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Abstract

We analyze the possible impact of re-organizing multiple prosecutors’ offices on ‘prosecutorial 
output’: merging multiple  districts saves on a state’s expenditures but the impact on the criminal 
justice system is ambiguous and depends on whether scale efficiencies make up for the 
diminished resources spent per capita. Data from North Carolina’s recent experience with 
expanding the number of offices is used to test whether scale efficiencies make up for lowered 
output by looking at the impact of redistricting on multiple measures of prosecutorial output. The 
evidence suggests that the reorganization creating smaller districts reduced prosecutorial output. 
This indicates that perhaps consolidation of prosecutorial districts as has been recently suggested 
will not only lower public expenditure but because of economies of scale may actually lead to 
enhanced prosecution.
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I. Introduction

State-level public prosecutors in the United States perform an important function in the 

criminal justice system, handling a total of 2.3 million felony cases each year (Perry, 2006), 

which represents 95% of all felony cases (Simmons, 2004). Prosecutors exercise a significant 

amount of discretion. They decide for each case whether to file charges, dismiss the case or 

pursue a conviction. When pursuing convictions they decide whether to engage in plea 

bargaining or take the case to trial. Thus, anything which impacts on the way the prosecutor 

functions can affect the working of the criminal justice system. In particular, the way the 

criminal caseload is partitioned within a state to different prosecutorial units may impact 

prosecutorial ‘outputs’ like cases filed, plea bargained or taken to trial.

Of course, states differ in how the criminal caseload is partitioned. Many states, such as 

New York for example, make the public prosecutor a county-level position. Other states create 

prosecutorial districts that often include multiple counties in one district. For example, while 

North Carolina has one hundred counties it only has forty-three prosecutorial districts. Large 

counties, such as Mecklenburg which contains the city of Charlotte and Forsyth which includes 

Winston-Salem, constitute their own district. Rural counties are grouped together into a common 

district. The question that this paper will address is: How does the size of the prosecutorial 

district affect the outcomes of the criminal justice system?

This is a rather important issue given the recent fiscal stress faced by many states in the 

U.S. As a state office, the financial resources available to prosecutors are determined by the 

elected legislators. One way of reducing expenditure proposed in North Carolina is consolidating 

multiple prosecutorial offices into one to make use of economies of scale reducing the total cost 

of the prosecution of crime. 



A reduction of the forty-three prosecutorial districts to only thirty has been proposed.1 

This is not the first time legislators in that state have adjusted the composition and number of 

such districts. In the last decade larger districts have been split to create more, smaller districts. 

In fact, as of the 2009-2010 fiscal year 18.6% of the current prosecutorial districts had been 

redistricted during the decade. The objective is to use data on annual district-level caseload 

variables to assess the impact of redistricting public prosecutor’s offices and gain some insight 

into understanding the impact of such public financing decisions on the criminal justice system.

The relationship between resources available and decisionmaking of public prosecutors is 

rather unstudied. The research is mostly limited to analyzing the (cost) efficiency of the plea 

bargaining process (which saves in the costs of trial) and also attempting to understand why in 

some cases it fails in spite of its presumed efficiency. The seminal work of Landes (1971) first 

considers a prosecutor facing a budget constraint who uses plea bargaining to shift funds to cases 

where they have a greater marginal effect. Katz (1988) analyzes the decision to expend resources 

in a trial, but models only a single case rather than a full term’s worth of trials. Kobayashi and 

Lott (1996) consider how prosecutorial and defensive resources affect the effectiveness of plea 

bargaining at screening the guilty from the innocent. They point out that a difficulty to plea 

bargaining is that it is hard to differentiate the guilty from the risk-averse innocent. The authors 

show that allowing for expenditures to be endogenously determined, the risk averse innocent are 

better able to distinguish themselves and not be convicted. The model, though, focuses on the 

information content of defensive investments and not on an expansion of the prosecutor’s 

budget. Similarly, Lott (1987), considering the (costly) contest between the accused and the 

prosecution, argues that the probability of imprisonment should vary with the wealth of the 

1 At the time of the writing of this paper the issue had not yet been settled. The recent budget proposal is set to create 
a committee to investigate the idea.



individual. Since the wealthy are able to lower the probability of conviction at trial, the 

maximum sentence they are willing to accept in plea bargaining is lower. This encourages 

prosecutors to shift their resources towards “easier” cases with a greater potential return to the 

expenditures. Raghav (2007) empirically investigates the determinants of prosecutor’s budgets. It 

is shown that budgets increase with the political conservatism of the district and the mode of 

retention. 

The analysis of redistricting has focused primarily on legislative districts. Empirical work 

has, for example, analyzed minority representation and the satisfaction of the Voting Rights Act 

(Epstein and O’Halloran, 1999), minority-sponsored legislation (Cameron, Epstein and 

O’Halloran, 1996), the incumbency advantage (Mixon and Upadhyaya, 1997), and bias in 

congressional elections (Cox and Katz, 1999). Theoretical work on gerrymandering focuses on 

the optimal districting for the group in control. Owen and Grofman (1988) consider the 

implications of various objectives for those with the ability to redistrict. Gerrymandering with 

the geographic constraints is considered by Sherstyuk (1998) and Shotts (2002). The proximity 

of political outcomes with gerrymandering to majority rule is investigated by Gilligan and 

Matsusaka (2006). Friedman and Holden (2008) and Gul and Pesendorfer (2010) consider 

optimal gerrymandering with noisy information on voter preferences and apply the results to the 

organization of extreme and moderate ideologists and policy outcomes. The public financing 

issue addressed here is not considered in these theoretical works.

The primary related work of interest is Gorman and Ruggiero (2009). They use a “data 

envelopment analysis” to measure the degree of inefficient organization/operation of 

prosecutors’ offices. Prosecutorial output is measured as felony cases disposed and felony jury 

trials, as considered here, along with misdemeanor cases closed and non-crime public service. 



They estimate that 62% of prosecutor offices exhibit decreasing returns to scale allowing the 

authors to conclude that the majority of prosecutor offices are overstaffed. They, though, do 

point to the efficient use of prosecutorial and support staff as an important determinant of 

prosecutorial output. There are important distinctions between their work and the results 

presented here. They analyze efficiency issues for a given structure of districts. Unlike their 

analysis which uses cross section data we use a panel data set as we need to capture the changes 

in a district over time occurring from redistricting. Thus, they focus on the understaffing and 

overstaffing of offices, rather than an expansion or contraction in the size of the office’s 

jurisdiction and, hence, caseload. Their results show that many districts may not be fully utilizing 

their resources and, hence, our results complement theirs by pointing  out the scope for cutting 

down on expenditure by consolidation of districts without negatively impacting the criminal 

justice system.

Section II presents the theoretical background to outline two possible effects which can 

arise because of redistricting. A district-level, panel data set which we will use for our analysis is 

presented in Section III. Section IV provides the empirical results and Section V concludes.

II. Theory

 While reducing the number of prosecutorial districts has the direct effect of a reduction in 

the aggregate state expenditures on criminal justice2, it is important to assess the indirect benefits 

and costs to the policy. There are two competing arguments one may put forth regarding these 

spillovers.

2 For example, at a salary of $119,205 the proposed elimination of thirteen DAs in North Carolina would save 
$1,550,965 per year. Additionally, a reduction in assistant DAs, supporting staff, and fixed costs (e.g. land and 
building) would escalate the savings.



To understand what may happen as a result of contraction of resources holding the 

district structure constant it is instructive to understand the analysis of Rasmusen, Raghav, and 

Ramseyer (2009). They do a theoretical analysis of the impact of an expansion of the resources 

available to a prosecutor’s office. They argue that increased resources to an office expand both 

the extensive margin and intensive margin. The extensive margin is the number of cases in which 

an office pursues a conviction in a year. Convictions can be pursued either through guilty pleas, 

which often come from plea bargaining, or courtroom trials. Additional resources allow for 

additional prosecution. The intensive margin is the amount of resources devoted to “winning a 

case”. This may, for example, include investigatory investments to discover new evidence that 

can be helpful in getting a guilty plea in negotiations or a conviction at trial. It may also consist 

of additional labor hours devoted to the case by the assistant prosecutors in the office. In short, 

Rasmusen, Raghav, and Ramseyer (2009) argue that the presence of additional resources leads to 

more convictions being pursued, fewer mitigated sanctions in negotiated pleas, and more costly, 

effort-consuming trials. They use data from criminal convictions in the U.S. to provide empirical 

support for their theory. Their empirical work considers the expansion of resources holding fixed 

the size/composition of the prosecutor’s jurisdiction, rather than the effects of redistricting. 

Hence, their results are not directly applicable but would provide insight into what would happen 

following a contraction of resources for a given structure of prosecutorial districts. Thus, to 

analyze the full impact of the proposed redistricting we have to understand what offsetting 

effects occur as a result of the redistricting.

Redistricting if it involves consolidation of smaller districts into larger ones may lead to 

improved ‘prosecutorial output’ by taking advantages of scale economies. Larger offices may 

have at their disposal more resources, which can be used in a case to obtain the conviction. For 



example, a prosecutor in a rural, sparsely-populated county may not be allocated enough funds to 

hire an investigator, or to be able to have multiple investigators who each specialize in their 

particular areas of expertise. If a number of such counties merged their offices, then the “tools” 

available for use on a case expand. 

If such advantage of economies of scale exists it means that the average cost of each unit 

produced decreases. For the production of convictions this means that for a given amount of 

resources more can be produced. Hence, the consolidation of smaller prosecutor offices into a 

larger office may be more effective at obtaining convictions and, hence, take more cases to trial. 

They may pursue more convictions and handle more cases than smaller offices. The improved 

effectiveness of the resources may enhance the office’s performance.

The strength of loss because of diminished resources theory vs. the gain from the 

economies of scale is important for current public finance policy. If the diminished resources 

impact is stronger then the gain from reduced expenditures will be offset by reduced prosecution. 

This may result in more criminals “back on the streets”, a longer queue, and, potentially, a 

reduction in the deterrence of crime. Thus, the net effect to the welfare of the state may be 

negative. If the economies of scale impact predominate, then the direct benefit to fiscal policy 

would be enhanced by public prosecutors more vigorously pursuing convictions, disposing of 

cases, and mitigating the backlog of unresolved cases. Each of these has indirect benefits to 

society.3

III. Data

3 One may argue, instead, that enhanced prosecution has additional costs to society through, for example, higher 
costs due to more and longer incarcerations. A full welfare analysis is not undertaken here since the primary 
objective is to assess the impact of redistricting on the criminal justice system.



Data on crime, convictions, and elections in North Carolina are collected to determine the 

effect of redistricting on the criminal justice system. Each of the forty-three districts has one 

chief public prosecutor (known as the district attorney) who is elected by voters to serve a four-

year term. Each district attorney has a staff of assistant district attorneys along with support staff.

Data for felony prosecutions are collected from the North Carolina Sentencing and Policy 

Advisory Commission. Each year the Commission publishes the North Carolina Trial Court  

Caseload Report.4 The report provides data on the filing and disposing of criminal charges for 

the fiscal year from July 1 to June 30 of the following year. Data are collected from the 1999-

2000 fiscal year to the 2009-10 fiscal year. Thus, the data set covers eleven years of convictions 

in North Carolina. Only felony convictions are considered here. In each year a variety of 

information is available. The Report provides for each district the total number filed cases over 

the year and pending cases at the end of the year. Information is given on how many cases went 

to trial, ended in guilty pleas, and how many cases were dismissed. For those that ended in a 

guilty plea the Report provides the number that resulted in a conviction “as charged” and the 

number resulting in a conviction “for a lesser offense”. 

From this information four separate measurements of prosecutorial output can be 

considered. First, dismiss measures the proportion of disposed cases that are dismissed. Cases 

can be disposed of by being dismissed, or by a conviction being pursued (either through a guilty 

plea or jury trial).  If a higher proportion of disposed cases come from dismissals, then it is 

straightforward to argue that less production of convictions is occurring. Second, lesser is the 

proportion of guilty pleas that are for convictions for crimes less than initially charged. Again, an 

increased value to lesser signifies that the convictions that are obtained result in lighter sanctions 

with, presumably, no time in prison or reduced sentences. Third, the variable backlog measures 

4 www.nccourts.org/Citizens/SRPlanning/Statistics/Caseload.asp



the difference between the number of cases left pending at the end of the year from the number 

of pending cases carried over from the previous year. The difference is divided by the total 

number of cases to be dealt with during the year to control for the size of the district’s criminal 

caseload. A positive value for backlog indicates that the caseload queue is expanding and the 

output of the prosecutor is reducing. Finally, trial is the proportion of disposed cases that result 

in jury trials. Trials are time and effort consuming. If a prosecutor is producing more output, then 

ceteris paribus more trials will occur.

It is posited that if redistricting affects the criminal justice system, then it will affect these 

outcome variables. Thus, they will each be used as separate dependent variables. The Report also 

provides information on the size of the caseload and, hence, the demands on prosecutorial time 

and effort. The total number of cases filed, filed, the total number of trials, totaltrial, and the total 

number of unresolved cases from the previous year, carry-over, are used as caseload control 

variables. The number of new charges filed and the number carried over from the previous year 

capture the direct demand for prosecutorial services, while the number of trials potentially affects 

the distribution of effort and resources in the office taxing the supply of prosecutorial time.

Additionally, the election cycle and political motivations are expected to affect the 

incumbent prosecutor’s decisionmaking. Bandyopadhyay and McCannon (2010b) show that 

contested elections affect the decision to take a case to trial and Bandyopadhyay and McCannon 

(2011) illustrate that re-election concerns affect the disposals of cases and the size of the case 

backlog. Hence, reelect is a dummy variable equal to one if in the next fiscal year the incumbent 

is running for re-election. In the year prior to the general election, challengers enter the race, the 

primaries are held, most of the campaigning occurs, and decisions that affect case disposal are 

incurred. Also, CI is equal to one if the incumbent is running for re-election and has a challenger 



(either in the primary or general election). It is posited that in the year before a re-election 

campaign an incumbent, if she does adjust her behavior to the election cycle, will respond more 

in that year than the previous years. Finally, rep is equal to one if the incumbent is a Republican. 

Since unaffiliated and third-party candidates did not win any elections  rep = 0 indicates a 

Democrat incumbent. North Carolina holds partisan elections for its prosecutors.5 

Furthermore, socio-economic variables are used to control for differences between the 

districts and within a district over time. Population data are collected from the North Carolina 

Office of State Budget and Management.6 Annual county-level population estimates are 

provided. Hence, density calculates the number of individuals who live in a district in each year 

divided by the number of square miles the district covers. The variable %16-24 measures the 

fraction of a district’s population that is between the ages of sixteen and twenty-four. 

Additionally, the Office provides data on the number of males and the number of whites in each 

county in each year. Thus, white is the fraction of the population of a district who is identified as 

white and male is the fraction of the district in each year that is male. Additionally, district-level 

labor market data are collected from the Employment Securities Commission of North Carolina. 

The unemployment rate, ur, and the labor force participation rate, lfpr, are used as a control for 

economic opportunities and the opportunity cost of crime.7

There are four cases where the composition of a district changed. While in no 

circumstance was a county split between two districts, in four cases a prosecutorial district which 

contained multiple counties was split into two districts. In the fiscal years 1999-2000 to 2005-06 

there were thirty-nine districts. District 20 initially contained four counties. For the 2006 election 

5 Election results were obtained from www.sboe.state.nc.us.
6 ww.osbm.state.nc.us/ncosbm/facts_and_figures/socioeconomic_data/population_estimates/county_estimates.shtm 
provides the data and a description of the estimation procedures used.
7 Labor data are obtained from www.nces.com. Labor force participation rate is simply calculated as the labor force 
divided by the population.



one county was split from the others to create districts 20a and 20b. The incumbent vacated the 

position and, therefore, two newly created districts originated in 2006. Also, district 29 contained 

five counties. Two of the counties were split off to create a new district, 29a, and an open 

election was held in 2006 to fill the vacancy. The remaining counties were relabeled 29b and the 

same DA who had been an unchallenged incumbent was again unchallenged for the position. 

Hence, for the 2006-07 and 2007-08 fiscal years there were forty-one prosecutorial districts. 

Initially, district 22 contained four counties. While in 2006 an individual ran unopposed to fill a 

vacant seat, by the 2008 election the district was divided into two separate districts each with two 

counties. The incumbent remained the DA for the district, 22b, and an election was held for the 

newly created district, 22a. Finally, one county was split from district 19b to create a brand new 

district, 19d, in the 2008 election. As a result, for the 2008-09 and 2009-10 fiscal years there are 

forty-three prosecutorial districts. Consequently, there are 441 observations. The reorganization 

of these districts is used to assess the potential impact of redistricting on the criminal justice 

system.

To isolate the effects of this redistricting the dummy variable post-redistrict is created. 

Post-redistrict is equal to one if the district was both one of those that experienced the 

reorganization and it is in a year after the redistricting. This variable, then, captures any effect on 

the dependent variables from altering the structure of the prosecutor’s office relative to those 

districts that were unadjusted. Additionally, the dummy variable redistrict is a district fixed 

effect. It is equal to one if it is either a district that has reorganized (post-redistrict = 1) or is one 

that in the future will redistrict, but has not yet. Including redistrict as an explanatory variable 

captures whether the areas that experienced redistricting are substantially different from the rest 

in the state.



Table 1 presents the descriptive statistics for the variables of interest.

Table 1: Descriptive Statistics

                                                        mean                     st. dev.                min                       max                       median  
dependent variables

dismiss 0.176 0.066 0.039 0.359   0.174
lesser 0.202 0.085 0.038 0.566 0.185
backlog 0.016 0.075 -0.242 0.251 0.017
trial 0.022 0.015 0.001 0.099 0.018

redistricting variables
post-redistrict 0.0544 0.2271 0 1 0
redistrict 0.1270 0.3333 0 1 0

caseload variables
filed 2574.6 1770.7 529 10077 2145   
totaltrial 50.42 40.72 1 225 40 
carry-over 1476.5 1232.9 113 8295 1131

political variables
rep 0.286 0.452 0 1 0
reelect 0.211 0.408 0 1 0
CI 0.054 0.227 0 1 0  

socio-economic variables
density 269.45 294.69 35.81 1698.5 157.59
male 0.490 0.010 0.469 0.528 0.490
white 0.741 0.156 0.349 0.977 0.790
%16-24 0.130 0.024 0.095 0.205 0.123
ur 0.063 0.022 0.013 0.144 0.060
lfpr 0.484 0.043 0.374 0.572 0.493  

  

If the diminished resource effect predominates one would predict that the coefficient on 

post-redistrict is negative for the specifications with dismiss, lesser, and backlog since the 

enhanced resources used by more offices reduce these measures of un-productivity. It also 

predicts that the coefficient with trial as the dependent variable should be positive. If the 

economies of scale effect is stronger, it predicts the opposite signs: as the size of the offices 

shrink dismiss, lesser, and backlog will increase and trial will decrease.



Figure 1 depicts the average value of dismiss, backlog, lesser, and trial for the fiscal year 

2009-10. The first bar is the average value for the thirty-five districts that did not go through a 

re-organization, while the second bar is the average value for the eight that did.

Figure 1: Average Values of the Dependent Variables in 2009-10

      

As one can see, those that experienced redistricting dismissed a substantially greater 

proportion of disposed cases, saw a positive growth in the case backlog, and resolved a greater 

proportion of guilty pleas using lesser offenses. There is little distinction at the mean regarding 

the proportion of disposed cases that went to trial. This is suggestive of the redistricting reducing 



prosecutorial output. Of course, this does not control for district-specific characteristics and, 

hence, a more thorough analysis is needed.

IV. Results

As stated, four separate dependent variables are used to measure the prosecutorial 

“output”. Each of them is analyzed in turn. For each caseload, political, and socio-economic 

independent variables are used to control for their impact on the production of convictions. 

Along with Pooled OLS estimations, district fixed effects are used to identify whether district-

specific characteristics differentiate those that experienced the redistricting from those that did 

not. The dummy variable redistrict  is used to capture this distinction. Furthermore, a random 

effects specification is estimated to allow for district-level noise.

First, the proportion of cases disposed that are dismissed can be used to measure 

prosecutorial output. If fewer charges are dismissed, then the public prosecutor’s office is 

disposing of cases by pursuing convictions rather than setting the accused free. Table 2 presents 

the results.

Table 2: Effect of Redistricting on Dismissals
(dep. var. = dismiss, N = 441)

Pooled Pooled Pooled Random
OLS OLS OLS Effects

                            I                                          II                                         III                                        IV                           

post- 0.0491 * 0.0555 ***     0.0436 *         0.0351 **       
 

redistrict (0.0267) (0.0200) (0.0256) (0.0143)

redistrict  0.0139              
(0.0236)                  

 
filed -1.08 x 10-5 -1.13 x 10-5  -1.47x10-5 ***



(8.81 x 10-6) (8.59 x 10-6) (3.68 x 10-6)
       

totaltrial  -0.0001   -0.0001   3.48 x 10-6      
(0.0002) (0.0002)  (7.68 x 10-5)

   

carry-over 5.01x10-5*** 4.96x10-5*** 4.81x10-5 *** 
 (0.0001) (8.31x10-6) (4.55 x 10-6) 

rep -0.0095   -0.0123          -0.0084     
(0.0174)     (0.0195) (0.0112)     

CI 0.0114    0.0125          -0.0110         
(0.0117) (0.0120) (0.0078)      

reelect  -0.0055    -0.0061    0.0025    
(0.0056)    (0.0056)    (0.0043)    

density -0.0001 ***  -0.0001 *** -9.32x10-5*** 
(3.17 x 10-5)   (3.42 x 10-5)  (2.77 x 10-5)

male 0.3070  0.3000      -0.7572 
(0.8096)       (0.8077)            (0.6539)

white -0.1364 *      -0.1352 *        -0.0462 
(0.0698)     (0.0699) (0.0538)

 
%16-24 0.1876     0.2120     0.9896    

(0.2459)      (0.2512)       (0.2423)       

ur -0.0350      -0.0128 *       -0.1584 *
(0.1528)       (0.1440) (0.0870)

 
lfpr 0.4243 **     0.4142 *      0.0824

(0.2127)       (0.2156)       (0.1060)

adj R2 0.0265 0.3953 0.3961
F 12.98 *** 23.12 *** 21.61 ***
AIC -1157.6 -1355.8 -1355.4 -1276.6

* 10% level; ** 5% level; *** 1% level. Heteroskedastic-robust standard errors are in the parentheses for I, II, & III.



This is strong evidence that splitting apart larger offices increases the proportion of 

disposed cases that are dismissed. At the mean value of dismiss, 0.176 from Table 2, this 

represents a 0.351/0.176 = 199% increase in the proportion of disposed cases that are dismissed, 

or rather, with an average of 2508.1 disposed cases per year, an increase of 0.351 x 2508.1 = 

880.3 dismissed felony cases a year occurs (using IV). This result is robust to the inclusion of the 

caseload, political, and socio-economic controls (II), a district dummy variable (III), and a 

random effects specification (IV).

The number of cases carried over from the previous year is an important determinant of 

dismissals. Many of the socio-economic variables are as well. More dense areas dismiss 

relatively fewer cases, as do districts in years with more whites, higher unemployment rates, and 

less participation in the labor force. Time fixed effects were also included in the random effects 

specification and the significance of the post-redistrict coefficient persists. A Wald test for their 

joint significance can be rejected (p-value > 0.88 for all three columns) and, thus, II, III, and IV 

do not include them.

Second, output can be measured as how lenient the prosecutor is when engaging in plea 

bargaining. If more of the guilty pleas come “as charged” rather than “for a lesser offense”, then 

the prosecutor can be argued to be producing stiffer sanctions. Table 3 presents the results.

Table 3: Effect of Redistricting on Guilty Pleas ‘For a Lesser Offense’ 
(dep. var. = lesser)

Pooled Pooled Pooled Random
OLS OLS OLS Effects

                            I                                          II                                         III                                        IV                           

post- 0.0835 *           0.0911 ***  0.0737 0.0627 ***
redistrict (0.0408) (0.0310) (0.0483) (0.0218)

redistrict  0.0204



(0.0468)      
    

       
 

filed 8.08 x 10-6 7.32 x 10-6 3.76 x 10-6

(1.05 x 10-5) (9.71 x 10-6) (5.61 x 10-6)

totaltrial  -6.93 x 10-6 -2.14 x 10-5 4.46 x 10-5

(0.0002) (0.0002) (0.0001)

carry-over 6.19 x 10-6 5.53 x 10-6 1.24 x 10-6

(1.18 x 10-5) (1.19 x 10-5) (7.16 x 10-6)

rep 0.0017 -0.0024 -0.0146
(0.0190) (0.0223) (0.0168)

CI -0.0041 -0.0023 -0.0025
(0.0142) (0.0145) (0.0119)

reelect   -0.0086 -0.0095 -0.0051
(0.0074) (0.0078) (0.0092)

density -0.0002 *** -0.0002 *** -0.0001 ***
(4.54 x 10-5) (4.31 x 10-5) (4.11 x 10-5)

male 2.332 ** 2.322 ** 2.453 **
(1.080) (1.074) (0.9873)

white -0.2169 ** -0.2151 ** -0.0805
(0.1026) (0.1025) (0.0789)

 
%16-24 -0.3588 -0.3229 0.0535

(0.2755) (0.2733) (0.3913)

ur -0.0477 -0.0151 0.1751
(0.1902) (0.2015) (0.3128)

 
lfpr 0.5946 ** 0.5797 ** 0.3325 **

(0.2405) (0.2385) (0.1625)

adj R2 0.04743 0.2452 0.2463
F 22.91 *** 12.00 *** 11.27 ***
AIC -941.1 -1031.9 -1007.4 -988.8

* 10% level; ** 5% level; *** 1% level. Heteroskedastic-robust standard errors are in the parentheses for I, II, & III.



Table 3 presents evidence that in districts that were re-organized a greater proportion of 

the guilty pleas were for lesser offenses than as originally charged. This, again, suggests that 

prosecutorial output diminished when smaller offices were created.

The significance of this effect, though, diminishes once district effects are controlled for. 

This is evidence that the plea bargaining in these areas may be handled differently than the rest 

of the state. Consequently, the redistricting may not have had any effect on the way the 

negotiations were conducted. The significance of the effect, though, persists when district-

specific errors are considered in the random effects specification.

Caseload and election pressures do not have a significant impact on the proportion that 

are for lesser offenses. Again, the socio-economic controls are important.

One may be concerned about potential reverse causality problems with the caseload 

variables. For example, while more trials may give the prosecutor the incentive to adjust other 

decisions (e.g. toughness during plea bargaining) a strictness in plea bargaining may lead to more 

trials. Thus, under an assumption of sequential exogeneity past values of totaltrial can be used as 

an instrument for totaltrial. Two-stage least squares, then, can improve the estimate of the effect 

of post-redistrict. This is a rather common approach in empirical investigations of caseloads 

(Dimitrova-Grajzl et al, 2011). The results of this estimation confirm the importance of 

redistricting; post-redistrict has a coefficient of 0.0806 (p-value < 0.01).

The random effects specification includes time dummies. A Wald test of their joint 

significance generates a 2χ statistic of 14.44 (p-value = 0.154). The sign, magnitude, and 

statistical significance of the coefficient for post-redistrict is rather unchanged if they are 

eliminated. Also, year fixed effects were considered in the second and third columns, but were 

jointly insignificant (p-value > 0.85 for both). Hence, II and III do not include them.



Third, the backlog is the difference between the number of cases left pending at the end 

of the fiscal year and the number of pending cases brought forth from the previous year. A 

positive value represents an extension of the queue and a slowing down of the criminal justice 

system. Table 4 presents the results.

Table 4: Effect of Redistricting on the Backlog
(dep. var. = backlog, N = 441)

Pooled Pooled Pooled Random
OLS OLS OLS Effects

                            I                                          II                                         III                                        IV                           

post- -0.0189 *  -0.0135    -0.0220    -0.0123      
        

redistrict (0.0113) (0.0138)  (0.0144)         (0.0160)       

redistrict 0.0112       
(0.0159)

filed 3.29 x 10-5 ***3.25 x 10-5 ***3.72 x 10-5***  
(6.33 x 10-6) (6.23 x 10-6)    (4.85 x 10-6)  

totaltrial -0.0003 ***  -0.0003 ***   -0.0003 **  
  

(0.0001)   (0.0001)  (0.0001)
  

carry-over -4.11 x 10-5 *** -4.14x 10-5 *** -4.67 x10-5*** 
(7.60 x 10-6) (7.62 x 10-6)   (6.52 x 10-6)    

rep         0.0223 *    0.0203    0.0251 **    
           

(0.0127)   (0.0136) (0.0099)

CI 0.0343 **    0.0351 ** 0.0358 **   
    

(0.0127) (0.0178)      (0.0169)    



reelect -0.0043    -0.0047    -0.0045       
    

(0.0113)   (0.0115)         (0.0096)

density 2.07 x 10-5   2.59 x 10-5   2.30 x 10-5   
 

(2.27 x 10-5)   (2.55 x 10-5)    (2.23 x 10-5)   

male -0.1698      -0.1751      -0.1735     
 

(0.5789)   (0.5764) (0.4772)

white 0.0062    0.0071    0.0022          
(0.0488)   (0.0488)      (0.0361)

%16-24 -0.2382 *     -0.2201    -0.2557      
 

(0.1269) (0.1341) (0.1718)       
 

ur 0.1361      0.1520   0.1448   
 

(0.2004) (0.2054) (0.1815)

lfpr -0.1233     -0.1306        -0.1261  
   

(0.1782)   (0.1814) (0.1311)

adj R2 0.0010 0.1080 0.1067
F 1.45 5.10 *** 4.76 ***    
AIC -1033.6 -1071.8 -1070.2 -1070.7

* 10% level; ** 5% level; *** 1% level. Heteroskedastic-robust standard errors are reported in I, II, & III.

While the post-reorganization district dummy variable, post-redistrict, is inversely 

correlated with the backlog (I), the effect is not statistically significant once the caseload, 

political, and socio-economic controls are considered. Controlling for the district fixed effects 



(III) and using a random effects specification to allow for district-specific error terms (IV) does 

not alter the insignificance of the redistricting. This is weak evidence that breaking the larger 

districts into smaller ones reduces the growth in the number of pending cases. 

The caseload control variables are especially important in explaining the case backlog. 

An increase in the number of filed charges increases it. More cases carried over from the 

previous year are more likely to be resolved during the year and, hence, reduce the case backlog. 

Trials shift resources away from disposing of cases and increase the queue. The political 

variables are important in explaining the case backlog, which confirms the results of 

Bandyopadhyay and McCannon (2011). The socio-economic variables do not have much of an 

impact.

The results in Table 4 persist if two-stage least squares is estimated using past values of 

totaltrial  and  carry-over  as instruments. A random effects specification with time fixed effects 

has a coefficient on post-redistrict which is again negative and statistically insignificant. A Wald 

test for the joint significance of the time dummy variables rejects their significance (p-value > 

0.30). Similarly, their significance can be rejected in the Pooled OLS specifications both with 

and without the district dummy variable (p-value >0.27 for both). 

Finally, prosecutorial output can also be measured by the proportion of disposals that 

come from jury trials. A jury trial can be expected to arise when the prosecutor is pushing for 

more severe sanctions. Table 5 presents the results.

Table 5: Effect of Redistricting on Trials 
(dep. var. = trial, N = 441)

Pooled Pooled Pooled Random
OLS OLS OLS Effects

                            I                                          II                                         III                                        IV                         



post- -0.0048   -0.0073 * -0.0124 ** -0.0071 *
redistrict (0.0039) (0.0041) (0.0053) (0.0037)

redistrict         0.0061
(0.0049)

filed -1.99 x 10-6 *** -2.27 x 10-6 -2.17x10-6 **
(1.31 x 10-6) (1.39  x 10-6) (1.04 x 10-6)

carry-over -3.16 x 10-6 * -3.34 x 10-6 * -2.35 x 10-6 *
 (1.76 x 10-7) (1.71 x 10-6) (1.39 x 10-6)

rep 0.0071 * 0.0058 0.0071 **
(0.0041) (0.0041) (0.0029)

CI 0.0060 ** 0.0064 ** 0.0047 *
(0.0028) (0.0026) (0.0024)

reelect -0.0017 -0.0019 0.0003
(0.0017) (0.0016) (0.0019)

 
density 3.02 x 10-5 ***3.31 x 10-5 ***2.89 x10-5 ***

(8.76 x 10-6) (9.11 x 10-6) (6.24 x 10-6)

male -0.3146 ** -0.3158 ** -0.2028 **
(0.1554) (0.1510) (0.1512)

white 0.0087 0.0091 0.0090
(0.0119) (0.0118) (0.0117)

%16-24 -0.0581 -0.0471 -0.0617
(0.0385) (0.0388) (0.0610)

ur  -0.0021 0.0117 0.1315 **
(0.0337) (0.0314) (0.0621)

lfpr  -0.0613 -0.0656 -0.0368
(0.0481) (0.0490) (0.0305)

adj R2 0.0030 0.2857 0.2923
F 2.32  15.67 *** 14.98 ***
AIC -2452.9 -2589.2 -2592.3 -2590.4

* 10% level; ** 5% level; *** 1% level. Heteroskedastic-robust standard errors are in the parentheses for I, II, & III.



The results in Table 5 illustrate that the reorganization of the districts lead to a decrease 

in the number of courtroom trials. 

The caseload controls are important for explaining the proportion of disposed cases that 

go to trial. An increase in the number of newly filed charges and a greater number carried forth 

from the previous year result in relatively fewer trials. The variable totaltrial is omitted since the 

dependent variable is measuring the (relative) number of trials. Again, many of the socio-

economic controls are useful explanatory variables. 

Year fixed effects are included in the random effects specification since we fail to reject 

their joint significance (p-value < 0.01). The inclusion of year fixed effects in the second and 

third columns has no substantial impact on the sign or magnitude of the coefficient on post-

redistrict. 

The results in Tables 2, 3, 4, and 5 use the full data set of all counties (and, hence, all 

prosecutorial districts) in North Carolina. A dummy variable for a district being “post-

redistricted” is used to capture any break between these districts in these years from the rest of 

the state. While the results of Tables 2, 3, and 5 provide evidence in favor of the economies of 

scale theory of the effect of redistricting, the results suggest that the districts in which the 

reorganization took place may be different in nature from the rest of the state. Using district 

fixed and random effects attempts to control for this possibility. Comparing the outcomes of 

these districts to the rest of the state, though, may not be capturing the effect of the redistricting, 

but rather may simply be emphasizing the inherent underlying differences between these 

counties and those not reorganized.

To address this issue evidence of changes within each county as it was split from a larger 

prosecutorial district to a smaller one allows for a comparison over time only amongst those that 



were affected by the policy. Hence, rather than aggregate the dependent variables and caseload 

variables up to the district level, a second data set is created using the county as the political 

jurisdiction of study. The variable post-redistrict is now equal to one if that county in that year 

has been incorporated into a new prosecutorial district. This new panel data set includes, then, 

the sixteen counties over the eleven years (N = 176).

Along with Pooled OLS for each dependent variable county fixed effects and random 

effects specifications are estimated. Table 6, then, considers how redistricting affected the 

dismissals.

Table 6: Effect on Dismissals Within Redistricted Counties 
(dep. var. = dismiss; N = 176)

Pooled Pooled Fixed Random
OLS OLS Effects Effects

                            I                                          II                                         III                                        IV                         

post- 0.0534 **    0.0414 * 0.0337 *           0.0341 **     
redistrict (0.0230) (0.0227) (0.0183) (0.0137)      

filed 5.80 x 10-5 3.39 x 10-5   3.55 x 10-5   
(3.90 x 10-5) (2.18 x 10-5)  (2.55 x 10-5)    

totaltrial -0.0029 *** -0.0006   -0.0008   
(0.0010) (0.0007)      (0.0007)   

carry-over 5.04 x 10-5 5.59 x 10-5*** 5.48 x 10-5 ** 
(3.53 x 10-5) (1.83 x 10-5)    (2.40 x 10-5)

adj R2 0.0282 0.1627 0.6584
F 6.082 ** 9.501 ** 18.752 ***   
AIC -218.1 -241.4 -385.3 -236.1

* 10% level; ** 5% level; *** 1% level. Heteroskedastic-robust standard errors are in the parentheses for I, II, & III.

The sign and statistical significance of the redistricting is confirmed.



Table 7 considers the proportion of guilty pleas that are for lesser offenses.

Table 7: Effect on Guilty Pleas ‘For a Lesser Offense’ Within Redistricted Counties 
(dep. var. = lesser; N = 176)

Pooled Pooled Fixed Random
OLS OLS Effects Effects

                            I                                          II                                         III                                        IV                         

post- 0.0519 *** 0.0477 ***     0.0330 *     0.0331 **     
redistrict (0.0173)   (0.0179)      (0.0195)      (0.0129)     
   
filed 7.03 x 10-5   2.66 x 10-5   4.05 x 10-5 *   

(5.00 x 10-5)    (2.59 x 10-5)       (2.32 x 10-5)    

totaltrial -0.0025 **    -0.0008   -0.0009   
(0.0010)      (0.00050) (0.0007)   

carry-over -1.74 x 10-5   -1.91 x 10-5   -1.61 x 10-5   
(2.93 x 10-5) (2.43 x 10-5) (2.25 x 10-5)   

adj R2 0.0322 0.1020 0.6562
F 6.814 ***  5.970 *** 18.582 ***
AIC -248.1 -258.4 -413.5 -252.9

These results point to a strong and significant affect of redistricting on the proportion of 

guilty pleas that are for lesser offenses. In counties who are reshuffled into smaller prosecutorial 

offices, the empirical observations support the economies of scale effect being predominant and 

more than offsetting the effect of diminished resources.

Table 8 considers how the redistricting affected the case backlog in only those counties 

reorganized.

Table 8: Effect on Backlog Within Redistricted Counties
(dep. var. = backlog; N = 176)

Pooled Pooled Fixed Random



OLS OLS Effects Effects
                            I                                          II                                         III                                        IV                         

post- -0.0475 *    -0.0266     -0.0371 **     -0.0266     
redistrict (0.0260)      (0.0166)     (0.0187)     (0.0216)

filed 0.0002 ***   0.0004 ***   0.0002 *** 
(3.19 x 10-5)        (4.80 x 10-5)    (2.61 x 10-5)

totaltrial   -0.0013 *    -0.0022 **   -0.0013    
(0.0007)     (0.0010)    (0.0010)    

carry-over -0.0002 ***   -0.0002 ***   -0.0002 ***   
(5.10 x 10-5)   (4.71 x 10-5)   (3.49 x 10-5)   

adj R2 0.0166 0.2304 0.3326
F 3.95 **  14.09 *** 5.59 ***
AIC -183.0 -223.2 -234.4 -223.2

* 10% level; ** 5% level; *** 1% level. Heteroskedastic-robust standard errors are in the parentheses for I, II, & III.

While the results of Table 4 did not provide statistical significance of post-redistrict on 

backlog, the results here provide some confirmation that there is indeed an impact. After a 

county is split off from its neighbors a reduction in the case backlog occurs. While the 

significance of this effect disappears when caseload control variables are considered (II), the 

significance is recovered when county fixed effects are incorporated (III).

Finally, Table 9 considers the impact on the number of trials.

Table 9: Effect on Trials Within Redistricted Counties 
(dep. var. = trial; N = 176)

Pooled Pooled Fixed Random
OLS OLS Effects Effects

                            I                                          II                                         III                                        IV                         



post-  -0.0081 ***   -0.0077 ***    -0.0107 ***        -0.0101 ***    
redistrict (0.0028)    (0.0029) (0.0032) (0.0035)    

filed -1.41 x 10-5 ***   -1.38 x 10-5 **   -1.36 x10-5 **
(5.28 x 10-6) (6.40 x 10-6)   (5.20 x 10-6)   

carry-over -2.77 x 10-6   -4.20 x 10-6   -3.81 x 10-6   
(4.44 x 10-6)   (5.27 x 10-6)   (5.90 x 10-6)   

adj R2 0.0145 0.1623 0.4088
F 3.58 *  12.30 *** 7.72 ***
AIC -789.6 -816.2 -863.6 -815.7

* 10% level; ** 5% level; *** 1% level. Heteroskedastic-robust standard errors are in the parentheses for I, II, & III.

As with the previous results, the county-level data subset confirms that the redistricting 

lead to relatively fewer trials.

VI. Conclusion

Caseload data from eight of the forty-three prosecutorial districts in North Carolina that 

have recently experienced redistricting is used to assess the effect of public financing pressures 

on the criminal justice system. Taken together the empirical results show that when a larger 

prosecutorial office is divided, of those cases that are disposed more are dismissed and fewer are 

taken to trial. More of the accused who make guilty pleas are for lesser offenses than charged. 

Hence, less prosecutorial output is produced. This is consistent with the theory that larger offices 

are able to capitalize on economies of scale and more effectively use the public’s resources. The 

economies of scale are strong enough to more than offset the lowered resources spent per capita 

on prosecutorial activities.  The results on the case backlog, while weak, show that backlogs may 

shrink when smaller offices are employed. This may not reflect higher prosecutorial output. With 

an increase in dismissals, plea bargaining for lighter sentences, and fewer trials, the lowered 



backlog may also reflect reduced total output rather than any improvement in efficiency in 

clearing pending cases.

The primary shortcoming of the empirical methods is that there is no reason to believe 

that the districts selected for reorganization was done exogenously. It may be, for example, that 

policymakers split the districts with the intention of reducing the case backlog.8 This may be 

another explanation of why backlogs may have actually gone down as a result though the results 

suggest that other measures of prosecutorial output fell which suggests that the re-organization 

was inefficient. In general, the results do confirm the strength of the economies of scale which 

should help guide policymakers identifying proper and improper ways to conserve resources 

while still effectively operating a productive criminal justice system. Of course caution should be 

exercised while extrapolating from our results. This is especially important in light of the fact 

that economies of scale may not be a global phenomenon (leading to a natural monopoly), but 

rather can be exhausted. Thus, beyond a point consolidation may hurt rather than help. 

Understanding the relatives efficiencies of the existing prosecutorial districts (using for example 

modern stochastic frontier techniques, see Lovell and Kumbhakar, 2000) may give us more 

insight into how the merging of prosecutorial districts will affect overall efficiency and give us a 

guide to finding the optimal level of redistricting.

8 For example, the counties of Montgomery, Moore, and Randolph made up district 19b. In 1999-00 statewide 
33.2% of all cases to be dealt with were carry-overs from the previous year. By 2007-08 (the year before the 
redistricting) these three combined experienced 50.6% of their caseload from carry-overs. This explanation, though, 
does not likely hold for all redistricting efforts. The counties of Anson, Richmond, Stanly, and Union made up 
district 20. By 2005-06 45.6% of all cases filed were in Union county, while there was no substantial backlog issues 
(32.2% of the caseload was carry-overs). Hence, the spinning off of Union county to form its own district can be 
explained by having one prosecutor office focus on the high-crime/population area.
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