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Abstract

This paper examines the impact of the minimum wage on restaurant service quality as measured
by restaurant food safety violations. We use a unique dataset derived from restaurant-level food
safety inspection reports to study the impact of minimum wage on employee- and employer-
associated violations. We find that increase in minimum wages improves restaurant service quality
by decreasing the number of food safety violations. Specifically, the increase in minimum wage
decreases overall employee-associated violations. However, the increase in minimum wages

increases the proportion of severe employer-associated violations.

1. Introduction

How does an increase in minimum wage impact the customer service quality offered by a firm?
Existing studies have estimated the impact of increases in the minimum wage on employment
(Clemens and Wither 2019), employee wage distribution (Cengiz et al. 2019), and price adjustment
by firms (Renkin et al. 2020; Leung 2021). However, considerably less attention has been paid to
the effect of minimum wage on the service quality offered by a firm. In this paper, we estimate the

impact of minimum wage on restaurant service quality and consumer wellbeing.

A wage increase can potentially influence restaurant service quality through two channels:
employee and employer food safety behaviors. The standard of services and goods provided by
employees affects consumer wellbeing. For example, the restaurant employees’ food safety
practices directly affect consumer wellbeing (Centers for Disease Control and Prevention (CDC)
2017). In several cases, it is difficult to measure the differences in quality at the time of service. In
these cases, higher wages might improve employee retention (Dube et al. 2016), employee

decision-making (Mani et al. 2013), and employee productivity (Shapiro and Stiglitz 1984), thus
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improving the service quality. For instance, as a result of wage increases, restaurant employees
may pay more attention to their food preparation and food safety practices, resulting in better
service quality and consumer wellbeing. Employer response to a wage increase might offset the
gain in consumer wellbeing. For example, an increase in employee wages can raise restaurant
operating costs, leading to fewer employees (Gopalan et al. 2020; Clemens and Strain 2021) or a
reduction in work schedule (Yu et al. 2021). A reduced number of employees can obstruct
restaurant food safety practices due to time pressure and short staffing (Clayton et al. 2015).
Employee and employer responses to a minimum wage might have competing effects on restaurant
service quality. Whether an increase in minimum wage can ultimately improve restaurant service
quality and consumer wellbeing remains an open question. Hence, it is important to understand
how the gains and losses from employee and employer responses to an increase in minimum wage

collectively affect customer service quality and consumer wellbeing.

We use publicly available food safety inspection reports (FSIRs) to answer this question.
FSIRs have been extensively used to measure restaurant service quality (Jin and Leslie 2009;
Meltzer et al. 2019). From FSIRs, we constructed a unique dataset consisting of 450,000 restaurant
food safety inspections from 92,000 restaurants across 58 jurisdictions (counties, cities, or states)
between 2010 and 2020. FSIRs contain detailed information on inspection results, including a list
of food safety violations. We use restaurant food safety violations as a proxy for restaurant service
quality. In the literature, food safety violations are defined as a subset of restaurant service quality
most likely affected by restaurant employees’ behavior and productivity (Carpenter et al. 2013;
Angelo et al. 2017). Apart from employee response, restaurant food safety is also influenced by
employers’ management decisions, including inconvenient workplace design, equipment, and

resources (Green et al. 2005; Pragle et al. 2007; Roberts et al., 2008). We leverage restaurant food



safety violations to examine the impact of minimum wage on employee and employer responses

to food safety behavior.

We hypothesize that an increase in minimum wage positively influences employee food safety
practices but negatively influences employer decisions on restaurant service quality. To test our
hypothesis, we classified food safety violations into two categories, employee-associated and
employer-associated violations. The employee-associated violations include cooking, food
handling, food storage, and cleaning violations. The employer-associated violations include

facility maintenance, workplace design, equipment, and supplies violations.

Our research is closely related to the recent literature studying the impact of minimum wage
on low-wage workers’ productivity. Coviello et al. (2018) studied the effect of the minimum wage
increase on retail salespersons’ productivity, and Ku (2022) studied the effect of the minimum
wage increase on farmworkers’ productivity. Both these studies found an increase in worker
productivity as a response to the minimum wage increase. However, these studies examined hourly
outcomes, which are easily observable and quantifiable. Unlike the hourly outcomes, service
quality provided by low-wage workers is a subjective measure and difficult to quantify. Recent
studies have applied public inspection reports to estimate industry service quality as reflected in
the number of inspection violations. Ruffini (2021) studied the effect of minimum wage increases
on service quality in nursing homes and found a decrease in health violations and an increase in
resident health outcomes. In a related study, Giupponi and Machin (2018) found that a minimum
wage increase in the United Kingdom increases the number of nursing home inspection violations.
Our paper differs from these studies as we are able to disaggregate the change in service quality

by employee and employer channels.



Chakrabarti et al. (2021) is the closest to our study. They studied the effect of the Seattle
minimum wage increase in 2014 on restaurant food safety violations to show that an increase in
minimum wage negatively influences restaurant food safety practices. Our paper differs from
Chakrabarti et al. (2021) in three ways. First, we use a broader sample of 54 jurisdictions that have
undergone 82 minimum wage changes over a period of 10 years. This allows us to have sufficient
variations over time and jurisdictions for identification to make a credible assessment. Second, we
disaggregate employee and employer responses to the minimum wage increase. We provide a
detailed picture of how minimum wages affect employees and employers differently by identifying
violation contributors. Lastly, we examine the dynamic relationship between minimum wage and
restaurant food safety violations over time. This allows us to understand how employees and

employers gradually adjust their responses to the minimum wage increase.

Our study makes three unique contributions to the literature. First, we investigate the effect of
minimum wage increases on a new and novel non-price dimension compared to the previously
studied restaurant prices (Allegretto and Reich 2018) and supermarket prices (Renkin et al. 2020;
Leung 2021). We study the effect of a minimum wage increase on the non-price dimension:
employee food safety behavior, employer management, and consumer wellbeing. Second, this
paper contributes to the evidence on compensation and worker productivity. The standard theory
of efficiency wage suggests that a higher wage may increase employee productivity as employees
are incentivized with higher pay (Shapiro and Stiglitz 1984). Several studies have empirically
investigated the effects of financial incentives on individual productivity (Jones et al. 2010;
Bandiera et al. 2013; Goodman and Turner 2013; Imberman and Lovenheim 2015). However,
there is less information about how minimum wage increase affects service quality provided by

the worker and the firm. We examine the impact of minimum wages on service quality provided



by restaurant workers, which has been a focus of minimum wage studies (Luca and Luca 2019).
Third, we examine a new policy dimension influencing restaurant food safety. Previous studies
have measured the impact of mandatory posting of inspection results on restaurant food safety (Jin
and Leslie 2003; Jin and Leslie 2009; Ho 2012; Makofske 2020). Clayton et al. (2015) found that
restaurant workers’ financial concerns hinder proper food safety practices. This may indicate that
higher wages can improve employee food safety practices by reducing financial stress. Despite the
importance of restaurant workers’ behaviors on food safety (Green and Selman 2005; Roberts et
al. 2008; Carpenter et al. 2013; Angelo et al. 2017), little is known about how policies aimed to

impact restaurant workers influence restaurant food safety and service quality.

Our results show that an increase in the minimum wage decreases employee and employer-
associated restaurant food safety violations. This suggests that an increase in minimum wage
improves employee food safety behaviors and restaurant service quality. However, the proportion
of severe violations related to employers significantly increases after the minimum wage increases.
The proportion of severe violations related to employees significantly decreases, resulting in a
competing effect on food safety practices. Severe violations can cause foodborne illnesses,
resulting in a high risk to human health and safety (CDC 2018). This finding may suggest a
spillover effect on employer responses. The competing relationship in restaurant food safety
suggests that employer responses should be taken into consideration when proposing a minimum
wage increase policy. Our findings will lead to a better understanding of how the increase in
minimum wage affects the productivity and decision-making of people working in restaurants and

the health and safety of consumers.



2. Background

The restaurant industry includes all types of facilities that serve food and beverages, such as fast-
food restaurants, full-service restaurants, food trucks, coffee shops, food courts, bars, and catering
companies. It is a major contributor to the U.S. economy, comprising 4% of its GDP and generating
11 million jobs (Lew 2020). Restaurants have become an integral part of public diet and health as
they serve more than one-third of Americans daily (CDC 2018). At the same time, restaurants have
been under scrutiny for paying lower wages to their employees. Specifically, restaurants
predominantly hire minimum wage workers (BLS, 2021) and 16.7% of these workers live below

the poverty level (Shierholz 2014).

Restaurant food safety is associated with consumer wellbeing and public health. Almost 17%
of the U.S. population suffers from foodborne illnesses every year and 60% of the foodborne
illness outbreaks happen at restaurants (CDC 2019). The most common factors contributing to
restaurant foodborne illnesses are inadequate food handling, food preparation practices, and food
worker health and hygiene (Angelo et al., 2017). To ensure food safety, local governmental public
health or environmental health agencies employ food safety inspectors to conduct restaurant food
safety inspections. Inspectors generally monitor violations associated with various food safety
practices, including food source, food storage, cooking process, cleanliness, and facility

maintenance.

Literature studying restaurant-associated foodborne illness outbreaks emphasized the
importance of proper food safety practices from restaurant employees (Clayton et al., 2015; Angelo
etal., 2017). Several factors influence restaurant employees’ food safety behaviors: time pressure,

fear of negative consequences, dedication to the job, and food safety knowledge (Green and



Selman 2005; Clayton et al. 2015). Other than employees’ food safety behaviors, factors such as
inadequate restaurant resources, limited availability of cleaning supplies, and lack of proper
equipment can influence restaurant food safety practices (Pragle et al. 2007). Violations related to

these factors are mainly related to employers’ neglect and poor management practices.

Local governments and cities implement various policies to reduce the number of food safety
violations. Some cities require restaurants to display the inspection report visibly to support
restaurant food safety practices. Studies on the mandatory posting policy found mixed results for
restaurant food safety. Jin and Leslie (2003) found that the mandatory posting of restaurant
inspection results in Los Angeles significantly reduced the number of food safety violations and
the rate of foodborne illness. However, Ho (2012) found that mandatory posting policies in San
Diego and New York did not significantly reduce restaurant foodborne illness rates. Some cities
disclose restaurant food safety inspection results online. Makofske (2020) found a decrease in food
safety violations in Louisville, KY, after disclosing restaurant food safety inspection results on the
Yelp website. Some cities provide food safety training and education to support appropriate
restaurant food safety practices. While food safety training can increase food safety knowledge,
restaurant workers can fail to engage in proper food safety practices during work (Clayton et al.
2002; Egan et al. 2007). Previous studies assumed mandatory positing and food safety education
as key drivers to enhancing restaurant food safety. While these factors are also important, the study
on how financial incentives or wage increases for employees influence restaurant food safety is

limited.

For restaurant employees, an increase in the minimum wage might work as a financial
incentive as it increases their earnings and family incomes (Allegretto et al. 2018; Cengiz et al.

2019; Dube 2019). Theoretically, higher wages and financial incentives increase worker
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productivity (Salop 1979; Weiss 1980; Akerlof 1982; Shapiro and Stiglitz 1984). Therefore, it is

likely that an increase in the minimum wage positively influences restaurant employees’ attention

to food safety.

For restaurant employers, however, an increase in the minimum wage raises the labor and
operating cost, resulting in financial burdens. Previous studies found that firms reduce employee
benefits packages (Clemens et al.2018) or employee working hours (Yu et al. 2021) to compensate
for increases in labor costs due to the minimum wage increase. For the restaurant industry, an
increase in the minimum wage leads to restaurants raising menu prices (Aaronson et al. 2008;
Allegretto and Reich 2018) or exiting the market (Aaronson et al. 2018; Luca and Luca 2019). To
offset the increase in labor cost, restaurant employers might decrease their expenses on food safety
products, such as sanitary supplies. Our study complements the literature on restaurant food safety

by examining whether an increase in minimum wage affects restaurant food safety.

3. Data

3.1 Minimum Wage Data

We use the minimum wage data compiled from several primary sources and made available by
Vaghul and Zipperer (2021). For our main analysis, we use the jurisdiction-by-biyearly minimum
wage in the U.S. from 2010 to 2020. The minimum wage for the jurisdiction is the highest city,
state, or federal minimum wage applicable to the jurisdiction type within the given time period.
For instance, if the minimum wage increase was at a city level, we account for the local minimum
wage ordinance at the city level. Likewise, if the minimum wage change was at a state level, we
account for the state minimum wage ordinance. We use the federal minimum wage for states that

do not have a minimum wage policy.



Several jurisdictions in our dataset increased the minimum wage over the time period of
our study. There are four types of minimum wage changes in our data and the study time period:
state-level change, city-level change, states that follow indexation, and cities that follow
indexation®. Specifically, eighteen minimum wage increases happened at the state level. Twenty-
nine minimum wage increase ordinances happened at the city level, and thirty-five minimum wage
increases through indexation at the state or city level. Twenty-four jurisdictions in our data follow
the federal minimum wage ordinance, which did not undergo any change during our study time
period. In total, we explore the effect of 82 minimum wage increases. The minimum wage increase

varies across time periods and across jurisdictions.

3.2 Food Safety Inspection Reports (FSIRS)

The primary data for restaurant food safety violations is derived from the publicly available Food
Safety Inspection Reports (FSIRs). FSIRs contain information about the onsite inspection of food
facilities (e.g., school cafeterias, hotels, and restaurants) conducted by local government agencies.
The purpose of food safety inspection is to protect public health and maintain a high food safety
standard. FSIRs are made available by several local government agencies across the U.S. and
provide detailed demographic and inspection information about the inspected facilities. The
demographic information includes the facility’s name and location. The inspection information
includes inspection date, inspection type, type of violations, the severity of violations, and the
inspection grade, if available. We use FSIRs for restaurants to construct a unique dataset that

includes demographic and inspection information for restaurants from 54 government agencies

! Some states and cities annually increase the minimum wage based on inflation to adjust wages to the rising living
cost so that minimum wage workers can maintain their purchasing power. As inflation varies by geographical areas,
the states and cities follow their local inflation rates for indexing.
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(jurisdictions) in 36 states?. The data is available from 2010 to 2020, but the year range varies by

jurisdiction.

A food facility can undergo several types of inspections, such as routine inspections, follow-
up inspections, and educational inspections. Routine inspections are unscheduled inspections
conducted randomly by local health agencies at regular frequencies. Follow-up inspections are
conducted by health inspectors when the routine inspections result in violations. The educational
inspections are conducted by agencies to provide education about food, health, and safety practices
to the employees and employers. We use routine inspections for the analysis as they are

unscheduled and are conducted randomly throughout the year.

In our data, some restaurants missed inspections for some years in a given sample period. There
can be several reasons for missing inspections, such as temporary closure due to renovations or
maintenance, permanent closure due to going out of business, starting a business in the middle of
the year, etc. We only consider restaurants that appear throughout the entire sample period. This

IS important as restaurants' entry or exit will not affect our results.

The number of routine inspections per year varies by jurisdiction’s inspection policy. Across
the jurisdictions, the average frequency of inspection per food facility is twice a year. Thus, we
assume jurisdictions conduct routine inspections at least twice a year®. The final FSIR sample is at
a facility-biyearly level. The minimum wage increase policies mostly happened in January or July

of a calendar year. The facility-biyearly level sample allows us to account for the immediate

2 The final dataset consists of data derived from governmental websites. Some data that was not straightforward to
download from governmental websites was obtained from a private organization named Hazal Analytica.

3 In our dataset, 72% of facilities are inspected twice or more per year. In some jurisdictions, the frequency of
inspections varies depending on the method of food preparation. For instance, facilities with complex food processes
(e.g., full-service restaurants) are inspected more frequently than other facilities (e.g., limited-service restaurants).
Certain jurisdictions more frequently inspect facilities considered high risk based on their previous year's inspection
record. The number of routine inspections varies in range from one to four.
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minimum wage effects. The balanced sample contains FSIR data before and after the

implementation of the minimum wage increase policy.

During a food safety inspection, the inspector monitors violations associated with various food
safety practices. Although food safety inspection checklists differ by jurisdiction, 94% of the
jurisdictions in the sample follow the Food Code provided by the U.S. Food and Drug
Administration (FDA)* to categorize restaurant food safety violations. In order to have a consistent
categorization of violation codes, we followed the Food Code to re-categorize the inspection
results and violations for the remaining 6% agencies. Based on the violation descriptions provided
by the Food Code, we are able to classify violations into two categories: employee-associated and
employer-associated violations. The employee-associated violations are related to the duties of
restaurant workers, including cooking, food handling, food storage, and cleanliness. The
employer-associated violations are related to the responsibilities of restaurant employers, such as

facility maintenance, workplace design, equipment, and supplies.

We also classified violations by severity based on the list of foodborne illness risk factors
identified by the Centers for Diseases Control and Presentation (CDC). The severe violations
include improper hand washing, lack of hot water, and improper food temperature violations,
which have a higher likelihood of causing foodborne illness. Following Ruffini (2021), we

calculated a severity index that integrates the severe violation as follows:

Sijst = ———— (1)

4 Out of 54 jurisdictions, three jurisdictions (Los Angeles, San Diego, and New York City) did not adopt the FDA
Food Code. More information is available at https://www.fda.gov/food/fda-food-code/adoption-fda-food-code-state-
and-territorial-agencies-responsible-oversight-restaurants-and-retail.
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where S, is the standardized score for severe violations for facility i in jurisdiction j and state s
during time ¢, and V; is the total number of severe violations for facility i during time ¢, @ IS
the average number of severe violations among all restaurant facilities in jurisdiction j and state s,

and O is the corresponding standard deviation.

3.3 Labor Market Data

The main assumption of our study is that a minimum wage increase positively affects the earnings
of restaurant workers. In order to study the impact of the minimum wage on the restaurant labor
market outcomes, we collected employment and wage-related data for restaurants from the Current
Population Survey Outgoing Rotation Group (CPS-ORG) and the Quarterly Workforce Indicators

(QWI) for the years 2010 to 2020°.

The CPS-ORG data is a monthly household survey conducted by the U.S. Bureau of Labor
Statistics (BLS). The CPS-ORG data provides participating households’ employment status and
earnings with detailed demographic and geographic information. The data includes household
residential state, race, primary job status, secondary job status, and hourly and weekly earnings.
We focus on households with primary employment at drinking or restaurant facilities. We use

hourly and weekly earnings to estimate minimum wage impacts on the restaurant labor market.

We also use the Quarterly Workforce Indicators (QWI) data for the years 2010 to 2020 from
the U.S. Census Bureau to estimate the effect of minimum wages on employment and earnings in
the drinking places and restaurants (NACIS 7224 and NACIS 7225). The QWI provides county-

quarterly level measures of employment outcomes, such as quarterly hires, separations, wages, etc.

5> The CPS-ORG data is available at https://www.nber.org/research/data/current-population-survey-cps-merged-
outgoing-rotation-group-earnings-data. The QWI data is available at https://ledextract.ces.census.gov/static/data.html.
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We use five outcome variables: earning, employment, stable hire, separation, and turnover.
Earning is the average monthly earnings of employees with stable jobs. Employment is the total
number of people employed in a corresponding industry at any time during the quarter. Turnover
is the rate at which stable jobs begin and end. Separation is the estimated number of workers whose
job in the previous quarter continued and ended in the given quarter. Stable hire is the estimated

number of employees that started a job that lasted at least one full quarter with a given employer.

3.4 Other Variables

We collected data for local environmental factors such as housing price index, unemployment rate,
population, and median income to account for factors that might affect minimum wage policies
and food safety violations in a given jurisdiction. We collected monthly county-level housing
prices from Zillow Home Value Index (ZHVI), annual county-level unemployment rate variables
from the U.S. BLS, annual county-level population counts from the U.S. Census, and annual

county-level median income from the American Community Survey (ACS).

We also created jurisdiction level food facility demographic variables, such as percentage of
fast-food chain restaurants, percentage of dine-in chain restaurants, percentage of cafe and bakery
restaurants, percentage of local restaurants, and percentage of risky restaurants inspected for each
jurisdiction. We defined risky restaurants as food facilities inspected more than three times per
year. Including these jurisdiction-level time-varying factors absorb the variation in food safety
violations that can be due to business cycles or housing price shocks (Renkin et al. 2020). In
addition, the unemployment rate and population represent the demand and supply of employees

(e.g., employment shortage), which are likely to influence restaurant operations. Controlling the

14



percentage of risky restaurants is important as risk restaurants are likely to be inspected more

frequently than non-risky restaurants.
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