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ABSTRACT 
      

In the past decade, public sector organizations around the world have worked to simplify 
administrative processes as a way to improve user experience and compliance. Academic 
evidence on administrative burden supports this approach and there is a strong body of research 
showing that learning costs, compliance costs and psychological costs help to explain why 
residents do not always take-up programs for which they are eligible. This article considers the 
role of these types of costs in a different set of resident-state interactions: compliance with 
regulations. We present the results of three large field experiments aimed at improving resident 
compliance with municipal housing codes using targeted behavioral interventions. We find that 
contacting property owners earlier, redesigning first notices, and proactively communicating 
with previous violators, can significantly improve compliance by 14.7 percent, 3.3 percent, and 
9.2 percent respectively, with costs savings ranging from 6–15 percent of a city’s annual 
enforcement budget. Our results counterintuitively suggest that sometimes adding steps to an 
administrative process can reduce the costs associated with the resident-state interaction.  
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INTRODUCTION 

 

The past two decades have seen an emergence of rigorous behavioral experimentation in 

government (e.g. John, Smith, & Stoker, 2009; Thaler & Sunstein, 2008).  Some of the early 

success stories focused either on shifts in policy — such as defaulting people into more savings 

(Madrian, 2012) and organ donation programs (Johnson & Goldstein, 2003) — , or politics — 

such as nudging people to vote (Gerber, Green, & Larimer, 2008; Gerber & Rogers, 2009). Yet 

over the years, “nudges” (Thaler & Sunstein, 2008) have also been adopted with increasing 

popularity as a tool of public management.  The growing literature on administrative burden has 

shown that learning costs (e.g., building an understanding of who is eligible), compliance costs 

(e.g., providing proof of documentation), and psychological costs (e.g., overcoming stigma 

associated with programs) all impact the likelihood that a resident will take up a program for 

which they are eligible, even if it is in their interest to do so (Moynihan, Herd & Harvey, 2014). 

In this paper, we argue that similar types of costs may also explain why both carrots and sticks 

do not always effectively ensure compliance with government regulation. We focus on one 

specific policy area: housing code enforcement. Targeted behavioral interventions can 

simultaneously tackle both learning and compliance costs, while also addressing some of the 

systematic cognitive biases that create psychological costs for compliance. Yet, as we show 

below, reducing learning and compliance costs does not always mean reducing overall 

administrative steps.  Rather, we show that sometimes an additional step in the administrative 

process can reduce learning and compliance costs, and therefore reduce overall burden for the 

resident.  In practice, adding early and well-targeted steps to an administrative process may shift 

part of the burden away from the resident and onto the government, improving overall 

compliance.  

https://paperpile.com/c/wX1cNc/qSJb+pUc3/?prefix=e.g.,
https://paperpile.com/c/wX1cNc/nx8v
https://paperpile.com/c/wX1cNc/dgs9
https://paperpile.com/c/wX1cNc/Q1m0+sIwa
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We test this argument using three large field experiments in three local government 

agencies in the U.S., all responsible for housing code enforcement. Housing-related strategy is an 

area of high interest for public officials, but may be a particularly challenging policy area for 

behavioral nudges. This is because the causes and consequences of blighted properties are often 

linked to systemic inequities and poverty – institutional constraints that are not typically 

addressable through low-cost nudges. However, our studies show that there is room for low-cost 

behavioral interventions; even in a world of large, systemic causes for housing code violations, 

the administrative processes of staying in compliance can also have a bearing on whether a given 

property owner fixes up their property quickly.  In New Orleans, the introduction of a new 

courtesy letter improved compliance by the first inspection by 14.7 percent; in Louisville, 

modified citation and violation letters increased compliance by the third inspection by 3.3 

percent and fine payment by 12.0 percent; and in Chattanooga, preemptive postcards sent to 

properties with a previous violation boosted compliance by 9.2 percent. As a result, the number 

of properties that continued onto court hearings from persistent code violations decreased, 

realizing significant cost savings for both property owners and local governments. We estimate 

these savings to range from 6 to 15 percent of annual city enforcement budgets. These findings 

show promise that behavioral interventions can reduce costs associated with compliance in ways 

that meaningfully improve state-resident interactions. 

 

CONCEPTUAL FRAMEWORK 

 

Compliance Theory and Administrative Burden 

Our understanding of why individuals comply with government rules has been shifting 

dramatically over the past decades.  Traditional models of decision-making see individuals 
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rationally weighing the benefits of compliance against the costs of noncompliance (Becker, 

1968; Becker & Stigler, 1974; Peltzman, 1975). In political science and economics, this has been 

studied extensively in environmental regulation (Hatcher et al., 2000; Winter & May, 2001; 

Winter & May, 2002; May, 2004; May, 2005) and tax compliance (Blumenthal et al., 2001; 

Casey & Scholz, 1991; Alm et al., 1995; Cowell, 2004). In law and criminology, the focus has 

long been on deterrence, where punishment, the threat of punishment, and likelihood of 

enforcement are at the center of compliance decisions (Grasmick & Green, 1980; Meier and 

Morgan, 1982; Sherman, 1993; Patermoster & Simpson, 1996; Kuperan & Sutinen, 1998; 

Sutinen & Kuperan, 1999). More recently, scholars have explored the effect of combining the 

“carrot” and “stick” in various degrees to increase compliance, while also incorporating other 

emotional and normative factors beyond a simple cost-benefit calculation in their models. 

Emotional responses, social norms, as well as personal values and beliefs, are now seen as 

central to compliance (Coricelli et al., 2014; Cowell, 2004; Dari-Mattiacci & De Geest, 2010; De 

Geest & Dari-Mattiacci, 2013; Mendoza & Wielhouwer, 2015). This more nuanced 

understanding of compliance lends itself to a series of questions about what might make 

someone comply with the law, when direct carrots (incentives) and sticks (fines) haven’t worked.  

A parallel and important literature on administrative burden provides a lens for answering 

this question by shedding light on how residents interact with government more broadly (e.g. 

Remler, Rachlin, & Glied, 2001; Malherbet, & Pellizzari, 2004; Currie, 2006; Hernanz, Orbach, 

2006; Heinrich, 2016). Moynihan, Herd, and Harvey (2014), for example, argue that the 

administrative burdens residents face comprise of learning costs, psychological costs, and 

compliance costs, and the difficulty in overcoming these burdens impacts how well a 

government can deliver services. For example, for individuals applying to a program or services, 

https://paperpile.com/c/QWXMeX/N5GB
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there are costs to completing forms, or providing documentation of status. Lack of transparency 

displayed through dense or vague instructions regarding what is required of residents may limit 

the ability of residents to adhere to government requirements, and in turn, imposes additional 

costs on government to get residents to comply with the rules.  

There is empirical evidence that reducing learning and compliance costs does, in fact, 

alter resident behavior.  States that simplified reporting procedures and required less frequent 

recertification in SNAP saw an increase in successful claimants (Kabbani & Wilde, 2003; 

Hanratty, 2006; Ratcliffe, McKernan & Finegold, 2007). Federal programs that used a single 

form for multiple programs or provided easy access to applications increased take-up in those 

programs (Kopczuk & Pop-Eleches, 2007; Leininger et al., 2011; Schwabish, 2012). The 

provision of in-person assistance in completing applications and auto-enrollment into programs 

based on administrative data significantly increased take-up (Aizer, 2003; Schanzenbach, 2009; 

Dorn, Hill & Hogan, 2009; Bettinger et al., 2012; Herd et al., 2013; Bhargava and Manoli, 2015). 

Although this administrative burden literature often focuses on why marginalized groups 

don’t take up programs for which they are eligible (e.g., Heinrich, 2015; Nisar, 2017), we argue 

that the same framework could be used to understand why and when residents follow 

government regulations, even outside of program take-up. Put simply, we argue that there is at 

least a subset of residents who want to follow the rules (that is, comply with a given regulation), 

but are often hindered by burdensome administrative processes, making it difficult for them to 

comply. The direct implication of this argument is that reductions in learning, compliance, and 

psychological costs should increase law-abiding behavior without the need to change the 

underlying incentives or punishments. We argue that the three types of costs in the Moynihan, 

Herd and Harvey (2014) framework can be tackled in tandem using insights from behavioral 
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science: an improved interaction between government and resident is neither a carrot nor a stick, 

but can simultaneously reduce learning and compliance costs, while also directly addressing 

some of the psychological barriers involved in compliance.   

Importantly, we think of compliance not as one decision, but as a series of decisions that 

provide a series of potential interaction points between a government and its residents. Yet, as 

we will show below, a reduction in administrative burden need not reflect a reduction in the 

number of interaction points. Rather, adding decision nodes or steps can meaningfully impact 

overall compliance if they effectively reduce learning and compliance costs. We hypothesize that 

an additional step in the form of earlier nudges will be effective, because an earlier nudge gives 

individuals more time to internalize the ask. The additional time may help individuals make a 

reasonable plan to fix up their property, go through the various steps required for compliance, or 

ask for resources and support. An earlier nudge of this nature would probably not change any 

deep-rooted financial challenges associated with blight. However, we expect that there is a 

distribution of “types” of property owners, some of whom are not fixing up their properties due 

to lack of time or attention (but who wish to), and some of whom are not fixing up their 

properties due to more deep-rooted financial constraints. We expect that an earlier nudge is 

particularly effective for the exact “type” of property owner that a nudge could plausibly move: 

the one whose primary constraints are cognitive or temporal. 

 

Compliance with Housing Regulations 

Complying with housing codes and regulations is a particularly important challenge for 

local governments and residents alike. A vacant or abandoned property not only decreases the 

property’s own value, but also significantly reduces the prices of other homes in the surrounding 

area (Schilling & Pinzón, 2016). Recent research demonstrates the strong relationship between 

https://paperpile.com/c/wX1cNc/hTz3B


7 

housing conditions and public health (de Leon & Schilling, 2017), as well as crime and the risk 

of assault (Branas, Rubin, & Guo, 2012). More directly, vacant properties also represent losses in 

tax revenues for local government from $5,000 to $35,000 per property per year (Schilling & 

Pinzón, 2016), leading to severe public finance crises in places like Flint and Detroit, Michigan 

(Abbey-Lambertz, 2016); this issue has only become more urgent with the increase in natural 

disasters.  As such, it is no surprise that cities spend immense resources trying to pressure, cajole, 

or force property owners to fix up their properties. Specifically, to monitor and enforce 

compliance with local property codes, local governments identify blighted properties, send out 

notifications to property owners of code violations, and inspect properties multiple times until 

the property meets city standards or, if not, begin trial proceedings. In order to comply, property 

owners need to take action that is often important, but not urgent (e.g. fix a roof, mow the lawn, 

fumigate the property), and the time and resources associated with such actions vary drastically.  

Often the costs are upfront and the benefits (in both housing value and lack of fines) may appear 

at an undefined point in the future. Much of behavioral science targets exactly this type of 

decision-making; decisions where present bias may explain why it is so difficult for people to 

internalize future costs into their decision-making. Indeed, as Schilling and Pinzon (2016) argue 

effectively, the challenge with housing code enforcement is created over time through neglect or 

damaging actions, and thus, reversing it is fundamentally a behavioral problem, where taking 

action — and taking action early — can have meaningful impact.   

 

A Behavioral Lens for Code Enforcement 

Below, we outline a public manager’s response to housing code violations, drawing on 

the growing behavioral public administration literature (Jilke, Tummers, & Kelman, 2015; 

Grimmelikhuijsen, Jilke, Olsen, & Tummers, 2016). In this framework, each of the steps in the 

https://paperpile.com/c/wX1cNc/i8Tg5
https://paperpile.com/c/wX1cNc/2oLvX
https://paperpile.com/c/wX1cNc/hTz3B
https://paperpile.com/c/wX1cNc/hTz3B
https://paperpile.com/c/wX1cNc/auQGp
https://paperpile.com/c/wX1cNc/hTz3B
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enforcement process represents a decision node that could be leveraged to increase efficiency 

and cost-effectiveness. Figure 1 outlines many of these nodes for a typical local government. For 

the purposes of this study, we target three such decision nodes with a behavioral lens using three 

separate field experiments, to be able to clearly and rigorously measure causal impact.  

The process of enforcing housing codes is a series of actions taken by multiple city 

departments (see Figure 1). In order for a property to be considered as potentially in violation, a 

resident (or another member of city staff) must either report the case to the city, often via a 311 

call1 or an inspector must proactively canvas a neighborhood to uncover a violation. 

Traditionally, an inspector must inspect the property and determine if there is a violation; a back-

office employee must determine the name and address of the registered owner and send them a 

notice; a second (and third and sometimes fourth) inspection must then be completed to ensure 

that the violation was fixed; an employee sends notice of a fine, places liens on the property, and 

starts court proceedings if a violation isn’t fixed; and the property owner is ordered to pay fines 

and address the violation at the court hearing.   

At each stage in the process, there may be multiple reasons why an individual resident 

does not comply. Many of these reasons directly relate back to the administrative burdens 

framework by Moynihan, Herd, and Harvey (2014) referenced above. Learning costs, 

compliance costs, and psychological costs all present barriers at key moments in this process. 

Learning and compliance costs may be present at various stages in the process. For example, 

knowing whether you are in violation may not be obvious and finding out what is and isn’t 

covered in a city’s code involves significant time and attention costs. Compliance itself, once a 

violation has been identified, often involves direct financial costs. Yet we posit that 

                                                             
1 A 311 service request is a non-emergency phone number that residents in many cities can call to find information 
about services, make complaints, or report problems like graffiti or road damage. 
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psychological barriers are especially salient in these micro-decisions within the broader process. 

They may include, for example, cognitive load (Sweller, 1988), which prevents individuals from 

obtaining important information from existing notifications, such as the types of violations and 

the next inspection date, necessary for their property to pass inspection. This may be especially 

important for those who are also experiencing financial stressors since the emerging literature on 

cognitive processing in states of resource scarcity shows that people make different - often worse 

- decisions when facing financial scarcity than they would do otherwise (Mullainathan & Shafir, 

2014). Social norms may present another type of psychological barrier since failure to comply 

with municipal property codes is a visible behavior. There are ample examples in the literature of 

people taking cues on how to behave from their neighbors (for example, Allcott 2011, and 

Agarwal et al., 2018). People may also be prone to hyperbolic discounting (Laibson, 1997)  and 

are likely to delay fixing their properties in favor of other priorities, without an additional nudge.  

https://paperpile.com/c/wX1cNc/N1Sd
https://paperpile.com/c/wX1cNc/m4eI
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Figure 1: A Hypothetical City’s Response to Code Enforcement by Decision Nodes. 

 

These predictable behavioral responses by individuals lead to major challenges in the 

aggregate for the code enforcement agency. When faced with these types of major challenges, 

incremental tweaks have often been viewed as inconsequential. Yet, as city governments rethink 

their overall approach to blight, there may be returns on investment to focusing on government 

processes that reduce administrative burdens on residents. The behavioral public administration 

literature suggests that there is room to iteratively test improvements to existing processes, in 

ways that increase voluntary compliance with housing codes, so as to free up resources for the 

more difficult cases. We argue that by breaking up the broader challenge into the individual 
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micro-behaviors or micro-decisions that shape compliance and create compliance costs, 

governments can target individual decision nodes where an incremental shift in policy could 

have a disproportionately large impact. Specifically, if learning and compliance costs can be 

reduced at early stages in the process through improved interaction between local government 

and the property owner, there are benefits both for the property owner and the city.  

 

STUDIES 

Below we present three experiments as proofs of concept for three of these decision 

nodes in different cities facing similar challenges. The experiments were conducted in New 

Orleans, Louisiana; Louisville, Kentucky; and Chattanooga, Tennessee. These experiments were 

identified as part of a program of work in each city to introduce applied behavioral insights and 

low cost randomized controlled trials. As such, the experiments and their locations were selected 

pragmatically based on where our partners were and what issues they were interested in 

addressing.  

The letter designs used in these cities draw on a number of behavioral tools, such as 

simplicity or a call-to-action, reciprocity, time pressure, personalization, and loss aversion, to 

simultaneously reduce learning costs and compliance costs for residents. Each intervention is 

explained in depth below.  Academically, it would certainly be interesting to disentangle in 

future experiments the relative weight of each nudge, and a limitation of these experiments is 

that they do not do this. As the primary purpose of our engagement with these cities was not 

academic, we chose to combine these mechanisms and test the “biggest bang for the city’s buck” 

in order to test whether any movement on compliance is possible. This was a deliberate, though 

limiting, choice as, from the perspective of the public administrators we were working with, 
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understanding the precise mechanism mattered less than understanding whether such an 

approach could improve outcomes (especially when adding additional mechanisms was zero 

cost). Of course, having gained an answer to this initial question, these administrators would also 

be interested in future information on whether more weight in some areas might yield further 

improvements. 

The specific design of each study and results are discussed below. We present each of the 

studies separately because administrative data varies across cities, both in terms of how data is 

collected and what variables are collected. When possible, we have attempted to streamline the 

outcome we are measuring to assist in comparative analysis.  

 

METHODS AND RESULTS 

Note that for each study the regression equations and balance tables are included in Appendix C. 

 

Study 1: New Orleans 

Setting 

This experiment was conducted in collaboration with the City of New Orleans. New 

Orleans has made blight reduction a central component of its broader strategic goals, especially 

after Hurricane Katrina caused damage to over 430,000 properties (White, 2015). Currently, 

there are a little over 5,0002 properties with violations in a given year, almost 3,000 of which 

result in court hearings. The city estimated that early compliance saves the city $402 per property 

in city resources. In New Orleans, as in many U.S. cities, inspectors are primarily sent to inspect 

homes after a 311 call from a resident. Inspectors have up to 30 days to inspect a property after a 

                                                             
2 These estimates are based on data between September 2016 and September 2017 on New Orleans’ open data 
platform, Blight Status: https://blightstatus.nola.gov. 

https://paperpile.com/c/wX1cNc/rZaYg
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call (with average time in our sample being 29.69 days, SD = 10.68). Property owners are then 

given another 30 days to submit evidence of compliance before a second inspection. If there is 

no improvement by second inspection, a court hearing is scheduled in another 30 days, where the 

time and resourcing costs to the city increase substantially. Traditionally, the property owner 

receives no warning or notice that a complaint has been made. The first time the government 

interacts with the property is at first inspection, where — according to earlier administrative data 

— approximately 80 percent of properties are found to be in violation, with approximately 35 

percent of these properties having three or fewer violations.  

The purpose of the trial was to test whether adding an additional earlier communication 

— in the form of a behaviorally-informed courtesy3 letter — would speed up the process by 

which code violations were corrected, leading to either fewer violations by the time of first 

inspection or meaningful progress towards fixing the property. Both of these actions were 

considered a success by the department, as the main cost to the Department occurs in preparation 

for a hearing. Somewhat counterintuitively, we hypothesized that a reduction in administrative 

burden could occur by adding a step in the administrative process, rather than removing it. 

Specifically, by directly reducing learning costs with an early warning system, and increasing the 

amount of time homeowners had to respond to a perceived violation, we hypothesized that this 

courtesy letter would allow the marginal resident to comply earlier, thus reducing the need for 

the more severe and burdensome multiple inspections and trial processes. The letter itself (see 

Appendix A), which had no legal standing, was designed based on previous behavioral science 

evidence of what works.  

                                                             
3 We use the word “courtesy” to describe the letters to separate them from any notice of violation that has legal 
standing. By design, these letters were sent before a government employee could inspect the property and therefore 
could only report on what the 311 caller had stated, and notify that an inspection was to occur.  
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We know, for example, that individuals are more likely to comply with a request if they 

receive clear, brief instructions on what is expected of them (Schlangenotto & Kundisch, 2016; 

BI Team, 2015). As such, the letter made the call to action as salient as possible, and provided 

simplified information on what to do next. Research also shows that deadlines (Inman & 

McAlister, 1994a) — even if self-imposed (Ariely & Wertenbroch, 2002) — can be powerful 

tools against inertia. By informing property owners that an inspector is coming soon to examine 

their properties for code violations, the letter created a sense of urgency, improving the 

likelihood that owners will fix violations before the first inspection. Finally, drawing on the vast 

literature on the impact of personalization (Sanders & Kirkman, 2019; BIT, 2015; Haynes et al. 

2013), the letters used full names for both the sender (government agency) and the recipient 

(property owner) and provided detailed, individualized information on the house itself, based on 

the 311 call information. This personalization makes the content feel more relevant and provides 

a tangible link between the sender and the recipient. Moreover, prior studies show that 

personalizing a message in this way is an effective method to encourage someone to take action 

(BI Team, 2015). 

 

Trial Design 

This study was conducted as a randomized controlled trial, with randomization at the 

level of the property, covering all complaints for 1,1534 properties between December 2014 and 

June 2015. Preliminary data analyses revealed that approximately 500 property complaints are 

received each month through 311 calls, that approximately 20% of those initial calls have no 

violations upon first inspection, and that approximately 35% of the calls with violations have 3 

                                                             
4 With this sample size, we were powered to detect an effect size of approximately 8 percent points.  

https://paperpile.com/c/wX1cNc/ZAPn+SGFq/?prefix=BI,
https://paperpile.com/c/wX1cNc/ZAPn+SGFq/?prefix=BI,
https://paperpile.com/c/wX1cNc/Fpad
https://paperpile.com/c/wX1cNc/Fpad
https://paperpile.com/c/wX1cNc/D10X
https://paperpile.com/c/QWXMeX/cd6n+H6P4+0fXq
https://paperpile.com/c/QWXMeX/cd6n+H6P4+0fXq
https://paperpile.com/c/QWXMeX/cd6n+H6P4+0fXq
https://paperpile.com/c/wX1cNc/XpZc+lURw+z5vo
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or fewer violations. We used this data to calculate breakeven rates – the compliance rate that 

would ensure that resource savings (in title searches, mailings, and hearing costs) would cover 

any additional costs associated with the implementation of the program. Accounting for the cost 

of the intervention and the foregone revenue from people who comply early on, the breakeven 

compliance rate for the pre-inspection letter is 3% (or 16 total properties). The breakeven 

compliance rate is 1% if only labor and variable costs are included.  

The randomization occurred as follows: as 311 calls were routed to the Department of 

Code Enforcement to schedule inspections, approximately half of the relevant homes received a 

letter outlining that a complaint had been made, and clarifying what details — if any — were 

given on the call. Due to feasibility constraints, the randomization itself occurred by randomly 

assigning cases either to the treatment or the control group based on the last digit of the case ID. 

The randomization occurred automatically through a SQL script to minimize the potential for 

human error. We tested the SQL script by sending test letters to ourselves to ensure the code was 

working as intended. By chance, there happened to be more case IDs with odd final digits within 

this sample5. As such, there is a slight difference in the number of cases that were “treated” 

compared to the number of cases that were in the “control”, but not the characteristics of those 

cases. That is, there is no imbalance in terms of covariates: as we describe below, the 

randomization process seems to have effectively created two balanced samples for treatment and 

control groups. 

Inspectors did not know who was in the control group or the treatment group. Outcome 

data were collected at first inspection and at hearing, and is therefore a snapshot of inspections 

that had already occurred up to that point. As such, there are some cases that were randomized 

                                                             
5 Case IDs are sequential but apply to all cases within the agency’s purview, so the case ID numbers that were 
relevant to this study were orthogonal to any outcome, but not necessarily sequential. 
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into a treatment or control group for which we do not have outcome data — the results of the 

first inspection — because the inspection had not yet occurred at time of data collection.  This 

should be statistically similar across treatment and control groups and should not bias our sample 

in any way. We confirm that the results look similar when we correct for missing outcome data 

using inverse probability weighting.  

The main outcome of interest was a binary variable indicating whether an owner begins 

to fix his/her property before the first inspection. Following city policy on what constitutes a 

success, a property is coded as “1” if at first inspection, the inspector lists the property as either 

“work in progress” (the owner has addressed some but not all code violations) or “no violation” 

(the property no longer has code violations). It is likely that some of the properties that are 

inspected and have been found to have no violation never had a violation to begin with. This 

should be the same across treatment and control groups. “Works in progress” statuses only 

account for 4 percent of cases of first inspection.  

 

Results 

Table 8 in Appendix C shows basic summary statistics by treatment and control group for 

pre-treatment characteristics as well as balanced assignment.  

Table 1 presents our main findings.  Column 1 presents a simple regression with no 

controls. Columns 2 and 3 add controls. Specifically, Column 2 introduces controls that may be 

correlated with the likelihood of compliance: alleged complaints and delayed time between 

complaints and inspections. Column 3 adds month fixed effects because the type of complaint 

and the ability to fix a property is highly dependent on the weather in ways that are not fully 

captured in “alleged complaints.”  For example, there is a high season for complaints and code 
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violations in many cities in the early spring.  

Table 1: Effect of courtesy letter on compliance. 

VARIABLES Compliance 1 Compliance 2 Compliance 3 

Treatment 0.0530* 0.0652** 0.0623** 

  (0.0294) (0.0289) (0.0290) 

Alleged   -0.0729*** -0.0735*** 

    (0.0125) (0.0125) 

Delay   -0.00301** -0.00352** 

    (0.00135) (0.00138) 

Constant 0.424*** 0.664*** 0.768*** 

  (0.0199) (0.0514) (0.0720) 

Observations 1,153 1,153 1,153 

R-squared 0.003 0.037 0.045 

Month FE     YES 
Note: This table presents regressions on the likelihood of complying with code enforcement by first inspection. 
Compliance is defined as either no violation or clear work in progress towards fixing a violation. Control variables 
“alleged” refers to the number of alleged complaints from the 311 call and “delayed” refers to the time lag in days 
between the 311 complaint and inspection. Column 3 includes month fixed effects. 

Robust standard errors in parentheses.  
*** p<0.01; ** p<0.05; * p<0.1. 

 
The results suggest that the courtesy letter significantly increased the likelihood that a 

property would be found in compliance by first inspection by 14.7 percent.6 The city’s estimate 

for the full cost (including labor costs) of sending out letters was $1 per letter; thus, this trial 

provided a significant return on investment for the city. Specifically, we estimate that New 

Orleans would save approximately $36,0007 each year by starting the process earlier, and may 

                                                             
6 The likelihood of compliance probability was obtained by dividing the treatment group coefficient under 
compliance model 3 (0.0623) by the control group coefficient (0.424) and multiplying the result by 100. 
7 This estimate was calculated by applying the treatment effect of 14.7% compliance to the control sample size of 
616, multiplying it by the $402 cost for late compliance, and subtracting the $616 cost of sending out courtesy 
letters: 616 X 14.7% = 91 X $402 = $36,582 - $616 = ~$36,000. 
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meaningfully impact the relationship between residents and city officials as the intervention 

allows for earlier responsiveness and clearer communication.   

 
Figure 2: Effect of Courtesy Letter on Compliance. 

Note: This bar graph illustrates the 6.23 percentage point difference between the control and the treatment groups 
for the regression model, Compliance 3, as shown in Table 1. 

 

Study 2: Louisville 

Setting 

This trial in Louisville, Kentucky, focused on a subsequent node in the inspection 

process. Specifically, the goal of this trial was to improve the compliance rate between 

inspections, by altering the official notice of violation sent after first inspection. In 2014, there 

were more than 10,000 cases in Louisville where a property failed its first inspection 
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(approximately 59 percent of all cases) and was found to be in violation of the city’s property 

code. Previous administrative data showed that, of the properties that fail first inspection, 65.2 

percent are still not brought into compliance by the follow-up inspection. This could be due the 

time frame between inspections or because of the type of violation that required a more 

significant investment. Indeed, the baseline data suggested that a property would receive a 

median of four additional inspections after the second inspection before they are in compliance.  

The purpose of this trial therefore was to measure whether changes to the citation and violation 

notices, using insights from behavioral science, would improve compliance in subsequent 

inspections. 

Modified versions of the citation and violation notices were used as the treatment letter 

(see Appendix A). Specifically, they were vastly simplified compared to the control, using 

evidence that mere simplification can be an effective way of increasing compliance, by reducing 

learning costs. (Sanders et al. 2019; Haynes et al., 2013; Bhargava & Manoli, 2015). For 

example, while the control citation letter begins with the phrase: “A citation in the amount listed 

above has been assessed against the owner of the above-mentioned property for the existence of 

violation(s) of the codified ordinances in Chapter 155 and/or Chapter 156 and/or Chapter 32 of 

the Louisville Metro Code of Ordinances. The facts constituting the offense are listed on the 

attached page(s)…,” the equivalent treatment letter begins with “I inspected your property at 

<address> on <date and time> and found that it is in violation of Louisville Metro’s property 

maintenance regulations. You must now do two things…” This simplification process also 

included a clear call-to-action (Schlangenotto & Kundisch, 2016; BI Team, 2015) by specified 

deadlines (Inman & McAlister, 1994a), that provided detailed information on the due dates for 

property owners to pay their fine and correct their violation(s). 

https://paperpile.com/c/wX1cNc/z5vo+11VNE
https://paperpile.com/c/wX1cNc/SGFq
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Trial Design 

This trial was also conducted as a randomized controlled trial, with randomization at the 

property level. The experiment occurred from December 4, 2015 to November 1, 2016, 

involving 12,7298 properties. Treatment allocation was automated and happened in real-time: a 

unique identifier linked to the address (either an odd or even number) determined whether or not 

a property would receive the treatment or control letters. We confirmed that there were no 

historical discrepancies between odd and even numbers in terms of key factors and outcomes and 

tested this treatment allocation method prior to employing this process.  

The two outcomes of interest were compliance at the second- and third inspection. 

Compliance, in this case, is defined as “passing the inspection” (according to existing city 

administrative data), which translates into having no more violations.  

 

Results 

Table 9 in Appendix C below shows the summary statistics for this sample and confirm 

balance.  

Tables 2 and 3 below show the main outcome of interest. Table 2 shows the results for 

the second inspection (that is, the first follow-up inspection), where columns 2 and 3 add 

controls. We do not see any impact of the treatment letter on whether property owners are able to 

comply by second inspection. In fact, much of the variation in who manages to comply in time 

seems to depend on month and inspector fixed effects.  This seems less surprising given that the 

month is very much correlated with the type of violation we expect to see and that inspectors 

                                                             
8 With this sample, we were powered to detect an effect size of approximately 2.4 percentage points. 
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may have some unacknowledged discretion in what they consider “passing” a follow-up 

inspection of a property they have already inspected (especially because there is no separate 

category in this city for showing “work in progress” as in other cities).  Indeed, it seems that 

inspector fixed effects are pulling out much of the variation in reported compliance.  

Table 2: Effect of treatment letters on compliance by second inspection. 

VARIABLES Compliance 1 Compliance 2 Compliance 3 Compliance 4 

Treatment 0.0108 0.00869 0.00885 0.000462 

  (0.00810) (0.00726) (0.00725) (0.000456) 

Vacant   -0.321*** -0.318*** -0.000774* 

    (0.00645) (0.00657) (0.000396) 

Number of Violations   -0.0207*** -0.0204*** -2.09e-05 

    (0.000755) (0.000769) (2.44e-05) 

Constant 0.271*** 0.488*** 0.602*** -0.000556 

  (0.00573) (0.00759) (0.0470) (0.000582) 

Observations 12,186 12,038 12,038 8,764 

R-squared 0.000 0.199 0.202 0.002 

Month FE     YES YES 

Inspector FE       YES 

Note: This table presents regressions on the likelihood of complying with code enforcement by second inspection. 
Control variable “vacant” is a binary variable indicating vacancy status of the property and “number of 
violations” refers to the number of violations per property found in the first inspection. Columns 3 and 4 add month 
and inspector fixed effects.  

Robust standard errors in parentheses 
*** p<0.01; ** p<0.05; * p<0.1. 

Table 3 presents the same results for the third inspection. Here, there is a statistically 

significant but small impact of the treatment notice, compared to the control. Specifically, 

receiving the treatment notice improves compliance by approximately 3.3 percent by third 

inspection. Given that previous data also confirmed that very few properties were able to get in 
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compliance by a follow-up inspection, these results suggest that delaying the second inspection 

may be an appropriate way to save more inspection resources for the city, when in combination 

with improved language in citations and violation notices. That is, in line with our initial 

hypothesis, time to comply was a significant barrier in increasing compliance with code 

violations. Still, even with this incremental shift, cost savings on the resourcing side would be an 

estimated $12,083.37 per year9 if the treatment letters were also sent to the control group. 

Table 3: Effect of treatment letters on compliance by third inspection. 

VARIABLES Compliance 1 Compliance 2 Compliance 3 Compliance 4 

Treatment 0.0198* 0.0166** 0.0157* 0.0156* 

  (0.0106) (0.00845) (0.00824) (0.00915) 

Vacant   -0.508*** -0.473*** -0.248*** 

    (0.00915) (0.00941) (0.00958) 

Number of Violations   -0.0289*** -0.0254*** -0.0126*** 

    (0.00106) (0.00104) (0.000845) 

Constant 0.473*** 0.785*** 0.769*** 0.329*** 

  (0.00758) (0.00800) (0.0440) (0.0510) 

Observations 8,810 8,687 8,687 5,414 

R-squared 0.000 0.379 0.411 0.172 

Month FE     YES YES 

Inspector FE       YES 

Note: This table presents regressions on the likelihood of complying with code enforcement by third inspection. 
Control variable “vacant” is a binary variable indicating vacancy status of the property and “number of 
violations” refers to the number of violations per property found in the first inspection. Columns 3 and 4 add month 
and inspector fixed effects.  

Robust standard errors in parentheses 
*** p<0.01; ** p<0.05; * p<0.1. 

                                                             
9 This figure does not include the benefit of additional fine collection because fine collections is considered as 
revenue brought forward rather than true revenues. This figure only includes savings for inspections but does not 
include any additional savings to the City from not needing to take property owners to court. 
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In Louisville, the same department also had access to fine collection data related to code 

enforcement. Tables 4 and 5 below shows the impact of the letters on fine collection, both in 

terms of the likelihood of payment and the amount paid. We define the likelihood of making a 

payment as the likelihood that a property owner paid any fine (e.g. Civil Penalty, Interest charge, 

Lien filing fee, Administrative fee) in full during our study period. The amount paid outcomes 

exclude partial payments, as the data does not reveal the payment amount for those fines. 

 

 
Figure 3: Effect of Treatment Letters on Compliance by Third Inspection. 

Note: This bar graph illustrates the 1.56 percentage point difference between the control and the treatment group 
for the regression model, Compliance 4, as shown in Table 3. 
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Table 4: Effect of treatment letters on payment likelihood. 

VARIABLES Payment 1 Payment 2 Payment 3 Payment 4 

Treatment 0.0263** 0.0187 0.0185 0.0219* 

  (0.0126) (0.0130) (0.0130) (0.0132) 

Vacant   -0.113*** -0.112*** -0.0910*** 

    (0.0166) (0.0167) (0.0181) 

Number of Violations   -0.0125*** -0.0125*** -0.0120*** 

    (0.00132) (0.00135) (0.00138) 

Constant 0.182*** 0.343*** 0.347*** 0.392*** 

  (0.00874) (0.0178) (0.0879) (0.0992) 

Observations 3,947 3,363 3,363 3,080 

R-squared 0.001 0.051 0.052 0.043 

Month FE     YES YES 

Inspector FE       YES 
Note: This table presents regressions on the likelihood of paying fines related to code enforcement. Control variable 
“vacant” is a binary variable indicating vacancy status of the property and “number of violations” refers to the 
number of violations per property found in the first inspection. Columns 3 and 4 add month and inspector fixed 
effects.  

Robust standard errors in parentheses 
*** p<0.01; ** p<0.05; * p<0.1. 

 
As is clear, the new letters had a significant effect on payments, where treatment letters 

increased the likelihood that a property owner paid a fine in full by 12.0 percent (Table 4). In 

addition, property owners receiving treatment letters paid, on average, $23.63 more than those 

receiving control letters, which increases revenue by approximately 24 percent (Table 5). This 

suggests that had the treatment letters also been sent to the control group, the Department would 

have received approximately $73,000 during the trial period. We do not include the dollar value 

of this additional revenue in the cost savings calculations above because we cannot determine 

whether this is revenue brought forward (that would have been paid eventually) or if this is truly 

additional revenue. However, given that after a certain period of non-payment, a city begins to 
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work with an independent collection agency (who receives a percentage of the fine collected), 

there is a clear interest for the city to have residents pay their fines earlier. 

Table 5: Effect of treatment letters on amount paid. 

VARIABLES Amount Paid 1 Amount Paid 2 Amount Paid 3 Amount Paid 4 

Treatment 19.14** 19.92** 21.29** 23.63** 

  (7.719) (8.908) (8.958) (9.669) 

Vacant   -38.41*** -40.99*** -48.42*** 

    (11.04) (11.11) (13.11) 

Number of Violations   1.292 0.707 -0.0122 

    (1.045) (1.063) (1.084) 

Constant 62.63*** 85.32*** 79.42** 99.03** 

  (4.619) (9.469) (35.01) (41.15) 

Observations 3,947 3,363 3,363 3,080 

R-squared 0.002 0.006 0.012 0.014 

Month FE     YES YES 

Inspector FE       YES 
Note: This table presents regressions on the amount of fines paid related to code enforcement. Control variable 
“vacant” is a binary variable indicating vacancy status of the property and “number of violations” refers to the 
number of violations per property found in the first inspection. Columns 3 and 4 add month and inspector fixed 
effects. 

Robust standard errors in parentheses 
*** p<0.01; ** p<0.05; * p<0.1. 
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Figure 4: Effect of Treatment Letters on Amount Paid. 

Note: This bar graph illustrates the $23.63 statistical difference between the control and the treatment groups for 
the regression model, Amount Paid 4, as shown in Table 5. 

 

 

Study 3: Chattanooga 

Setting 

The third study tackled a different node in the inspection process, considering whether 

proactive communication with previous violators could reduce future code violations. The 

reasoning was simple: if a city can predict who may violate code in the future, early proactive 

communication may be appropriate. For practical and ethical reasons, the city decided to target 

any property owner who had violations in the previous year (January 2015 through February 

2016), a strong predictor of future violations. The goal of the trial was to measure whether an 
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early message would reduce violations during the subsequent “high season.” – that is, the season 

where most violations occur, months March through July. 

The postcard itself (see Appendix A) included a series of behaviorally-informed 

techniques, including principles of personalization (Haynes et al., 2013; Sanders and Kirkman, 

2019; BI Team, 2015)10 and indirect reciprocity (Yoeli et al., 2013) to encourage voluntary 

compliance. Regarding personalization, the postcard included the name and phone number of a 

member of the code enforcement team who was willing to speak with participants and connect 

them to available resources to fix their homes. This level of personalization helped to develop a 

more personal connection with code enforcement. Regarding indirect reciprocity, the postcard 

also contained a list of available resources and tips that the city had put together to help people 

avoid violations, as previous studies suggest that individuals are motivated to comply with a 

requested action and return the favor when others initiate the exchange by doing something small 

for them. 

  

Trial Design 

This randomized controlled trial involved a one-time behaviorally-informed postcard sent 

to 3,01611 properties, with an additional 2,902 properties in the control group. This includes all 

properties that had been found to have a violation between January 2015 and February 2016. The 

randomization was clustered at the owner level and stratified by whether or not the owner had 

multiple properties with violations during the eligibility period. For owners in the treatment 

group with multiple violating properties (38 percent of total sample), half of the properties were 

                                                             
10 While the quality of the data did not allow use of first names of property owners, the letter was sent from an 
individual at Neighborhood Services.  
11 A conservative power calculation led to a minimum detectable effect size of 4 percentage points.  

https://paperpile.com/c/wX1cNc/z5vo
https://paperpile.com/c/wX1cNc/z5vo
https://paperpile.com/c/wX1cNc/UPjr
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randomly selected to be referenced in a postcard.  

The main outcome of interest was whether a violation occurred in any property owned by 

a given property owner between March 18th and July 31st of 2016, the four-month period that 

matches “high season,” according to previous data. That is, acknowledging that there may be 

spillovers amongst properties owned by the same person, we measure the likelihood of a 

violation for any property under a specific owner. The average owner owns 1.2 properties in our 

sample. To be clear, a property would only be listed in violation if there had been an inspection 

during this period and a violation was found. We expect the rate of inspections and their 

outcomes to be independent of treatment allocation and so under a null hypothesis, should be 

equal across treatment and control groups.  

 

Results 

Table 10 in Appendix C presents summary statistics on the target population and balance 

of assignment between treatment and control.  

Table 6 shows the impact of sending a postcard on the likelihood that a given property 

owner has a violation in the subsequent high season. Column 1 presents a simple regression with 

no controls. Column 2 adds controls for characteristics that seem to be highly predictive of 

compliance, and column 3 adds fixed effects for the type of violation the property owner had 

initially. While much of the variation in compliance seems to be due to the type of violation a 

property owner had, as we might expect, the point estimate across regression is relatively stable. 

As such, there is suggestive evidence that the proactive postcard can reduce the likelihood of a 

violation by 9.2 percent. 
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Table 6: Effect of postcards on future violations. 

VARIABLES Violation 1 Violation 2 Violation 3 

Treatment -0.0168 -0.0183 -0.0191* 

  (0.0120) (0.0116) (0.0114) 

One Property   -0.0385*** -0.0305** 

    (0.0130) (0.0127) 

Days Since Violation   -0.000584*** -0.000641*** 

    (5.31e-05) (5.19e-05) 

Constant 0.207*** 0.369*** 0.215*** 

  (0.00824) (0.0191) (0.0418) 

Observations 5,918 5,918 5,918 

R-squared 0.000 0.025 0.047 

Violation Type FE     YES 
Note: This table presents regressions on the likelihood of future violations of code enforcement for property owners 
who had a previous violation. Control variable “one property” is a binary variable indicating whether the property 
owner has more than one property and “days since violation” refers to the number of days since the last violation. 
Column 4 adds violation type fixed effects.  

Robust standard errors in parentheses 
*** p<0.01; ** p<0.05; * p<0.1. 
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Figure 5: Effect of Postcards on Future Violations. 

Note: This bar graph illustrates the 1.91 percentage point difference between the control and the treatment group 
for the regression model, Violation 3, as shown in Table 6. 

 

 

DISCUSSION 

Housing policy is a multifaceted challenge and improving compliance with code 

violations is a small part of the solution. However, these experiments demonstrate that local 

governments can easily and successfully reduce administrative burden, account for the cognitive 

biases of their residents, and improve overall compliance, even in a policy area as complicated as 

housing. We find that in New Orleans, earlier notification through the introduction of a new 

courtesy letter reducing learning costs and improved compliance by the first inspection by 14.7 
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percent; in Louisville, simplified citation and violation letters reduced compliance costs and 

increased compliance by the third inspection by 3.3 percent and payments by 12.0 percent; and 

in Chattanooga, preemptive postcards also aimed at reducing compliance costs sent to properties 

with previous violation(s) boosted compliance by 9.2 percent. In each case, previous learnings 

from behavioral science aimed to reduce psychological costs that lead to inaction. 

Perhaps counterintuitively, these studies show that acting early – even if that means 

adding steps to the administrative process from the perspective of the government – can still 

reduce administrative burden for resident if it reduces learning and compliance costs. That is, we 

show that in reducing administrative burden for residents, governments may need to do more - 

not less - to help residents understand and comply with regulation. Effectively, these studies 

explore behaviorally-informed strategies to shift the administrative burden in the Moynihan et al. 

(2014) framework away from residents and onto government agencies. And while we do not 

argue that this is a substitute for larger reforms, employing rigorously tested behavioral nudges 

in public administration may allow for more decision nodes to be “unblocked” quickly, as 

broader discussions on reform move forward. For example, future studies could focus on the 

hearing process, consider new ways to improve 311 data collection, or consider how inspection 

visibility has neighborhood effects beyond the house being inspected.  

Aside from leaving key touchpoints untested, there are a number of questions these 

studies do not address. For example, these trials do not tackle the behavior of inspectors 

themselves — where they choose to inspect, who they give a discretionary extension to, and how 

their decision-making may change over time. In other cities outside our sample that use 

“proactive inspections” as their main blight reduction strategy (that is, where inspectors decide 

which homes to inspect independently of complaints), behavioral interventions pertaining to the 
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inspectors may be more appropriate in driving both efficiency and equity. Furthermore, these 

studies do not tell us about who these low-cost12 interventions influence. Last, these studies do 

not address the peer or neighborhood effects of code enforcement, even though the process of 

home improvement is a highly visible activity. Indeed, as these trials were designed with 

individual-level randomization, if a resident is more likely to fix up their own property because 

they see a neighbor fixing up theirs, our results are underestimates of the true impact of these 

types of interventions. Future studies could explicitly test the spillover effects of a blight nudge 

on neighbors. 

Our estimates suggest that, if a mid-sized city implemented all three interventions in their 

administrative process, they could reasonably expect annual cost savings of between $111,000 

and $311,000, or, in a mid-sized city, about 6 to 15 percent of the department’s relevant 

operating budget (see Appendix B for calculations). The large range in cost savings depends on 

assumptions about whether each decision node would effectively nudge the same person, or new 

people at each stage. That is, it is possible that only a certain type of person or property can be 

nudged, and so each intervention may nudge the same group of people; a group whose violations 

may never have escalated into the costliest forms of blight. This makes it hard to estimate 

whether these interventions would work additively. Moreover, we cannot estimate the external 

validity of these trials. While it is promising that we have some results from multiple cities all 

facing similar challenges, whether the magnitudes of the effects are city-specific cannot be 

determined from these studies. We strongly suggest that these interventions be replicated both in 

other settings and before they are rolled out in new cities by practitioners. It is noteworthy, 

however, that there is value in testing incremental tweaks that target the marginal “nudgeable” 

                                                             
12 The most expensive intervention was in Chattanooga, TN, where the cost of the postcards to the treatment group 
totaled approximately $1,200. 
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resident even if the magnitude of the effect is unclear a priori. By relieving some inspector 

pressure on the “easier” cases where voluntary compliance is possible, more time and resources 

can be allotted to the more “difficult” cases, leading to more efficient allocation of resources in 

local government. This may include more department attention on vacant properties or properties 

where the owner is hard to reach.  

Importantly, cost savings for the cities were achieved very quickly through utilization of 

inexpensive interventions, which did not require a major investment by the city government in 

terms of time, risk, or resources. Indeed, each trial was completed in under a year with minimal 

disruption to current operations. As such, each of the trials also operates as a proof of concept 

that iterative rapid-cycle empirical experimental methods can be effective in public 

administration. They also operate as proofs of concept that compliance can be improved, even 

when reducing administrative costs does not equate with reducing administrative steps in the 

process.  

More broadly,using principles of behavioral economics to improve the inner workings of 

government is both an important and new field where there is still much to learn. Beyond the 

results of the three field experiments themselves, this paper responds to the call for more 

experimental evidence in real government settings (Grimmelikhuijsen et al., 2016; James, Jilke, 

& Van Ryzin, 2017a, 2017b; Sebastian Jilke, Van de Walle, & Kim, 2015) and provides a useful 

operational framework for scholars and public managers working to improve government 

performance and processes. By providing examples of what’s possible in real-world 

governmental settings, we also hope that these types of RCTs can seamlessly be integrated into 

existing operations, making rapid and iterative testing the de facto approach to rolling out new 

policies.  

https://paperpile.com/c/wX1cNc/M2NYD+GfcYz+25Fft+naaBd
https://paperpile.com/c/wX1cNc/M2NYD+GfcYz+25Fft+naaBd
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APPENDIX A 

New Orleans - Treatment Courtesy Letter 
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Louisville – Control Citation Letter (First Page)
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Louisville - Treatment Citation Letter (First Page) 
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Louisville – Control Violation Letter (First Page) 
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Louisville - Treatment Violation Letter (First Page) 
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Chattanooga - Postcard 
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APPENDIX B 

Estimating cost savings with all three interventions 

Below, we provide a crude estimate of cost savings if a hypothetical mid-size city implements all 

three interventions discussed in this paper, with estimated compliance improvements of 14.7 

percent, 3.3 percent and 9.2 percent respectively (Table 7). The 311 call data below are based on 

data from New Orleans’ BlightStat database; the costs are based on expenditure and budget data 

obtained from the City of New Orleans. Here, we define mid-size city relative to New Orleans’ 

population of approximately 400,000. Yet the estimates are still just that because we do not 

know the magnitude of the second and their interventions in New Orleans per se. The first 

column displays the three intervention types; the second and third columns compares violation 

percentages for the hypothetical mid-sized city based on whether they utilized the three 

interventions and uses compliance rates from the studies described above; and the fourth column 

estimates the saved resources. We calculated minimum and maximum bounds based on whether 

or not there is overlap across individuals at each intervention stage (i.e. the minimum bounds 

assume that at least some individuals would receive the first two interventions - complying by 

the second intervention). 

  



48 

Table 7: Hypothetical estimate of cost savings from implementing all 3 interventions. 
 No Interventions 

(“Control”) 
All 3 Interventions 
(“Treatments”) 

Saved Resources 
(Difference between 
Control and 
Treatment) 

Hypothetical 
starting point of 
annual 311 calls 

6,775 calls 6,775 calls  

By first inspection 
- intervention = 
courtesy notice per 
NOLA trial 

Control Violations 
Baseline: 57.6 
percent 

Reduction of 6.2 
percentage points = 
51.4 percent 
Violations 

 

3,902 violations 3,482 violations 420 violations 

By third inspection 
- intervention = 
simplified notices 
per Louisville 

Control Violations: 
52.7 percent 

Reduction of 1.6 
percentage points = 
51.1 percent 
Violations 

 

2,056 ongoing 
violations 

1,779 ongoing 
violations 

277 ongoing violations 

The proactive 
intervention = 
preventative 
reminders per 
Chattanooga 

Control Violations: 
79 percent 

Reduction of 1.9 
percentage points = 
77 percent violations 

 

3,082 violations 3,004 violations 78 violations 

Min-Max Bounds 
of Resources 
Saved 

  277 - 775 violations 

Cost Savings 
range given 
resources saved 
($402/violation) 

  $111,354 - $311-550 
(approx. 6-15 percent of 
$1.9 million annual 
office budget) 
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APPENDIX C 

Balance Checks and Regression Equations For Each Study 

 

New Orleans: Randomization 

T-tests confirm that the two groups look statistically similar across various property-

specific characteristics, including whether the home is occupied, whether it is a commercial 

property, or whether it is abandoned. There also doesn’t seem to be significant differences in the 

types of complaints made on the call, where the percentage of properties listed as having trash or 

weeds (the largest category of complaints at 90 percent of cases) or rats (30 percent of cases) is 

similar across groups.13 Importantly, the groups also look balanced in terms of when the 

inspector visited the property — almost exactly 30 days for both treatment and control groups, so 

the two groups had the same amount of time to fix their properties. The only difference in pre-

treatment characteristics lies in the number of alleged violations. There seem to be slightly more 

alleged violations listed on average in the treatment group. While we can control for this in our 

analysis, if it had any effect on our findings, it would lead to an underestimate of our results.   

  

                                                             
13 The categories of complaints are overlapping as one property may have multiple potential violations. 
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Table 8: New Orleans Randomization Balance Check. 

VARIABLES Control N Control Mean Treatment N Treatment Mean Difference 

Treatment 616 0.53 537 0.47 0.06 

Occupied 451 0.57 405 0.55 0.02 

Commercial 616 0.04 537 0.03 0.01 

Abandoned 616 0.07 537 0.06 0.01 

Trash/Weeds 616 0.89 537 0.90 -0.01 

Delay 616 29.48 537 29.95 -0.47 

Alleged 616 2.08 537 2.23     -0.15** 

Rats 616 0.28 537 0.32 -0.04 

*** p<0.01, ** p<0.05, * p<0.1 
 

New Orleans: Regression Equation 

We estimate the outcome of interest with a regression model14:  

𝑌𝑌𝑖𝑖𝑖𝑖 =  𝛼𝛼 +  𝛽𝛽1𝑇𝑇𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑍𝑍𝑖𝑖𝑖𝑖 +  𝛽𝛽3𝑀𝑀𝑖𝑖𝑖𝑖 +  𝑢𝑢𝑖𝑖   

where 

𝑌𝑌𝑖𝑖𝑖𝑖 is our outcome measure and is a binary variable taking the value of zero (0) if the inspector 

finds one or more violations on the property and no work in progress upon the first inspection 

and one (1) if there are no violations or work in progress;  

𝛼𝛼 is the constant;  

𝑇𝑇𝑖𝑖𝑖𝑖 is a binary variable indicating the treatment group (1) or the control group (0); 

𝑍𝑍𝑖𝑖𝑖𝑖 is a continuous variable that reflects the number of days between the 311 call and the first 

inspection;  

                                                             
14 An OLS regression model is used here instead of a logit model, as when we re-fit this same specification using a 
logistic link, there is strong evidence of complete separation and poor model fit. We are therefore unable to estimate 
the corresponding causal effects with a logit model. However, the coefficients and p-value results of the OLS 
regression are closely aligned to those of the logit regression. 
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𝑀𝑀𝑖𝑖𝑖𝑖  is a vector of dummy variables that captures the month of violation; and  

𝑢𝑢𝑖𝑖 is an i.i.d. error term with a known form of heteroskedasticity.  

The coefficient on 𝑇𝑇𝑖𝑖𝑖𝑖  is the effect of being in the treatment group and is our primary coefficient 

of interest. 

Louisville: Randomization 

Again, we see that treatment and control groups are balanced across important variables. 

Specifically, whether a violation occurred at first inspection (i.e. the inspection hit rate), the 

number of violations per property, and the vacancy rate are balanced between treatment and 

control group. 

TABLE 9: Louisville Randomization Balance Check 

VARIABLES Control N Control Mean Treatment N Treatment 
Mean 

Difference 

Treatment 6,291 0.49 6,438 0.51 -0.02 

Vacant 5,941 0.37 6,097 0.37 0.00 

Number of 
Violations 

6,013 4.87 6,173 4.76 0.11 

Violation 6,013 0.72 6,173 0.72 0.00 
*** p<0.01, ** p<0.05, * p<0.1 

 

Louisville: Regression Equation 

We estimate the outcome of interest with a regression model15:  

𝑌𝑌𝑖𝑖𝑖𝑖 =  𝛼𝛼 +  𝛽𝛽1𝑇𝑇𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑍𝑍𝑖𝑖𝑖𝑖 + 𝛽𝛽3𝑀𝑀𝑖𝑖𝑖𝑖 +  𝛽𝛽4𝑆𝑆𝑖𝑖𝑖𝑖 + 𝑢𝑢𝑖𝑖   

where 

𝑌𝑌𝑖𝑖𝑖𝑖  is our outcome measure and is a binary variable taking the value of zero (0) if the inspector 

finds one or more violations on the property and no work in progress upon the first inspection 

                                                             
15 See Note 5. 
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and one (1) if there are no violations or work in progress;  

𝛼𝛼is the constant;  

𝑇𝑇𝑖𝑖𝑖𝑖 is a binary variable indicating the treatment group (1) or the control group (0); 

𝑍𝑍𝑖𝑖𝑖𝑖 is a continuous variable that represents the number of violations present at the first 

inspection;  

𝑀𝑀𝑖𝑖𝑖𝑖 is a vector of dummy variables that captures the month of violation; 

𝑆𝑆𝑖𝑖𝑖𝑖 is a vector of dummy variables that captures the inspector of the property (therefore 

controlling for fixed effects by inspector); and 

𝑢𝑢𝑖𝑖 is an i.i.d. error term with a known form of heteroskedasticity.  

The coefficient on 𝑇𝑇𝑖𝑖𝑖𝑖 is the effect of being in the treatment group and is our primary coefficient 

of interest. 

Chattanooga: Randomization 

Both treatment and control group seem to have statistically similar types of property 

owners and violation types, although the control group seems to have slightly higher proportions 

of violators with one property. If having one property (and therefore less to do) increases the 

likelihood of compliance with a postcard, this slight imbalance should push a treatment effect 

estimate downwards. Below we include this variable as a control.  
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Table 10: Chattanooga Randomization Balance Check. 

VARIABLES Control N Control Mean Treatment 
N 

Treatment 
Mean 

Difference 

Treatment 2,902 0.49 3,016 0.51 -0.02 

Days Since 
Violation 

2,902 234.24 3,016 233.22 1.02 

Violation Type 2,902 3.45 3,016 3.43 0.02 

One Property 2,902 0.63 3,016 0.61 0.02* 
*** p<0.01; ** p<0.05; * p<0.1. 

 
 

Chattanooga: Regression Equation 

We estimate the outcome of interest with a regression model16:  

𝑌𝑌𝑖𝑖𝑖𝑖 =  𝛼𝛼 +  𝛽𝛽1𝑇𝑇𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑋𝑋𝑖𝑖𝑖𝑖 +  𝛽𝛽3𝑉𝑉𝑖𝑖𝑖𝑖 +  𝑢𝑢𝑖𝑖  

where 

 𝑌𝑌𝑖𝑖𝑖𝑖  is our outcome measure and is a binary variable taking the value of one (1) if the inspector 

finds one or more violations on the property and no work in progress upon the first inspection 

and zero (0) if there are no violations or work in progress;  

𝛼𝛼 is the constant;  

𝑇𝑇𝑖𝑖𝑖𝑖 is a binary variable indicating the treatment group (1) or the control group (0); 

𝑋𝑋𝑖𝑖𝑖𝑖 is a vector of control variables, which includes:  

● the number of days elapsed between the property’s last failed inspection and the launch 

of the trial; 

● type(s) of prior violation(s) associated with the property in 2015 (dummies); 

● inspector of the property during our study period (dummies and missing data indicator); 

                                                             
16 See Note 5. 
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● source of case opening during our study period (dummies and missing data indicator); 

● Whether the owner lives at the property (stratification variable where dummy equal to 1 

if the violation location is the same as the property owner’s mailing address); 

● Whether the owner had one or multiple properties with violations from January 2015 to 

February 2016 (stratification variable); 

● district number (dummies);  

𝑉𝑉𝑖𝑖𝑖𝑖 is a vector of dummy variables that captures the type of violation; and 

𝑢𝑢𝑖𝑖 is an i.i.d. error term with a known form of heteroskedasticity.  

The coefficient on 𝑇𝑇𝑖𝑖𝑖𝑖 is the effect of being in the treatment group and is our primary coefficient 

of interest. 

Standard errors are clustered at the owner level. The missing data indicators described in 

𝑋𝑋𝑖𝑖𝑖𝑖 associated with inspector and source of case will take the value of 1 if the fields are missing. 

When these fields are missing, it is always due to the fact that the property did not have a case 

opened against it during our study period. 
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