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Abstract

Regulatory frictions are seen as a constraint on housing supply, yet the role of bureau-
cratic capacity in enforcing these rules remains largely unstudied. This paper examines
how bureaucratic performance in the permitting process affects the timely provision
of housing. Using novel administrative data from Los Angeles, I find that a one stan-
dard deviation faster bureaucrat issues permits in 46 fewer days on average. Faster
bureaucrats are more likely to work voluntary overtime and to be hired in years with
a more competitive public sector pay. Higher-performing bureaucrats can manage a
workload increase during busy periods without taking longer to review permits. I use
an instrumental variables design to estimate how being assigned to a faster bureaucrat
affects project quality, finding no measurable effect on the likelihood of a future code
violation. Back-of-the-envelope estimates imply that increasing bureaucratic capacity
through alternative personnel policies is cost-effective.
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1 Introduction

Housing affordability has become one of the key policy challenges facing the United States,
as one in three households spent more than 30% of their income on housing in 2024 (CRS,
2026). Policymakers and researchers argue the lack of housing availability may be due to
an increasingly restrictive regulatory environment that leads to costly permitting delays and
lower productivity in the construction sector (Baum-Snow and Duranton, 2025; Molloy and
Garcia, 2024; Soltas and Gruber, 2026). For example, in this paper’s setting of Los Angeles,
the average permit issuance time for new residential housing reached 400 days in 2019, which
is more than double what it was in the early 2000s. This trend holds across various residential
occupancy types and cities throughout the US (D’Amico et al., 2026).

Understanding what leads to permitting delays is important for addressing the lack of
housing affordability, and this paper focuses on a relatively understudied factor: the role of
bureaucratic capacity. Past work argues that costly delays might be due to two aspects of the
regulatory environment: strict land-use regulations that reduce housing supply (D’Amico et
al., 2024; Gyourko and Molloy, 2015), or public protest or “not-in-my-backyard” (NIMBY-
ism) pushback arising from the decentralized nature of these regulations (Mast, 2024; Brooks
and Liscow, 2023; Ortalo-Magné and Prat, 2014). Housing regulations are notoriously com-
plex, often requiring local bureaucrats to oversee approvals from as many as twelve separate
government agencies per project in a place like Los Angeles. Even as a growing literature
has documented the importance of bureaucratic state capacity for delivering public goods
and services at low cost (Liscow et al., 2024; Best et al., 2023), we know little about how
bureaucrats tasked with regulatory authority contribute to the state’s ability to effectively
govern.

This paper evaluates whether and how bureaucratic state capacity impacts the ef-
fective enforcement of housing regulations. I study this at the municipal level, because
local government agencies have regulatory discretion over housing development in their ju-
risdictions. Municipal building departments are typically tasked with ensuring that zoning,
building safety, and performance standards are met during the permitting and construction
phases of a project. I focus on the local bureaucrats responsible for verifying that each
project complies with various housing regulations prior to permit issuance, who are known
as plan checkers. Plan checkers are engineers who review building plans, issue corrections,
and assign additional approval steps from other city agencies. I assemble novel administra-
tive permit-level data from the Los Angeles Department of Building & Safety (LADBS) that
allow me to observe the assigned plan checker and timestamped status updates for every

new residential project over the past 25 years.



Using this unique dataset, | provide new evidence on how bureaucratic performance
a ects a local government's regulation of housing. This paper answers three questions: (1)
how much of the permitting timeline variation is due to the performance of the plan checker?
(2) what do faster plan checkers do di erently? (3) how does bureaucrat performance a ect
future project outcomes and quality? By linking permit data with payroll information of plan
checkers, | also provide suggestive evidence of what predicts plan checkers' performance and
illustrative estimates of the cost savings from shortening permitting timelines via alternative
personnel policies.

In the rst part of the paper, | use a two-way xed-e ects model to decompose the
variation in permit issuance times into components attributable to the plan checker and
the project applicant (i.e., the architect/engineer who submits the permit application). The
permit-level data allow me to leverage a \switchers" design from project applicants assigned
to di erent plan checkers. After adjusting the xed e ect estimates for sampling variability,
| nd that plan checkers explain 4% of the residual variation in permit issuance time, which
implies a one standard deviation faster plan checker issues permits in 15.4% less time (46
days) for new residential projects on average. The average permit issuance time is 296 days
in my sample. | do not nd evidence of endogenous sorting between applicants to plan
checkers, with no performance gains from applicants being matched either to a plan checker
they have previously worked with or to a plan checker who has more experience with the
given project type.

Next, | ask what predicts being a faster plan checker. | use the plan checker xed
e ects from the previous model as a measure of performance and correlate them with various
individual attributes and project characteristics. | nd that faster plan checkers were more
likely to be hired in years with a more competitive public sector pay relative to the private
sector. Faster plan checkers are also more likely to choose to work overtime. In this setting,
overtime is voluntary, and overtime work is distributed fairly and evenly among plan check-
ers who request to work overtime. In other public sector settings, overtime work re ects
bureaucrats' preferences and has been found to a ect performance (Chal n and Gorcalves,
2026; Kohlhepp and McDonough, 2026). To provide additional evidence of what a faster
plan checker does di erently, | implement a di erences-in-di erences design that leverages a
workload shock due to anticipatory permit lings from building code changes. In the weeks
after the workload shock, faster plan checkers increase their overtime hours by an additional
two hours per pay period relative to slower plan checkers, suggesting that the faster plan
checkers use overtime to adapt to the backlog during busy periods so that permit issuance
times do not increase.

After documenting how plan checker performance a ects permitting speed, | estimate



the causal impacts of being assigned a faster plan checker on project outcomes to examine
whether there are adverse quality impacts of plan checker speed. | proxy for project quality
using future code enforcement cases and code violations. | use an instrumental variables
design that exploits week-to-week variation in plan checker availability. | instrument for
assigned plan checker performance using the availability of faster plan checkers in the same
week and o ce that a permit was submitted in. This variation comes from sta leaves,
rotations, and hiring that are unrelated to any individual project's characteristics. | provide
evidence to support the validity of this instrumental variables design. | nd no evidence
of negative quality impacts from being assigned a faster plan checker on building safety,
as measured through future code violations. While | nd that faster plan checkers cause
a project to have more corrections during the construction phase, this does not seem to
a ect the likelihood that a project is completed within 3 years. Taken together, these results
suggest that there are not measurable negative quality impacts from being assigned a faster
plan checker.

In the last section, | provide illustrative estimates of the value of adding bureaucratic
capacity in the permitting process through three counterfactual scenarios. First, | use the
estimates of plan checker performance to calculate the days saved from replacing the 25%
lowest-performing plan checkers. Second, | simulate a queueing model to estimate the avoided
delay time from increasing sta ng by 5%. Finally, 1 ask what the cost savings would be
from increasing plan checker pay by 10%, using the prior estimates of how plan checker
performance correlates with the pay gap from their outside option. For each alternative
personnel policy, | then convert the days saved into a monetary value and compute a return
for each dollar spent (or ROI) on additional payroll costs. Replacing the 25% lowest-
performing plan checkers with the median plan checker saves approximately 630,000 days
and $271 million in private delay costs for builders, which translates to a ROl of $4.11.
Simulations suggest that increasing sta ng by 5% would save builders 235,598 total days,
with a ROI of $2.92. | calculate a 10% increase in plan checker pay would save builders
nearly $146 million, with a ROI of $4.48. My results suggest that increasing bureaucratic
capacity can be a complement to any policy reform that aims to streamline the permitting
process.

This paper contributes to three separate, but related literatures. First, there is an
increasing body of research studying how land-use regulations a ect housing supply, as re-
cently reviewed in Baum-Snow and Duranton (2025). Much of this literature argues that a
burdensome regulatory environment, due to policies such as building height restrictions, min-

1| convert the avoided delay time into a monetary value using reported project values and an accounting
framework that aggregates nancing costs, carrying costs, and foregone rents.



imum lot sizes, and zoning codes, reduces housing supply and raises housing costs (Glaeser
and Gyourko, 2003; Glaeser et al., 2005; Glaeser and Gyourko, 2018; Gyourko and Krimmel,
2021; Gyourko et al., 2021; Gyourko and McCulloch, 2023; Bartik et al., 2025; Song, 2025).
However, little attention has been devoted to understanding how bureaucratic state capacity,

or governments' ability to enforce these regulations, might in uence housing supply. This
paper is the rst to provide evidence of how the actions of individuals in local regulatory
agencies a ects the timely provision of housing.

Secondly, this paper contributes to the literature studying how bureaucrats a ect
public service provision and the overall e ectiveness of the state. Much of this literature
has focused on understanding the key inputs to bureaucratic performance, such as personnel
selection, nancial and career incentives, and task management (Best et al., 2023; James,
2024; Munoz and Prem, 2024; Mufoz and Otero, 2025; Metcalfe et al., 2023; Dahis et al.,
2025; Dal B et al., 2013; Aneja and Xu, 2024; Bertrand et al., 2020). Even though evidence
has shown that the quality of personnel in government infrastructure projects can increase
costs (Liscow et al., 2024), there is limited research on how the performance of bureaucrats
a ects regulatory enforcement. | provide a new way to measure bureaucrat performance
in a setting with high regulatory authority. | also provide suggestive evidence of voluntary
overtime pay as a potential mechanism for encouraging higher performance in a public sector
setting that features rigid pay scales and promotion patterns.

Finally, this paper contributes to a growing literature studying the costs and potential
causes of regulatory delay in housing projects. Research has estimated the implicit costs of
regulatory delay and its impacts on housing production (Wrenn and Irwin, 2015; Gabriel
and Kung, 2024; Soltas and Gruber, 2026; D'Amico et al., 2026), nding that wait times are
a main component of aggregate regulatory costs that increase the length and uncertainty of
housing development. Recent work has also focused on evaluating the impacts of one part
of the permitting process (discretionary or design review by local planning departments)
that some projects are subject to, nding that discretionary review increases the develop-
ment timeline (Manville et al., 2023) but has modest impacts on aggregate housing supply
(Kestelman, 2025; Gold, 2025). This paper adds to this literature by evaluating the potential
role of bureaucratic capacity in permitting delays and its implications for policy e orts to
streamline permitting.

2 Institutional Background

In Los Angeles, every construction project begins with an application for a building permit
in the Department of Building & Safety (LADBS). Typically, the permit application is led



by the person who is responsible for designing the project and developing the building plans,
either a licensed engineer or architect (hereafter, the project applicant). Once an application
is led, it will be assigned to intake sta who check for completeness. Ifitis deemed complete,
the application is considered submitted and then gets assigned to a plan checker who will
review the application to ensure the project complies with various regulations (building codes,
zoning codes, and other performance standards), issue initial corrections for the applicant
to address if needed, and identify which additional approvals (clearances) that the project
needs to obtain from other city or county agencies (hereafter, approval agencies). The plan
checker veri es that all clearances and corrections were addressed before issuing the permit.
Once the permit is issued, the project can begin construction. Throughout construction, the
project will be inspected by sta from a separate LADBS division.

Figure 1 shows the process during the plan check phase (the time between project
submittal and permit issuance) in Los Angeles, while Figure 2 shows the entire permit and
construction process. | refer to the time between project submittal and assignment to a plan
checker as queue time, the time between assignment to a plan checker and initial corrections
being issued as initial review time, the time between initial corrections being issued and plan
check approval as clearances and corrections time. Depending on the project, an application
could end up going through several rounds of back-and-forth with the plan checker during
the clearances and corrections time (for example, if corrections are not adequately addressed
or changes were required by other agencies). A plan checker will have many concurrent
project applications that they are responsible for during the initial review period and the
clearances and corrections period.

An example of what the permitting process entails is shown in Figure Al, where the
rst table lists the status updates for the permit and the second table lists the clearances
that the project had to obtain before the permit could be issued. This project is for a
new single-family dwelling with a basement and parking garage. The project was submitted
February 2016, but the permit was not issued until August 2019, more than three years later.
The second table shows that this project had to obtain a large number of clearances from
the Bureau of Engineering, Bureau of Sanitation, Bureau of Street Services, City Planning,
LADBS, and Fire Department before the building permit could be issued. Each row also
lists the date on which the responsible city employee veri ed each action. The timestamped
updates indicate that the applicant also made many trips to address corrections after the
initial review time.

Applications are assigned to plan checkers based on the order in which they were
received. According to LADBS sta, queue-based project assignment and o ce rotations of
plan checkers are used to prevent developers from forming relationships with certain plan



checkers. Managers in each o ce assign applications weekly, and they will consider the
project's attributes in who gets assigned which projects. Re-assignments are rare.

Plan checkers are a key bureaucrat in this process, as they assign corrections to
building plans and verify clearances that each project must obtain from other city agencies.
While plan checkers are not responsible for how project applicants obtain clearances, plan
checkers could potentially suggest ways to modify building plans in order to comply with
various codes. LADBS sta indicate that plan checkers do not have discretion over what
clearances are assigned, as plan checkers use a \Clearance Handbook" in determining which
clearances apply for a given project based o of the project attributes (i.e. location, zoning,
project size, etc). However, if there is a conict in the various codes or a gray area, plan
checkers are supposed to apply the rules according to the \spirit and intent" of the code.

Plan checkers are civil engineers by training, and their formal job title is \Structural
Engineering Associate." Typically, the entry-level position is lled by recent college gradu-
ates who hold a Bachelor's degree in civil engineering. Over time, junior plan checkers can
be promoted as they gain experience and seniority. Plan checkers' salaries are determined
by city-wide pay scales negotiated by unions. Promotions are based on rules set by the city's
civil service commission. A common career pathway is to begin as a plan checker in the
\Structural Engineering Associate" job class (which has up to four pay grades) before being
promoted to managerial roles that do not perform plan check review, as described in the
city-wide career ladder shown in Figure 3.

Every week, plan checkers can request to work overtime, which pays 1.5 times their
regular hourly pay. Not all overtime requests are granted depending on the backlog of permit
applications, but managers are instructed to assign projects as fairly as possiblblanagers
cannot work overtime.

3 Data

| assemble several novel administrative datasets to establish descriptive facts and for use in
the main empirical analyses. Appendix A provides additional detail on data construction.

2Manager positions are those with the title \Structural Engineer" or \Building Civil Engineer." Plan
checkers with a Structural Engineering Associate Il title are considered experienced enough to be able to
handle any kind of project. Structural Engineering Associate 1V is meant for plan checkers with specialized
expertise, so fewer plan checkers have this job title.

3If there are not enough permit applications to completely ful Il everyone's overtime requests, then ap-
plications will be assigned so that everyone has a similar fraction of overtime work. This is based o both
the memorandum of understanding negotiated between the City of Los Angeles and the Service Employ-
ees International Union, Local 721 (which represents the professional engineering and scienti ¢ unit) and
conversations with LADBS sta .



LA building permit data: LADBS tracks each status update of a building permit
application, from when it was led to its issuance. Importantly, each status update also
includes the date of the update and the name of the individual plan checker who signed o
on it. Many building permits also identify the engineer, architect, and/or contractor of the
project; | designate as the project applicant the rst non-missing individual in the trio of
possible project contacts. | web scrape these permits to compile who was the assigned plan
checker, project applicant information, additional permit characteristics, and the dates of
each clearance and status update (i.e. the information shown in Figure A1 and additional
inspection information not shown). This allows me to calculate the length of time each step
takes and construct the workload of each plan checker. | also have additional information
of each project's construction phase (after permit issuance) that details inspection trips
and dates. To convert the clearance text into structured data, | reference the \Clearance
Handbook" to identify the agency responsible for each clearance. The LADBS permit data
reliably cover the years 1997-2025.

LA code enforcement data: A separate division within LADBS is responsible for code
enforcement cases and investigating code violations, which | web scrape and link to the pre-
vious data at the parcel-address level. Of the code enforcement cases that lead to a code
violation, | web scrape the code violation descriptions to classify each code violation as being
safety-related or not. | classify a code violation as safety-related if the description mentions
words related to re safety (\Missing smoke detectors"), electrical safety (\The building or
premises is substandard due to hazardous electrical wiring"), structural hazard (\The oors
and oor coverings are unsafe due to inadequate maintenance"), blocked entryways (\No
means of egress"), general habitability (\The premises are substandard due to an accumu-
lation of weeds, vegetation, junk"), as well as general un-permitted work for residential use
(\Electrical work has been done without the required permits, inspections").

Salary & personnel data: Pay-period salary data are accessed via public records
requests to the Controller's O ce at the City of Los Angeles. The biweekly data cover sta
who were employed between 2005-2024 and report the person’'s name, job title, base pay,
overtime pay, regular hours, overtime hours, hire date, separation date, and other bene ts
pay. | use job titles to identify promotions and separations and to classify plan checkers as
senior or not. For a subset of plan checkers in the LADBS permit data, | am able to nd the
public LinkedIn pro les of these individuals and obtain information on educational history,
highest degree attained, and/or past experience. | am able to nd approximately 45% of
plan checkers in my sample, but only 37% have non-missing education information. | merge
these data to the LADBS permit data using the names of the plan checkers.

Licensing data: | obtain public data on when licenses for projects applicants were



issued from the California Department of Consumer A airs, which regulates the issuance of
professional licenses for engineers, architects, and contractors. | use the license number and
type to match project applicants in the LADBS building permit data. Using the license as

an identi er, | also construct a variable that tracks how many past projects a given project
applicant has submitted.

Geographical covariates: 90% of the LADBS buildings permits have geographical
coordinates that | use to spatially intersect them with various city-wide datasets that contain
information on land-use density, hillside zones, historical preservation overlay zones, and
special plan areas to create indicator variables for whether a project is in one of these areas
with greater regulatory stringency. | combine the spatially intersected land-use density
information with a LADBS-provided variable to classify projects into density categories. |
also use the coordinates to spatially intersect permits with a Digital Elevation Model to
obtain elevation and slope. For a subset of permits, | am able to merge in ATTOM property
tax deeds to identify the last parcel transaction of the empty/undeveloped lot.

California building permit data: Permit data from over 200 building permit-issuing
departments across California are purchased from a data vendor, Shovels. The data include
the permit ling date, issuance date, completion date, address, and a description of the
project. The data are used to provide descriptive facts about permitting trends state-wide.

3.1 Analysis sample

The main analysis sample comprises new residential permits that have an assigned plan
checker, project applicant, and non-missing permit submittal and issuance dates. | exclude
permits submitted by owner-builder applicants that do not have an architect, engineer, or
contractor listed. | also exclude supplemental permits, as these are not the main permit for
a project and their permitting timelines will be compressed. Summary statistics comparing
the main analysis sample and all new residential permits are shown in Table 1. Overall,
the permits | analyze are fairly similar to the main set, though the permits in my analysis
sample take a bit longer to go through the various permitting steps and are slightly larger
projects.

4  Descriptive Facts

Using the building permits data, | generate several stylized facts about the permitting process
in both Los Angeles and the United States. In Los Angeles, the average permit issuance
time has increased for new residential projects (Figure 4). The average permit time has more



than doubled from the early 2000s, such that the average issuance time is approximately 400
days for a permit submitted in 2019. This trend is observed nationally and not limited to
Los Angeles. In the US, the average permit issuance time for new residential projects was 54
days in 2000, which has doubled to 120 days in 2019. In LA, the rise in permitting time is
not driven by compositional changes in the types of projects that are being built, as Figure
A4 shows the average clearances and permit issuance time by four separate project types:
single-family dwellings, duplexes, accessory dwelling units (ADUs), and condos/apartments.
The permitting process also involves more approval agencies and clearances than it once did,
as shown in Figure A2. In 2019, new residential projects had to obtain 12 di erent clearances
from 5 di erent agencies for permits issued in the mid-2010s, compared to 9 clearances from
3 agencies prior to 2010.

These stylized facts highlight the signi cant variation across similar projects started at
di erent times. To formally explore how much of the temporal variation is due to observable
characteristics of the projects, | perform an Oaxaca-Blinder decomposition of the average
di erence in permit issuance time for new residential projects submitted during two time pe-
riods in my sample that correspond to two di erent policy regimes: pre-2011 and post-2011.
Beginning in 2011, there were new municipal policies that increased the average number of
clearances required per project. | decompose the mean di erence in permit issuance times
between the 2 permit groups as a component explained by di erences in observable permit
characteristics (\explained" e ect) and a remaining component that is \unexplained" due
to di erential time impacts for the same observable permit characteristics. Table 2 displays
the results for three di erent speci cations that include more permit characteristics as one
moves to the right of the table. In comparing columns 2 and 3, additionally controlling for
the number of clearances assigned to a permit explains 49% of the average di erence in log
issuance times, but 51% of the gap remains unexplained. It is this unexplained component
that the remainder of the paper focuses on.

5 The E ects of Plan Checkers on Permit OQutcomes

This section explores how the performance of local bureaucrats a ects the permitting process.
| rst quantify what share of permit timeline variation is due to the plan checker, adapting
methods from the literature pioneered by Abowd et al. (1999). Then, | use those estimates
of the plan checker e ect to explore what makes for a faster plan checker in this setting.

| also examine how faster plan checkers respond to an external shock to workload in a
di erences-in-di erences design.

10



5.1 How much does plan checker performance matter for permit-
ting outcomes?

The main job function of the plan checker can be thought of as allocating their time to
verify each project satis es compliance standards. Thus, one key metric for evaluating the
performance and e ectiveness of a plan checker in this context is their impact on permit
issuance time, which would be a function of the minimum necessary time a plan checker
spent on the project to verify compliance with regulations. In this section, | leverage the
assignment of plan checkers to di erent projects to decompose permit issuance time into
components attributable to the plan checker and the applicartt.

| model the permit timeline outcome (i.e. log issuance time) for a given development
project i as a linear and additively separable function of project characteristics (X a
component due to the assigned plan checker j () ), @a component due to the applicant k
( «), time e ects ( ), a vector of administrative attributes (), and an error term:

Vi =Xi + ey t okt ottt it (1)

in which X; includes categorical variables for project height, project valuation, allowed den-
sity, clearances, and geographical xed e ects (planning zone, neighborhood, and council
district), . are year-month-o ce xed e ects, and are xed e ects for plan check type

and project use type. Equation 1 captures how permit issuance time may di er across two
similar projects submitted by the same project applicant depending on the plan checker
assigned to them, conditional on project attributes, seasonality, and macroeconomic shocks.
| interpret i) as the portable component of a plan checker's ability, which | will refer to
as plan checker e ectiveness or plan checker performance. Identi cation of the plan checker
and applicant xed e ects relies on an exogenous mobility assumption: the sequence of
plan checkers an applicant is assigned to is unrelated to permit-level shocks, conditional on
project characteristics, the applicant, the o ce, and time period. Several features of this
setting make this assumption plausible. Plan checkers do not determine which projects they
receive, and project applicants do not determine which plan checkers they are assigned to.
Projects are assigned on a rst-come- rst-serve basis by managers. Rotation of plan checkers
across o ces and regular sta ng changes from new hires and separations generate variation
in the pool of plan checkers an applicant could be assigned to that is unrelated to project-level

4The choice of who to interface with the LADBS plan checkers among the applicant team (engineer,
contractor, or architect) depends on the project and what stage it is in when these professionals are brought
on board, based on conversations with industry members. In the data, | assign the project applicant to be
the rst non-missing individual, in this order: engineer, architect, and contractor.

11



shocks. Note that the assumption of exogenous mobility does not require random assign-
ment, as it allows for arbitrary correlation between applicants and plan checkers (i.e. better
applicants assigned to the better plan checkers). Managers assigning projects based on any
dimension of project di culty captured by the observables or project applicant's portable
component also do not violate the identifying assumptions.| provide evidence to validate

the model's assumptions in the next section.

5.1.1 Diagnostic checks

One typical concern with the model speci ed in Equation 1 is endogenous sorting between
the plan checkers and applicants (i.e. sorting of better applicants to plan checkers whose
performances are improving over time, for example). However, given the rotation of project
assignment in my setting, | am able to leverage \switchers" (applicants who get assigned
to di erent plan checkers on consecutive projects) as a way to test for endogenous mobility.
One way to check for endogenous sorting is to plot how the outcome (average issuance time)
changes as the same applicant is assigned to plan checkers of di erent levels of e ectiveness
(based o of estimates of ji; that are split up into quartiles). This is shown in Figure
A5, which plots the average residualized issuance time for an applicant who was assigned
a plan checker in the bottom or top quartile and then assigned to a di erent plan checker
in the opposite quartile for their next project. The gure shows that being assigned a plan
checker in the top quatrtile (i.e. the fastest plan checkers) after previously being assigned to
one in the bottom quartile (i.e. the slowest plan checkers) decreases permit issuance time
by more than 20%, as plotted in the solid black line. The symmetric e ect between the two
trajectories (of going from a lower to higher e ectiveness plan checker and vice versa, as
seen when comparing the solid blue line with the solid black line) and the lack of pre-trends
suggests that there is no systematic sorting between applicants and plan checkers that would
bias estimates of ;.

Additionally, 1 can use a similar set of switching applicants to see if relationship-
based matching or expertise-based matching is important. To check for relationship-based
matching, | rst calculate how many and what share of an applicants' past projects were
assigned to the same plan checker as the current project (hereafter, project shares). Then |
classify switchers (applicants who are assigned to a di erent plan checker) as \high-contact"
or \low-contact" based on whether the new plan checker is someone they have worked with
at least 3 times on past projects or whether the currently assigned plan checker's project
share is higher than the project share of the previously assigned plan checker. The results of

5In this setting, | argue that unobserved project-level shocks are realized after project assignment to a
plan checker, since
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this exercise are shown in Figure A6, showing both measures of high contact. While there
seems to be a slight decline in permit issuance time after being switched to a plan checker
with which an applicant has had \high-contact,” this e ect is both small and statistically
insigni cant.

To check for expertise-based matching, | create a measure that re ects how familiar
a given plan checker is with a project type. | rst group projects into 4 types (single-family,
duplexes, ADUs, and condos/apartments), then | calculate for each project what share of
previous projects assigned to this plan checker were of the same type as the current one. |
de ne switchers as being matched to a more experienced plan checker if that plan checker's
share of past projects that were the same type is more than 50% and the previous plan
checker's share was less than 50%. The results are shown in Figure A7. There does not
seem to be any e ect of being assigned a more experienced plan checker, rather, there might
be a small increase in issuance time from being assigned a more experienced plan checker
(though also statistically insigni cant). Taken together, these exercises suggest that there is
weak evidence of relationship-based and experience-based gains to matching.

Besides systematic sorting between plan checkers and applicants, there may remain
other concerns of endogenous sorting between certain types of projects and plan checkers,
since projects are not purely randomly assigned to plan checkers and certain unobserved
project attributes (such as project complexity) might bias my estimates. If there were other
permit-level unobserved shocks that a ected assignment towards certain plan checker types,
then one would expect the ex-ante project covariates to be correlated with the plan checker
xed e ects, ;. In Figure A8, | show that this is not the case, as a joint test of signi cance
yields a p-value of 0.17, indicating that there is no systematic selection in the assignment
process. | also check the sensitivity of the plan checker xed e ects in Equation 1 to di erent
exclusion or inclusion of relevant covariates and controls. The results in Table A1 show that
once | control for time and administrative e ects (; and ) and project characteristics (X;
excluding clearances), the estimated plan checker e ects have a correlation of 0.94 with those
from the baseline model. Further controlling for plan checkers' weekly workload, years of
experience, or their peers does not alter my estimates by muthThis suggests that the
main sorting mechanism between plan checkers and applicants is via the timing of which
plan checkers are working during di erent time periods and via permit types being assigned
to certain plan checkers.

6plan check review is neither a team nor a collaborative e ort, so it is not surprising that the plan checker
e ects are not sensitive to controlling for the set of peers who were also receiving assignments in the same
week as the focal plan checker.
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5.1.2 Variance decomposition

To quantify what share of permit timeline variation is attributable to the plan checker, |
perform a variance decomposition to assess the relative importance of plan checkers and
project applicants. Using equation 1, the variance of log issuance time decomposes into:

Var(yi)=Var( j)+Var( ()+Var(Xi)+Var( ¢)+2Cov( j; «)+2Cov( j;X;)
+2Cov( j; ) +2Cov( «;Xi)+2Cov( «; ¢)+2Cov(Xi; )+Var( i)
(2)

In this setting, there may be few \switchers" between pairs of plan checkers and applicants,
which introduces sampling error in the estimates of V ar{) and V ar( ) (known as \limited
mobility bias"). To mitigate concerns about such \limited mobility bias," | exclude single
plan checker-applicant pairs, and | restrict my sample to the largest set of permit applications
that are connected by applicants assigned to di erent plan checkers, known as the largest
connected set. | also follow the literature by applying empirical Bayes shrinkage methods
and the leave-out estimator proposed by Kline et al. (2020) to correct for \limited mobility
bias" and sampling variability.”

Results from the variance decomposition on the largest connected set are shown in
Table 3. The rst group of columns reports the nawve plug-in estimates, the second group
reports the \shrinkage" estimates, and the last group reports estimates using the leave-out
estimator from Kline et al. (2020) (KSS). Given that limited mobility bias is a concern in this
setting, | prefer the variance estimates corrected via the leave-out estimator from KSS. The
results show that plan checkers explain 4% of the residual variation in permit timelines for
new residential projects. Using the estimates in the last column, a one standard deviation
faster plan checker issues permits in 15.4% less time on average. The average permit issuance
time is 296 days in my sample, so a one standard deviation faster plan checker issued permits
in 46 fewer days on average. Adjusting for sampling variability is important, as the plug-
in estimates in the rst column overstate the e ects of plan checkers and applicants. The
distribution of plan checker xed e ects is plotted in Figure 5. At standard signi cance
levels, | can reject the null hypothesis that the plan checker xed e ects are jointly zero (p-
value = 0.00 as reported in Figure 5). Given that this is a regulatory setting where one might
expect limited discretion from plan checkers who are tasked with consistent enforcement of
existing codes, these results imply that di erences in plan checker performance do explain a

’I observe plan checkers working with an average of 58 applicants, and applicants with an average of 10.5
plan checkers. There are 23,114 pairs in my analysis sample, and there are an average of 2.6 permits per
plan checker-applicant pair, so there are concerns about consistency of estimates.
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non-trivial share of the variation in permitting timelines®

6 Understanding Determinants of Plan Checker Speed

This section examines what might predict being a faster plan checker and what actions
di erentiate a faster plan checker. First, | provide evidence on two channels, selection and
on-the-job performance, that might explain why some plan checkers are faster than others.
Second, | use a workload shock to explore mechanisms behind the faster performance of
certain plan checkers that illustrates what faster plan checkers do di erently on the job.

6.1 What predicts plan checker speed?

A faster plan checker might be faster due to two broad reasons: selection into the job,
or performance on the job. To provide evidence of either channel, | regress the estimates
of plan checker xed e ects on observable characteristics that re ect either selection or
performance. For the characteristics that re ect selection, | include plan checkers' years of
prior work experience, their education, and public sector pay gap in their hire year. For the
characteristics that re ect performance on the job, | include variables related to the plan
check process and variables related to promotion, overtime work, and pay. The results are
shown in Figure 6. The coe cients represent the correlation between a 1 standard deviation
increase in the project attribute and the slowness (as measured by time taken) of the plan
checker on permit timelines, so the coe cients to the right of zero indicate these attributes
are correlated with a plan checker being slower during the plan check phase on average.
From Figure 6, the results suggest that faster plan checkers tend to take less time
during their initial review and in between subsequent corrections rounds, on average. In the
permit status updates, one can also see how many times an applicant returned to address
corrections and the number of rounds of correctiorfs. Slower plan checkers tend to have
more back-and-forth in the plan check process, as indicated by the positive coe cient for
this variable. This could be due to either applicants' or plan checkers' actions (or both) if
slower applicants make more errors and/or slower plan checkers are less thorough and miss

8There is a growing literature documenting how dispersion in workers' performance a ects output in
other settings, even if the skills and domain expertise are quite di erent from what | study. In public sector
settings, Best et al. (2023) nd that Russian procurement o cers explain 11% of the variation in quality-
adjusted prices, Fenizia (2022) nds that Italian social security managers explain 9% of the variation in
worker productivity, and James (2024) estimates that managers of caseworkers for Texas public bene ts
programs explain 8% of the variation in the monthly caseworker productivity.

9The respective status updates are \Applicant returned to address corrections" and \Corrections issued."
| combine these to construct the number of additional corrections beyond the rst initial corrections that
are issued.
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errors initially, resulting in more corrections rounds subsequentfy. Slower plan checkers
are also ones whose projects are more likely to be subject to quality review, where a more
experienced plan checker reviews their corrections during the initial review periéd.This
likely explains the positive coe cient on the initial review time.

The bottom panel of Figure 6 plots the correlation between the plan checker xed
e ect and plan checker characteristics. These estimates indicate that plan checkers are
not compensated di erently according to their performance nor education, as their residual
salary (annual pay residualized by job title and year) and educational attainment are not
correlated with being a faster or slower plan checkéf. Instead, more e ective plan checkers
are ones who are more likely to work more overtime. Overtime is desirable because it allows
non-managers to earn pay that is comparable to what managers earn. Appendix D discusses
the role of overtime in more detail and Table A4 examines what correlates with overtime
hours, suggesting that higher base pay positively predicts overtime hours and promotion
incentives may also factor into overtime hours worked. Taken together, these results are
consistent with anecdotal evidence that there are two tracks for plan checkers to earn higher
pay as they progress: either work more overtime or be promoted to a manager role (where
they are not allowed to work overtime). The last coe cient in Figure 6 also highlights that
being a lower-performing plan checker is correlated with being hired in years where the wage
gap between the private sector and LADBS is largéf. This positive correlation is in line
with work that has found better pay attracts higher quality public sector employees (Dal B
et al.,, 2013; Krueger, 1988). Thus, these results could be consistent with both positive
selection of more e ective plan checkers and/or overtime as a motivating incentive to be
more e ective, especially in the public sector where the main way to increase one's salary is
typically through promotion.

10 Alternatively, this could also be explained by slower applicants who tend to ignore corrections, as LADBS
sta have suggested anecdotally there may be some applicants who try to avoid or contest certain regulatory
requirements. For a longer discussion of what project applicants contribute to the plan check process, see
Appendix E.

11| ADBS sta indicate that these quality review checks are meant to make sure a plan checker is able to
comprehensively catch all corrections during the initial review period before assigning them more complicated
projects.

12For more details on this salary residual measure, see Appendix C.

13To compute the wage gap between LADBS plan checkers and their outside option (which | assume to
be the private sector), | use the wage and income estimates in the 2005-2024 American Community Survey
recorded for private-sector civil engineers working full-time in the Los Angeles metropolitan area. | match
each plan checker to their outside option based on the year they started working at LADBS.
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6.2 What do faster plan checkers do di erently?

To further explore what behaviors are undertaken by faster plan checkers, | leverage an
exogenous shock to workload to estimate how plan checkers respond. The shock | use is the
triennial building code update process in California. Every three years, there is a spike in
permit lings right before the e ective date of the new building code, because the submittal
date of the permit determines what code vintage a building must comply with. This rush is
shown in Figure 7, which plots a histogram of total permits led in Los Angeles in the weeks
around a code change, separately for years with and without a code change.

| use this external demand shock to estimate how an increase in workload a ects
plan checker actions and plan check outcomes using a di erences-in-di erences design. A
nasve comparison of permits submitted immediately prior to a code change against those
submitted slightly earlier could be biased by unobserved, intra-year seasonal cyclicality in
permit submissions. To account for this seasonality, | use the identical calendar weeks from
the prior year|a period with no code changelas the control group. | restrict the sample
to an eight-week window prior to a code change date (and the corresponding eight-week
placebo window in the prior year). | estimate the following model:

Y: = 1(Rush; CodeYear;)+ ,Rush, + sCodeYeap +X° + +" (3)

in which Y; is the outcome of interest (i.e. log issuance time, log initial review time, log
clearances/corrections time, additional correction rounds) for permit application i. The
variable Rush; is a dummy variable equal to 1 if the permit is submitted in the \rush
period" spanning weeks -4 to -1 prior to the code change date, and O if it is submitted
in the \non-rush” period spanning relative weeks -8 to -5. The variable CodeYgaiis an
indicator equal to 1 if the permit is submitted in the year of an actual code change, and
0 if it is submitted in the placebo year (one year prior). The coe cient of interest is i,
which captures the true anticipatory \rush" e ect. It measures the di erential change in
outcomes during the four weeks immediately preceding a building code change, relative to
the baseline period, net of standard seasonal variation observed during the same calendar
weeks in hon-code-change years. The vector bepresents project-level covariates. To absorb
time-invariant unobservables, | include a vector of covariates and high-dimensional xed
e ects, denoted by . These include code change cohort-o ce xed e ects to control for

0 ce-speci ¢ macroeconomic trends, as well as the same project covariates, administrative
xed e ects, and plan checker and applicant xed e ects from Equation 1. Standard errors
are clustered at the plan checker and week level. The identifying assumption of this model
is that, in the absence of a building code change, the di erence in outcomes for permits
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submitted in the four weeks just prior to the code change date and the preceding four weeks
would have been similar to the di erence observed across the exact same calendar weeks in
the prior year. A balance table comparing the permits led in the four time groups is shown

in Table 4, which con rms that permits are comparable across the pre-period.

Table 5 shows that permits led in the month before a code change take 14% longer
on average to be issued compared to non-rushed permits in that same year, relative to the
permits led in the non-code change years. This is partly due to an increase in pure wait time
as the permit sits in the queue, waiting to be assigned to a plan checker. Moreover, there
is also an average 14.4% increase in the time spent in the clearances and corrections phase
and an additional 0.3 corrections rounds for permits submitted in the rush period in a code
change year, compared to the control group. Next, | re-estimate Equation 3 separately for
plan checkers above and below the median e ectiveness level (using the previously estimated
My )- Table 6 shows the results. The last row of the table indicates that the below-median
plan checkers are slowest at issuing permits, since permits assigned to them in code change
years are issued 22% slower relative to permits assigned to this group of slower plan checkers
in non-code change years. \Rush" permits assigned to the below-median plan checkers see a
statistically signi cant increase in the amount of time spent on the clearances and corrections
phase (24%) and a higher number of corrections rounds (0.37) relative to the \rush" permits
in pseudo-code change years. In contrast, there is no similar treatment e ect for \rush"
permits assigned to above-median plan checkers, which suggests that these plan checkers are
better able to manage their higher workload without greater delays beyond the initial longer
gueue time.

Why are faster plan checkers better able to manage a higher workload? | use the
payroll data to estimate an event study speci cation of the previous model that compares
above-median plan checkers with below-median checkers in the 5 pay periods around the
code change date. | estimate the following equation:

X
th = Wfl[wzegl] G J?+ W+ |{%(}) Gj+lljt (4)

w=4

pay pd. w above med. code yr.

in which , indicates event-time dummy variables for relative pay period w, Gs an indicator
variable equal to 1 for a plan checker j whose;”is above the median {}, and . are code
year cycle indicator variables. The event study coe cients are plotted in Figure A9, which
suggests that overtime is the main channel through which plan checkers are able to adapt to
uctuating workloads. The number of overtime hours worked by above-median plan checkers
during the pay periods immediately after a new code change increases by almost 2 hours
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on average compared to below-median plan checkers. These results imply that faster plan
checkers are able to work through a backlog during busy periods by voluntarily increasing
their overtime hours!*

7 The Quality Impacts of Plan Checker Performance

In this section, | evaluate whether there are any quality impacts of being assigned a faster
plan checker on project outcomes. Being assigned a faster plan checker might lead to quality
tradeo s if, for example, faster plan checkers were worse at catching missed errors during
the plan check phase, which contributes to lower quality construction. | proxy for project
quality using future code violations and enforcement cases issued by a separate division
within LADBS. To address concerns of attenuation bias due to noisy estimates of plan checker
speed, | use an instrumental variables design that leverages variation in the availability of
high-performing plan checkers. | provide validation for this design, and nally | present my
results and robustness checks.

7.1 Instrumental variables design

To estimate the causal e ect of plan checker performance on project outcomes, | build on
the previous framework to construct a measure of plan checker performance. As described
in Section 5.1, | previously estimated the following two-way xed e ects model:

Yie = iy t okt Xi o+ o+ +

in which y; is log issuance time for development project i, Xis a vector of project char-
acteristics (including project height, valuation, allowed density, clearances, and geographic
characteristics), iy Is the xed e ect for the assigned plan checker j, | is an applicant
xed e ect, | represents time e ects, and is a vector of administrative xed e ects (permit
o ce, plan check division, permit type, and project use type).

Consider now the following model that relates how;;; and , a ecta given project's
quality outcome , conditional on X;, ¢, and :

Vie = iy o ktXi o+

Simply using the estimates of j;, from Section 5.1 as a measure of plan checker performance

while it is beyond the scope of this paper to understand why certain plan checkers choose to work more
overtime, the e ect on outcomes is arguably the rst-order concern and the focus of this paper.

19



in a least squares regression warrants caution for three reasons. First, the estimatgg) "
are noisy, which could result in attenuation bias. Second, mechanical correlation arises from
the estimates of j;, from Section 5.1 which include own permit i when estimating ;f .
Third, the plan checker e ects are estimated from a potentially small number of permits, so
any permit-level shock could simultaneously a ect the value of jf;, for a particular plan
checker and a ect the future quality of the project.

To circumvent these concerns, | adopt a leave-out instrumental variables design. To
avoid the mechanical correlation that arises when permit i is used to estimate the perfor-
mance of its own assigned plan checker, | construct a leave-one-out (jackknife) measure of
plan checker performance. Speci cally, let w(i) denote the calendar week in which permit
i was assigned. | re-estimate Equation 1 excluding all permits assigned during week w(i).
The resulting xed e ect, ~j. i , Serves as an uncontaminated measure of plan checker j's
performance for any permit assigned in that week.

While ~.. removes mechanical bias, OLS estimation may still be biased due to
measurement error in g . To overcome this, | employ an instrumental variables design
that leverages exogenous variation in the timing of available plan checkers relative to permit
submissions and show evidence supporting the validity of this approach.

The two-stage least squares (2SLS) model is estimated in the following form:

First Stage: TGty w(i) =Z i + X i T kt ¢+ +U i (5)
Second Stage: V= ~ iGo:wi Tt Xi+ ¢+ (+ + it (6)
in which V; is the outcome of interest, . wi IS the jackknife plan checker performance

measure, and £ is the instrument, which is the average performance of the available pool
of plan checkers that permit i could have been assigned to. Speci cally; & the average
leave-one-week-out performance of the set of plan checkers that were working in the same
o ce and week as when permit i was assigned:

1 X
JP ow(i) ]

~m; w(i) (7)
m2P ow(i)

in which P, denotes the set of plan checkers actively receiving assignments in permit o ce
o and during week w. | exclude o ce-week cells with fewer than 3 plan checkers.

For my baseline controls, | include administrative xed e ects (which include per-
mit o ce, plan check division, and project use type) to allow for sorting of certain plan
checkers across these dimensions and time e ecisto absorb seasonality and macroeco-
nomic shocks. Given that there may be periods and o ces that have longer backlogs, my

20



baseline time e ects , include quarter-year o ce xed e ects to control for o ce-specic
seasonality e ects. | also include applicant xed e ects ¢ because | do not want applicant

e ects to be attributed to plan checker performance. The causal parameter of interest, , is
identi ed from week-to-week idiosyncratic variation in the composition of the available plan
checker pool within a given o ce and quarter. This instrument isolates plausibly exogenous
variation in the quality of the available plan checkers driven by vacation/leaves of absences,
rotations, and workforce expansions and reductions which shift the expected performance of
the assigned plan checker independent of a speci ¢ permit's characteristics. Said di erently,
this instrument exploits variation orthogonal to the permit assignment decision in order to
identify , so Z; is una ected by sorting of certain permits within the pool of available plan
checkerst® To illustrate the variation in plan checker availability, Figure A10 plots the num-
ber of all plan checkers observed being assigned to a permit in a given week, separately for
the three largest o ces. The gure demonstrates that there is quite a bit of weekly variation

in the number of plan checkers who are receiving assignments.

7.1.1 Identi cation

To interpret as the LATE of being assigned to a higher-performing plan checker, | provide
evidence to support the validity of the four identifying assumptions.

Relevance: For the instrument to be valid, a permit submitted in an o ce-week with
a pool of plan checkers who are slower on average must be more likely to be assigned to a
slower plan checker. The rst stage results are shown in Figure 8, which plots a binscatter
of the assigned plan checker's performance against the average performance of plan checkers
in the same o ce. A one standard deviation increase in the average performance of the
available plan checkers in the same o ce and week increases the assigned plan checker's
performance by 0.32 standard deviations. The rst stage F-statistic is 79.49, indicating a
strong rst stage.

Conditional Independence: To provide evidence that the availability of high-performing
plan checkers is unrelated to a permit's potential outcomes, | correlate the instrument with
various ex-ante permit characteristics, conditional on the baseline controls. Figure 9 plots
bivariate regressions between the instrument and permit characteristics, nding that most
coe cients are not statistically signi cant at the 5% level. A test of joint signi cance yields
a p-value of 0.26, which suggests that the instrument is not systematically correlated with
certain types of permits.

15The main threat to this identi cation strategy is if plan checkers were to time their availability in
anticipation of permit-level shocks (unobserved by econometrician). In the prior example of sorting on
unobserved permit di culty, this would require certain types of plan checkers to respond to the anticipated
di culty of permits that have not been assigned yet, which is a much less plausible scenario.
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Exclusion: To provide evidence that the average availability of high-performing plan
checkers only a ects outcomes through the channel of being assigned a high-performing plan
checker, | test for whether other plan checker actions and o ce-week conditions might be
correlated with the instrument. Speci cally, | show that plan checkers' average workload
and years of experience, as well as o ce-week permit ling volume, are not correlated with
the average availability of high-performing plan checkers, Figure 10 plots these four variables
against the instrument, which suggests no statistically signi cant correlation. This supports
the argument that there are not other channels through which plan checker availability could
a ect outcomes (such as correlated o ce shocks across multiple weeks) besides increasing
the likelihood of being assigned to a project.

Monotonicity: Finally, monotonicity requires that a permit assigned to a high-performing
plan checker that was submitted in a week-o ce cell with fewer high-performing plan check-
ers would be assigned a high-performing plan checker if submitted in a cell with more high-
performing plan checkers. To document support for this assumption, | show that the instru-
ment and the jackknife plan checker performance measure are positively correlated for various
permit characteristics' subsamples. Figure All plots the rst stage for various subsamples
de ned by the median value of permit characteristics.

7.1.2 Main results

In this section, | discuss my main results from the 2SLS model. Tables 7 and 8 report the
OLS, reduced form, and IV estimates of the e ect of plan checker performance on permit
outcomes. Figure 11 plots the coe cients from Equation 6 for outcomes observed after
the plan check phase (after permit issuance). The x-axis plots the assigned plan checker's
leave-one-out performance measure (which is a measure of their speed).

| nd that being assigned a 1 standard deviation faster plan checker decreases the
amount of time a permit spends in the clearances and corrections phase by 28.5%. Why
might this be? Part of the reason is that projects assigned to a 1SD slower plan checker
have an additional 0.34 rounds of corrections, though this is not signi cant at the 5% level.
These results support anecdotal evidence that higher-performing plan checkers are ones who
are responsive and thorough, minimizing the number of back-and-forth interactions between
applicants and plan checkers. Additionally, I do not nd evidence that assignment to a faster
or slower plan checker a ects the likelihood of a permit being issued.

Next, | estimate how being assigned a faster plan checker a ects project outcomes
after permit issuance and after project construction. | nd that being assigned a 1SD faster
plan checker increases the ratio of corrections per inspection trip by 0.023 and leads to a
0.18 standard deviation increase in the number of inspection corrections (mean=3.8, std.
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dev.=4.8). However, | do not nd evidence that there are any impacts on inspection time,
construction time, or project completion within 3 yearst® These results suggest a faster
plan checker may miss some corrections that need to be addressed during the construction
phase, but the corrections are not so di cult or long that they prevent a project from being
completed. In the longer run, | do not nd being assigned a faster plan checker a ects a
project's future likelihood of a code enforcement case, code violation, or safety-related code
violation. Altogether, these results indicate there are small impacts on downstream quality
and the extensive margin from being assigned a faster plan checker. These null e ects on
quality (as proxied by future code violations) may not be entirely surprising considering
this is a regulatory enforcement context where plan checkers are tasked with ensuring each
project meets minimum safety requirements.

| also explore whether there are heterogeneous e ects based on the seniority of the
plan checker. | estimate a version of Equations 5 & 6 where | include an interaction term
for seniority:

Vit = 1760wt 27Go:wi 00 Seniorj + sSeniof + X+ + (+ + ¢ (8)

| instrument for ~ji.o.wiy and ~ig:wi ~ Senior; using Z and Z; Senior ;. Figure A12
plots the IV estimates on the plan checker performance variable and the interacted variable
with seniority. The results are overall noisy, but | do not nd evidence that being assigned
a senior plan checker who is high-performing di erentially a ects project outcomes.

| next describe a set of robustness checks that rule out concerns surrounding this in-
strumental variables design. One might be concerned that certain types of project applicants
can better time their permit applications in smaller permit o ces, which would be a threat
to identi cation since that would violate the assumption that the availability of plan check-
ers is unrelated to unobserved project attributes. As a robustness check, | re-estimate the
2SLS model (Equations 5-6) but restrict my sample to the 3 largest permit o ces (Metro,
Van Nuys, and West Los Angeles, which handle 93% of all new residential permits). The
coe cient estimates are plotted in Figure A13. The estimates are similar to the main esti-
mates shown previously, with slightly smaller coe cients on the plan check outcomes. | also
re-estimate the 2SLS model while excluding permits led during the \rush" periods before
a new building code takes e ect, as the e ect of the workload shock might be con ated with
the impact of the plan checker (as seen in Section 6.2). Figure Al4 plots the coe cient
estimates from this subsample, nding similar e ects as the main results.

As another robustness check, | also implement a version of a split-sample instrumental

8Since projects led most recently are less likely to be completed, | restrict my analysis sample to permits
whose issuance date was at least 3 years prior to the permit data collection date (October 2025).
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variables (SSIV) design (Angrist and Krueger, 1995) that is described in more detail in
Appendix F. The split sample design is more robust to correlated shocks across adjacent
weeks in a given o ce and the SSIV estimator is more e cient. | form two partitions of the
data by sampling permits submitted in weeks associated with each plan checker-applicant
combination. | estimate Equation 1 on both partitions, which yields two estimates of the plan
checker e ect (denoted 4, and f, ) with independent errors. | use the out-of-sample
estimate of a plan checker's e ect as an instrument for own plan checker speed. | nd similar
null e ects on the likelihood of a code enforcement case and code violation compared to those
in my main estimates, which reinforces the result that being assigned a faster plan checker

does not measurably a ect future project quality.

8 The Value of Bureaucratic Capacity in the Permit-
ting Process

Lastly, | undertake several di erent approaches to quantify the value of shorter permit-
ting timelines due to changes in personnel policies. These estimates are suggestive, as the
counterfactual scenarios abstract away from other extensive margin changes (from increased
demand, for example) and other costs (such as hassle costs) by only considering the time
saved for new residential projects. In an ideal situation, | would like to estimate the costs of
the avoided delay time for each scenario. However, absent data on builders' pre-construction
loan values, land purchase prices, and the prior use of parcels for every project in my sam-
ple, | present estimates that are best-guess approximations meant to illustrate the potential
costs of permitting delay. For these approximations, | convert the avoided delay time into
a monetary value using the reported project value and an accounting exercise that sums
across nancing costs (the cost of capital from a pre-development loan), carrying costs (the
cost of sitting on an empty lot, such as property taxes, insurance, etc), and foregone rents
(delayed rental income). | assume a loan-to-value ratio of 0.7, interest rate of 6%, land costs
are 25% of total project value, a 1% property tax rate, and a capitalization rate of 4%. To
calculate the net bene t-to-cost ratio, | compute the ratio of private builders' cost savings
to the additional personnel costs using plan checkers' total annual salaries, which restricts
these estimates to the years 2005-2024.

First, | consider the counterfactual policy of improving the lowest-performing 25% of

17This approximation also assumes homogeneous builders who take out their pre-development loan when
they submit their permit applications. More details about this calculation are in Appendix G.

18The annual salary includes base pay, overtime pay, and bene ts pay. | only have benet pay for 2024,
so | impute bene t pay in other years to have the same average share of base pay as in 2024.
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plan checkers to be like a plan checker in the 25th percentile of performance, using estimates
from the previous two-way xed e ects model. |1 nd that nearly 1 million days would be
saved, which translates into $428 million of private savings for builders using the accounting
framework above. | nd that if the lowest-performing 25% of plan checkers were to become
like the median plan checker, this would save approximately 630,000 days and $271 million for
9,286 a ected projects, which is approximately $29,173 per project. Using the actual annual
salaries of plan checkers, | nd that the return from each dollar spent in this scenario is $4.11.

| also consider alternative personnel policies in Table 9, which reports the private savings,
city payroll costs, net bene ts, and return from each dollar spent under various scenarios
for substituting the low-performing plan checkers (bottom 25% or 10%) with either the top
25th percentile or the median plan checker. Across every scenario, the return from each
dollar spent is greater than 1, highlighting the cost-e ectiveness of investing in bureaucratic
capacity in this setting.

Another relevant counterfactual scenario would be to ask: what is the value from
increasing sta ng by 5%7? To estimate how adding sta capacity would a ect permit issuance
times, | adapt a simple queueing framework from the operations literature (Kingman, 1961;
Little, 1961) to simulate how increased sta ng would a ect permitting delay. | simulate
the plan check process as a multi-server queue in which o ces are sta ed by their observed
annual plan checker headcount, applications arrive on their submittal dates and are assigned
to the next available plan checker, and plan check review times are a function of the speed
of the assigned plan checker {f, ). The calibrated parameters, the maximum number of
applications a plan checker can be assigned at any given point and what amount of in uence
plan checkers have during the clearances/corrections phase, are set so that the simulated
mean permitting time matches the observed mean. Additional details are in Appendix H.
| nd that adding 5% more median plan checkers saves 235,598 total days in avoided delay
time. | then convert those days saved into a monetary value using the previous back-of-the-
envelope accounting exercise. This exercise suggests that builders would save $50.7 million,
and the return from each dollar spent on new plan checkers is $2.92 in this scenario.

In the last counterfactual exercise, | provide suggestive estimates of the impact of
increasing plan checker pay by 10%. While | cannot directly estimate how changes to nancial
incentives a ect the quality of plan checkers, | use the wage gap elasticity estimates from
Section 6.1 to impute how higher pay might shift the distribution of plan checker performance
(i )-* 1 nd that a 10% increase in plan checker pay would save almost 278,000 days of

9The elasticity between the log wage gap and standardized plan checker xed e ect that | estimate is
1.16, so a 10% increase in plan checker wages would reduce the log wage gap by 0.0953 log points, which
would shift the distribution of ” i by -0.11 standard deviations towards faster plan checkers. The wage
gap elasticity | estimate can be confounded with other time-varying labor market shocks, so these estimates
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waiting time and save builders over $145.9 million or $3,405 per permit, with an ROI of $4.48.
These back-of-the-envelope exercises are illustrative and demonstrate that the net bene ts
of additional bureaucratic capacity are potentially large and economically meaningful across
a variety of counterfactual personnel policy changes.

9 Conclusion

In the US, bureaucrats are typically responsible for regulatory decisions of local government
agencies that a ect the supply of housing, especially those related to the permitting of
new housing units in any jurisdiction. This paper presents the rst evidence of how the
performance of one key bureaucrat in the permitting process can impact the timely provision
of new housing.

| use novel administrative data to shed light on how plan checkers a ect building
permit issuance, a required step for every development project but prone to delays and
bottlenecks, especially in high-demand urban areas like Los Angeles, which is the main
setting of this paper. | rst show how permit issuance times have increased steadily over
the last twenty years across the US and in Los Angeles. Then, using a two-way xed e ects
model, | document that a one standard deviation faster plan checker takes 15.4% less time
(46 fewer days) to issue permits on average. | do not nd strong evidence of sorting between
plan checkers and applicants based on past experience or past relationships. | nd that
faster plan checkers are ones who are more likely to work overtime, since overtime allows
non-manager plan checkers to earn comparable pay to managers. Plan checkers hired in years
with a more competitive public sector pay are more likely to be faster plan checkers. These
results are consistent with both positive selection and a greater incentive to perform due to
overtime pay. Using a di erences-in-di erences design that exploits a shock to workload, |
show that faster plan checkers are better at managing their workload of concurrent projects,
likely because they voluntarily work more overtime after the workload shock.

To estimate the causal e ect of a faster plan checker on project outcomes, | adopt
an instrumental variables approach that leverages variation in the availability of faster plan
checkers in a given week and o ce. | nd that there are no detectable e ects of plan checker
performance on the likelihood of a future code violation or code enforcement, suggesting
that concerns of a quality-quantity tradeo are minimal in this setting. In the last section of
the paper, | compare the cost-e ectiveness of various counterfactual personnel policies and
nd that the net value of time saved from improving plan checker performance or increasing
sta ng is substantial and economically meaningful.

should be interpreted with caution.
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Overall, these results speak to the larger question of what makes for an e ective
bureaucrat in a regulatory agency. This paper highlights that a combination of both e ort
and selection in uences performance in a public sector setting with high discretion. The
availability of overtime may be a way to complement the promotion-based incentives typically
seen in bureaucratic agencies. The evidence shown here suggests that an incentive structure
with both overtime pay and promotions may induce positive selection of high-performers
and increase the motivation to work harder. Moreover, the descriptive evidence so far
suggests that there are costly organizational bottlenecks that arise from requiring applicants
to navigate across half a dozen city agencies (if not more), but absent policy changes to
organizational structure, concrete evidence is scarce. Future research should examine how
varying incentive structures, such as overtime and promotions, or organizational structures
a ect the selection and performance of bureaucrats with regulatory authority.

These results have implications for ongoing policy debates about housing a ordability
and regulatory burden, especially as policymakers clamor for permit streamlining reforafs.
Regarding external validity, the results should be interpreted as representing the impacts
of bureaucratic capacity given the existing regulatory environment. My ndings suggest
that how permit streamlining is implemented matters. For any reform that stipulates ad-
ditional veri cations or requirements before a project can be expedited, the key question
for policymakers is: does streamlining the permitting process require investing in additional
bureaucratic capacity?

20A quick news search will yield many news articles of cities or states passing various streamlining ordi-
nances/bills, such as these: Lee (2026); Johnson (2026); Flemming (2025).
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Figures and Tables

Figure 1: Timeline of LA Building Permit Process

Queue Time Initial Review Time Clearances & Corrections Time
- Plan Checker -
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Notes: This owchart depicts the permitting process at Los Angeles' Department of Building and Safety
(LADBS). The three bolded time phases are the de nitions | use throughout the paper to refer to their
respective steps.

Figure 2: Full LA Building Permit and Construction Process
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Notes: This timeline depicts the entire permitting and construction phases in Los Angeles. The rst two

phases (Plan Check and Issuance) summarize the permitting timeline illustrated in Figure 1. This owchart
is adapted from the Los Angeles Department of Building & Safety' website.
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Figure 3: Plan checkers' salaries and career ladder

(a) Average base salary

Senior
Structural E—
Engineer
Structural Building Civil
Engineer Engineer

Structural Engineering
Associate

(Plan Checker)

(b) Plan checker career ladder

Notes: The top panel plots the average base salary (in 2023 $) of various plan checker positions, excluding
bene ts, overtime, or other additional pay. The bottom panel plots the career ladder for plan checkers,
adapted from the LA Department of Personnel's website.
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Figure 4: Average issuance time for new residential permits

Notes: This gure plots average permit issuance times for new residential permits, separately for Los
Angeles and for all of the US permit-issuing jurisdictions available in the building permits data from Shovels.
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Figure 5: Distribution of plan checker xed e ects

Notes: This gure shows the distribution of plan checker xed e ects ( jiy ) as estimated from Equation
1, separately for the plug-in estimates and the shrinkage estimates. The p-value in the gure tests the null
hypothesis that plan checker e ects are jointly zero.
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Figure 6: Correlates of plan checker performance

(a) Plan check process

(b) Plan checker characteristics

Notes: The gure plots the coe cients of bivariate regressions between the estimated plan checker xed
eect( jiy )andthe listed covariate. ;) and the covariates are standardized to have mean zero and unit
variance. Con dence intervals are computed using the heteroskedasticity-robust standard errors proposed

by Kline et al. (2020).
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Figure 7: Permit ling behavior by code cycle years

Notes: This gure plots the average number of permits led in each week relative to the date of when a
new building code takes e ect, separately for the years with a code change and the years prior to a code
change.
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Figure 8: Graphical rst stage

Notes: This gure plots a binscatter of the assigned plan checker performance against the average perfor-
mance of plan checkers in the same o ce and week of a given permit, after residualizing both variables on
time xed e ects (month-year-o ce), administrative xed e ects (plan check division, project type), and
applicant xed e ects and adding the means of both variables back to its residuals. The coe cient reports
the estimated slope of the line-of-best-t and the standard error is reported in parentheses. The standard
error is clustered at the plan checker and week level.
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Figure 9: Covariate balance

Notes: This gure plots coe cients from regressions of the instrument and ex-ante permit characteristics,
while including baseline controls (time and administrative xed e ects). The F-statistic for a test of joint
signi cance is reported on the bottom.

Figure 10: Balance in other plan checker and o ce characteristics

Notes: This gure plots regression coe cients between the instrument (average performance) and the listed
characteristics of the available plan checkers in the same o ce, conditional on the baseline controls and xed
e ects. Standard errors are clustered at the plan checker and week level.
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Figure 11: IV estimates of plan checker performance on permit outcomes

(a) Plan check outcomes

(b) Post-plan check outcomes

Notes: This gure plots the second-stage coe cients from Equation 6 for each outcome variable as listed.
Positive values on the x-axis represent being assigned a slower plan checker. Standard errors are clustered
at the plan checker and week level.
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Table 1: Sample statistics of new residential building permits

Full sample Analysis sample
Mean SD Mean SD

Full sample Analysis sample
Mean SD Mean SD

Plan check phase Project characteristics

Total issuance time 287.1 (302.4) 296.1 (306.2) Valuation (2023 $000s) 1454 (8564) 1467 (8681)

Queue time 18.0 (24.8) 181 (23.2) Height (feet) 30.5 (241.9) 31.7 (260.7)

Active review time 2749 (293.3) 279.8 (294.9) Sq. ft. 6314.1 (28639.5) 6351.8 (28425.1)

Initial review time 9.4 (18.7) 9.7 (18.7) Slope 4.4 (7.5) 4.6 (7.8)

Clearances+corrections time 267.2 (291.0) 271.1 (292.4) Elevation (m) 181.2 (133.9) 1834 (135.8)

Additional correction rounds 15 (2.6) 17 2.7) Uses a standard plan 0.1 (0.3) 0.1 (0.3)
Construction phase Clearances

Construction time 680.4 (662.5) 681.3 (646.4) Total clearances 10.7 (5.4) 11.1 (5.2)

Inspection time 582.9 (3039.7) 577.8 (628.0) Approval agencies 4.3 a.7) 4.4 1.7)

No. of inspection corrections 3.7 (4.7) 3.8 (4.7) Planning dept. clearances 2.4 (2.7) 25 2.7)

Corrections per inspection trip 0.2 (0.2) 0.2 (0.2) Engrg. dept. clearances 5.1 (1.8) 5.3 1.7)
Post-construction outcomes LADBS clearances 1.0 (1.1) 1.0 (1.1)

Has code enforcement case 0.13 (0.34) 0.12 (0.33)

Has code violation 0.03 (0.17) 0.03 (0.16) Observations 64,119 53,744

Has safety-related code violation 0.00 (0.04) 0.00 (0.04) Number of plan checkers 432 400

Complete within 3 yrs of issuance 0.70 (0.46) 0.71 (0.46)  Number of applicants 3850 2041

Notes: Active review time refers to the time between plan check assignment and plan check approval.

Approval agencies refers to the number of distinct city and county agencies a permit has to receive clearances
from.
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Table 2: Oaxaca-Blinder decomposition of mean permit issuance time: pre- vs post-2011

(1) (3)
Baseline FEs Add Covariates Add Clearances

Pre-2011 Mean 4.846 4.846
(0.028) (0.026)

Post-2011 Mean 5.464 5.464
(0.016) (0.016)

Total Di erence -0.618 -0.618
(0.032) (0.031)
Explained by Observables 0.010 -0.300
(0.012) (0.041)

Unexplained -0.628 -0.318
(0.032) (0.041)
N 53744 53744

Notes: The outcome variable is log permit issuance time. The xed e ects include indicator variables for
month-of- ling, project type, plan check type, and permit o ce. The additional covariates include cate-
gorical variables for a project's geographical location (council district, community plan area, area planning
commission, hillside ordinance areas, hillside zones, historical preservation overlay zones, and special plan
areas), clearances, height, project valuation, elevation, and slope. The nal column includes the total number

of clearances assigned as an additional covariate.
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Table 3: Variance Decomposition of New Residential Log Permit Issuance Time

Plug-in Shrinkage KSS estimator
Std. Dev. Variance Std. Dev. Variance Std. Dev. Variance

Plan Checker 0.197 0.039 0.184 0.034 0.154 0.024
(0.030)

Applicant 0.413 0.171 0.372 0.138 0.345 0.119
(0.010)

Cov(Plan Checker, Applicant) 0.002 0.005

Log issuance time 1.036 1.073

Log issuance timej covariates 0.824 0.680

Number of plan checkers 400

Number of applicants 2041

Observations (largest connected set) 53744

Observations (leave-out connected set) 51453

Mean no. of applicants/plan checker 52

Mean issuance time 296

Notes: Nawe (Plug-in) refers to the baseline plug-in xed e ects. Bootstrap standard errors are reported
in parentheses. Shrinkage refers to the empirical Bayes adjusted estimates. KSS estimator refers to the
heteroskedasticity-robust estimation of variance components on the leave-out connected set.
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Table 4: Balance table around code changes

Non-rushed permits (not treated) Rushed permits (treated) Di. in means
) (2 3) 4) ®)
Prior year  Code change year  Prior year Code change year Pre-trends test
Mean/(SD) Mean/(SD) Mean/(SD) Mean/(SD) Coef./SE
Project valuation (2023 $) 1402540.98 2304706.29 1638500.61 1478566.55 235959.63
(5535822.07) (11328165.63) (9828704.10) (5310855.80) (346237.12)
Project sq. ft. 6366.89 9939.80 6526.18 6530.84 159.29
(22776.31) (43705.95) (29249.75) (18782.22) (1080.74)
No. of units 4.59 7.81 4.65 4.65 0.06
(20.02) (41.56) (23.64) (18.50) (0.81)
Project height (feet) 28.00 31.46 31.75 31.62 3.76
(10.86) (81.76) (99.65) (57.43) (2.72)
Avg. past projects 178.72 224.09 190.48 221.44 11.76
(266.58) (331.56) (262.19) (279.15) (40.49)
Elevation 162.02 181.27 152.50 210.75 -9.52
(124.37) (138.51) (113.39) (144.02) (15.86)
Slope 3.56 4.90 2.99 5.60 -0.57
(6.57) (8.05) (5.84) (9.07) (0.70)
Observations 918 948 1216 2853 2070

Notes: This table reports average permit characteristics for the four groups described in Equation 3 and
coe cients from regressing permit characteristics on treatment status for the prior-year permits. Standard
errors in column 5 are clustered at the plan checker and week level. Non-rushed permits are de ned as
permits led either: in the second-to-last month before a code change takes e ect (code change year) or in
the second-to-last month before a pseudo code change (year prior to code change year). Rushed permits are
de ned similarly, except they are the permits led in the last month before a code change (or pseudo code
change for permits led in the prior year).

44



17

Table 5: DID estimates on plan check outcomes

Log(issuance time) Log(initial review time) Log(queue time) Log(clearances+corrections time) Additional corrections

Rushed 0.074 -0.041 0.025 0.099 -0.195
(0.049) (0.056) (0.061) (0.048) (0.119)
Code change year 0.013 0.142 -0.367 0.012 -0.231
(0.057) (0.092) (0.114) (0.060) (0.155)
Rushed Code 0.139 -0.100 0.576 0.144 0.300
change year (0.068) (0.140) (0.113) (0.068) (0.163)
N 5219 5177 5194 5173 5219

Notes: The table reports coe cients from estimating Equation 3. The xed e ects include indicator variables for year-o ce, project type, plan
check type, project applicant, and assigned plan checker. The additional covariates include categorical variables for a project's geographical location
(council district, community plan area, area planning commission, hillside zones, and special plan areas), clearances, height, project valuation, land
use density, elevation, and slope. Standard errors are clustered at the plan checker and week level.



o

Table 6: DID estimates on plan check outcomes by plan checker e ectiveness

Log(issuance time) Log(initial review time) Log(queue time) Log(clearances+corrections time) Additional corrections

Panel A: Above median plan checkers

Rushed 0.047 0.016 0.078 0.093 0.054
(0.064) (0.062) (0.073) (0.068) (0.140)
Code change year 0.057 0.086 -0.321** 0.139+ 0.314+
(0.072) (0.054) (0.099) (0.083) (0.167)
Rushed Code 0.037 -0.027 0.494** -0.040 -0.010
change year (0.093) (0.078) (0.125) (0.099) (0.221)
N 2474 2446 2452 2443 2474
Panel B: Below median plan checkers
Rushed 0.070 0.008 -0.049 0.112 -0.209
(0.072) (0.101) (0.057) (0.069) (0.207)
Code change year -0.011 0.324* -0.377** -0.050 -0.388*
(0.081) (0.148) (0.131) (0.088) (0.172)
Rushed Code 0.222* -0.346 0.647** 0.239* 0.370+
change year (0.090) (0.239) (0.133) (0.097) (0.221)
N 2531 2522 2530 2519 2531
Notes: The table reports coe cients from estimating Equation 3 separately for plan checkers above and below the median %y . The xed e ects

include indicator variables for year-o ce, project type, plan check type, project applicant, and assigned plan checker. The additional covariates
include categorical variables for a project's geographical location (council district, community plan area, area planning commission, hillside zones,
and special plan areas), clearances, height, project valuation, land use density, elevation, and slope. Standard errors are clustered at the plan checker
and week level.
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Table 7: E ects of plan checker performance on plan check outcomes

Log(queue time) Log(initial review time) Log(clearances+corrections time) Additional correction rounds

Panel A: OLS

Jackknife sta 0.126** 0.105** 0.200** 0.541**
performance (std.) (0.026) (0.026) (0.031) (0.133)
Panel B: Reduced Form

Avg. performance of -0.004 0.013 0.090** 0.107+
available PC (0.021) (0.031) (0.028) (0.057)
Panel C: First Stage

Avg. performance of 0.276** 0.274* 0.317** 0.318**
available PC (0.025) (0.025) (0.035) (0.033)
Panel D: IV using availability instrument

Jackknife sta -0.016 0.048 0.285** 0.337+
performance (std.) (0.077) (0.114) (0.092) (0.179)

tF standard error (0.077) (0.114) (0.095) (0.182)

AR 95% con dence interval  [-0.178, 0.131] [-0.183, 0.273] [0.111, 0.483] [-0.013, 0.703]
r 0.279 0.066 -0.294 -0.106
First-stage F 119.51 116.34 84.11 91.52

N 38669 37970 31128 41848
notes FEs+covariates FEs+covariates FEs+covariates FEs+covariates

Notes: This table displays the OLS, reduced form, and IV estimates of the impact of plan checker performance on various permit outcomes during
the plan check phase. \tF standard error" is the adjusted standard error using the adjustments in Lee et al. (2022). \AR 95% con dence interval"

is the 95% con dence interval using Anderson and Rubin (1949). ris the empirical correlation between the two-stage least squares main equation
residual ~and the rst stage residual &. The xed e ects include indicator variables for month-year-by-o ce, project type, plan check type, and
project applicant. The additional covariates include categorical variables for a project's geographical location (council district, community plan area,
area planning commission, hillside zones, and special plan areas), clearances, height, project valuation, land use density, elevation, and slope. Standard
errors are clustered at the plan checker and week level.



8y

Table 8: E ects of plan checker performance on permit outcomes

Log(construction Log(inspection Has code Has code Has safety-related Complete within 3 No. of inspection Ratio of corrections

time) time) enforcement case  violation violation years of issuance corrections per inspection trip
Panel A: OLS
Jackknife sta 0.033* 0.058** -0.013 -0.009* -0.000 0.000 0.057*** 0.004
performance (std.) (0.015) (0.019) (0.009) (0.003) (0.001) (0.008) (0.017) (0.003)
Panel B: Reduced Form
Avg. performance of -0.024 -0.010 -0.003 -0.002 0.000 0.011 -0.058** -0.008*
available PC (0.015) (0.017) (0.007) (0.004) (0.001) (0.008) (0.020) (0.003)
Panel C: First Stage
Avg. performance of 0.332** 0.326** 0.318* 0.318** 0.318** 0.318** 0.326** 0.326**
available PC (0.037) (0.036) (0.033) (0.033) (0.033) (0.033) (0.036) (0.036)
Panel D: IV using availability instrument
Jackknife sta -0.074 -0.032 -0.009 -0.008 0.001 0.036 -0.177* -0.023*
performance (std.) (0.051) (0.054) (0.022) (0.011) (0.002) (0.027) (0.069) (0.011)
tF standard error (0.052) (0.056) (0.023) (0.011) (0.002) (0.027) (0.071) (0.011)
AR 95% CI [-0.190, 0.016] [-0.152, 0.066] [-0.053, 0.036] [-0.029, 0.016] [-0.003, 0.005] [-0.014, 0.093] [-0.334, -0.054] [-0.048, -0.003]
r 0.570 0.465 -0.084 -0.220 0.005 -0.331 0.559 0.416
First-stage F 79.49 81.32 91.52 91.52 91.52 91.52 83.47 83.47
N 37930 39691 41848 41848 41848 41848 40107 40107
notes FEs+covariates FEs+covariates FEs+covariates FEs+covariates FEs+covariates FEs+covariates FEs+covariates FEs+covariates

Notes: This table displays the OLS, reduced form, and IV estimates of the impact of plan checker performance on various permit outcomes after the
plan check phase. \tF standard error” is the adjusted standard error using the adjustments in Lee et al. (2022). \AR 95% con dence interval" is the
95% con dence interval using Anderson and Rubin (1949). ris the empirical correlation between the two-stage least squares main equation residual
~and the rst stage residual @. The xed e ects include indicator variables for month-quarter-by-o ce, project type, plan check type, and project
applicant. The additional covariates include categorical variables for a project's geographical location (council district, community plan area, area
planning commission, hillside zones, and special plan areas), clearances, height, project valuation, land use density, elevation, and slope. Standard
errors are clustered at the plan checker and week level.



Table 9: Alternative personnel policies

Substituted ~ Replace Private Days City Net

Group With Savings ($M) Saved (M) Cost (M) Benet ($) ROI
Lowest 25% Median 270.90 0.63 65.93 204.97 411
Lowest 25%  Top 25% 428.31 0.98 58.31 369.99 7.35
Lowest 10% Median 99.83 0.18 26.39 73.44 3.78
Lowest 10%  Top 25% 134.80 0.24 23.82 110.98 5.66

Notes: This table displays the private cost savings, city payroll costs, net bene ts, and return on each dollar
invested from various personnel policy counterfactuals. The private cost savings are computed as follows:
use the estimated /) to predict the days saved from the given policy change (denoted d), then converted
to a dollar amount by aggregating across the nancing costs (the project value in 2023$ the loan-to-value
ratio the annual interest rate d/365), carrying costs (the project value the fraction of total costs for

land property tax rate d/365), and foregone rents (the project value capitalization rate d/365).

| assume a loan-to-value ratio of 0.7, interest rate of 6%, land costs are 25% of total project value, a 1%
property tax rate, and a capitalization rate of 4%. The city payroll costs are computed as the change in
annual pay from a given personnel policy change across all pay years, plus a frictional hiring cost equal to
25% of the average annual pay of new hires.
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