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Abstract 

The discrepancy between the demand for and supply of affordable housing in the United 

States continues to grow.  The Low Income Housing Tax Credit (LIHTC), which incentivizes the 

private market to provide affordable housing, is one method employed to increase the quantity of 

affordable housing.  Given its current size and impending expansion, understanding the impacts 

of the LIHTC is important.  Established relationships between unaffordable housing and worse 

mental health outcomes prompt the exploration of whether increased availability of LIHTC units, 

which should reduce the cost-burden of rent, improves the mental health outcomes of those that 

live in the areas where LIHTC units are placed.  The following employs a multiple variable 

linear regression model, to which county and year fixed effects and an interaction term are 

added, to explore this relationship.  Results indicate that the LIHTC program improves mental 

health outcomes, but that this effect diminishes in counties with higher poverty rates. 

Introduction & Literature 

In March of 2023 the National Low Income Housing Coalitionôs report, THE GAP: A 

Shortage of Affordable Homes, identified that only 33 affordable housing units are available for 

every 100 renter households with incomes equal to or below 30% of the area median income 

(AMI), and only 55 affordable housing units are available for every 100 renter households with 

incomes between 31% and 50% of the AMI. (The National Low Income Housing Coalition 

2023, 6)  Further, a March 2023 article from the United States Census Bureau reported that in 

2021, 20.1 million1 renter households were cost-burdened, exceeding the 30% of income spent 

on housing threshold, a roughly one million renter household increase from 2019. (United States 

Census Bureau, 2023)  The existing and growing shortage of affordable housing in the United 

 
1 Estimated total number of rental households in 2019 was  44 million (Pew Research Center, 2021) 
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States is not without consequences: studies have identified associations between exposure to 

unaffordable housing and worse mental health outcomes, (Baker et al. 2020, Bentley et al. 2011) 

as well as associations between financial distress and worse mental health. (Ryu & Fan 2022, 

Butterworth et al. 2009)  The Low Income Housing Tax Credit (LIHTC), which incentivizes the 

generation of affordable housing, is one available remedy for the ongoing lack of affordable 

housing.  It operates as a subsidy employed to move the market to produce the socially optimal 

quantity of affordable housing.2  In theory, reducing the cost-burden of rent via the LIHTC 

program, which provides additional affordable housing, will improve mental health outcomes in 

U.S. counties in which the LIHTC projects reside.  Whether the availability, or rather the 
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term positive price spillover effects on houses in surrounding neighborhoods, regardless of a 

neighborhood’s income composition, and that the positive spillover effects are felt more strongly 

closer to LIHTC projects.  As the United States is such a diverse nation, studies concerning 

differing regions and cities, for different time periods often come to varying conclusions; the 

external validity of such studies remains a concern.  Consistencies across literature include the 

determination that LIHTC projects are more likely to be located in worse neighborhoods, as 

defined by variables such as poverty rates, labor markets, environmental quality, and school 

quality, (Ellen et al. 2017, Van Zandt & Mhatre 2009) and that LIHTC projects are likely to be 

developed together in clusters. (Oakley 2008, Van Zandt & Mhatre 2009, Dawkins 2013) 

 Recent research completed in the field of preventative health has endeavored to assess the 

relationship between the LIHTC program and social behavior.  Meghan E. Shanahan et al. 

determined relationships at both the county and state level between accessibility of LIHTC units 

and a 4% to 6% reduction in ñCPS (Child Protective Services) reports for overall maltreatment, 

physical abuse, and neglect.ò (Shanahan et al. 2022, 732)  Translating these results to the 

population level for the year 2015, a 4% to 6% reduction equates to 72,000 to 108,000 fewer 

CPS reports, an arguably economically significant impact which suggests expansion of the 

LIHTC program as an avenue for CPS report reduction.  Also exploring LIHTC projects and 

social behavior, Anna E. Austin et al. determined an association between LIHTC availability and 

reduced intimate partner violence (IPV) related homicide rates. (Austin et al. 2022, 3)   

Non-LIHTC housing programs and health outcomes have also been addressed in 

economic literature.  Whitney Denary et al. found reduced psychological distress amongst low-

income renters receiving rental assistance, when compared to those on a waiting list for rental 

assistance. (Denary et al. 2021)  Additionally, studies have found reduced psychological distress 
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69.74.  On average, 13.56% of a countyôs population experience poor mental health more than 

14 of the past 30 days.  The maximum percent of a countyôs population experiencing poor 

mental health more than 14 of the past 30 days is 26.3%.  

TABLE 1 : Descriptive Statistics6 

 

 
6
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however, as missing data for this measurement was more prevalent, the total unit count was 

employed.9   

Empirical Model  

To explore the impact of the LIHTC program on county mental health outcomes, this 

study employs an initial multiple variable linear regression model with controls, further modified 

with county fixed effects (c) and year fixed effects (y), and an interaction term.  The dependent 

variable is the percent of a county experiencing poor mental health 14 or more days out of the 

past 30 days in a given year, the independent variable of interest is the number of LIHTC units 

per 1,000 population in a given county in a given year.  To minimize omitted variable bias, 

additional control variables (B2-B8) which theory would predict explain the dependent variable, 

mental, and are correlated with the independent variable, lihtc, are included.  These variables 

include uninsured, unemployed, poverty, med_hh_inc, white, female, and age.  Additionally, all 

regressions are run with robust standard errors to correct for the heteroscedasticity of the 

regression models.  To begin, the first regression equation includes only control variables: 

[1] mentalc,y = B0 + B1lihtcc,y-1 + B2uninsuredc,y +B3unemployedc,y + B4povertyc,y + 

B5med_hh_incc,y + B6whitec,y + B7femalec,y + B8agec,y + ec,y 

Next, county and year fixed effects are added.  The included county fixed effects control for all 

differences that vary across counties but that are constant over time such as geography.  The 

included year fixed effects control for all differences that vary over time but not across counties 

such as inflation rates.  Both county and year effects are included in the second regression 

equation: 

 
9 Regression results using low-income lihtc variable available upon request 
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equal to zero.  Calculated t-stats are considered at the 90% confidence level (t-stat > |1.645|), the 

95% confidence level (t-stat > |1.96|), and the 99% confidence level (t-stat > |2.58|).   

In the first model, shown in the first column of Table 2, the coefficient of interest is B1, 

the coefficient on the lihtc variable.  B1 is statistically significant at 1% level, and indicates that 

on average, holding the included control variables constant, a one LIHTC unit increase per 1,000 

population in a county is correlated with a 3.83% increase in the percent of individuals who self-

report poor mental health more than 14 out of the past 30 days.  Without county or year fixed 

effects, the model predicts an increase in LIHTC units to be correlated with worse mental health 

outcomes.  These results fit with previous findings that LIHTC projects are more likely to be 

located in worse areas.  The adjusted R2 for Model 1 is 0.293, indicating that 29.3% of the  

variation in the dependent variable, mental, is explained by the included independent variable, 

lihtc, and the control variables.   

In the second model which is shown in the second column of Table 2, the coefficient of 

interest is B1, the coefficient on the lihtc variable.  B1 is statistically significant at 1% level, and 

indicates that on average, holding the included control variables constant, a one LIHTC unit 

increase per 1,000 population in a county is correlated with a 3.55% decrease in the percent of 

individuals who self-report poor mental health more than 14 out of the past 30 days.  The 

adjusted R2 for Model 2 is 0.883, indicating that 88.3% of the variation in the dependent variable, 

mental, is explained by the included independent variable, lihtc, and the control variables.  Many 

factors impact mental health, such as genetics and family life, that are difficult to quantify or do 

not have av ] et b  do 
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rate would increase by 0.3.  Subsequently, the percent of the county experiencing poor mental 
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pandemic.  The adjusted R2 is also slightly larger in models 4 ï 6 when compared to models 1 ï 

3.  These results suggest further exploration of the LIHTC program and mental health outcomes 

should be done when additional post-2020 data is available.   

The internal validity, or whether the ñstatistical inferencesò (Stock & Watson, 288) of this 

study can appropriately be applied to the population of interest in this study, the United States, 

should be considered.  As detailed in Stock & Watsonôs Introduction to Econometrics 4th 

Edition, internal validity considers omitted variable bias, functional form, measurement error and 

errors-in-variables bias, missing data and sample selection bias, simultaneous causality, and 

sources of inconsistency of OLS standard errors. (Stock & Watson, 291-301)  For omitted 

variable bias to be present, a variable in the error term must be correlated with the independent 

variable of interest and explain the dependent variable.  It is possible that OVB exists within this 

study: a variable such as environmental quality, which could explain the dependent variable 

mental and be correlated with the independent variable lihtc, could introduce OVB.  Regarding 

functional form, as many of the included variables are measured as percentages, including the 

square or natural log of variables does not provide meaningful or interpretable results.  

Measurement error and errors-in-variables bias arguably pose the greatest threat to the internal 
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are not included in the count of total LIHTC units in a county in a given year.  Projects with 
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OLS Assumptions 

Further examining the qualities and strength of this study, the assumptions of Gauss-
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Appendix 

(1) Employing A Tax Credit to Achieve Social Optimal Affordable Housing Production 

 

(2) Additional LIHTC Information 

The program has two tax credit avenues typically referred to as the ñfour percent creditò and the 
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(3) Data Dictionary 

 

 

Variable Definition Source

st_cty_fips county codes -

year year -

lihtc_raw Total lihtc units by county, by year HUD

lihtc_LI_raw Total low-income lihtc units by county, by year HUD

pop_est county population in a given year United States Census Bureau

lihtc_u
lihtc_raw  normalized to county population with a 
crude rate

HUD

lihtc_LI_u
lihtc_LI_raw  normalized to county population with a 
crude rate

HUD

poverty
% of the population in a county living in poverty in a 
given year 

Small Area Income and Poverty Estimates 

med_hh_inc median household income in a county in a given year Small Area Income and Poverty Estimates 

unemployment
% of the population in a county that is unemployed in a 
given year

United States Bureau of Labor Statistics 

smoking
% of the population in a county in a given year that are 
self-report being current smokers

County Rankings & Roadmaps | BRFSS

drinking
% of the population in a county in a given year that self-
report binge or excessive drinking

County Rankings & Roadmaps | BRFSS

mental
% of the population in a county in a given year that self-
report experiencing poor mental health more than 14 
days of the past 30 days

County Rankings & Roadmaps | BRFSS

uninsured
% of the population under 65 without health insurance 
in a county in a given year

County Rankings & Roadmaps | Small Area 
Health Insurance Estimates 

white
% of the population that self-identifies as non-Hispanic 
white in a county in a given year

County Rankings & Roadmaps | U.S. 
Census Population Estimates

female
% of the population that is female in a county in a given 
year

County Rankings & Roadmaps | U.S. 
Census Population Estimates

age
% of the population that is 65 or older in a county in a 
given year

County Rankings & Roadmaps | U.S. 
Census Population Estimates

lihtc
lihtc units per 1,000 population by county, by year with 
a 1-year lag

HUD

lihtc_LI
lihtc low-income units per 1,000 population by county, 
by year with a 1-year lag

HUD

lihtc_2
lihtc units per 1,000 population by county, by year with 
a 2-year lag

HUD

lihtc_LI_2
lihtc low-income units per 1,000 population by county, 
by year with a 2-year lag

HUD

lihtc_pov interaction term between lihtc  and poverty  variables -

population county population in a given year United States Census Bureau
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(4) LIHTC Data Inclusion Schedule 
 

 

(5) Regression Results - Dependent Variable : Smoking 

 

 

2012 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

2013 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

2014 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

2015 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

2016 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

2017 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

2018 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

2019 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

2020 O
bservations D

ropped 
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(6) Regression Results - Dependent Variable : Drinking 
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