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ABSTRACT

Housing expense inflation has historically averaged an annual growth rate of 3.0 percent. However, 
starting in early 2021 housing expense inflation surged, peaking at 8.2 percent by March 2023. 
Substance use also increased concurrently. This study investigates the impact of rising housing 
expenses on household purchases of alcohol and tobacco. The relationship is ambiguous: higher 
housing costs could reduce spending on these items due to constrained disposable income or 
increase them as a coping mechanism for financial stress. To identify the effects of housing expense 
inflation we utilize exogenous variation in county-level housing regulations and exposure to 
housing expense inflation, which affects renters and homeowners differently as homeowners with 
fixed-rate mortgages are less impacted. In particular, we employ a difference-in-difference-in-
difference (DDD) approach, comparing changes in alcohol and tobacco purchases between renters 
and homeowners, before and after the housing expense surge, across counties with varying housing 
regulation levels. Our findings reveal that a 1-unit increase in our housing regulation index—
equivalent to moving from the 10th to the 90th percentile—correlates with an additional $28.70 
(about 15.6 percent) monthly increase in out-of-pocket housing expenses per household member 
for renters relative to homeowners between 2019 and 2022. This increase is also associated with a 
26 to 38 percent rise in financial difficulties among renters compared to homeowners. Furthermore, 
the same regulatory increase corresponds to a 15.2 percent rise in monthly beer purchases per 
member among renters relative to homeowners in 2022 compared to 2019, driven largely by low-
cost beer. However, we find no significant effect on monthly household purchases of liquor, wine, 
or cigarettes.
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1. INTRODUCTION 

In June 2022, the United States (U.S.) inflation rate (measure by the Consumer Price Index – 

CPI) hit a four-decade high, reaching 9.1 percent. Throughout 2022, the average annual inflation 

in CPI in the U.S. was roughly 8.0 percent, significantly higher than what had been the norm (2 to 

3 percent) since the 1990s. Economists have long recognized that inflation erodes purchasing 

power – an “income effect”, which creates uncertainty about future real income, thereby affecting 

the economic decisions of households (Easterly and Fischer 2001; Shiller 1996; Georgarakos et 

al. 2024). On the other hand, inflation can also help increase net worth by reducing outstanding 

debt in real terms – “wealth effect”, depending on the ratio of debt to assets (Wolff 2023), which 

could affect household consumption (Case, Quigley, and Shiller 2005; Mian, Rao, and Sufi 2013). 

Together, inflation will have a net negative effect on household finances, consequently on 

household budgets when the income effect is larger than the wealth effect, and a net positive effect 

when the wealth effect exceeds the income effect. The negative effects are dominant for renters as 

they face large increases in rental expense relative to income and do not have substantial borrowing 

in the form of mortgages to enjoy the positive wealth effect of inflation. In contrast, for 

homeowners, who are more likely to be high-income earners, consumption could be insulated from 

transitory shocks due to nearly complete insurance and the positive wealth effects of inflation 

(Blundell, Pistaferri, and Preston 2008; Kaplan and Violante 2010; Wolff 2023). This study 

examines the causal impact of 2021-2022 inflation on household consumption among renters 

compared to homeowners. 

  Although, public discussion has largely focused on the national inflation rate, there is 

significant variation in inflation across regions, largely driven by inflation in housing expenses 

(Gascon and Fuller 2022; Gupta and McGranahan 2023). Changes in housing rent and rent 
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equivalents for homeowners are the single largest item in the U.S. Bureau of Labor Statistics 

Consumer Price Index for All Urban Consumers, accounting for 40-45 percent of the CPI (Gupta 

and McGranahan 2023). Historically, housing expense inflation has been about 3.0 percent 

annually, but it started to accelerate in early 2021 and continues unabated with housing expense 

inflation reaching 8.2 percent in March 2023 (“12-Month Percentage Change, Consumer Price 

Index, Selected Categories” 2024).  In addition, housing expense inflation varied significantly 

across regions and metropolitan areas (Gupta and McGranahan 2023; Gascon and Fuller 2022).  

Housing expenses are the largest expense for most U.S. households. In the U.S., 30 percent is 

the widely accepted ratio of housing expense to income for defining housing affordability (Stone 

2006). Since the pandemic, there has been an increase in the share of households that spend more 

than 30 percent of their income on housing expense (housing burden), and the burden is 

particularly prevalent among renters (Cromwell 2022; Whitney 2024). The share of renters who 

face housing burden rose to 50 percent in 2022, and this increase is larger for low-to-middle-

income households (“America’s Rental Housing 2024 | Joint Center for Housing Studies” 2024). 

As a result, the amount of money available after paying for monthly housing expense (disposable 

income) has reduced significantly, especially for renters. Moreover, substance use surged during 

the COVID-19 pandemic (Dubey et al. 2020; Pollard, Tucker, and Green 2020; Esser et al. 2024; 

Spencer, Garnett, and Miniño 2024). In this paper, we examine the effects of housing expense 

inflation on household purchases of alcohol and tobacco for renters compared to homeowners. 

The impact of reduced disposable income due to increased housing expenses on alcohol and 

tobacco consumption is a priori ambiguous. On the one hand, reduced disposable income could 

reduce the consumption of alcohol and tobacco purchase, as both are normal goods (Nelson 2013; 

Kenkel, Schmeiser, and Urban 2014). However, on the other hand, stress caused by reduced 
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disposable income, increase in housing burden and financial insecurity could potentially lead to 

increased consumption of alcohol and tobacco as coping mechanisms (Bergmans et al. 2019; Glei 

and Weinstein 2019). By the end of 2022, nearly 50 percent of American households reported 

feeling very stressed and 60 percent reported feeling very concerned about inflation (Jayashankar 

and Murphy 2023). In addition, the anxiety caused by housing instability (Burgard, Seefeldt, and 

Zelner 2012) and stress of making ends meet during high inflation might directly affect health 

(Wolfson, Garcia, and Leung 2021). Households might also forgo or delay health care use in 

response to lower real income due to inflation, which in turn might affect tobacco and alcohol 

consumption (Travers et al. 2017).  

Examining the impacts of housing expense inflation on consumption patterns is inherently 

challenging. Housing prices are driven by both demand (e.g., changes in employment and income) 

and supply side factors (e.g., construction costs and ease of getting regulatory approval for new 

housing) (Quigley and Raphael 2004). However, demand side factors, such as employment and 

increases in income can directly impact both housing price, which in turn affects out-of-pocket 

housing expense, and household consumption, thus making housing expense inflation an 

endogenous predictor for household consumption. To solve this endogeneity, we use plausibly 

exogenous variation in out-of-pocket housing expense (rent, mortgage and taxes for primary 

residence) driven by variation in stringency of local housing regulations which constrains the 

supply of housing (Gyourko, Saiz, and Summers 2008). Local regulations affect housing 

construction in several ways, such as, construction prohibitions, approval delays, design and 

density restrictions, etc., which eventually impact housing supply and changes in housing supply 

in response to demand shocks (Wassmer and Williams 2021; Huang and Tang 2012). As a result, 

we expect a larger increase in monthly out-of-pocket housing expense in counties that have more 
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restrictive housing regulations compared to counties that have less restrictive regulations. 

Additionally, because regulations do not change frequently, housing regulations remain unchanged 

in our analysis, including the pandemic period. But COVID-19 induced shift in housing demand 

from dense urban centers to spacious suburbs made some areas more desirable than others (Ramani 

and Bloom 2021). Therefore, existing regulations made some of these reallocations easier in areas 

with low regulations and led to price spikes in areas with high regulations. Furthermore, because 

roughly 90 percent of homeowners in the U.S. have a 10 to 30-year fixed mortgage, homeowners 

are less likely to be impacted by increased housing expense inflation from 2021 to 2023 compared 

to renters. Taken together, we expect a larger increase in monthly out-of-pocket housing expense 

for renters relative to homeowners in counties with more stringent housing regulatory policies 

versus counties with less stringent policies. Consequently, we expect a larger increase in financial 

difficulties and stress, and a larger change in monthly alcohol and tobacco purchases among renters 

relative to homeowners in counties with more stringent housing regulations versus counties with 

less stringent regulations.  

To examine the above empirical questions, we use a difference-in-difference-difference (DDD) 

approach to estimate – a) the effects of the local housing regulations on monthly out-of-pocket 

housing expense per member for renters relative to homeowners (first stage), before and after 

2019, b) the effects of the local housing regulations on household financial difficulties and mental 

wellbeing, and c) the effects of the local housing regulations on household monthly purchase of 

alcohol per member and household monthly purchase of cigarette for renters relative to 

homeowners (reduced form), before and after 2019. We create a new housing regulations index 

(New-Index hereafter), primary exogenous variable, using the county-level Wharton Residential 

Land Use Regulation Index (WRLURI) (Gyourko, Hartley, and Krimmel 2021). The new housing 



 

 

6 

regulations index is a weighted measure of state political involvement index, local assembly index, 

density restriction index, open space index and exactions index. 

Using the housing regulations index data and the annual American Community Survey data on 

out-of-pocket monthly housing expense from 2017 to 2022, we find that more stringent housing 

regulations led to a significantly larger increase in monthly housing expense for renters relative to 

homeowners. We observe that a 1-unit increase in New-Index, which is equivalent to moving from 

the 10th percentile to the 90th percentile, is associated with $23.12 and $28.70 (roughly 15.6 

percent) additional increase in out-of-pocket monthly housing expense per member for renters 

relative to homeowners in 2021 and 2022, respectively, compared to 2019. Next, using the 

Household Pulse Survey data, we find that a 1-unit increase in New-Index is associated with a 22.1 

percentage point (25.8 percent) decrease in being caught up on rent and 26.9 percentage point 

(37.7 percent) increase in difficulty with paying household expenses, with no significant effect on 

mental wellbeing, such as self-reported anxiety and worry. 

Similarly, using housing regulations data and the NielsenIQ Consumer Panel data, we estimate 

the impact of the local housing regulations on household monthly purchase of alcohol (beer, liquor 

and wine) per member and household monthly purchase of cigarette. We find that a 1-unit increase 

in New-Index is associated with 33.1 oz (15.2 percent) additional increase in monthly purchase of 

beer per household member among renters relative to homeowners in 2022 compared to 2019. We 

do not observe any change in liquor, wine and cigarette purchases. Furthermore, we use the same 

DDD approach to test whether increased purchase of beer among renters is influenced by changes 

in household income or prices of beer (rather than housing expense) in more versus less regulated 

areas. We do not find any significant change in household monthly income or prices faced by 

renters relative to homeowners in areas with more versus less regulations. 
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Our estimates suggest that housing expense inflation impacts beer consumption but not liquor 

wine or cigarette consumption. One possible explanation for these results is the difference in 

income elasticity across these goods. The income elasticity of beer is 0.5, while it is 1 for liquor 

and wine, and 5.6 for cigarettes (Nelson 2013; Kenkel, Schmeiser, and Urban 2014). The decline 

in disposable income due to housing expense inflation would significantly reduce consumption of 

liquor, wine and cigarettes but would not affect the consumption of beer to the same degree due to 

its relatively low-income elasticity. However, housing expense inflation might also lead to an 

increase in consumption of all these goods as coping mechanism for increased financial anxiety 

and uncertainty. For beer the coping mechanism effect dominates the income effect due to its 

relatively low income elasticity, thus we see a positive association between housing expense and 

beer consumption but do not observe similar effects for liquor, wine and cigarettes.   

Our study contributes to three important literatures. First, prior studies have found mixed 

impact of changes in local labor market (economic crises or boom) on health and health-related 

behaviors. Economic boom and low unemployment are found to be associated with high mortality, 

increased acute diseases, higher obesity, increased alcohol consumption and smoking, unhealthy 

diet and less physical activity (Ruhm 2000; 2003; 2005; 2016; Gerdtham and Ruhm 2006; Ettner 

1997; Evans and Moore 2009; Mulia et al. 2014). On the other hand, (Charles and DeCicca 2008; 

Dave and Kelly 2012) found increase in body weight, decline in mental health, reduced 

consumption of healthy food (fruits and vegetables) and increased consumption of unhealthy food 

(snacks and fast food) during a recession and unemployment. Our study extends this literature by 

assessing the effects of the most recent economic shock – post COVID-19 pandemic high inflation, 

on health-related behaviors, particularly the consumption of alcohol and tobacco.  To the best of 

our knowledge, this is the first study to do so.     
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Second, housing is a key determinant of health and health-related behaviors. Substandard 

housing conditions are associated with various health issues, such as, chronic respiratory illness, 

infections, injuries, mental health challenges and nutrition deficits (Krieger and Higgins 2002; 

Fuller-Thomson, Hulchanski, and Hwang 2000; Capasso and D’Alessandro 2021). In addition, 

studies suggest that reduced disposable income due to increased housing expense or homelessness 

may lead to higher substance use and alcohol consumption (Petry 2001; Austin et al. 2021). On 

the contrary, (Goel 2014) finds that increased economic stress is associated with lower cigarette 

smoking. A major limitation in these studies is the bidirectional relationship, where alcohol, drugs 

and cigarette use can be both a result and a contributing factor to housing expense burden. We 

contribute to these studies by solving bidirectional relationship between economic hardship and 

substance use by leveraging plausibly exogenous local county-level housing regulations as the 

driver of housing burden.   

Finally, this study also contributes to the literature on how local housing regulations might 

influence housing market and household financial decisions. Prior research shows that areas with 

more restrictive regulations tend to have less housing construction, lower homeownership rates, 

and higher rents and house prices (Gyourko and Molloy 2015; Katz and Rosen 1987; Malpezzi 

1996; Quigley and Raphael 2005; Glaeser and Ward 2009). Furthermore, increased housing 

construction and supply can boost household consumption by increasing disposable income and 

consumer confidence (Yu and Guo 2023). A housing boom has also been associated with lower 

college attendance and educational attainment, especially among two-year degree associate’s 

degree students, as it increases employment prospects and wages, raising the opportunity cost of 

attending college (Charles, Hurst, and Notowidigdo 2018). Our study expands this literature by 



 

 

9 

assessing the effects of housing regulations on housing expense inflation, household financial and 

mental wellbeing and household substance use. 

The rest of the paper proceeds as follows. We start with a description of data on county-level 

housing regulations, out-of-pocket housing expense, household purchase of alcohol and tobacco, 

and household financial difficulties in section 2, followed by our empirical strategy in section 3. 

We present our estimated effects of housing regulations on out-of-pocket housing expense, 

financial difficulties and household purchase of alcohol and tobacco in sections 4, followed by 

robustness tests in section 5. Finally, we discuss our results, limitations, and implications in section 

6. 

2. DATA 

2.1. Wharton Residential Land Use Regulation Index 

We use the Wharton Residential Land Use Regulation Index (WRLURI) (Gyourko, Hartley, 

and Krimmel 2021) to construct our new plausibly exogenous housing regulations variable – New-

Index. WRLURI is a county-level measure of regulatory restrictiveness, which was first developed 

in 2006. We use the latest 2018 version, which is composed of 12 components based on the 

information about the involvement and influence of various actors (such as, local council, state 

legislatures, citizens) in the regulatory process; explicit control on density, open space, affordable 

housing requirements, impact fees, exactions, approval delays; and the cost of development. To 

construct New-Index, we begin by estimating the effect of county-level Wharton Residential Land 

Use Regulation Index (WRLURI), a composite measure of 12 components, on out-of-pocket 

monthly housing expense per member, using our Difference-in-Difference-in-Difference (DDD) 

estimation approach, outlined in Section 3 (See Appendix Figure A4). To further understand the 
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role of each individual component on out-of-pocket housing expense, we run the DDD estimation 

for each sub-component (see Appendix Figure A5, Panel A – Panel L). Among these, five 

components - SPII, LAI, DRI OSI and EI – are found to have a significant effect on out-of-pocket 

monthly housing expense per member. We constructed a new weighted composite measure, New-

Index, using the five significant components. The goal was to choose a set of weights for the five 

significant components to best meet two conditions: (a) housing regulations do not differentially 

affect out of pocket housing expense of renters versus homeowners during the pre-inflationary 

period (this is the identifying assumption of our DDD model), (b) housing regulations 

differentially affect out of pocket housing expense of renters versus homeowners during the post-

inflationary period (strong first stage). New-Index best satisfies these conditions.  For more details 

on New-Index construction, see Appendix Section 9.1. New-Index has a mean of 0.98, a median of 

1 and a standard deviation of 0.42. A 1-unit increase is New-Index is equivalent to moving from 

the 10th percentile to the 90th percentile.    

2.2. IPUMS USA - American Community Survey Data 

Data on monthly housing expense is sourced from 2017 to 2022 American Community Survey 

(ACS) 1-year Experimental IPUMS (Ruggles et al. 2024). To measure out-of-pocket monthly 

housing expense, we use the variables “OWNCOST” and “RENTGRS” for homeowners and 

renters, respectively. OWNCOST captures total monthly payment for owner-occupied house/units, 

which is the sum of mortgages, taxes, insurances, and other costs. Importantly, it is not the user 

cost of housing, rather out-of-pocket expense of owning a house (Quigley and Raphael 2004). 

RENTGRS reflects the gross monthly rental cost of the housing unit, including the contract rent 

and additional rent-related expenses. Finally, we factor in household size to construct a 
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standardized variable – “Out-of-pocket Monthly Housing Expense per Member” for both 

homeowners and renters.  

The data also includes geographic information at the FIPS state and county-level, which we 

use to create 5-digit unique FIPS for each county. Using these county FIPS codes, we merge the 

housing regulation data, creating a final dataset of 3631 distinct counties. Additionally, the dataset 

provides household demographic information, such as, the household head’s age, gender, race, 

education, marital status, employment status, number of children in home and household income. 

These variables are used as covariates in our model to control for household-level differences (see 

Table 1 for descriptive statistics). We use household weights in our analysis to better represent the 

national estimates of demographics. A detailed explanation of the dataset, variables of interest and 

covariates can be found in Appendix Section 9.2. 

2.3. Kilts NielsenIQ Consumer Panel Data 

We use the NielsenIQ Consumer Panel data from January 2017 to December 2022 to study 

household alcohol and tobacco purchases. This dataset, provided by the Kilts Center for Marketing 

at the University of Chicago, Booth School of Business, tracks the grocery and non-grocery 

purchases (including alcohol and tobacco) of approximately 60,000 household each year. 

Additionally, the data includes geographic information at FIPS state and county-level which we 

use to merge with the housing regulation data, creating a final dataset of approximately 1022 

distinct counties with roughly 42,000 to 47,0002 distinct households in each year from 2017 to 

2022. We use the “Projection Factor” weights to better represent the national estimates of 

 
1 To protect participants privacy, particularly in smaller geographic areas, the dataset is limited to regions with 

population of 100,000 or more. Consequently, the final dataset includes 363 distinct counties with a combine 

population of 191 million, representing the most densely populated regions. 
2 The housing regulations data and NielsenIQ data have 1039 and 2916 distinct counties, respectively. After 

merging the two, we have roughly 1022 distinct counties, creating a dataset of roughly 42,000 to 47,000 distinct 

households in each year. 
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demographics. The data also provides household demographic information, such as household 

income, size, composition, type of residence, age and presence of children, marital status, age, 

education, occupation and employment of male and female heads of households. We use these 

demographic characteristics as covariates in our empirical model to control for socio-economic 

differences between households, particularly between homeowners and renters (see Table 2 for 

descriptive statistics).  

Key variables include - “Type of Residence” (homeowner vs renter), product quantity, amount, 

description, final price paid after discounts, and household size. Using these variables, we 

standardize alcohol (beer, liquor and wine) and cigarette purchases into two key measures: 

“Monthly Purchase of Alcohol per Household Member (Oz)” and “Household Monthly Purchase 

of Cigarette (Count)” for both homeowners and renters. As discussed in Section 3, our 

identification strategy uses renters as the treatment group and homeowners as the control group. 

A detailed explanation of the dataset and the variables of interest can be found in Appendix Section 

9.3. 

2.4. Household Pulse Survey 

To measure the impact of housing regulations on households’ financial difficulties and mental 

wellbeing, we use data from the Household Pulse Survey (HPS). The HPS is conducted in multiple 

waves by the U.S. Census Bureau in partnership with thirteen other federal agencies, starting from 

April 2020. The HPS collects cross-sectional data in each wave of the survey to measure the impact 

of emergent issues on American households from a social and economic perspective. This study 

uses data from Waves 32 (June 9, 2021 to June 21, 2021) to Wave 63 (October 18, 2023 to October 

30, 2023), focusing on the post-pandemic period characterized by high inflation. The survey 
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questions on financial difficulties are caught up on rent/mortgage and difficulty with expenses3. 

To measure the impact on households’ mental wellbeing, we use self-reported symptoms of 

anxiety, worry4 and the two-item validated measure of Generalized Anxiety Disorder5 (GAD-2) 

(Centers for Disease Control and Prevention 2021) (Plummer et al. 2016). For each survey 

respondent, the HPS also gathers information on age, gender, race/ethnicity, education, marital 

status and COVID-19 vaccination status of household head, along with household income, number 

of children in home and any recent job loss within the household. We use these characteristics as 

covariates in our model, given the demographic differences between renters (treatment group) and 

homeowners (control group) based on each of these measures (See Table 3 for descriptive 

statistics). Moreover, the HPS provides geographic information at the FIPS State and Metropolitan 

Statistical Area (MSA) level. Using the MSA code, we merge housing regulation data to create a 

dataset covering 15 distinct MSAs, representing the most populated regions6. A detailed 

explanation of the variables of interest and covariates is provided in the Appendix Section 9.4. 

 
3 The responses for “caught up on rent/mortgage” are 1(yes) and 2(no). Difficulty with expenses range from 1 – 

4, where 1 is “Not at all difficult”, 2 is “A little difficult”, 3 is “Somewhat difficulty” and 4 is “Very difficult”. We 

create a new dummy variable for difficulty with expense, where 0 is “Not at all difficult” and 1 is “A little / Somewhat 

/ Very difficult.  
4 The responses for anxiety and worry range from 1 to 4, where 1 is “not at all”, 2 is “several days”, 3 is “more 

than half the days”, and 4 is “nearly every day”? We create a new dummy variable for our analysis, where 0 is “Not 

at all” and 1 is “Several days / more than half the days / nearly every day”. 
5 As per the Center for Disease Control and Prevention (CDC) scoring and estimation, the index for anxiety and 

worry are rescaled to 0 to 3., where 0 is Not at all, 1 is Several days, 2 is More than half the days, and 3 is Nearly 

every day.  Following the CDC aggregation standards, the two responses on anxiety and worry are added together to 

create the variable “Generalized Anxiety Disorder”, where a sum equal to three or greater is associated with anxiety 

disorder. 
6 We use MSAs to study the effect of local housing regulations on households’ financial difficulties and mental 

wellbeing due to the lack of county-level geographic information in the HPS data. 
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3. ESTIMATION APPROACH 

3.1. Effects of Housing Regulations (New-Index) on Housing Expense and Household 

Purchases - TWFE Difference-in-Difference (DD) 

First, we examine the relationship between housing regulations and changes in out-of-pocket 

monthly housing expense per household member (first-stage), and second, we examine the effect 

of housing regulations on change in household monthly alcohol purchase per member and 

household monthly cigarette purchases (Reduced form). We begin by descriptively plotting the 

average out-of-pocket monthly housing expense per member from 2017 to 2022 for homeowners 

and renters (See Figure A1 in Appendix). We observe an upward trend in housing expense for both 

homeowners and renters, however, there is a much larger increase in housing expense for renters 

compared to homeowners, particularly after 2019.  

Next, we plotted household monthly alcohol purchase per member (beer, liquor and wine), and 

household monthly cigarette purchases as substance use surged during the pandemic (See Figures 

A2 and A3 in Appendix, respectively). For beer purchase, we observe seasonal pattern within each 

year, but no trend from 2017 to 2019. Starting in 2020, the seasonal trend persists, but with a 

noticeable upward shift in overall consumption. This trend suggests an increase in beer 

consumption in the post-2019 years for households. For liquor purchase, we do not observe 

significant change in trends within or between years, with the exception of a large uptick in 2020 

(likely due to the pandemic). Similarly, for wine purchase, there is no change in trend from 2017 

to 2022, apart from a slight increase in 2020. Lastly, for cigarette purchases, we observe a 

substantial increase in household monthly cigarette purchase from 2020 onwards. Notably, while 

cigarette purchases in 2022 return to the 2019 level, they remain higher than the counterfactual 

level that would have been expected if the 2017-2019 trend had continued through 2022. Although 
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we find an overall increase in alcohol and cigarette purchases among households in the post-2019 

years, these trends could be confounded by other common factors, such as changes in income and 

prices, COVID-19 related disruption to the economy and supply-chain effects. 

We begin our first stage analysis by examining the effect of housing regulations on monthly 

housing expenses per household member. To account for the potential confounding factors, we 

first evaluated the association between housing regulations (New-Index) and the change in out-of-

pocket monthly housing expense per member from 2019 to 2022 (Figure 1). We find a positive 

relationship between change in monthly housing expense per member and housing regulations 

(New-Index) for both renters and homeowners, with a larger slope for renters. We observe that a 

1-unit increase in New-Index is associated with an additional $39.0 increase in monthly housing 

expense per member for renters, compared to only $7.5 additional increase for homeowners. These 

findings suggest that housing expense inflation was larger in highly regulated areas, particularly 

for renters. 

We augment this descriptive analysis with regression analysis using data from years 2017 to 

2022. In particular, we estimate two-way fixed effects or difference-in-difference models, as 

described in equations 1 for the first stage. 

       𝑋ℎ𝑐𝑖 = 0 +  1 𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥𝑐 ∗ 𝑌𝑒𝑎𝑟𝑖 + 
𝑐

+ 𝜏𝑖 + 𝑢𝑐𝑖    (1) 

In the above specifications, the outcome variable,  𝑋ℎ𝑐𝑖, represent out-of-pocket monthly 

housing expense per member for household h in county c and year i. 𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥𝑐 ∗ 𝑌𝑒𝑎𝑟𝑖 

represents the key independent variable, and 1 is the coefficient of interest. Housing regulations 

(New-Index) of county c is interacted with year dummies, from 2017 to 2022. Years 2017 and 2018 

are considered pre-treatment period and years 2020 to 2022 are considered post-treatment period 

w.r.t. 2019.  
𝑐
 and 𝜏𝑖 are county and year fixed effects that control for time invariant county level 
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variables (such as selection into counties based on regulatory policies) and secular time trends 

(such as overall inflation), respectively. 𝑢𝑐𝑖 is the error term and we cluster standard error at the 

county level. 1  indicates change in out-of-pocket monthly housing expense per member relative 

to 2019 due to 1 unit change in housing regulations (New-Index). We estimated the above 

specification separately for renters and homeowners. Similarly, we estimated reduced form 

equations to examine the effect of housing regulations (New-Index) on household monthly alcohol 

and cigarette purchases for renters and homeowners, separately, see equation 2. 

     𝑌ℎ𝑐𝑖𝑚 = 
0

+ 
1 

𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥𝑐 ∗ 𝑌𝑒𝑎𝑟𝑖 + 
𝑐

+ 𝜏𝑖 + 𝑐𝑖     (2) 

In the above specifications, the outcome variable,  𝑌ℎ𝑐𝑖𝑚 represent monthly alcohol purchase 

per member (Beer, Liquor and Wine) and monthly cigarette purchase by household h in county c 

in month m of year i. 𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥𝑐 ∗ 𝑌𝑒𝑎𝑟𝑖 represents the key independent variable, with 
1 

as the 

coefficients of interest. Years 2017 and 2018 are considered pre-treatment period and years 2020 

to 2022 are considered post-treatment period w.r.t. 2019.  
𝑐
 and 𝜏𝑖 are county and year fixed 

effects, respectively. 𝑐𝑖 is the error terms, and standard error is clustered at the county level. 


1 

indicates change in household monthly purchase of alcohol and cigarette relative to 2019 with 

1 unit change in housing regulations (New-Index). Taken together, as discussed earlier, we expect 

a larger increase in housing expense for renters who live in counties with more stringent housing 

regulations, compared to those who live in less regulated counties. As a result, we also expect a 

larger change in household alcohol and tobacco purchases among renters who live in counties with 

more stringent housing regulations. We also expect little or no change in housing expense or 

alcohol and tobacco purchases for renters who live in counties with more stringent housing 

regulations in the pre-inflationary years 2017 and 2018. 
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3.1 Effects of Housing Regulations (New-Index) on Housing Expense and Household 

Purchases -Difference-in-Difference-in-Difference (DDD) 

The two-way difference-in-difference approach estimates the effect of more restrictive versus 

less restrictive housing regulations on out-of-pocket housing expense and household alcohol and 

tobacco purchases, separately for renters and homeowners, before and after 2019. Although we 

control for common secular trends and time-invariant characteristics of counties in our DD 

estimation, households may still be affected by county-specific shocks, such as changes in wages, 

income, prices or other county-level policies. If these shocks are correlated with the stringency of 

local regulations, then these shocks have the potential to confound our DD estimation. It is 

important to note that since our primary explanatory variable is an interaction between New-Index 

and Year, and because New-Index is a time-invariant county-specific index, it is not possible to 

include controls for county-specific time trend in the DD estimation.  

To account for county-specific shocks, we use a difference-in-difference-in-difference (DDD) 

approach (Olden and Møen 2022) to estimate the impact of housing regulations on out-of-pocket 

housing expense and household alcohol and tobacco purchases (see equations 3 and 4 for first 

stage and reduced form, respectively). As discussed earlier, most homeowners in the U.S. have a 

10 to 30-year fixed mortgage, which makes them less susceptible to housing expense inflation 

compared to renters. Thus, homeowners serve as the control group, and renters as the treatment 

group in this specification. We estimate the effect of housing regulations (New-Index) on out-of-

pocket monthly housing expense per member, as well as monthly alcohol purchase per member 

and monthly tobacco purchase, for renters relative to homeowners, in more restrictive counties 

compared to less restrictive counties, before and after 2019.    

𝑋ℎ𝑐𝑖𝑗 = 0 +  1 𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥𝑐 ∗ 𝑌𝑒𝑎𝑟𝑖 +  2 𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥𝑐 ∗ 𝑌𝑒𝑎𝑟𝑖 ∗ 𝑅𝑒𝑛𝑡𝑒𝑟𝑗 + 
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
𝑐

+ 𝜏𝑖 + 𝑗 + 
𝑐

∗ 𝑗 + 𝜏𝑖 ∗ 
𝑗

+ 𝑐𝑖                  (3) 

 

𝑌ℎ𝑐𝑚𝑖𝑗 = 
0

+ 
1

𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥𝑐 ∗ 𝑌𝑒𝑎𝑟𝑖 +  
2

𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥𝑐 ∗ 𝑌𝑒𝑎𝑟𝑖 ∗ 𝑅𝑒𝑛𝑡𝑒𝑟𝑗 + 


𝑐

+ 𝜏𝑖 + 𝑗 + 
𝑐

∗ 𝑗 + 𝜏𝑖 ∗ 
𝑗

+ 
𝑐𝑖

                  (4) 

 

The outcome variables,  𝑋ℎ𝑐𝑖𝑗, represent out-of-pocket monthly housing expense per member 

for household h in county c, of type j (renter versus homeowner) and year i, and 𝑌ℎ𝑐𝑖𝑚 represent 

monthly alcohol purchase per household member (Beer, Liquor and Wine) and monthly cigarette 

purchase for household h in county c, of type j (renter versus homeowner) in month m of year i. 

𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥𝑐 ∗ 𝑌𝑒𝑎𝑟𝑖  ∗ 𝑅𝑒𝑛𝑡𝑒𝑟𝑖 represents the key independent variable, and 2 and 
2 

are the 

coefficients of interest. The housing regulations (𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥) of county c is interacted with year 

dummies, from 2017 to 2022, and with a dummy for housing type7. Years 2017 and 2018 are 

considered pre-treatment period and 2020 to 2022 is considered post-treatment period w.r.t. 2019. 

𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥𝑐 ∗ 𝑌𝑒𝑎𝑟𝑖 controls for housing regulations specific county time trends. That is, counties 

with different levels of regulation are allowed to experience different shocks, and thus have 

different time trends.  
𝑐
, 𝜏𝑖, 𝑖 are county, year and renter fixed effects, respectively. 

𝑐
∗ 𝑖 

controls for time-invariant characteristic of renters and homeowners in each county, and 𝜏𝑖 ∗ 
𝑖
 

controls for secular trends of renters and homeowners. 𝑐𝑖  and 
𝑐𝑖

 are the error terms. Standard 

error is clustered at the county level. 

In addition, although we control for common secular trends and time-invariant characteristics 

of counties, our DD and DDD estimation may still be influenced by changes in household 

 
7 1 for renters and 0 for homeowners. 
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composition of renters and homeowners within a county over time. First, households may relocate 

from more restrictive counties to less restrictive neighboring counties due to rising housing 

expense. This shift in demand could impact housing expense, and consequently, household 

disposable income. Second, COVID-19 induced demand for larger homes and loose monetary 

policy led to a shift from dense cities to spacious suburbs, resulting in drop in rents, and surge in 

home purchases (Gamber, Graham, and Yadav 2023; Ramani and Bloom 2021), which could 

potentially change household composition of renters and homeowners in a county. Moreover, in 

our DDD estimation, renters are the treatment group while homeowners serve as the control group. 

However, homeowner and renters differ significantly in terms of demographic and socioeconomic 

factors (see descriptive statistics in Table 1 and 2). To account for these differences between the 

treatment and control groups, as well as potential changes in household composition, we control 

for various household characteristics, such as household income, household head’s age, gender, 

race, education, marital status and employment status. Therefore, the model which controls for 

household characteristics is our preferred specification. 
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3.2 Effects of Housing Regulations (New-Index) on Household Financial Difficulties and 

Mental Wellbeing – Difference-in-Difference (DD) 

We use a difference-in-difference regression model to estimate the effect of housing 

regulations (New-Index) on households’ financial difficulties and mental wellbeing (see equation 

5). Due to the lack of pre-2019 data, our analysis focuses on the post-pandemic period (June 2021 

to Oct 2023), characterized by high inflation. We examine whether renters in high-regulated areas 

experiences greater financial hardship, anxiety and worry compared to renters living in less-

regulated areas. As previously noted, homeowners are used as a control group to account for time 

invariant differences between areas with varying level of regulation.           

𝑍ℎ𝑚𝑖𝑗 = 
0

+ 
1 

𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥𝑚 ∗ 𝑅𝑒𝑛𝑡𝑒𝑟𝑗 + 
2

𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥𝑚 + 
3

𝑅𝑒𝑛𝑡𝑒𝑟𝑗 + Xℎ𝑖 + 

𝜏𝑖 ∗ 𝑅𝑒𝑛𝑡𝑒𝑟𝑗 +  𝜏𝑖 ∗ 𝑆𝑡𝑎𝑡𝑒𝑠 + 𝑚𝑗                  (5) 

The outcome variables,  𝑍ℎ𝑚𝑖, represent financial difficulty and mental wellbeing outcomes 

for household h in metropolitan statistical area (MSA) m, of type j (renter versus homeowner) and 

survey wave i. 𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥𝑚 ∗ 𝑅𝑒𝑛𝑡𝑒𝑟𝑗 represents the key independent variable, and 
1 

is the 

coefficient of interest. The housing regulations (𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥) of MSA m is interacted with 

𝑅𝑒𝑛𝑡𝑒𝑟𝑗 dummy to estimate the effect of housing regulations on financial difficulties and mental 

wellbeing of renters (treatment group) compared to homeowners (control group). Xℎ𝑖  controls for 

household characteristics as renters and homeowners differ in terms of demographic and 

socioeconomic characteristics (see Table 3 for descriptive statistics). We also control for COVID-

19 vaccination status as vaccines significantly improved mental wellbeing during the pandemic 

(Agrawal et al. 2021).  𝜏𝑖 ∗ 𝑅𝑒𝑛𝑡𝑒𝑟𝑗 controls for secular trends of renters and homeowners, and 

𝜏𝑖 ∗ 𝑆𝑡𝑎𝑡𝑒𝑠 controls for the state-specific secular time trends. 𝑚𝑗 is the error term and standard 

error is clustered at the household level.  
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4 RESULTS 

4.1 Effect of Housing Regulations (New-Index) on Housing Expense 

We begin by using a difference-in-difference (DD) estimation to examine the effect of housing 

regulations on monthly housing expenses, before and after 2019. As shown in Table A1, for 

renters, a 1-unit increase in housing regulations (New-Index), which is equivalent to moving from 

the 10th percentile to the 90th percentile, is associated with $33.10 and $38.94 significant additional 

increase in out-of-pocket monthly housing expense per member in 2021 and 2022, respectively. 

In contrast, we observe no statistically significant change for homeowners (Table A1). As 

discussed in Section 3, to account for changes in household composition, we control for household 

characteristics – household income, household head’s age, gender, race, education, marital status 

and employment status. In this specification, our estimates remain consistent: a 1-unit increase in 

housing regulations (New-Index) is associated with $31.53 and $39.03 additional increase in out-

of-pocket monthly housing expense per member for renters in 2021 and 2022, respectively, with 

no significant increase observed in for homeowners (Table A1). Figure 2, Panels A and B, present 

these findings graphically for homeowners and renters, respectively. We observe no significant 

increase in housing expense for homeowners post-2019, but a significantly large increase in 

housing expense for renters after 2019. We also observe a slight pre-trend for both homeowners 

and renters, possibly reflecting the moderate inflation in housing expense during 2017 and 2018. 

The DD model controls only for a common time trend across all counties, without adjusting 

for county-specific secular trends as our treatment – county-level housing regulations is a time-

invariant variable. To account for potential county-specific shocks, such as, changes in wages, 

income, prices or other local policies that could be correlated with the stringency of local housing 

regulations, we use a difference-in-difference-in-difference (DDD) specification. Using the model 
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outlined in section 3.2, equation 3, we estimate the effect of housing regulations on out-of-pocket 

monthly housing expense per member for renter relative to homeowners, before and after 2019. 

Our results indicate that 1-unit increase in housing regulations (New-Index), which is equivalent 

to moving from the 10th percentile to the 90th percentile, is associated with $23.86 and $30.26 

increase in out-of-pocket monthly housing expense per member for renters relative to homeowners 

in 2021 and 2022, respectively, compared to 2019 (See Table 4, Column 1).  

Next, we estimate the effect using our preferred model, which control for household 

characteristics to account for changes in household composition over time and demographic 

differences between renters and homeowners. The results remain consistent, showing increases of 

$23.12 in 2021 and $28.70 (a 15.6 percent relative increase8) in 2022 in out-of-pocket monthly 

housing expense per member for renters relative to homeowners, compared to 2019 (Table 4, 

Column 2). Figure 3 graphically displays the DDD estimates, showing a large significant increase 

in out-of-pocket monthly housing expense per member for renters relative to homeowners in 

counties with more restrictive regulations versus those with less restrictive regulations, before and 

after 2019.  Importantly, we do not observe any pre-trend.    

4.2 Effect of Housing Regulations (New-Index) on Household Financial Difficulties and 

Mental Wellbeing 

Since housing regulations are significantly associated with increased housing expenses for 

renters relative to homeowners post-2019, we also examine whether these regulations are linked 

with households’ financial difficulties and stress. For renters, we observe 1-unit increase is housing 

 
8 The average change in out-of-pocket monthly housing expense per member from 2019 to 2022 for renters is 

$184.23. Therefore, the DDD coefficient of 28.70 in 2022 shows that 1-unit increase in housing regulation (New-

Index) is associated with 15.56 percent additional increase in out-of-pocket monthly housing expense per member in 

2022 for renters.    
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regulations (New-Index) is associated with a 22.1 percentage point decrease (25.8 percent relative 

decrease) in being caught up on rent and a 26.9 percentage point increase (37.7 percent relative 

increase) in difficulty with paying household expenses relative to homeowners (See Table 5, 

Columns 1 and 2, respectively). However, we do not find any significant effects on self-reported 

anxiety, worry, or Generalized Anxiety Disorder (GAD-2) outcomes (See Table 5, Columns 3, 4 

and 5, respectively). We also tested intensive margins of self-reported anxiety, worry and difficulty 

with expense. Our findings are consistent (See Table A6 in Appendix).   

4.3 Effect of Housing Regulations (New-Index) on Household Alcohol and Tobacco 

Purchases 

We estimate the effect of housing regulations on household monthly alcohol purchases per 

member, before and after 2019. Using our preferred model – a DDD specification that includes 

controls for household demographic characteristics - we analyze both extensive and intensive 

margins of beer, liquor and wine purchases among renters relative homeowners. First, we find no 

significant effect of the housing regulations (New-Index) on the extensive margins for any type of 

alcohol (See Figures 4, 6 and 8 for Beer, Liquor and Wine purchases, respectively). Second, we 

examine the effect of housing regulations on monthly alcohol purchases per member among 

households that already buy alcohol (intensive margin). We observe an upward trend in beer 

purchase for renters relative to homeowners after 2019 (See Figures 5), but no effect on liquor and 

wine purchases (See Figures 7 and 9, respectively). Specifically, a 1-unit increase in housing 

regulations (New-Index) is associated with an additional 33.08 oz increase in monthly beer 

purchase per member among renters relative to homeowners in 2022 compared to 2019. This 

translates to a 15.2 percent increase, although the coefficients are not statistically significant (See 

Table A4 in Appendix for DDD coefficients of both extensive and intensive margins).  
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Next, we estimate the effect of housing regulations (New-Index) on household monthly 

cigarette purchase, before and after 2019. We find no effect either extensive or intensive margins 

of cigarette purchase among renters relative to homeowners (See Figures 10 and 11, respectively 

and Table A5 in Appendix for DDD coefficients). For DD results on the effect of housing 

regulations on alcohol (beer, liquor and wine) and cigarette purchases among renters before and 

after 2019, refer to Tables A2, A3 and Figures A6 to A9 in appendix.           

5 ROBUSTNESS TESTS 

5.1 Changes in Household Income 

Using our DDD model, we estimate the effect of housing regulations on out-of-pocket 

monthly housing expense per member, household monthly alcohol purchase per member, and 

household monthly cigarette purchase, among renters relative to homeowners, before and after 

2019. In this model, our identification relies on the assumption that homeowners serve as a suitable 

counterfactual for renters, after controlling for socioeconomic and demographic characteristics. 

However, if renters experience a shock to wages or income in counties with more stringent housing 

regulations, the observed increase in monthly beer purchases and no change in monthly liquor, 

wine and cigarette purchases could be attributed to higher income rather than housing regulations. 

To test the validity of our identification, we use the DDD model to estimate the effect of housing 

regulations (New-Index) on monthly household income per adult for renters relative to 

homeowners before and after 2019 (See Figure 12). We observe no significant changes in 

household income, suggesting that the increase in monthly beer purchases among renters is 

unlikely to be driven by increased income. 
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5.2 Changes in Price of Alcohol and Cigarette Faced by Households 

Next, we test whether our findings are not influenced by changes in prices. To do so, we 

explore whether housing regulations are associated with prices of alcohol and cigarette products 

encountered by renters and owners.  For instance, a large share of lower-to-middle income 

households live in inner cities, who rent and tend to buy more affordable beer (Mills and Lubuele 

1997; Airgood-Obrycki, Hermann, and Wedeen 2023). At the same time, housing construction in 

inner cities, where many renters reside, is more heavily regulated than in suburban areas (Porter 

1995). Therefore, if prices are correlated with local housing regulations, then increased beer 

purchase among renters relative to homeowners could be associated with lower beer prices in 

counties with a higher proportion of renters rather than by stringent housing regulations. We begin 

by descriptively examining the prices faced by renters and owners for the top six brands of alcohol 

and cigarettes in the U.S. (See Figures A10 to A16 in appendix for beer, liquor, wine and 

cigarettes). We do not observe any significant differences in prices between renters and 

homeowners, and no significant change in price from 2017 to 2022 for any of these products. Next, 

we use our preferred DDD specification to estimate the effect of housing regulations on the price 

of the top 6 brands of alcohol and cigarettes (e.g., price per pack of beer, price per bottle of liquor, 

price per bottle of wine, and price per pack of cigarettes) before and after 2019. We find no 

significant effect of housing regulations (New-Index) on the prices faced by renters relative to 

owners, before and after 2019 (See Figures A11, A13, A15 and A17 in Appendix for the top six 

brands of beer, liquor wine and cigarettes, respectively). These findings together suggest that 

increase in monthly beer purchase by renters relative to homeowners in 2022 is not influenced by 

price changes either. 
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5.3 Brand of Beer Purchased 

As discussed in the main findings, we observe a rising trend in beer purchases among renters 

living in more regulated counties compare to those in less regulated counties, relative to 

homeowners, post-2019. We explore whether the increase is driven by low-cost or high-cost beer 

brands. We begin by descriptively plotting the total pints of beer purchased by households (See 

Figure A18, Panel A in Appendix). We observe no significant increase in total beer purchase from 

2017 to 2019, but a roughly 600 million pints increase in beer purchase from 2019 to 2022. We 

then examine total beer purchase among renters living in low-regulation counties versus high-

regulation counties (See Figure A18, Panel B in Appendix).  There is a large increase in beer 

purchase among renters living in high-regulation counties, whereas no change is seen in less-

regulated counties. Furthermore, we explore total beer purchase among renters living in high-

regulation counties, by low-cost and high-cost beer brands (See Figure A18, Panel C in Appendix). 

We find a large increase in low-cost brand purchases in 2022 compared to 2017 and 2019, with no 

corresponding change in high-cost brands. Finally, we conduct a DDD estimation to examine the 

effect of housing regulations on household purchase of low-cost and high-cost beer brands, 

comparing renters to homeowners before and after 2019. We find that a 1-unit increase in housing 

regulations (New-Index) is significantly associated with a 15.0 percent increase in the purchase of 

low-cost beer brands among renters compared to homeowners in 2022, with no effect on high-cost 

brands (See Figure A19). Additionally, there is a significant declining trend in the purchase of 

low-cost beer in the pre-2019 period, however, the trend reversed in the post-2019 period. These 

findings suggest that the increase in monthly beer purchases among renters, relative to 

homeowners is primarily driven by low-cost beer purchases. 
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6 DISCUSSION 

While the effects of the overall inflation on household purchasing power, food insecurity, 

financial stress and coping mechanisms are well documented, the impact of rising housing expense 

on household consumption of alcohol and tobacco is not well understood. This study uses a novel 

approach, leveraging plausibly exogenous local housing regulations, to assess the effect of out-of-

pocket housing expense inflation on household budgets, mental wellbeing, and alcohol and 

cigarette purchases. We estimate that a 1-unit increase in housing regulations (New-Index), which 

is equivalent to moving from the 10th percentile to the 90th percentile, is associated with: a) 

approximately a 15.6 percent increase in out-of-pocket  monthly housing expense per member, b) 

a roughly 26 percent to 38 percent increase in difficulty with paying rent and household expenses, 

and c) a 15.2 percent increase in monthly beer purchase per household member among renters 

relative to homeowners in 2022 compared to 2019. Notably, a 15.6 percent increase in housing 

expenses paired with a 15.2 percent rise in beer consumption implies an elasticity of beer 

consumption with respect to housing expense inflation of approximately 1. Additionally, we find 

no effect of housing regulations on household income and price of the products. These findings 

suggest that more stringent housing regulations is not only associated with higher housing expense, 

but also to greater financial difficulties and increased beer consumption. These effects are observed 

among renters who are more likely to come from lower socioeconomic backgrounds, racial 

minority groups and younger age groups compared to homeowners.  

A possible explanation for the rise in beer purchase among renters, without a similar effect on 

liquor, wine and cigarettes could be explained by differences in income elasticity. Existing studies 

find the income elasticity of beer is 0.5, while it is 1 for liquor and wine, and 5.6 for cigarettes 

(Nelson 2013; Kenkel, Schmeiser, and Urban 2014). These elasticities indicate that beer is 
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inelastic, whereas liquor, wine and cigarettes are highly elastic. Since high regulations lead to both 

an increase in out-of-pocket housing expense, reducing disposable income; and increased financial 

difficulties, these factors affect purchases in opposite directions. For beer, a decrease in disposable 

income has minimal effect due to low elasticity, but increased financial difficulties may drive 

purchases up for coping, resulting in a net increase in beer purchase. In contrast, the high elasticity 

of liquor, wine and cigarettes means reduced disposable income could decrease purchases. 

However, increased financial difficulties due to housing burden may increase the purchases, 

leading to no overall change in purchases. 

This study has several limitations. First, to protect participants privacy, particularly in smaller 

geographic areas, the American Community Survey dataset is restricted to regions with population 

of 100,000 or more. As a result, after merging with the housing regulations data, the final dataset 

includes 363 distinct counties with a combined population of 191 million, representing the most 

densely populated regions. Similarly, merging the NielsenIQ data with the housing regulations 

data yields approximately 1022 distinct counties for the reduced form analysis. Second, we 

examine the effects of housing regulations on household financial difficulties and mental 

wellbeing at the metropolitan statistical area level (15 distinct MSAs) due to the Household Pulse 

Survey’s (HPS) lack of county-level geographic information. Third, since NielsenIQ data collects 

data on household grocery and non-grocery purchases, our analysis does not include alcohol 

purchased at restaurants. Fourth, due to data limitation, we were unable to combine all datasets. 

As a result, we conducted separate analyses examining the effect of housing regulations on housing 

expense (first stage) and on household alcohol and tobacco purchases (reduced form), rather than 

using a two-stage-least-squares (2SLS) specification. Fifth, the estimated effect of housing 

expense inflation on alcohol and cigarette purchases could be transitory. We plan to examine the 
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long-term effects in the future. Lastly, we do not examine changes in alcohol and cigarette 

consumption by specific brands or type, as our study focuses on overall consumption levels. 

Despite these limitations, our study contributes to the understanding of how increased housing 

expense affects household consumption. To the best of our knowledge, this is the first attempt to 

estimate the effect of housing expense inflation, driven by local housing regulations, on household 

alcohol and tobacco purchases. Our findings suggest that housing expense inflation, driven by 

stricter housing regulations are associated with increased financial insecurity and difficulties, 

which leads to increased consumption of beer as coping mechanism. We argue that solving housing 

market supply constraints caused by excessive local regulations could not only increase housing 

supply and alleviate high housing expense inflation, but also substantial improve household 

financial security and influence their health-related behaviors, including the consumption of 

addictive substances.            



 

 

30 

7 REFERENCE 

“12-Month Percentage Change, Consumer Price Index, Selected Categories.” 2024. Bureau of 

Labor Statistics. August 22, 2024. https://www.bls.gov/charts/consumer-price-

index/consumer-price-index-by-category-line-chart.htm. 

Agrawal, Virat, Jonathan H. Cantor, Neeraj Sood, and Christopher M. Whaley. 2021. “The 

Impact of the COVID-19 Vaccine Distribution on Mental Health Outcomes.” Working 

Paper. Working Paper Series. National Bureau of Economic Research. 

https://doi.org/10.3386/w29593. 

Airgood-Obrycki, Whitney, Alexander Hermann, and Sophia Wedeen. 2023. “‘The Rent Eats 

First’: Rental Housing Unaffordability in the United States.” Housing Policy Debate 33 

(6): 1272–92. https://doi.org/10.1080/10511482.2021.2020866. 

Aladago, Maxwell Mbabilla, and Lorenzo Torresani. 2021. “Slot Machines: Discovering 

Winning Combinations of Random Weights in Neural Networks.” Ithaca: Cornell 

University Library, arXiv.Org, June. https://doi.org/10.48550/arXiv.2101.06475. 

“America’s Rental Housing 2024 | Joint Center for Housing Studies.” 2024. Joint Center for 

Housing Studies of Harvard University. https://www.jchs.harvard.edu/americas-rental-

housing-2024. 

Austin, Anna E., Kristin Y. Shiue, Rebecca B. Naumann, Mary C. Figgatt, Caitlin Gest, and 

Meghan E. Shanahan. 2021. “Associations of Housing Stress with Later Substance Use 

Outcomes: A Systematic Review.” Addictive Behaviors 123 (December):107076. 

https://doi.org/10.1016/j.addbeh.2021.107076. 

Bergmans, Rachel S., Lara Coughlin, Tomorrow Wilson, and Kristen Malecki. 2019. “Cross-

Sectional Associations of Food Insecurity with Smoking Cigarettes and Heavy Alcohol 

Use in a Population-Based Sample of Adults.” Drug and Alcohol Dependence 205 

(December):107646. https://doi.org/10.1016/j.drugalcdep.2019.107646. 

Blundell, Richard, Luigi Pistaferri, and Ian Preston. 2008. “Consumption Inequality and Partial 

Insurance.” American Economic Review 98 (5): 1887–1921. 

https://doi.org/10.1257/aer.98.5.1887. 

Burgard, Sarah A., Kristin S. Seefeldt, and Sarah Zelner. 2012. “Housing Instability and Health: 

Findings from the Michigan Recession and Recovery Study.” Social Science & Medicine 

75 (12): 2215–24. https://doi.org/10.1016/j.socscimed.2012.08.020. 

Capasso, Lorenzo, and Daniela D’Alessandro. 2021. “Housing and Health: Here We Go Again.” 

International Journal of Environmental Research and Public Health 18 (22): 12060. 

https://doi.org/10.3390/ijerph182212060. 

Case, Karl E., John M. Quigley, and Robert J. Shiller. 2005. “Comparing Wealth Effects: The 

Stock Market versus the Housing Market.” Topics in Macroeconomics 5 (1). 

https://doi.org/10.2202/1534-6013.1235. 

Centers for Disease Control and Prevention. 2021. “Mental Health - Household Pulse Survey - 

COVID-19.” October 19, 2021. https://www.cdc.gov/nchs/covid19/pulse/mental-

health.htm. 

Charles, Kerwin Kofi, and Philip DeCicca. 2008. “Local Labor Market Fluctuations and Health: 

Is There a Connection and for Whom?” Journal of Health Economics 27 (6): 1532–50. 

https://doi.org/10.1016/j.jhealeco.2008.06.004. 



 

 

31 

Charles, Kerwin Kofi, Erik Hurst, and Matthew J. Notowidigdo. 2018. “Housing Booms and 

Busts, Labor Market Opportunities, and College Attendance.” American Economic 

Review 108 (10): 2947–94. https://doi.org/10.1257/aer.20151604. 

Cromwell, Molly. 2022. “Renters More Likely Than Homeowners to Spend More Than 30% of 

Income on Housing in Almost All Counties.” United States Census Bureau. 

https://www.census.gov/library/stories/2022/12/housing-costs-burden.html. 

Dave, Dhaval M., and Inas Rashad Kelly. 2012. “How Does the Business Cycle Affect Eating 

Habits?” Social Science & Medicine 74 (2): 254–62. 

https://doi.org/10.1016/j.socscimed.2011.10.005. 

Dubey, Mahua Jana, Ritwik Ghosh, Subham Chatterjee, Payel Biswas, Subhankar Chatterjee, 

and Souvik Dubey. 2020. “COVID-19 and Addiction.” Diabetes & Metabolic Syndrome: 

Clinical Research & Reviews 14 (5): 817–23. https://doi.org/10.1016/j.dsx.2020.06.008. 

Easterly, William, and Stanley Fischer. 2001. “Inflation and the Poor.” Journal of Money, Credit 

and Banking 33 (2): 160–78. https://doi.org/10.2307/2673879. 

Esser, Marissa B., Adam Sherk, Yong Liu, and Timothy S. Naimi. 2024. “Deaths from Excessive 

Alcohol Use — United States, 2016–2021.” Morbidity and Mortality Weekly Report 

(MMWR). Centers for Disease Control and Prevention. 

http://www.cdc.gov/mmwr/volumes/73/wr/mm7308a1.htm?s_cid=mm7308a1_w. 

Ettner, Susan L. 1997. “Measuring the Human Cost of a Weak Economy: Does Unemployment 

Lead to Alcohol Abuse?” Social Science & Medicine 44 (2): 251–60. 

https://doi.org/10.1016/S0277-9536(96)00160-8. 

Evans, William N., and Tim Moore. 2009. “Liquidity, Activity, Mortality.” SSRN Scholarly 

Paper. Rochester, NY. https://papers.ssrn.com/abstract=1469106. 

Fuller-Thomson, Esme, J. David Hulchanski, and Stephen Hwang. 2000. “The Housing/Health 

Relationship: What Do We Know?” Reviews on Environmental Health 15 (1–2). 

https://doi.org/10.1515/REVEH.2000.15.1-2.109. 

Gamber, William, James Graham, and Anirudh Yadav. 2023. “Stuck at Home: Housing Demand 

during the COVID-19 Pandemic.” Journal of Housing Economics, COVID-19’s Impacts 

on Housing Markets, 59 (March):101908. https://doi.org/10.1016/j.jhe.2022.101908. 

Gascon, Charles S., and Jack Fuller. 2022. “Variations in Inflation across U.S. Metro Areas.” 

Federal Reserve Bank of St. Louis. https://www.stlouisfed.org/publications/regional-

economist/2022/dec/variations-inflation-us-metro-areas. 

Georgarakos, Dimitris, Yuriy Gorodnichenko, Olivier Coibion, and Geoff Kenny. 2024. “The 

Causal Effects of Inflation Uncertainty on Households’ Beliefs and Actions.” Working 

Paper. Working Paper Series. National Bureau of Economic Research. 

https://doi.org/10.3386/w33014. 

Gerdtham, Ulf-G., and Christopher J. Ruhm. 2006. “Deaths Rise in Good Economic Times: 

Evidence from the OECD.” Economics and Human Biology 4 (3): 298–316. 

https://doi.org/10.1016/j.ehb.2006.04.001. 

Glaeser, Edward L., and Bryce A. Ward. 2009. “The Causes and Consequences of Land Use 

Regulation: Evidence from Greater Boston.” Journal of Urban Economics 65 (3): 265–

78. https://doi.org/10.1016/j.jue.2008.06.003. 

Glei, Dana A., and Maxine Weinstein. 2019. “Drug and Alcohol Abuse: The Role of Economic 

Insecurity.” American Journal of Health Behavior 43 (4): 838–53. 

https://doi.org/10.5993/AJHB.43.4.16. 



 

 

32 

Goel, Rajeev K. 2014. “Economic Stress and Cigarette Smoking: Evidence from the United 

States.” Economic Modelling 40 (June):284–89. 

https://doi.org/10.1016/j.econmod.2014.04.009. 

Gupta, Elainia, and Leslie McGranahan. 2023. “What Is Driving the Differences in Inflation 

Across U.S. Regions? - Federal Reserve Bank of Chicago.” Chicago Fed Letter, No. 478. 

Federal Reserve Bank of Chicago. https://www.chicagofed.org/publications/chicago-fed-

letter/2023/478. 

Gyourko, Joseph, Jonathan Hartley, and Jacob Krimmel. 2019. “The Local Residential Land Use 

Regulatory Environment Across U.S. Housing Markets: Evidence from a New Wharton 

Index.” Working Paper. Working Paper Series. National Bureau of Economic Research. 

https://doi.org/10.3386/w26573. 

Gyourko, Joseph, Jonathan S. Hartley, and Jacob Krimmel. 2021. “The Local Residential Land 

Use Regulatory Environment across U.S. Housing Markets: Evidence from a New 

Wharton Index.” Journal of Urban Economics 124 (July):103337. 

https://doi.org/10.1016/j.jue.2021.103337. 

Gyourko, Joseph, and Raven Molloy. 2015. “Chapter 19 - Regulation and Housing Supply.” In 

Handbook of Regional and Urban Economics, edited by Gilles Duranton, J. Vernon 

Henderson, and William C. Strange, 5:1289–1337. Handbook of Regional and Urban 

Economics. Elsevier. https://doi.org/10.1016/B978-0-444-59531-7.00019-3. 

Gyourko, Joseph, Albert Saiz, and Anita Summers. 2008. “A New Measure of the Local 

Regulatory Environment for Housing Markets: The Wharton Residential Land Use 

Regulatory Index.” Urban Studies 45 (3): 693–729. 

Huang, Haifang, and Yao Tang. 2012. “Residential Land Use Regulation and the US Housing 

Price Cycle between 2000 and 2009.” Journal of Urban Economics 71 (1): 93–99. 

https://doi.org/10.1016/j.jue.2011.08.001. 

Jayashankar, Aparna, and Anthony Murphy. 2023. “High Inflation Disproportionately Hurts 

Low-Income Households.” Federal Reserve Bank of Dallas. 

https://www.dallasfed.org/research/economics/2023/0110. 

Kaplan, Greg, and Giovanni L. Violante. 2010. “How Much Consumption Insurance beyond 

Self-Insurance?” American Economic Journal: Macroeconomics 2 (4): 53–87. 

https://doi.org/10.1257/mac.2.4.53. 

Katz, Lawrence, and Kenneth T. Rosen. 1987. “The Interjurisdictional Effects of Growth 

Controls on Housing Prices.” The Journal of Law and Economics 30 (1): 149–60. 

https://doi.org/10.1086/467133. 

Kenkel, Donald S., Maximilian D. Schmeiser, and Carly Urban. 2014. “Is Smoking Inferior? 

Evidence from Variation in the Earned Income Tax Credit.” The Journal of Human 

Resources 49 (4): 1094–1120. 

Krieger, James, and Donna L. Higgins. 2002. “Housing and Health: Time Again for Public 

Health Action.” American Journal of Public Health 92 (5): 758–68. 

https://doi.org/10.2105/AJPH.92.5.758. 

Malpezzi, Stephen. 1996. “Housing Prices, Externalities, and Regulation in U.S. Metropolitan 

Areas.” Journal of Housing Research 7 (2): 209–41. 

Mian, Atif, Kamalesh Rao, and Amir Sufi. 2013. “Household Balance Sheets, Consumption, and 

the Economic Slump*.” The Quarterly Journal of Economics 128 (4): 1687–1726. 

https://doi.org/10.1093/qje/qjt020. 



 

 

33 

Mills, Edwin S., and Luan Sendé Lubuele. 1997. “Inner Cities.” Journal of Economic Literature 

35 (2): 727–56. 

Mulia, Nina, Sarah E. Zemore, Ryan Murphy, HuiGuo Liu, and Ralph Catalano. 2014. 

“Economic Loss and Alcohol Consumption and Problems during the 2008 to 2009 U.S. 

Recession.” Alcoholism, Clinical and Experimental Research 38 (4): 1026–34. 

https://doi.org/10.1111/acer.12301. 

Nelson, Jon P. 2013. “Meta-Analysis of Alcohol Price and Income Elasticities – with Corrections 

for Publication Bias.” Health Economics Review 3 (July):17. 

https://doi.org/10.1186/2191-1991-3-17. 

Olden, Andreas, and Jarle Møen. 2022. “The Triple Difference Estimator.” The Econometrics 

Journal 25 (3): 531–53. https://doi.org/10.1093/ectj/utac010. 

Petry, Nancy M. 2001. “The Effects of Housing Costs on Polydrug Abuse Patterns: A 

Comparison of Heroin, Cocaine, and Alcohol Abusers.” Experimental and Clinical 

Psychopharmacology 9 (1): 47–58. https://doi.org/10.1037/1064-1297.9.1.47. 

Plummer, Faye, Laura Manea, Dominic Trepel, and Dean McMillan. 2016. “Screening for 

Anxiety Disorders with the GAD-7 and GAD-2: A Systematic Review and Diagnostic 

Metaanalysis.” General Hospital Psychiatry 39 (March):24–31. 

https://doi.org/10.1016/j.genhosppsych.2015.11.005. 

Pollard, Michael S., Joan S. Tucker, and Harold D. Green Jr. 2020. “Changes in Adult Alcohol 

Use and Consequences During the COVID-19 Pandemic in the US.” JAMA Network 

Open 3 (9): e2022942. https://doi.org/10.1001/jamanetworkopen.2020.22942. 

Porter, Michael E. 1995. “The Competitive Advantage of the Inner City.” Harvard Business 

Review, May 1, 1995. https://hbr.org/1995/05/the-competitive-advantage-of-the-inner-

city. 

Quigley, John M., and Steven Raphael. 2004. “Is Housing Unaffordable? Why Isn’t It More 

Affordable?” Journal of Economic Perspectives 18 (1): 191–214. 

https://doi.org/10.1257/089533004773563494. 

Quigley, John M, and Steven Raphael. 2005. “Regulation and the High Cost of Housing in 

California.” American Economic Review 95 (2): 323–28. 

https://doi.org/10.1257/000282805774670293. 

Ramani, Arjun, and Nicholas Bloom. 2021. “The Donut Effect: How COVID-19 Shapes Real 

Estate.” Stanford Institute for Economic Policy Research (SIEPR). 

https://siepr.stanford.edu/publications/policy-brief/donut-effect-how-covid-19-shapes-

real-estate. 

Ruggles, Steven, Sarah Flood, Matthew Sobek, Daniel Backman, Annie Chen, Grace Cooper, 

Stephanie Richards, Renae Rodgers, and Megan Schouweiler. 2024. “IPUMS USA: 

Version 15.0.” Minneapolis, MN. https://doi.org/10.18128/D010.V15.0. 

Ruhm, Christopher J. 2000. “Are Recessions Good for Your Health?*.” The Quarterly Journal 

of Economics 115 (2): 617–50. https://doi.org/10.1162/003355300554872. 

———. 2003. “Good Times Make You Sick.” Journal of Health Economics 22 (4): 637–58. 

https://doi.org/10.1016/S0167-6296(03)00041-9. 

———. 2005. “Healthy Living in Hard Times.” Journal of Health Economics 24 (2): 341–63. 

https://doi.org/10.1016/j.jhealeco.2004.09.007. 

———. 2016. “Health Effects of Economic Crises.” Health Economics 25 (S2): 6–24. 

https://doi.org/10.1002/hec.3373. 



 

 

34 

Shiller, Robert J. 1996. “Why Do People Dislike Inflation?” Working Paper. Working Paper 

Series. National Bureau of Economic Research. https://doi.org/10.3386/w5539. 

Spencer, Merianne R, Matthew F. Garnett, and Arialdi M. Miniño. 2024. “Drug Overdose 

Deaths in the United States, 2002–2022.” National Center for Health Statistics (NCHS) 

Data Brief. 491. Centers for Disease Control and Prevention. 

https://dx.doi.org/10.15620/cdc:135849. 

Stone, Michael E. 2006. “What Is Housing Affordability? The Case for the Residual Income 

Approach.” Housing Policy Debate 17 (1): 151–84. 

https://doi.org/10.1080/10511482.2006.9521564. 

Travers, Jasmine L., Catherine C. Cohen, Andrew W. Dick, and Patricia W. Stone. 2017. “The 

Great American Recession and Forgone Healthcare: Do Widened Disparities between 

African-Americans and Whites Remain?” PLoS ONE 12 (12): e0189676. 

https://doi.org/10.1371/journal.pone.0189676. 

Wassmer, Robert W., and Joshua A. Williams. 2021. “The Influence of Regulation on 

Residential Land Prices in United States Metropolitan Areas.” Cityscape 23 (1): 9–36. 

Whitney, Peyton. 2024. “More Than 42 Million US Households Were Cost Burdened in 2022 | 

Joint Center for Housing Studies.” Joint Center for Housing Studies of Harvard 

University. https://www.jchs.harvard.edu/blog/more-42-million-us-households-were-

cost-burdened-2022. 

Wolff, Edward N. 2023. “Is There Really an Inflation Tax? Not For the Middle Class and the 

Ultra-Wealthy.” Working Paper. Working Paper Series. National Bureau of Economic 

Research. https://doi.org/10.3386/w31775. 

Wolfson, Julia A., Travertine Garcia, and Cindy W. Leung. 2021. “Food Insecurity Is Associated 

with Depression, Anxiety, and Stress: Evidence from the Early Days of the COVID-19 

Pandemic in the United States.” Health Equity 5 (1): 64–71. 

https://doi.org/10.1089/heq.2020.0059. 

Yu, Kong, and Sun Guo. 2023. “The Impact of Housing Rental Market Development on 

Household Consumption and Its Mechanism: Evidence from 69 Large- and Medium-

Sized Cities in China.” Land 12 (7): 1421. https://doi.org/10.3390/land12071421. 



 

 

 

35 

8 TABLES AND FIGURES 

Table 1: Descriptive Statistics of the American Community Survey Data 
 All 

(N = 3,297,772) 

Pre (2017-2019) 

(N = 1,674,919) 

Post (2020 – 2022) 

(N = 1,622,853) 

 Owner Renter Owner Renter Owner Renter 

Observations 2,358,912 938,860 1,184,341 490,578 1,174,571 448,282 

Household Head Age (Mean) 55.9 45.5 56.0 45.5 55.8 45.5 

Female 48.0% 54.5% 47.1% 54.3% 48.9% 54.7% 

Hispanic Origin 12.7% 22.7% 12.2% 22.5% 13.2% 22.8% 

Non-Hispanic Race*       

White 69.9% 46.1% 71.6% 46.8% 68.4% 45.4% 

Black 8.1% 20.7% 8.1% 21.0% 8.2% 20.3% 

Asian 6.7% 6.6% 6.5% 6.6% 6.9% 6.6% 

Others / Mixed 15.1% 26.3% 13.6% 25.2% 16.4% 26.3% 

Education       

Less than High School 5.9% 12.5% 6.3% 13.2% 5.6% 11.8% 

High School Diploma or GED 18.4% 23.8% 18.9% 24.4% 17.8% 23.4% 

Some College 28.5% 31.7% 28.9% 32.3% 28.0% 31.2% 

Bachelor’s Degree 26.9% 20.6% 26.3% 19.5% 27.6% 21.6% 

Graduate Degree 20.3% 11.4% 19.6% 10.7% 21.0% 12.1% 

Income Category (Nominal)       

< $30k 12.6% 35.1% 13.2% 37.1% 12.0% 33.2% 

$30-75k 27.8% 38.3% 29.2% 38.6% 26.5% 38.0% 

$75-100k 14.2% 10.9% 14.5% 10.3% 13.9% 11.4% 

$100-150k 19.9% 9.5% 19.7% 8.6% 20.0% 10.2% 

$150-200k 10.9% 3.3% 10.2% 2.9% 11.4% 3.7% 

$200k+ 14.7% 3.0% 13.1% 2.5% 16.2% 3.5% 

Marital Status       

Married 63.9% 30.8% 64.2% 32.0% 63.6% 29.7% 

Separated /Divorced / Widowed 24.1% 29.4% 24.5% 30.2% 23.8% 28.7% 

Single /Never Married 12.0% 39.8% 11.3% 37.8% 12.6% 41.6% 

Employment Status       

Yes 63.9% 69.3% 64.4% 69.6% 63.4% 69.0% 

No 36.1% 30.7% 35.6% 30.4% 36.6% 31.0% 

Children in Household       

Yes 42.7% 36.7% 42.5% 38.7% 42.9% 34.8% 

No 57.3% 63.3% 57.5% 61.3% 57.1% 65.2% 

This table shows the descriptive statistics of socioeconomic and demographic information of the IPUMS American 

Community Survey 1-year data, from 2017 to 2022. *The non-Hispanic race categories show the share of population 

within the non-Hispanic demographic.    
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Table 2: Descriptive Statistics of the NielsenIQ Household Data 
 All Pre (2017-2019) Post (2020 – 2022) 

 Owner Renter Owner Renter Owner Renter 

Beer Purchase       

Observations 3,166,187 1,628,454 1,537,733 

2,412,586 753,601 1,253,760 374,694 1,158,826 378,907 

Households Beer Purchase - Yes 14.0% 12.1% 12.8% 11.4% 15.3% 12.9% 

Monthly Purchase/Member (Oz), if yes 193.1 211.9 191.5 211.4 194.5 212.3 

Liquor Purchase       

Observations 3,165,876 1,628,178 1,537,698 

2,412,320 753,556 1,253,526 374,652 1,158,794 378,904 

Households Liquor Purchase - Yes 10.5% 9.9% 10.4% 10.0% 10.5% 9.8% 

Monthly Purchase/Member (Oz), if yes 53.0 58.7 52.4 58.6 53.5 58.9 

Wine Purchase       

Observations 3,166,584 1,628,855 1,537,729 

2,412,861 753,723 1,254,042 374,813 1,158,819 378,910 

Households Wine Purchase - Yes 13.8% 12.2% 14.1% 12.5% 13.6% 12.0% 

Monthly Purchase/Member (Oz), if yes 69.0 78.5 67.8 77.4 70.3 79.6 

Cigarette Purchase       

Observations 3,166,077 1,628,359 1,537,718 

2,412,470 753,607 1,253,663 374,696 1,158,807 378,911 

Households Cigarette Purchase - Yes 4.7% 7.4% 4.9% 7.4% 4.6% 7.4% 

Monthly Purchase (Count), if yes 227.6 208.4 222.1 209.9 233.5 206.9 

Female Head Age        

<= 29 years 4.3% 9.3% 4.8 % 9.7% 3.7 % 9.0% 

30 – 39 years 20.9% 25.3% 21.5% 25.1% 20.3% 25.5% 

40 – 49 years 20.5% 18.8% 20.4% 18.0% 20.6% 19.5% 

50 – 64 years 33.6% 28.2% 33.2% 28.6% 34.1% 27.7% 

65+ years 20.7% 18.4% 20.1% 18.5% 21.3% 18.2% 

Male Head Age       

<= 29 years 2.0% 4.3% 2.5 % 4.5% 1.5 % 4.2% 

30 – 39 years 21.4% 26.7% 22.1% 26.6% 20.8% 26.9% 

40 – 49 years 21.0% 19.8% 20.9% 19.1% 21.1% 20.6% 

50 – 64 years 34.4% 29.7% 34.0% 30.3% 34.9% 29.2% 

65+ years 21.2% 19.4% 20.6% 19.6% 21.8% 19.2% 

       

Hispanic Origin 14.5% 15.3% 14.3% 14.5% 14.7% 16.0% 

Non-Hispanic Race*       

White 75.9% 70.8% 76.1% 71.6% 75.6% 70.1% 

Black 10.7% 14.4% 10.7% 14.2% 10.7% 14.5% 

Asian 5.3% 5.2% 5.0% 4.6% 5.6% 5.7% 

Others / Mixed 8.1% 9.6% 8.2% 9.5% 8.0% 9.7% 

Female Head Education       

Less than High School 20.5% 30.7% 20.5% 31.1% 20.5% 30.4% 

High School Diploma or GED 24.6% 22.5% 25.2% 22.5% 23.9% 22.6% 

Some College 25.1% 22.8% 25.3% 23.4% 25.0% 22.2% 

Bachelor’s Degree 19.5% 15.9% 19.0% 15.3% 20.1% 16.5% 

Graduate Degree 10.2% 8.0% 10.0% 7.7% 10.4% 8.4% 

Male Head Education       

Less than High School 29.4% 44.8% 29.9% 44.6% 29.0% 45.0% 

High School Diploma or GED 21.8% 17.2% 22.0% 17.5% 21.6% 17.0% 

Some College 21.2% 17.1% 21.1% 17.3% 21.3% 16.8% 

Bachelor’s Degree 18.2% 14.0% 17.9% 13.8% 18.5% 14.2% 

Graduate Degree 9.3% 6.8% 9.0% 6.7% 9.6% 6.9% 

Income Category       

< $10k 2.8% 7.0% 2.9% 6.7% 2.7% 7.1% 

$10-30k 13.3% 28.5% 14.8% 30.9% 11.8% 26.2% 

$30-50k 15.0% 19.9% 16.2% 20.4% 13.9% 19.4% 

$50-70k 13.4% 13.8% 13.9% 13.7% 12.9% 13.9% 

$70-100k 16.9% 13.0% 17.1% 12.3% 16.8% 13.7% 

$100k+ 38.5% 17.7% 35.1% 15.8% 41.8% 19.6% 

Marital Status       
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Married 61.0% 35.4% 60.8% 35.4% 61.1% 35.5% 

Separated /Divorced / Widowed 23.3% 31.4% 23.8% 32.8% 22.9% 30.0% 

Single /Never Married 15.6% 33.2% 15.4% 31.7% 15.9% 34.5% 

Female Head Employment Status       

Yes 60.8% 59.9% 60.5% 58.9% 61.2% 60.8% 

No 39.2% 40.1% 39.5% 41.1% 38.8% 39.2% 

Male Head Employment Status       

Yes 72.8% 68.5% 72.8% 68.2% 72.8% 68.8% 

No 27.2% 31.5% 27.2% 31.8% 27.2% 31.2% 

This table shows the descriptive statistics of socioeconomic and demographic information of the NielsenIQ Consumer 

Panel data, from 2017 to 2022. *The non-Hispanic race categories show the share of population within the non-

Hispanic demographic. 
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Table 3: Descriptive statistics of the Household Pulse Survey Data (N=499,790) 
  Owner  Renter  

Variables (N=361,775) 72% (N=138,015) 28% 

Caught up on Rent / Mortgage Payment 93.7% 85.5% 

Difficulty with Expense 50.0% 71.4% 

Self-reported Anxiety 53.0% 67.1% 

Self-reported Worry 44.3% 59.8% 

Self-Reported GAD-2 21.7% 34.8% 

Received COVID-19 Vaccine (Yes) 91.4% 87.3% 

Female  50.0% 53.7% 

Hispanic Origin 16.7% 27.3% 

Non-Hispanic Race*   

White 74.1% 61.9% 

Black 11.4% 22.3% 

Asian 10.0% 8.4% 

Others / Mixed 4.5% 7.4% 

Education   
High school or less 25.8% 37.0% 

Some College / Associate’s Degree 25.8% 27.1% 

Bachelor’s Degree 23.9% 20.8% 

Graduate Degree 24.5% 15.1% 

Income category   

<$25k 7.0% 23.9% 

$25-50k 16.0% 28.4% 

$50-100k 28.5% 27.0% 

$100-150k 19.8% 10.6% 

$150k+  28.6% 10.1% 

Children in Household   
No 65.7% 68.1% 

1-2  28.4% 25.2% 

3+  5.9% 6.7% 

Recent Household Job Loss   
Yes 19.1% 10.1% 

Marital Status   

Married 62.0% 30.9% 

Widowed, Divorced, Separated 18.9% 23.1% 

Never Married 19.0% 46.0% 

This table shows the descriptive statistics of socioeconomic and demographic information of the Household Pulse 

Survey data, from 2021 to 2023. *The non-Hispanic race categories show the share of population within the non-

Hispanic demographic. 
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Table 4: DDD - Effect of Housing Regulation (New-Index) on Out-of-Pocket Monthly Housing Expense 

per Member 
Monthly Housing Expense / Member (1) (2) 

New-Index*2017*Renter 0.50 -0.13 

 (6.66) (6.18) 

New-Index*2018*Renter -0.98 -2.86 

 (7.71) (6.44) 

New-Index*2019*Renter - - 

New-Index*2020*Renter 25.56*** 19.58** 

 (9.41) (8.06) 

New-Index*2021*Renter 23.86** 23.12** 

 (10.82) (9.39) 

New-Index*2022*Renter 30.26*** 28.70*** 

 (11.51) (10.65) 

County FE Y Y 

Year FE Y Y 

Dummy Renter Y Y 

County* Renter FE Y Y 

Year* Renter FE Y Y 

HH Characteristic  Y 

Observations 3,297,772 3,297,772 

R-Square 0.10 0.32 

   

2019 Average Rent $766.05 $766.05 

2022 Average Rent $950.28 $950.28 

2019 – 2022 Change in Average Rent $184.23 $184.23 

2019 – 2022 % Change in Average Rent 24.05% 24.05% 

2019 – 2022 Additional Change 3.9pp 3.7pp 

2019 - 2022 Relative Additional Change 16.21% 15.4% 

   

This table estimates the effect of housing regulation index (New-Index) on monthly housing expense per-member for renters relative 

to homeowners, before and after 2019. In Model 1, monthly housing expense is regressed on New-Index*Year*Renter and New-

Index*Year. Model 2 adds 2019 household characteristics – Household income, Marital status, Race, Hispanic origin, Household 

head age, Household head education, Household head gender, Household head employment status and Number of children in 

household. Both models control for County and Year fixed effects, Renter vs. Owner dummy, County*Renter time invariant 

characteristics and Year*Renter secular time trends. Standard error is clustered at county-level. *** p<0.01, ** p<0.05, * p<0.1
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Table 5: Effect of Housing Regulation (New-Index) on 2021-2023 Financial Difficulties and Self-

Reported Mental Health Symptoms 

 Caught Up on 

Rent / 

Mortgage 

Payment 

Difficulty 

with Expense 

 

Anxiety 

 

Worry 

GAD-2 

 

 (1) (2) (3) (4) (5) 

New-Index 0.26*** -0.38*** -0.44*** -0.43*** -0.16 

 (0.09) (0.09) (0.11) (0.11) (0.10) 

New-Index*Renter -0.22*** 0.27*** -0.09 0.03 -0.05 

 (0.08) (0.08) (0.10) (0.10) (0.10) 

HH Characteristic Y Y Y Y Y 

Renter FE Y Y Y Y Y 

Survey-wave*Renter FE Y Y Y Y Y 

Survey-wave*State FE Y Y Y Y Y 

Observations 376,768 499,790 499,790 499,790 499,790 

R-Square 0.11 0.27 0.11 0.10 0.09 

      

Mean 85.5% 71.4% 67.1% 59.8% 34.8% 

Relative Change -25.8% 37.7% NA NA NA 

      
This table estimates the effect of housing regulation index (New-Index) on difficulty with housing payment, difficulty with 

expenses, self-reported anxiety, worry and Generalized Anxiety Disorder (GAD-2), for renters relative to homeowners. All models 

control for household characteristics – Household income, Marital status, Race, Hispanic origin, Age, Gender, Education, Number 

of children in household, Recent household job loss, COVID-19 vaccination status, Renter, Survey-wave*Renter and Survey-

wave*State fixed effects. Standard error is clustered at household-level. *** p<0.01, ** p<0.05, * p<0.1
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Figure 1: Change in Out-of-Pocket Monthly Housing Expense per Member from 2019 to 2022 

vs Housing Regulations (New-Index) 

Panel A: Owner     Panel B: Renter 

     
 

 

 

 

 

 

Figure 2: DD - Change in Out-of-Pocket Monthly Housing Expense per Member, Pre and Post 

2019 

Panel A: DD Owner     Panel B: DD Renter 
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Figure 3: DDD - Change in Out-of-Pocket Monthly Housing Expense per Member for Renters 

relative to Owners, Pre and Post 2019 
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Figure 4: DDD – Extensive Margin: Change in Monthly Beer Purchase per Household Member 

for Renters relative to Owners, Pre and Post 2019 

 
 

 

Figure 5: DDD - Intensive Margin: Change in Monthly Beer Purchase per Household Member 

for Renters relative to Owners, Pre and Post 2019 

 
 

 

 



 

 

 

44 

Figure 6: DDD - Extensive Margin: Change in Monthly Liquor Purchase per Household 

Member for Renters relative to Owners, Pre and Post 2019 

 
 

 

Figure 7: DDD - Intensive Margin: Change in Monthly Liquor Purchase per Household Member 

for Renters relative to Owners, Pre and Post 2019 
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Figure 8: DDD - Extensive Margin: Change in Monthly Wine Purchase per Household Member 

for Renters relative to Owners, Pre and Post 2019 

 
 

 

Figure 9: DDD - Intensive Margin: Change in Monthly Wine Purchase per Household Member 

for Renters relative to Owners, Pre and Post 2019 
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Figure 10: DDD - Extensive Margin: Change in Household Monthly Cigarette Purchase for 

Renters relative to Owners, Pre and Post 2019 

 
 

 

Figure 11: DDD - Intensive Margin: Change in Household Monthly Cigarette Purchase for 

Renters relative to Owners, Pre and Post 2019 
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Figure 12: DDD - Change in Monthly Household Income per Adult9 for Renters relative to 

Owners, Pre and Post 2019 

 

 
9 Household income reports the total income of all household members age 15+ during the previous year. Monthly household 

income per adult is calculated by dividing the annual household income by 12 and by number of adults in the household. 
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9 APPENDIX 

9.1 New-Index – Exogenous Variable for Housing Regulation 

We construct our housing regulation variable – New-Index using the Wharton Residential 

Land Use Regulation Index (WRLURI) , which comprises of 12 components, discussed below. 

• Local Political Involvement Index (LPPI): This component measures the degree to which 

various local actors, such as local council, managers, community pressure groups and other 

entities, influence the local residential development process. 

• State Political Involvement Index (SPII): This component measures the degree of influence 

of state legislatures in residential building activities. 

• Court Involvement Index (CII): It measures the involvement of local and state courts in 

residential building activities and/or their growth management. 

• Local Project Approval Index (LPAI): This component measures the approval needed from 

different entities, such as local council, commissioners, county zoning board, 

environmental review board, public health office and others, for building new housing. It 

pertains to projects that do not require changes in the existing zoning codes.  

• Local Zoning Approval Index (LZAI): This component is similar to LPAI, except, it is 

applicable on projects that require changes in the local zoning codes. 

• Local Assembly Index (LAI): It measures whether a town meeting required to approve any 

residential project. 

• Supply Restrictions Index (SPI): It measures the restrictions (annual cap), if at all, on the 

supply of new housing. 
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• Density Restrictions Index (DRI): It measure the restrictions related to the minimum lot 

size requirements. 

• Open Space Index (OSI): This component measures whether new projects are required to 

provide some type of space for the community to use as part of the project. 

• Exactions Index (EI): It measure whether developers are required to pay any kind of impact 

fee. 

• Affordable Housing Index (AHI): It measure whether new projects are required to include 

affordable housing. 

• Approval Delay Index (ADI): This component measures the review time for residential 

project and permit approval. 

To construct New-Index, we begin by estimating the effect of county-level Wharton Residential 

Land Use Regulation Index (WRLURI), a composite measure of 12 components, on out-of-pocket 

monthly housing expense per member, using our Difference-in-Difference-in-Difference (DDD) 

estimation approach, outlined in Section 3. As shown in Appendix Figure A4, we observe a 

significant effect of WRLURI on out-of-pocket monthly housing expense per member for renters 

relative to homeowners in counties with more restrictive regulation compared to those with less 

restrictive regulation, in post 2019 period. To further understand the role of each individual 

component on out-of-pocket housing expense, we run the DDD estimation for each sub-component 

(see Appendix Figure A5, Panel A – Panel L). Among these, five components - SPII, LAI, DRI 

OSI and EI – are found to have a significant effect on out-of-pocket monthly housing expense per 

member. 

We constructed a new weighted composite measure, New-Index, using the five significant 

components. To find the optimal weights for these components, we applied the Slot Machine 
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method outlined in (Aladago and Torresani 2021), which involves selecting weights from a set of 

random weights that maximizes a given function. Our objective was to maximize the post-2019 

coefficients and minimize the pre-2019 coefficients from equation 3.  

𝑀𝑎𝑥𝑖𝑚𝑖𝑧𝑒 { ∑ 𝛽𝑖
2 − ∑ 𝛼𝑡

2 

2018

𝑡=2017

2022

𝑖=2020

} 

We generated 500 random weights and assigned them to the five significant components in a 

looping process, creating 100 different composite indices based on various combinations of SPII, 

LAI, DRI OSI and EI. Then, we run 100 loops of the DDD estimation model using these 

combinations. Moving on, we calculated the loss function based on the estimated coefficients, 

ranking the results from best to least. This process was repeated on several test datasets, each 

comprising a 50% sample of the full dataset. Finally, we selected the weight set that consistently 

ranked in top five in different test datasets, and used it to create our final composite measure, New-

Index. This index has a mean of 0.98, a median of 1 and a standard deviation of 0.42. 

𝑁𝑒𝑤𝐼𝑛𝑑𝑒𝑥 = 0.06 ∗ 𝑆𝑃𝐼𝐼 + 0.33 ∗ 𝐿𝐴𝐼 +  0.13 ∗ 𝐷𝑅𝐼 + 0.40 ∗ 𝑂𝑆𝐼 +  0.09 ∗ 𝐸𝐼  

9.2 IPUMS USA - American Community Survey Data 

The IPUMS USA database provides highly integrated, precise data from the American 

Community Surveys of 2000 – present. It provides detailed information on various aspects of U.S. 

population, such as internal migration, labor-force participation, occupational structure, education, 

ethnicity, and household composition, both at the household and individual-levels over time. For 

this study, we use annual data from 2017 to 2022. To measure out-of-pocket monthly housing 

expense, we use the variables “OWNCOST” and “RENTGRS” for homeowners and renters, 

respectively. OWNCOST captures total monthly payment for owner-occupied house/units, which 

is the sum of mortgages, taxes, insurances, and other costs. Importantly, it is not the user cost of 
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housing, rather out-of-pocket expense of owning a house (Quigley and Raphael 2004). RENTGRS 

reflects the gross monthly rental cost of the housing unit, including the contract rent and additional 

rent-related expenses. Finally, we factor in household size to construct a standardized variable – 

“Out-of-pocket Monthly Housing Expense per Member”. The dataset also provides information 

on type of housing tenure (homeowner vs renter) and household’s demographic characteristics, 

such as race, age, gender, education, marital status and employment status of the household head, 

household income, and number of children in home. Geographic information is available at 

county-level, which enable us to merge the housing regulation data. Importantly, to protect 

participants privacy, particularly in smaller geographic areas, the dataset is limited to regions with 

population of 100,000 or more. Consequently, the final dataset includes 363 distinct counties, 

representing the most densely populated regions. Details on household demographic 

characteristics are discussed below. 

• Age: The survey contains the age of the household head. 

• Gender: The survey assigns 1 for “Male” and 2 for “Female”. 

• Hispanic Origin: The survey assigns 0 for “non-Hispanic”, 1 for “Mexican”, 2 for 

“Puerto Rican”, 3 for “Cuban” and 4 for “Others”. We created a dummy variable, 

where 0 indicates “non-Hispanic” and 1 indicates “Hispanic Origin”. 

• Non-Hispanic Race: The survey codes non-Hispanic race from 1 – 9. We created a 

new scale from 1 – 5, where 1 is “White”, 2 is “Black”, 3 is “Native Americans”, 4 

is “Asians” and 5 is “Others/Mixed”. 

• Education: The survey codes education from 0 – 11. We created a new scale from 1 

– 7, where 1 is “No school or up to kindergarten”, 2 is “Less than high school”, 3 is 
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“High school but no diploma”, 4 is “High school”, 5 is “Some college”, 6 is 

“Bachelor’s degree” and 7 is “Graduate degree”. 

• Marital Status: The survey codes marital status from 1 – 6. We created a new scale 

from 1 – 3, where 1 is “Married”, 2 is “Separated or Divorced or Widowed” and 3 is 

“Never married”, 

• Employment Status: The survey codes marital status from 1 – 3. We created a dummy 

variable, where 1 indicates “Employed” and 0 indicates “Not employed” 

• Number of Children: The survey collects data on number of children in household. 

We created a categorical variable, where 0 indicates “No children”, 1 indicates “1 

child”, 2 indicates “2 children” and 3 indicates “3 or more children” in the household. 

• Household Income: The survey collects total income of the households. We created 

a categorical variable, where 1 is less than $10,000; 2 is $10,001 to $30,000; 3 is 

$30,001 to $50,000; 4 for $50,001 to $75,000; 5 is $75,001 to $100,000; 6 is $100,001 

to $150,000; 7 for $150,001 to $200,000; and 8 is $200,001 and above. 

9.3 Kilts NielsenIQ Consumer Panel Data 

NielsenIQ Consumer Panel data is a longitudinal dataset that tracks household purchases 

from approximately 60,000 panelist households each year. The dataset, provided by the Kilts 

Center for Marketing at the University of Chicago, Booth School of Business, began in 2004. For 

our analysis, we use data from 2017 to 2022 to estimate the effects of increased out-of-pocket 

monthly housing expense, driven by stringent housing regulations, on household alcohol and 

tobacco purchases. The dataset provides detailed information on grocery and non-grocery 

purchases from a nationally representative sample of households.  
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It is important to note that the Consumer Panel data transitioned to a new product hierarchy 

structure starting from 2021, meaning the product classification for 2021-2022 differs from that of 

2017 to 2020. Between 2004 to 2020, products are grouped into 10 departments (7 food and 3 non-

food). To study changes in alcohol purchases, we use the non-food department – “Alcoholic 

Beverages”, which is further categorized into 3 product groups - Beer, Liquor and Wine. For 

tobacco purchases, we use the non-food department – “Non-Food Grocery”, focusing on the 

product group “Tobacco & Accessories” and the product module “Cigarettes”.  

From 2021 onwards, the new product hierarchy is comprised of 18 departments (8 food 

items, 10 non-food), classified into super-categories (product group), and categories (product 

module). For alcohol purchases, we use the non-food department – “Alcohol”, which is divided 

into 5 super-categories. Out of these, we analyze the categories “Beer/FMD/Cider, Total Spirits, 

and Total Wine”. For tobacco purchases, we use the non-food department – “Tobacco and Tobacco 

Alternatives”, focusing on the super-category “Tobacco” and the category “Cigarettes”. 

We then create separate datasets for Beer, Liquor, Wine and Cigarette purchases. For 

statistical reasons, we also create separate datasets for households that did not purchase beer, 

liquor, wine and cigarette, and merge the zero-value file of each product with the non-zero value 

file. Finally, using the county FIPS codes, we merge the housing regulation data, creating a final 

datasets for alcohol (Beer, Liquor, Wine) and tobacco (Cigarette) purchases with roughly 42,000 

to 47,00010 distinct households in each year from 2017 to 2022. We use household weights - 

“Projection Factor” to re-weight the data to better reflect national demographic estimates. The 

NielsenIQ Consumer Panel data also provides information on household geographic location, type 

of residence (homeowner versus renter) and demographic characteristics, discussed below. 

 
10 The housing regulations data and NielsenIQ data have 1039 and 2916 distinct counties, respectively. After merging 

the two, we have roughly 1012 counties, creating a dataset of roughly 42,000 to 47,000 distinct households. 
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• Geographic Variables:  The data contains panelist ZIP code, FIPS state and county codes, 

region, and Scantrack Market code (assigned by NielsenIQ). We use FIPS state and county 

codes to create 5-digit unique county-level FIPS code, which is used to merge with the 

county-specific housing regulation, creating a final dataset with roughly 1022 distinct 

counties. 

• Owner versus Renter:   The data contains variable - “Type of Residence”, which is 

categorized into: One Family House, One Family House (Condo/Coop), Two Family 

House, Two Family House (Condo/Coop), Three+ Family House, Three+ Family House 

(Condo/Coop), and Mobile Home or Trailer. We construct a dummy variable “Owner” for 

this study, where 1 indicates “Owner – One Family House”, and 0 indicates “Renter”, 

representing the remaining “Type of Residence”. 

• Demographic Variables11: The data gathers information on household income, size, 

composition, race, Hispanic origin, marital status, type of residence, presence and age of 

children. It also provides information on age, education, occupation and hours employment 

of the male and female heads of the household. These demographic characteristics are used 

as covariates (listed below) in our empirical model to control for socio-economic 

differences between households, particularly between homeowners and renters. 

• Number of Adults: We use monthly alcohol purchase per household member (beer, liquor 

and wine) in our analysis. To do so, we create the variable “Number of Adults in 

Household” using the variables: “Household Size” and “Age and Presence of Children” 

o Number of Adults = Household Size – 1 if household has 1 child  

o Number of Adults = Household Size – 2 if household has 2 children  

 
11 As per the NielsenIQ Datasets, the numeric codes of these variables are part of NielsenIQ’s proprietary 

information which is not allowed to be disclosed publicly. 
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o Number of Adults = Household Size – 3 if household has 3 children  

o Number of Adults = Household Size if household has no child  

• Household Size: The variable indicates the number of members residing in household. We 

create a new household size variable for this study, scaled from to 1 to 5 to use as a 

covariate, where1 indicates one member, 2 indicate two members, 3 indicate three 

members, 4 indicate four members, and 5 indicates 5 or more members in household. 

• Household Income: The variable indicates the range of total annual household income. We 

create a new categorical variable for this study, scaled from 1 to 6, where 1 is for income 

less than $10,000, 2 indicates between $10,000 to $30,000, 3 indicates between $30,000 to 

$50,000, 4 indicates between $50,000 to $70,000, 5 indicates between $70,000 to $100,000 

and 6 indicates more than $100,000. 

• Marital Status: The variable indicates the marital status of household heads: Married, 

Widowed, Divorced / Separated or Single. We create a new categorical variable for this 

study, where 1 indicates “Married”, 2 indicates “Widowed / Divorced / Separated, and 3 

indicates “Single”. 

• Race: The variable represents the racial identity of the household: White / Caucasian, Black 

/ African American, Asian and Other. 

• Hispanic Origin: The variable represents whether members of the household are of 

Hispanic origin. 

• Female (Male) Head Age: The variable indicates the age range of household head: Under 

25 years, 25-29 years, 30 – 34 years, 35 – 39 years, 40 – 44 years, 45 – 49 years, 50 – 54 

years, 55 – 64 years and 65+ years. 
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• Female (Male) head Education: The variable indicates the highest degree earned by 

household head:  Grade School, Some High School, Graduated High School, Some 

College, Graduated College and Post Graduate College. 

• Female (Male) Head Occupation: The variable indicates the type of employment for 

household head: “Economist, Doctor, Lawyer, etc.”, “Administrator, Banker, Government 

employee, etc.”, “Cashier, Inventory manger, Insurance adjuster, etc.”, “People working in 

sales”, “Carpenter, Baker, Technician, etc.”, “Factory machine operator, delivery person, 

etc.”, “Members of Armed Forces”, “Barber, Childcare worker, bartender, etc.”, “Farmer”, 

“Students employed less than 30 hours”, “Constriction worker, gardener, etc.” and 

“Housewife, unemployed, retired and unable to work. 

9.4 Household Pulse Survey Data 

The Household Pulse Survey (HPS) is a nation-wide survey conducted by the U.S. Census 

Bureau, in collaboration with multiple federal agencies, to measure the impact of emergent issues 

on American households from a social and economic perspective. The survey has multiple phases, 

and each phase has multiple waves to produce statistics at three levels: national, state, and 15 

metropolitan areas. We used data from survey Waves 32 (June 9, 2021 to June 21, 2021) to Wave 

63 (October 18, 2023 to October 30, 2023) in this study for two reasons a) the inflation began to 

rise in the fall of 2021, with the Consumer Price Index (CPI) reaching 5.4 percent by June 2021, 

and it continued until the end of 2023, and b) by the end of May 2021, over 50 percent of the 

population had received at least one dose of COVID-19 vaccine, leading to receding of the peak 

effects of the pandemic.   

To capture the impact of the housing regulation on households’ financial difficulties and 

mental wellbeing, we use four questions from the survey:  
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• Caught up on rent : Is this household currently caught up on rent payments? The responses 

are 1 (Yes) and 2 (No). 

• Difficulty with expenses: In the last 7 days, how difficult has it been for your household to 

pay for usual household expenses, including but not limited to food, rent or mortgage, car 

payments, medical expenses, student loans, and so on? The responses range from 1 to 4, 

where 1 is “Not at all difficult”, 2 is “A little difficult”, 3 is “Somewhat difficulty” and 4 

is “Very difficult”. We create a new dummy variable for difficulty with expense, where 0 

is “Not at all difficult” and 1 is “A little / Somewhat / Very difficult”. 

• Anxiety: Over the last 7 days, how often have you been bothered by the following problems 

... Feeling nervous, anxious, or on edge? The responses range from 1 to 4, where 1 is “not 

at all”, 2 is “several days”, 3 is “more than half the days”, and 4 is “nearly every day”? We 

create a new dummy variable for anxiety for our analysis, where 0 is “Not at all” and 1 is 

“Several days / more than half the days / nearly every day”. 

• Worry: Over the last 7 days, how often have you been bothered by the following problems 

... Not being able to stop or control worrying? The responses range from 1 to 4, where 1 is 

“not at all”, 2 is “several days”, 3 is “more than half the days”, and 4 is “nearly every day”? 

We create a new dummy variable for worry for our analysis, where 0 is “Not at all” and 1 

is “Several days / more than half the days / nearly every day”. 

• Generalized Anxiety Disorder (GAD-2): For this study, as per the Center for Disease 

Control and Prevention (CDC) scoring and estimation, the index for anxiety and worry are 

rescaled to 0 to 3., where 0 is Not at all, 1 is Several days, 2 is More than half the days, and 

3 is Nearly every day.  Following the CDC aggregation standards, the two responses on 
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anxiety and worry are added together to create the variable “Generalized Anxiety 

Disorder”, where a sum equal to three or greater is associated with anxiety disorder. 

The demographic characteristics of household head and household are discussed below.  

• Age: The survey contains the birth year of each respondent. We calculated age of each 

respondent based on the year of the survey conducted, i.e., either 2020 or 2021. 

• Gender: The survey assigned 1 for “Male” and 2 for “Female”. 

• Hispanic: The survey assigned 1 for “Not of Hispanic origin” and 2 for “Hispanic 

origin.”  

• Non-Hispanic Race: As per the survey, 1 is for “Non-Hispanic White”, 2 for “Non-

Hispanic Black”, 3 for “Non-Hispanic Asian” and 4 for “other non-Hispanic races”. 

• Education: The survey indexed education from 1 to 7, where 1 is less than high school, 

2 is some high school, 3 is high school graduate or equivalent, 4 is some college, but 

degree not received or in progress, 5 is associate degree, 6 is bachelor’s degree, and 7 

is graduate degree.  

• Marital Status: The survey indices are 1 for “Now Married”, 2 for “Widowed”, 3 for 

“Divorced”, 4 for “Separated”, and 5 for "Never Married”.  

• Income: The survey indices for income are as follows. 1 for less than $25,000; 2 for 

$25,000 to $34,999; 3 for $35,000 to $49,999; 4 for $50,000 to $74,999; 5 for $75,000 

to $99,999; 6 for $100,000 to $149,999; 7 for $150,000 to $199,999; and 8 for 

$200,000 and above. 

• Number of Children: The variable “Total number of people under 18-years old in 

household” counts the number of children. 
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• Work Loss: The survey asks question on any recent household job loss, where 1 id 

“Yes” and 2 is “No”. 

• COVID-19 Vaccine: The survey gathers information on household head’s 

vaccination status. 1 indicates “Yes” and 2 indicates “No”.  
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9.5 Tables and Figures 

Table A1: DD - Effect of Housing Regulations (New-Index) on Out-of-Pocket Monthly Housing 

Expense per Member 
Monthly Housing Expense / Member (1) (2) 

Owner Renter Owner Renter 

New-Index*2017 -14.35** -13.84** -10.49* -12.57** 

 (5.94) (6.87) (5.36) (6.05) 

New-Index*2018 -7.67* -8.65 -5.12 -8.80 

 (4.08) (6.98) (3.59) (5.45) 

New-Index*2019 - - - - 

New-Index*2020 10.74* 36.30*** 9.28* 27.73*** 

 (5.62) (10.02) (5.08) (7.24) 

New-Index*2021 9.24 33.10*** 7.97 31.53*** 

 (6.34) (10.43) (5.81) (8.57) 

New-Index*2022 8.68 38.94*** 10.63 39.03*** 

 (8.53) (12.01) (8.40) (10.40) 

County FE Y Y Y Y 

Year FE Y Y Y Y 

HH Characteristic   Y Y 

Observations 2,358,912 938,860 2,358,912 938,860 

R-Square 0.10 0.11 0.29 0.41 

This table estimates the effect of housing regulations (New-Index) on monthly housing expense per member relative to year 2019. 

Model 1 is the basic specification, where monthly housing expense per household member is regressed on New-Index*Year. Model 

2 controls for household characteristics – Household income, Marital status, Race, Hispanic origin, Household head age, Household 

head education, Household head gender, Household head employment status and Number of children in household. Both models 

control for county and year fixed effects. Standard error is clustered at county-level. *** p<0.01, ** p<0.05, * p<0.1 
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Table A2: DD – Effect of Housing Regulations (New-Index) on Monthly Alcohol Purchase / 

Household Member 
 Extensive Intensive Intensive (Log) 

 Owner Renter Owner Renter Owner Renter 

Beer (1) (2) (3) (4) (5) (6) 

New-Index*2017 0.0004 -0.0074 -9.50 1.46 -0.0318 -0.0041 

 (0.0047) (0.0078) (8.13) (14.90) (0.0416) (0.0772) 

New-Index*2018 -0.0001 -0.0102 -4.38 -3.46 0.0032 -0.0315 

 (0.0041) (0.0069) (6.56) (15.59) (0.0317) (0.0754) 

New-Index*2019 - - - - - - 

New-Index*2020 -0.0004 -0.0001 -6.01 -6.08 0.0147 -0.0103 

 (0.0048) (0.0069) (6.52) (14.27) (0.0352) (0.0700) 

New-Index*2021 0.0058 -0.0008 -8.81 11.97 0.0017 0.0595 

 (0.0052) (0.0076) (7.61) (18.02) (0.0421) (0.0922) 

New-Index*2022 -0.0040 0.0050 -7.47 26.91 0.0125 0.174* 

 (0.0059) (0.0091) (8.53) (20.46) (0.0449) (0.0980) 

Year & County FE Y Y Y Y Y Y 

Observations 2,412,585 753,601 335,550 87,107 335,550 87,107 

R-Square 0.04 0.05 0.18 0.26 0.16 0.23 

Liquor       

New-Index*2017 -0.0033 -0.0144 2.31 -3.97 0.0343 -0.0696 

 (0.0042) (0.0093) (1.79) (3.53) (0.0346) (0.0776) 

New-Index*2018 -0.0064* -0.0029 4.18** -1.00 0.0961*** -0.0081 

 (0.0035) (0.0065) (1.68) (2.73) (0.0300) (0.0639) 

New-Index*2019 - - - - - - 

New-Index*2020 0.0019 0.0027 0.45 -5.08* 0.0202 -0.0916 

 (0.0041) (0.0068) (1.63) (2.79) (0.0312) (0.0633) 

New-Index*2021 0.0036 0.0013 0.89 -6.81* 0.0038 -0.0968 

 (0.0048) (0.0080) (2.24) (3.76) (0.0426) (0.0855) 

New-Index*2022 -0.0038 0.0095 -2.71 -1.73 -0.0325 0.0159 

 (0.0048) (0.0080) (2.58) (4.10) (0.0482) (0.0863) 

Year & County FE Y Y Y Y Y Y 

Observations 2,412,320 753,556 253,687 75,377 253,687 75,377 

R-Square 0.03 0.04 0.17 0.21 0.15 0.19 

Wine       

New-Index*2017 0.0057 -0.0010 -2.86 -2.47 -0.0137 -0.0453 

 (0.0046) (0.0076) (3.17) (6.88) (0.0412) (0.0764) 

New-Index*2018 -0.0011 -0.0045 0.86 -1.34 0.0314 -0.0331 

 (0.0040) (0.0065) (2.32) (4.63) (0.0307) (0.0587) 

New-Index*2019 - - - - - - 

New-Index*2020 0.0063 0.0048 0.92 6.01 -0.0008 0.0607 

 (0.0045) (0.0067) (2.82) (5.08) (0.0394) (0.0676) 

New-Index*2021 -0.0034 0.0009 1.07 3.24 0.0228 0.0440 

 (0.0052) (0.0075) (3.78) (5.09) (0.0484) (0.0608) 

New-Index*2022 -0.0061 0.0014 -3.39 10.74** -0.0231 0.0927 

 (0.0055) (0.0078) (4.00) (5.26) (0.0515) (0.0826) 

Year & County FE Y Y Y Y Y Y 

Observations 2,412,861 753,723 360,344 100,144 360,344 100,144 

R-Square 0.04 0.05 0.16 0.20 0.16 0.21 

This table estimates the effect of housing regulations (New-Index) on household monthly alcohol purchase per member for 

homeowners and renters separately, in counties with more stringent regulation compared to those with less stringent regulations, 

before and after 2019. Columns 1 and 2 estimate extensive margin – the effect of housing regulations on whether a household 

purchases alcohol. Columns 3 and 4 estimate intensive margin – the effect of housing regulations on monthly purchase of alcohol 

per household member (Oz), given that a household already buys alcohol. Columns 5 and 6 estimate intensive margin with Log of 

monthly alcohol purchase per household member. All estimates control for household characteristics – Household income, Marital 

status, Race, Hispanic origin, Male head age, Female head age, Male head education, Female head education, Male head 

occupation, Female head occupation. All estimates control for Year and County fixed effects. Standard error is clustered at county-

level. *** p<0.01, ** p<0.05, * p<0.1
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Table A3: DD – Effect of Housing Regulations (New-Index) on Household Monthly Cigarette 

Purchase 
 Extensive Intensive Intensive (Log) 

 Owner Renter Owner Renter Owner Renter 

Cigarette (1) (2) (3) (4) (5) (6) 

New-Index*2017 0.0034 0.0027 0.03 -14.16 0.0108 -0.0882 

 (0.0051) (0.0089) (12.35) (18.44) (0.0764) (0.1170) 

New-Index*2018 0.0009 0.0025 10.12 -14.69 0.0591 -0.0909 

 (0.0042) (0.0072) (10.87) (13.95) (0.0698) (0.0924) 

New-Index*2019 - - - - - - 

New-Index*2020 -0.0068 0.0007 17.03* -18.37 0.1240** -0.1260 

 (0.0042) (0.0087) (9.34) (17.58) (0.0570) (0.1160) 

New-Index*2021 -0.0023 -5.00e-06 38.42*** 10.69 0.2250*** 0.0113 

 (0.0046) (0.0010) (12.35) (18.86) (0.0710) (0.1150) 

New-Index*2022 0.0015 0.0049 29.28** 41.04* 0.1690** 0.2430* 

 (0.0051) (0.0106) (13.96) (22.07) (0.0793) (0.1380) 

Year & County FE Y Y Y Y Y Y 

Observations 2,412,470 753,606 98,422 49,145 98,422 49,145 

R-Square 0.05 0.08 0.28 0.28 0.26 0.25 

This table estimates the effect of housing regulations (New-Index) on household monthly cigarette purchase for homeowners and 

renters separately, in counties with more stringent regulation compared to those with less stringent regulations, before and after 

2019. Columns 1 and 2 estimate extensive margin – the effect of housing regulations on whether a household purchases cigarette. 

Columns 3 and 4 estimate intensive margin – the effect of housing regulations on household monthly cigarette purchases (Count), 

given that a household already buys cigarettes. Columns 5 and 6 estimate intensive margin with Log of household monthly cigarette 

purchases. All estimates control for household characteristics – Household income, Marital status, Race, Hispanic origin, Male 

head age, Female head age, Male head education, Female head education, Male head occupation, Female head occupation. All 

estimates control for Year and County fixed effects. Standard error is clustered at county-level. *** p<0.01, ** p<0.05, * p<0.1 
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Table A4: DDD - Effect of Housing Regulations (New-Index) on Monthly Alcohol Purchase / Household Member 
 Beer Liquor Wine 

 Extensive Intensive Intensive 

(Log) 

Extensive Intensive Intensive 

(Log) 

Extensive Intensive Intensive 

(Log) 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

New-Index*2017*Renter -0.0075 7.37 0.0094 -0.0108 -6.02 -0.1030 -0.0051 0.04 -0.0342 

 (0.0096) (18.02) (0.0930) (0.0104) (3.86) (0.0847) (0.0090) (8.33) (0.0988) 

New-Index*2018*Renter -0.0095 -0.08 -0.0403 0.0043 -5.21 -0.1030 -0.0022 -2.14 -0.0672 

 (0.0081) (18.07) (0.0860) (0.0078) (3.23) (0.0685) (0.0078) (5.25) (0.0669) 

New-Index*2019*Renter - - - - - - - - - 

New-Index*2020*Renter 0.0001 -0.84 -0.0279 0.0013 -5.81 -0.1230 -0.0008 5.17 0.0624 

 (0.0090) (15.90) (0.0821) (0.0081) (3.66) (0.0761) (0.0080) (6.68) (0.0855) 

New-Index*2021*Renter -0.0078 18.99 0.0496 -0.0019 -7.85* -0.1080 0.0049 2.07 0.0165 

 (0.0094) (19.41) (0.1020) (0.0094) (4.53) (0.0979) (0.0085) (6.12) (0.0775) 

New-Index*2022*Renter 0.0089 33.08 0.1520 0.0136 0.35 0.0367 0.0077 13.72* 0.1080 

 (0.0112) (21.48) (0.1050) (0.0098) (5.04) (0.1030) (0.0090) (7.10) (0.1030) 

Year FE Y Y Y Y Y Y Y Y Y 

Renter FE Y Y Y Y Y Y Y Y Y 

County FE Y Y Y Y Y Y Y Y Y 

Year X Renter Y Y Y Y Y Y Y Y Y 

County X Renter Y Y Y Y Y Y Y Y Y 

Observations 3,166,186 422,657 422,657 3,165,876 329,064 329,064 3,166,584 460,488 460,488 

R-Square 0.04 0.20 0.17 0.04 0.18 0.16 0.04 0.17 0.17 
This table estimates the effect of housing regulations (New-Index) on household monthly alcohol purchase per member for renters relative to homeowners, in counties with more 

stringent regulation compared to those with less stringent regulations, before and after 2019. Columns 1, 4 and 7 estimate extensive margin – the effect of housing regulations on 

whether a household purchases alcohol. Columns 2, 5 and 8 estimate intensive margin – the effect of housing regulations on monthly purchase of alcohol per household member 

(Oz), given that a household already buys alcohol. Columns 3, 6 and 9 estimate intensive margin with Log of monthly alcohol purchase per household member. All estimates control 

for household characteristics – Household income, Marital status, Race, Hispanic origin, Male head age, Female head age, Male head education, Female head education, Male head 

occupation, Female head occupation. All estimates control for Year, Renter and County fixed effects, County*Renter time invariant characteristics and Year*Renter time trend. 

Standard error is clustered at county-level. *** p<0.01, ** p<0.05, * p<0.1



 

 

 

64 

Table A5: DDD - Effect of Housing Regulations (New-Index) on Household Monthly Cigarette 

Purchase 
 Cigarette 

 Extensive Intensive Intensive (Log) 

 (1)  (2)  (3) 

New-Index*2017*Renter -0.0004 -15.04 -0.1010 

 (0.011) (21.79) (0.1400) 

New-Index*2018*Renter 0.0029 -26.31 -0.1530 

 (0.0085) (17.81) (0.1130) 

New-Index*2019*Renter - -  

New-Index*2020*Renter 0.0078 -36.88* -0.2670** 

 (0.0100) (20.53) (0.1330) 

New-Index*2021*Renter 0.0017 -25.32 -0.2090* 

 (0.0113) (21.31) (0.1240) 

New-Index*2022*Renter 0.0032 14.57 0.0840 

 (0.0117) (26.20) (0.1580) 

Year FE Y Y Y 

Renter FE Y Y Y 

County FE Y Y Y 

Year X Renter Y Y Y 

County X Renter Y Y Y 

HH Characteristic Y Y Y 

Observations 3,166,076 147,567 147,567 

R-Square 0.06 0.28 0.25 
This table estimates the effect of housing regulations (New-Index) on household monthly cigarette purchase for renters relative to 

homeowners, in counties with more stringent regulation compared to those with less stringent regulations, before and after 2019. 

Column 1 estimates extensive margin – the effect of housing regulations on whether a household purchases cigarette. Columns 2 

estimates intensive margin – the effect of housing regulations on household monthly purchase of cigarette (Count), given that a 

household already buys cigarette. Columns 3 estimates intensive margin with Log of household monthly cigarette purchase. All 

estimates control for household characteristics – Household income, Marital status, Race, Hispanic origin, Male head age, Female 

head age, Male head education, Female head education, Male head occupation, Female head occupation. All estimates control for 

Year, Renter and County fixed effects, County*Renter time invariant characteristics and Year*Renter time trend. Standard error is 

clustered at county-level. *** p<0.01, ** p<0.05, * p<0.1
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Table A6: Effect of Housing Regulations (New-Index) on Self-Reported Frequency of Anxiety, 

Worry and Difficulty with Expenses: Intensive Margins 
 Anxiety Worry Difficulty with Expense 

 0-1 vs 2-3 0-2 vs 3 0-1 vs 2-3 0-2 vs 3 0-1 vs 2-3 0-2 vs 3 

 (1) (2) (3) (4) (5) (6) 

New-Index -0.124 0.112 -0.078 0.029 -0.473*** -0.235*** 

 (0.100) (0.085) (0.099) (0.081) (0.105) (0.087) 

New-Index*Renter -0.037 0.064 0.009 0.005 0.372*** 0.329*** 

 (0.097) (0.082) (0.095) (0.078) (0.098) (0.085) 

HH Characteristic Y Y Y Y Y Y 

Renter FE Y Y Y Y Y Y 

Survey-wave*Renter FE Y Y Y Y Y Y 

Survey-wave*State FE Y Y Y Y Y Y 

Observations 499,790 499,790 499,790 499,790 499,790 499,790 

R-Square 0.09 0.06 0.08 0.06 0.23 0.18 
This table estimates the effect of housing regulations (New-Index) on self-reported frequency of Anxiety, Worry, and Difficulty 

with Expenses for renters relative to homeowners. All models control for household characteristics – Household income, Marital 

status, Race, Hispanic origin, Age, Gender, Education, Number of children in household, Recent household job loss, COVID-19 

vaccination status, Renter, Survey-wave*Renter and Survey-wave*State fixed effects. Standard error is clustered at household-

level. *** p<0.01, ** p<0.05, * p<0.1
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Figure A1: Owner vs. Renter – Trends in Out-of-Pocket Monthly Housing Expense per Member 

 

 

Figure A2: Owner vs. Renter – Trends in Monthly Alcohol Purchase per Household Member 

 

Panel A: Beer 
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Panel B: Liquor 

 
 

Panel C: Wine 
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Figure A3: Owner vs. Renter – Trends in Household Monthly Cigarette Purchase 

 
 

Figure A4: DDD - Change in Out-of-Pocket Monthly Housing Expense per Member for Renters 

relative to Owners, Pre and Post 2019 

(Using Wharton Index) 
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Figure A5: DDD by Sub-Indices - Change in Out-of-Pocket Monthly Housing Expense per Member for Renters relative to Owners, 

Pre and Post 2019 

 

Panel A      Panel B      Panel C 
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Panel G      Panel H      Panel I 
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71 

Figure A6: DD – Renters: Change in Monthly Beer Purchase per Household Member, Pre and Post 2019  

Panel A: Extensive Margin     Panel B: Intensive Margin 

   
 

 

Figure A7: DD - Renters: Change in Monthly Liquor Purchase per Household Member, Pre and Post 2019  

Panel A: Extensive Margin     Panel B: Intensive Margin 
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Figure A8: DD – Renters: Change in Monthly Wine Purchase per Household Member, Pre and Post 2019  

Panel A: Extensive Margin     Panel B: Intensive Margin 

   
 

Figure A9: DD – Renters: Change in Household Monthly Cigarette Purchases, Pre and Post 2019  

Panel A: Extensive Margin     Panel B: Intensive Margin 
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Figure A10: Trend in County-Level Average Price / Pack of Beer (Price Faced for Top 6 Brands) 

Panel A: Owners       Panel B: Renters 

   
 

Figure A11: DDD - Change in County-Level Average Price / Pack of Beer for Renters relative to Owners, Pre and Post 2019 

Brand A        Brand B 
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Brand C       Brand D 

 
 

Brand E       Brand F 
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Figure A12: Trend in County-Level Average Price / Bottle of Liquor (Price Faced for Top 6 Brands) 

Panel A: Owners       Panel B: Renters 

   
Figure A13: DDD - Change in County-Level Average Price / Bottle of Liquor for Renters relative to Owners, Pre and Post 2019 

Brand A       Brand B 
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Brand C       Brand D 

 
 

Brand E       Brand F 
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Figure A14: Trend in County-Level Average Price / Bottle of Wine (Price Faced for Top 6 Brands) 

Panel A: Owners       Panel B: Renters 

   
 

Figure A15: DDD - Change in County-Level Average Price / Bottle of Wine for Renters relative to Owners, Pre and Post 2019 

Brand A       Brand B 
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Brand C       Brand D 

  
 

Brand E       Brand F 
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Figure A16: Trend in County-Level Average Price / Pack of Cigarette (Price Faced for Top 6 Brands) 

Panel A: Owners       Panel B: Renters 

  
 

Figure A17: DDD - Change in County-Level Average Price / Pack of Cigarette for Renters relative to Owners, Pre and Post 2019 

Brand A       Brand B 
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Brand C       Brand D 

  
 

Brand E       Brand F 
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Figure A18: Annual Beer Purchase in the United States   

Panel A      Panel B     Panel C 

 
 

 

 

Figure A19: DDD, By Brand Type - Change in Monthly Beer Purchase per Household Member for Renters relative to Owners, 

Pre and Post 2019 

Panel A         Panel B 
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