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ABSTRACT 

 

The United States core urban population areas are growing at a faster rate than fringe 

suburbs and satellite cities, a reversal from the previous five decades.  94% of all US population 

growth in the past five years was accounted for in 28 central metro counties.  This trend is 

expected to continue, especially as key demographics such as young adults and baby boomers 

are more inclined to live in urban areas where amenities are within walking distance or transit 

accessible.  This change in preference is complemented by the Great Recession and housing 

crash, which has left countless unfinished lots and developments in outer ring suburban and 

severely decreased homeownership, trends which are unlikely to reverse in the foreseeable 

future.  This paper explores the relationship between population density and well-being in United 

States metropolitan statistical areas (MSAs).  It hypothesizes that higher population density has 

positive effects on social capital, innovation, culture, and overall economic growth – and 

working through these factors will lead to higher overall well-being.  It uses an ordinary least 

squares regression for data from 2010 on 188 MSAs in the United States, and finds strong 

evidence of a positive association between population density and well-being.  The results of this 

analysis provide policymakers with evidence to support the importance of sustainable 

development growth plans built on the understanding that density is a good thing, and that the 

city plays a key role in promoting well-being. 
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INTRODUCTION 
 

From the world famous theaters on Broadway and the epicenter of the world’s 

financial system on Wall Street in New York, to the global innovation and technology 

hub in Silicon Valley and the epicenter of politics in Washington D.C., people working 

and living close together create the impetus for growth, innovation, culture, human 

capital, lively neighborhoods, and the dynamic social networks that make densely 

populated areas the economic engines of our country and the world.  A central question to 

urban economics is why do people choose to live in cities, and what affect do cities have 

on people (Glaeser, Henderson, and Inman 2000)?  Cities provide a platform for the flow 

of ideas, knowledge, and values through face-to-face interactions, otherwise known as 

non-market interactions.  In Paul Romer’s influential Model of Growth, the flow of ideas 

and the accumulation of knowledge are the keys to economic growth (Romer 1986)a; 

based on this model, many urban economists argue for the importance of population 

density, as study after study has proven there is a robust relationship between human 

capital and economic growth (Glaeser 2000). 

According to a recent study Americans preferences are changing towards denser 

urban areas as opposed to suburb and exurb communities, a reversal of the American 

suburbanization phenomenon that dominated development in the second half of the 

twentieth century.  The report, which uses Census data, states that 94% of population 

growth in the past several years has taken place in the largest central metro counties, and 

that in fringe counties (which made up most of the growth in previous decades with 

outward sprawl), growth has come to a halt (El Nasser Overberg, 2012).  It is not 

                                                
a To view Paul Romer’s ‘Model of Growth’ go to: 
http://www.econ2.jhu.edu/people/ccarroll/public/lecturenotes/Growth/Romer86.pdf 
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theoretically unjustifiable that more densely populated areas provide people with the 

amenities, services, interactions, and opportunities that improve their well-being.  This 

paper takes an initial look at this relationship and hopes to demonstrate a positive 

association between population density and well-being. 

Policymakers and developers have witnessed people’s increasing desire to move 

back into vibrant urban neighborhoods that provide access to local restaurants, 

entertainment, a sense of place, and—perhaps most importantly—the ability to live close 

to work.  They have thus seen a renewed need for smart growth development and public 

transportation.  Urban economists argue that despite communication technologies that 

allow people to work from all over the world, there remains a necessity and desire for 

population density and spatial proximity:   

• Density provides markets an abundance of producers, sellers, and consumers 

• Drives a healthy economy and promotes innovation and technology, social 

and human capital  (Florida 2008) 

• Provide for cheaper transportation of goods, people, and ideas 

• Dense urban labor markets attract firms and workers with matching skills 

• Cities allow workers to switch jobs and industries more easily, which in turn 

leads to competitive demand for skills and promotes investment in education 

and training (Glaeser 2000 & 2008) 

While there has not yet been research and analysis conducted on the effects of 

population density on well-being, it stands to reason that there may very well be a 

relationship between the two as it is well documented that population density promotes 

social interaction, community, culture (Florida 2008), and innovation, and is a place that 
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has high concentrations of wealth and human capital (Glaeser & Resseger 2010; Glaeser 

2000 & 2008).  

The study of human well-being, its effects on social and economic outcomes, and 

its causes and effects are essential to urban economics and public policy.  The 

neoclassical approach to measuring well-being in the past has been to look primarily at 

economic indicators such as income, GDP or the Human Development Index (HDI), 

(Abdallah, Thompson, and Marks 2007); however, in recent years economists, 

psychologists, and social scientists have realized that the determinants behind well-being 

are far more inclusive than mere income, though the latter does play a role.  Studies on 

the determinants of well-being have expanded to include health indicators, education, 

living conditions, social relationships, community and environment, emotional well-

being, demographics, as well as a variety of other variables.  This holds important policy 

implications, as decision makers need to look beyond strictly monetary indicators to other 

more subjective determinants of the well-being outcomes of their constituents.   

Dr. Doug May (2007) explains that though this more sophisticated measurement 

of well-being is rather new, the concept of collective well-being is not, noting that the 

latter “was incorporated into neo-classical economies as a way of attempting to explain 

the behavior of individuals.” This concept goes back to Jeremy Bentham’s Utilitarianism 

(later expanded upon by John Stuart Mill in 1863), in which individuals seek to maximize 

their happiness.  Dr. May writes that utilitarianism “involved intellectual, spiritual, and 

cultural pleasure and, therefore, was more than just the pursuit of maximizing material 

gain.”  He goes on to explain that in addition to economic factors, there are other 

components well-being—first, life satisfaction, second human capital attributes, third a 
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sense of belonging and contribution to society.  Dr. May emphasizes that while economic 

factors do contribute to well-being, so too do many other factors such as one’s 

community, health, relationships, personal development, and feelings of self-satisfaction 

and worth (2007).   

Building from this literature, this paper examines the effects that population 

density has on collective well-being in American cities.  There has been a great deal of 

research done on the subject of urban centers, which have long been the impetus for 

innovation, culture, creativity, and production; however, there has yet to be a study 

directly assessing the effect of population density on individual well-being.   

 

LITERATURE REVIEW 

 

The economic and social benefits attributed to population density 

Analysis of the effects of population density on urban metropolitan areas began in 

1920 when the highly respected and esteemed English economist, Alfred Marshall, 

emphasized three different types of transport costs – the costs of moving goods, people, 

and ideas – that benefitted from economic agglomeration.  Marshall introduced three key 

theories about population density, the first being that firms locate near customers and 

suppliers; second, that labor markets pool in order to take advantage of economies of 

scale; and finally, that agglomeration fosters intellectual spillovers (Glaeser & Kerr, 

2008).  Hence the study of urban density and its societal spillovers was formulated. 

 Economists, policymakers, and academics have since studied the economic and 

social effects (both positive and negative) caused by population density and population 
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size.  Bryan, Minton, & Sarte (2007) compiled the first-ever online database that lists the 

population, land area, and urban density for every city in the United States with a 

population of 25,000 or more for each decade from 1940 to 2000.  The authors found that 

“cities in 2000 are significantly less dense than in 1940. The mean population per square 

mile during that period fell from 6,742 to 3,802” (Bryan, Minton, & Sarte, 2007, p. 349). 

The authors claim that when looking at the important issues in urban economics, it is 

population density, not population totals, where economists will find answers (Bryan, 

Minton, & Sarte, 2007).  For the first time since the mid twentieth century this trend is 

reversing as people are migrating back to urban centers (Mcllwain 2012). 

Population density in major urban areas began to rapidly increase during the 

Industrial Revolution as industries began to agglomerate in specific regions, countries, 

and cities.  For instance the invention of the steam engine lead to the industrial prowess 

of Great Britain (specifically in Manchester, London, and Liverpool) in the 18th and 19th 

centuries as the nation was able to harness the energy and mechanical power of machines, 

providing Britain with a significant technological and economical advantage over its 

competitors.  More recently, the 20th and 21st centuries have provided many examples of 

industry agglomeration.  In the United States, industry agglomeration can be seen in the 

area of technology in Silicon Valley, finance in New York City, government services in 

Washington D.C., film and entertainment in Los Angeles, etc. Glaeser (2000) views cities 

as centers of idea creation and transmission and figures that “cities will grow when they 

are producing new ideas or when their role as intellectual centers is increasing” Glaeser 

(2000, 83). 

Successful American cities cannot rely on just one or two industries however, and 
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must continue to facilitate innovation and promote a variety of industries to be successful. 

Knudsen et al (2007) review previous papers that have looked at how to best measure the 

creative class and examine its characteristics, needs, and benefits to the cities its people 

choose to live in and argue that local and regional innovation is driven primarily by the 

interaction of highly skilled individuals (aka ‘the creative class’), industry agglomeration, 

and population density.   

In their paper on the importance of density and the positive externalities caused 

by density, Glaeser, Henderson, and Inman (2000) state that “spatial proximity (and 

hence urban density) facilitates the first kind of non-market interaction, as proximity 

makes reciprocal relationships easier to start and maintain”.  The authors stress that 

denser cities facilitate trust and familiarity amongst their residents, creating empathy for 

the poor, noting that denser cities spend more money per taxpayer to help the poor and to.  

Dr. Glaeser, who is one of the preeminent experts on urban density, continues to argue 

for the benefits and positive externalities that arise through urban density as compared 

with urban sprawl.   

 

The measurement of Well-Being:  

The measurement and study of the causes and benefits of peoples’ well-being is 

relatively new in the fields of economics, public policy, psychology, and other social 

sciences.  Early theories focused primarily on quantitative measurements of material 

wealth.  In 1934 Simon Kuznets developed the Gross Domestic Product tool for the 

United States government; although he opposed it being used as a measurement of 

welfare it quickly became one of the most widely used tools of determining how ‘well 
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off’ countries and their populations were.  As Robert F. Kennedy famously posited 

against GDP as a measurement of well-being, “for the Gross National Product includes 

air pollution, and ambulances to clear our highways from carnage. It counts special locks 

for our doors and jails for the people who break them. The Gross National Product 

includes the destruction of the redwoods and the death of Lake Superior. It grows with 

the production of napalm and missiles and nuclear warheads.”b  

Stefan Bergheim of the Deutsche Bank Research Group produced a report 

investigating other measures of well-being beyond the limited measurement of GDP 

(Bergheim 2006).  Bergheim explains that other quantitative measurements have been 

developed that attempt to adjust for this type of criticism, however, goes on to say that 

while other economic and quantitative based well-being measurements are more 

complete than GDP, there are other non-economic elements that make up the complexity 

of human well-being.  He argues that other essential factors include good health, 

education, a clean environment, safety, equity, employment and job security, leisure time, 

wealth (economic), family and friends, community, genetics, and daily activities.   

Nobel Laureate Daniel Kahneman and his colleagues argue that people are very 

adaptable to life circumstances such as socioeconomic status, personal loss, and climate, 

but that their overall well-being is subjected to their experienced utility, namely the 

various activities and opportunities that they are afforded time to take part in (Kahneman, 

Krueger, Schkade, Schwarz, and Stone 2004).  Kahneman’s colleague Ed Diener explains 

subjective well-being in a later paper as “all of the various types of evaluations, both 

positive and negative, that people make of their lives.  It includes reflective cognitive 

                                                
b Thinking Nectar. “Robert F. Kennedy Quote on GDP.” http://thinkingnectar.com/2010/robert-f-kennedy-
on-gdp/ 
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evaluations, such as life satisfaction, interest and engagement, and affective reactions to 

life events, such as joy and sadness” (Diener 2005). Both authors argue that overall well-

being is a combination of experience and daily life along with the way people evaluate 

and regard their experiences. 

 Michaelson et al (2009) produced a report which looks to help policymakers make 

decisions and analysis on how to best improve well-being indicators; the authors’ goal is 

to move from the recent debate on well-being to implementation. Their report uses the 

results of a National Economic Foundation (NEF) dataset created for the European Social 

Survey in 2007, which interviewed 40,000 people in twenty European countries. Using 

these results, the authors created two separate well-being scores for each of the twenty 

countries, the first being the personal well-being score which is broken down into five 

main components: emotional well-being, satisfying life, vitality, resilience and self-

esteem, and positive functioning.  The second is the Social well-being score, comprised 

of two main components: supportive relationships and trust and belonging.  The results of 

the report show that the countries in Scandinavia, as well as Ireland, Switzerland, and 

Austria have the highest levels of well-being according to the results of the self-assessed 

50-item questionnaire used in the NEF dataset. 

The economics of happiness is also a field from which many economists and 

social scientists interested in well-being derive inspiration. The traditional model of 

happiness used in social science is: Happiness = f(age, gender, income, education, 

marital status, diet, other personal characteristics, regional characteristics, country 

characteristics). In a recently published paper, Blanchflower & Oswald (2011) analyze 

what the best measurement of happiness is. They believe that while objective 
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measurements are important, it is also important to use self-assessment surveys.  The 

authors examine and discuss some of the original economic theories on happiness, from 

Richard Easterlin in 1974 to today, and conclude that measuring the well-being of a 

country’s citizenry should be expanded beyond measurement of personal income or GDP.  

 Modern models and frameworks to measure well-being emphasize that many of 

the key components of well-being are promoted through social interactions, community, 

culture, educational attainment, and a sense of place.  Theories on population density also 

indicate that higher density levels promote all of these indicators.  Despite the 

considerable amount literature on both topics there has not yet been a study that looks to 

specifically identify an association between population density and well-being.  This 

paper embarks on just such an analysis. 

   

CONCEPTUAL FRAMEWORK AND HYPOTHESIS 

 

Hypothesis:  

This paper hypothesizes that higher population density has a positive effect on the 

overall well-being of United States cities.  The paper theorizes that higher population 

density facilitates social and cultural exchanges and business opportunities, promotes 

innovation and ideas, healthier lifestyles, more public services, and attracts a more highly 

educated workforce – all improving the overall well-being of the residents within the 

metropolitan areas.  Many economists who study urban economics have theorized 

through their empirical research that cities with higher population densities facilitate 

innovation and growth far better than cities associated with urban sprawl (Lee, Florida, 

and Acs, 2004), and that population density causes positive externalities as it increases 
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the daily social and non-market interactions between people (Glaeser, Henderson, and 

Inman, 2000).  This is illustrated in figure 1, there may be a positive relationship between 

increased population density and well-being. 

 

Figure 1: Conceptual Framework – the positive effect of increasing population 

density on well-being: 

 

 

 

 

 

 

 

 

 

Race Relations 

 For thousands of years people have questioned how the makeup of a population or 

group of people benefits or affects the state.  Greek philosophers in Antiquity believed in 

small homogenous groups; in fact Aristotle set the specific number for the optimal polity 

at 5,040 family heads.  These beliefs were held by other leading thinkers from 

Montesquieu to the Founding Fathers of the United States of America (Alesina et al 

2003).  People throughout history have gone to war, founded separate nations, committed 

genocide, and sailed across oceans in the goal of achieving a homogenous society.  

Well-Being 

Population Density 
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Alberto Alesina and his colleagues (2003) studied what population factors affect how 

successful a country is.  They looked at the population size of the country and various 

other factors including how homogenous or heterogeneous the makeup of a country’s 

population is and how these factors could affect its success.  They noted that many states 

with small populations (under 6 million people) do very well, but they also note that even 

large homogenous states like Japan and the Republic of Korea have endured great 

economic and cultural success.  Like Alesina, there are a lot of theories that suggest 

homogenous groups of people are better off and have more social harmony than 

heterogeneous groups.  The United States is an extremely diverse nation and is growing 

more so every decade.  This paper will analyze whether or not these demographic 

differences play a role in the well-being of US metros. 

 

Tipping point?  

This paper will also attempt to determine if there exists a ‘tipping point’ whereby 

reaching a certain population density level corresponds with a negative effect on overall 

well-being.  If such a tipping point exists, when graphed it will resemble an inverted U-

shape relationship (similar to a Kuznets Curve) between population density and well-

being (Figure 2).  The tipping point represents a scenario in which population density 

reaches a point where natural resources, public resources such as mass transportation and 

social services are overworked, pollution levels become unsustainable, and overcrowding 

leads to poor living conditions, crime, and poverty.   

The paper hypothesizes that such population densities do no exist in the United 

States as even the densest of US cities such as New York, Boston, or San Francisco 
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provide some of the best economic conditions, cultural and social opportunities, and 

public services in the country.  However, this tipping point may very well likely exist in 

developing countries that have much higher urban densities without the same social and 

economic capital to support their populations, such as in India, Egypt, Nigeria, etc. 

 

Figure 2: Conceptual Framework – population density ‘Tipping Point’  

 

 

 

 

 

  

 

 

 

  

 

 

METHODOLOGY 

This paper looks into the effects that the population density of United States cities 

has on the overall well-being of urban dwellers, as based on the 2010 results of the 

Gallup-Healthways Well-Being Index.  Because this paper is analyzing cross sectional 
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data from the year 2010 on 188 United States metro areas, it utilizes an ordinary least 

squares (OLS) regression model to determine the causality, if any, of population density 

on well-being.  The paper’s model will take the natural log of the main independent 

variable of interest, MSA Principle City Population Density (Density), to capture the 

percentage change that population density has on the Well-Being Index.  Taking the 

natural log form of the population density is the appropriate functional form specification 

because using the raw data on population density would be misleading; it would indicate 

that there is a constant change in Y (wbi) for each incremental change in X (Density).  

Economists put population variables in log form to indicate a percentage change in Y as 

the population grows.  For instance, it is illogical to think that the difference between a 

city of 200,000 people and 1.2 million people is the same as the difference between a city 

with 5 million people and 6 million.  While both circumstances demonstrate a difference 

in population of 1 million people, there is a far greater percentage difference in the first 

case than the second case, thus taking the natural log is the most appropriate functional 

form specification when dealing with population variables. 

The basic econometric specification for this OLS model is:  

wbi = β0 + β1*(Density) + β2*(Non-White) + β3*(Segregation) + 

β4*(Unemployment) + β5*(Poverty) + β6*(Crime) + β7*(INC_50_100k) + β8*(South) 

+ β9*(Midwest) + β10*(West) . . . . β i*(G) + ε , where wbi represents the Gallup-

Healthways Well-Being Index, β0 is a constant term, Density is a vector of the percent 

change in population density, Non-White is a vector of the level of heterogeneity in the 

MSA, Segregation is a vector that represents the extent to which the MSA is segregated, 

Unemployment is a vector of MSA unemployment rates, Poverty is a vector of MSA 
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poverty rates, Crime is a vector of MSA violent crime rates, INC_50_100k is a vector of 

the percentage of MSA with income between $50,000 and $100,000 a year, South is a 

dummy variable for MSAs in the United States South, Midwest is a dummy variable for 

MSAs in the United States Midwest, West is a dummy variable for MSAs in the United 

States West, ε  is the error term, and the rest are control variables.   

Running an OLS regression will estimate the effects and statistical significance of 

the key variable of interest (Density) and the control variables.  These estimates will 

provide important information regarding the effects of population density on the well-

being of United States MSAs, thus assisting policymakers with regard to development, 

zoning, and growth plans.  The analysis will also be interested in observing the effects 

that segregation and the racial diversity of a metro area has on its well-being. 

 This paper will also determine if there is a ‘tipping point’ whereupon overall well-

being actually begins to diminish as population density reaches a certain threshold.  To 

do so, this paper will also create a quadratic model with the population density variable 

and compare the results of the OLS and quadratic models.  Creating a quadratic term 

allows for a more flexible functional form and allows the author to determine if there is 

an inflection point (tipping point) whereby, population density reaches a critical point 

that begins to negatively affect well-being.   

 

DATA DESCRIPTION 

 

To determine the effect that population density has on the well-being of United 

States MSAs this paper will use data for 188 MSAs from the year 2010. The data were 
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pooled from several resources – the Gallup-Healthways Well-Being Index, the 2010 US 

Census, the US Bureau of Labor Statistics, the Federal Bureau of Investigation, and from 

the Brookings Institution.  The author used the data from these resources to create an 

original dataset. 

Exhibit 1: Variable Abbreviations and Definitions 

Variable Abbreviation Definition 

Dependent Variable     

Gallup-Healthways Well-Being Index Wbi Index measuring the collective 
well-being of MSAs 

   
Indpedent Variable of Interest      

Principle City Population Density Density Population density of principle 
city(s) within each MSA 

Natural Log of Principle City 
Population Density Ln_Density Natural log of population density of 

principle city(s) within each MSA 
   

Independent Variables     

Minority Percentage Non_White Percentage of MSA populationn 
nonwhite 

Segregation Index Segregation Index measuring the segregation 
within MSAs 

Unemployment Rate Unem MSA unemployment rate 

Poverty Pov MSA poverty rate 

Violent Crime Rate Crime MSA violent crime rate 

Middle Income Earners INC_50_100k Percentage of MSA population that 
earns between $50-100k 

Northeast Northeast Northeast region 

South South South region 

Midwest Midwest Midwest region 

West West West region 
 

 

Dependent Variable: Gallup-Healthways Well-Being Index.  
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Well-being has historically been viewed in two broad categories: first, the 

traditional measurements of development, “such as income, GDP, life expectancy, and 

poverty rates. The second includes the subjective or psychological measures of well-

being that seek to measure how people feel about their lives.” (Gallup-Healthways Well-

Being Index: Methodology Report 2009).  This paper uses the Gallup-Healthways Well-

Being Index because it accounts for and measures components from both schools of 

thought on well-being theory.   

Choosing a reliable measurement for well-being is difficult as it cannot be 

measured entirely with quantifiable statistics such as incomes and health statistics 

(though these are part of the puzzle).  Well-being consists of various quantitative and 

qualitative measurements of subjective well-being.  The Gallup-Healthways Well-Being 

Index was chosen as the dependent variable for this analysis because it factors the 

traditional neoclassical measures such as income and demographics as well as subjective 

measures of well-being such as life satisfaction, day-to-day health and attitudes, interest 

and engagement, and work satisfaction (Harter and Gurley 2008).  The Gallup-

Healthways Well-Being Index is measured on the metropolitan statistical area (MSA) 

level; therefore, all independent variables chosen must be measured on the MSA level as 

well to insure internal validity. 

The Gallup-Healthways Well-Being Index is made up of six sub-indices: Life 

Evaluation, Emotional Health, Physical Health, Healthy Behaviors, Work Environment, 

and Basic Access.  This paper will use the 2010 composite scores for each of the 188 

cities in the Index to measure their residents’ reported well-being.  245,817 total 

responses were collected during the sampling period January – December 2010.  The 
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lowest sample size was 324 from Spartanburg, SC and the largest sample size was from 

the New York City metropolitan area with 14,793 respondents in its sample.  In order to 

deal with non-response issues the survey relies on a multi call design to reach 

respondents not contacted on the initial attempt (Gallup-Healthways Well-Being Index 

2010).  

The methodology that the Gallup-Healthways Well-Being Index used to compile 

its composite score is as follows: 

“The Gallup-Healthways Well-Being Index tracks the well-being of U.S. 

residents throughout the year, interviewing no fewer than 1,000 U.S. adults 

nationwide each day, with the exception of major holidays. Interviews are 

conducted with respondents on landline telephones and cellular phones, with 

interviews conducted in Spanish for respondents who are primarily Spanish-

speaking. 

Each daily sample includes a minimum quota of 150 cell phone 

respondents and 850 landline respondents, with additional minimum quotas 

among landline respondents for gender within region. Landline respondents are 

chosen at random within each household on the basis of which member had the 

most recent birthday. 

Samples are weighted by gender, age, race, Hispanic ethnicity, education, 

region, adults in the household, cell-phone-only status, cell-phone-mostly status, 

and phone lines. Demographic weighting targets are based on the March 2009 

Current Population Survey figures for the aged 18 and older non-institutionalized 

population living in U.S. telephone households. All reported margins of sampling 

error include the computed design effects for weighting and sample design. 

With the inclusion of the cell-phone-only households and the Spanish 

Language interviews, 98% of the adult population is represented in the sample. 

By comparison, typical landline-only methodologies represent approximately 

85% of the adult population. 
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In addition to sampling error, question wording and practical difficulties in 

conducting surveys can introduce error or bias into the findings of public opinion 

polls (Gallup-Healthways Well-Being Index 2010).c  

 

The thoroughness and extensive scope of the Index assists this study with regards 

to internal validity as represents approximately 98% of the United States population.  

This also helps to justify the results of the analysis as being true for the United States as a 

whole. 

The Index controls for demographic variables as stated above.  To compile the six 

sub-indices the survey asked extensive questions about health, such as the prevalence of 

overall disease, acute and chronic illnesses, social support, work satisfaction, commuting 

habits, self-assessed by the respondents on subjective emotional and physical health, 

health habits, access to healthy food, water, healthcare, as well as many other factors that 

would affect one’s physical and emotional well-being (Gallup-Healthways Well-Being 

Index 2010). 

 

Independent Variable of Interest: Population Density 

The United States Census Bureau and the Office of Management and Budget 

describe a MSA as, “the general concept of a metropolitan area is that of a large 

population nucleus, together with adjacent communities having a high degree of social 

and economic integration with that core. Metropolitan areas comprise one or more entire 

counties.”d  Appendix 1 shows the 366 MSAs that the Census Bureau and OMB collects, 

                                                
c Gallup - Healthways Well-Being Index Methodology (2008-2010). Retrieved from http://www.well-
beingindex.com/methodology.asp 
d U.S. Census Bureau. http://quickfacts.census.gov/qfd/meta/long_metro.htm 
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tabulates, and publishes federal data on key statistics (U.S. Census 2010).  As noted 

earlier, the Gallup-Healthways Well-Being Index is measured on the MSA level, 

therefore, all independent variables will be measured on the MSA level as well. 

 The United States Census Bureau provides population density (number of 

residents per square mile) for all United States MSAs.  The census provides this data on 

two MSA levels.  The first measures the population density for the entire MSA, which is 

all counties included in the MSA; the second measures the population density of the 

principle cities within the MSA.  This paper uses the population density of the principle 

cities rather than the overall MSA population density because the overall MSA 

population density captures all areas included in the MSA including vast areas of 

unpopulated or sparsely populated land (as well as water area).  Therefore, using the 

overall MSA population density would be far less accurate at attaining the population 

density levels of the major population centers within each MSA.  This is especially true 

in cities and MSAs that have incorporated boundaries far beyond the actual population 

centers, as many in the southern and middle areas of the country do.  Estimates of 

principle city population density within each MSA are more appropriate for the purpose 

of this paper.   For instance the estimated population density for the entire metropolitan 

area of Akron, OH is 781.2 people per square mile, whereas the estimated population 

density for the principle city is 3,209.8 people per square mile.  This analysis uses the 

later data point to more accurately capture the population density of each MSA used in 

the dataset.   

 

Control Variables: 
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 The control variables used for this study are derived primarily from federal 

government agencies that track statistics on the MSA level; all variables can be seen 

below in Exhibit 1.  Although the Gallup-Healthways Well-Being Index controls and 

accounts for most quantitative and qualitative statistics that contribute to well-being, the 

model that is conducted for this paper takes into account some additional factors not 

included in the Index survey that contribute to well-being and that could be measured on 

the MSA level. 

 Data were collected from the 2010 United States Census Bureau for the 

percentage of residents who are non-white.  This statistic was accounted for because 

traditional well-being theory suggests that the more homogenous a population is, the 

more it positively affects collective well-being and harmony.  This can be demonstrated 

in countries that traditionally top the list of worldwide well-being such as Denmark, 

Switzerland, Finland, Ireland, and Iceland (Abdallah, Thompson, and Marks 2007).  

However, it is important to note that while these countries all demonstrate homogenous 

demographics, they are all small European social democracies, and therefore inherently 

different from the United States.  Looking at different MSAs within the much larger and 

more diverse United States may not necessarily demonstrate similar results.     

In conjunction with controlling for the percentage of the non-white population for 

each MSA, this paper looks at each city’s level of segregation  and how that can affect 

well-being.  In order to measure segregation, this paper uses the dissimilarity index 

created by William H. Frey of the Brookings Institution: “Segregation Indices are 

Dissimilarity Indices that measure the degree to which the minority group is distributed 

differently than whites across census tracts. They range from 0 (complete integration) to 
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100 (complete segregation) where the value indicates the percentage of the minority 

group that needs to move to be distributed exactly like whites.”e See appendix 2 for 

further explanation of this index.  There were a significant amount of observations that 

did not have data for this variable.  Fortunately, by running a t-test on the group that had 

no missing data with the group that was missing data on the segregation index there was a 

statistically significant but negligible difference in the means of the dependent variable 

(Well-Being Index) between the two.  Because the difference in means between the two 

groups is negligible, the analysis took the mean of the observations with no missing data 

and used this mean to substitute for the missing segregation index in the observations 

without data for this variable.  This model will analyze the effects on well-being that the 

segregation and desegregation of cities has.   

The crime rate is a measure of violent crime rates per 100,000 people within 

MSAs as measured and reported by the Federal Bureau of Investigation.  The FBI defines 

violent crime rates to include “murder and non-negligent manslaughter, forcible rape, 

robbery, and aggravated assault. Violent crimes are defined in the UCR Program as those 

offenses which involve force or threat of force.”f   Unemployment rates are a basic 

measurement of the rates of unemployment for each MSA for the year 2010, as measured 

by the Census Bureau.  Poverty rates are also a measurement of the percentage of each 

MSAs population that falls below the federal poverty rate for the year 2010 as measured 

by the Census Bureau.  Areas afflicted with high unemployment, crime rates, and/or 

poverty rates affect not only those that are unemployed or impoverished, but also the 

overall economy and mood of the city and its residents.  One may be well off with a good 

                                                
e Frey, William H. Retrieved from http://censusscope.org/ACS/Segregation.html 
f Federal Bureau of Investigation. Retrieved from http://www.fbi.gov/about-us/cjis/ucr/crime-in-the-
u.s/2010/crime-in-the-u.s.-2010/violent-crime/violent-crime 
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job, but if he/she sees constant blight and poverty in his/her city, it will assumedly take a 

toll on his/her mental well-being and feeling of security.   

Past research done by Daniel Kahneman (2010) indicates that individuals in 

lower-income groups demonstrate lower levels of well-being on average compared with 

the rest of the population.  Kahnman’s study shows that as an individual’s income 

increases from lower-income to middle-income, so too does her well-being, but it reaches 

a plateau at around $75,000, at which point there is no significant increase in well-being 

associated with increases in income (see Appendix 3).  Therefore, this paper created a 

variable to capture the $50,000 - $100,000 income group for each MSA, calculated as the 

percentage of the population of each MSA falling within that range for 2010 (as 

measured by the Census Bureau).   

A regional dummy variable will be included to account for regional preferences.  

This variable uses the standard regions that the US Census Bureau has separated the 

country into: Northeast, South, Midwest, and West, with Northeast being the baseline.   

 

DESCRIPTIVE STATISTICS 

 

 The data represents a cross sectional analysis in 2010 of 188 United States MSAs.   

An initial look at the descriptive statistics of the data (Exhibit 2) indicate that the means, 

standard deviations, minimum values, and maximum values all fall within logical ranges 

from an econometric standpoint.   
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Exhibit 2: Descriptive Statistics 

Variable Observations Mean 
Standard 
Deviation Minimum Maximum 

Dependent Variable           
Well-Being Index 188 66.33 2.26 58.1 73.7 

      
Indpedent Variable of 

Interest            
Population Density 188 3276.98 2637.83 171 25054.6 

Log Population Density 188 0.97 0.66 -1.77 3.22 
      

Independent Variables           
% Non-White 188 22.09 11.46 5.1 79.2 

Segregation Index 188 54.99 8.62 21.9 81.5 
Unemployment Rate 188 9.67 2.65 7.1 33.4 

Poverty Rate 188 15.22 3.66 7.1 33.4 
Violent Crime Rate 188 413.04 155.31 81.4 1006.5 

Income between $50k-
100k 188 30.62 2.54 22.8 37.4 

      
Regional Controls   Frequency Percentage     

Northeast 188 31 16.48   
South 188 73 38.83   

Midwest 188 36 19.15   
West 188 48 25.53   

 

 The descriptive statistics indicate that the mean for the dependent variable, 

Gallup-Healthways Well-Being Index (wbi), is 66.53 (on a scale of 0.0 - 100.0).  The 

Well-Being Index is a composite score of six sub-indices that indicate overall well-being 

of each of the MSAs measured (see data description for further details.  The MSA with 

the lowest wbi score is Huntington-Ashland, WV-KY-OH with a score of 58.1, while the 

MSA with the highest wbi score is Boulder, CO with a score of 73.7, indicating a 26.58 

percentage difference in well-being between the MSA with the lowest well-being score 

and the MSA with the highest well-being score.   

 Turning to the main independent variable of interest, MSA Principle City 

Population Density, the mean population density is 3,277 people per square mile with a 
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large standard deviation of 2,638 per square mile.  The range of population density is 

extremely large from the most sparsely populated metro area, Anchorage, AK with a 

mere 171 people per square mile to the most crowded metro area, New York-North New 

Jersey-Long Island, (NY-NJ-PA) with 25,055 people per square mile.  

 The simple correlation coefficient between the well-being index and population 

density reveals a slight to moderate association for the sample (r = 0.266).  Running a full 

correlation matrix on all the variables reveals there are no concerning correlation 

coefficients (r > 0.50). 

Separating the MSAs into thirds based on the main variable of interest (see 

Exhibit 3 below), their population densities show that there is an incremental increase in 

the Well-Being Index scores as you move from the least densely populated third to the 

most densely populated group.  The mean wbi for the least densely populated group is 

65.4, the moderately dense group has a mean wbi of 66.5, while the densest group has the 

highest mean wbi with a score of 67.0.  By separating the MSAs into thirds it allows for a 

simple comparison between the mean well-being of MSAs that are associated with low 

population density, moderate population density, and high population density.  This 

information supports the paper’s hypothesis that population density positively associated 

with well-being.  However, a more thorough statistical analysis is needed to further back 

this claim. 

 

Exhibit 3: More Densely Populated MSAs Have Higher Well-Being Indexes, on 

Average 

Population Density – Summary statistics for lowest third (least dense) 
Variable Observations Mean Standard Minimum Maximum 
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Deviation 
Wbi 62 65.4 2.15 61.1 70.5 

 

Population Density – Summary statistics for middle third (moderately dense) 

 

Variable Observations Mean Standard 
Deviation Minimum Maximum 

Wbi 63 66.5 2.31 58.1 72.8 
 

Population Density – Summary statistics for top third (most dense) 

 

Variable Observations Mean Standard 
Deviation Minimum Maximum 

Wbi 63 67 2.05 63.0 73.7 
 

 

Creating a simple scatter plot to show the relationship between population density 

and well-being for the 188 MSAs observed in this analysis shows a positive association 

between the variables.
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RESULTS OF ORDINARY LEAST SQUARES ANALYSIS 

 
Effect of Population Density on Well-Being 

The results of the OLS model are presented below in Exhibit 4.  The first column 

presents a linear model where the change in wbi is constant in regards to change in 

population density, holding all other variables in the model constant.  The results show a 

statistically significant coefficient on the main variable of interest, population density, 

with a relatively small positive magnitude; indicating that as population density increases 

by 1,000 people per square mile, the predicted wbi score will increase by .162 percentage 

points.  However, as mentioned in the methodology section using the linear form for the 

population density will not properly capture the relationship between population density 

and well-being.  In column two, the analysis introduces a quadratic term on the 

population density variable to determine if there is a tipping point.  Though the 

coefficient on both the population density and population density squared are statistically 

significant at the 99% confidence level, the magnitude on the quadratic term is miniscule, 

and thus the inflection point at which density begins to negatively affect well-being is far 

beyond the level of any United States MSA.   

The final model that this paper employs takes the natural log form of the 

population density variable used in the third column; the results produce a statistically 

significant coefficient at the 99% confidence level with a moderate positive magnitude.  

The findings suggest that, among the 188 metropolitan statistical areas (MSA) that the 

Gallup Healthways Well-Being Index surveyed throughout the United States in 2010, the 

higher the population density within the MSA, holding all other variables in the model 

constant, the MSA will see a positive increase in well-being.  Based on the coefficient in 
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Model 1C, it can be interpreted that, holding all other variables in the model constant, a 

doubling (100% increase) in the population density per square mile, predicts an increase 

in MSA well-being by .736 percentage points.  For instance if Charleston, SC which has 

a population density of 1,102 people per square mile implemented developmental policies 

to reach similar density levels as Wilmington, NC (2,068 people/square mile), another 

mid-size southern coastal city with similar demographics and economies, Charleston 

would see a predicted increase in well-being of about .736 percentage points, holding all 

other factors constant.  While this may not appear at first to be a significant increase 

recall that the sample minimum well-being was 58.1 and the maximum was 73.7, a range 

of 15.6 percentage points.  This indicates an increase of .736 percentage points is similar 

to just under a 5% increase in within the samples ranking. 

 The results of these findings support this paper’s hypothesis that population 

density positively affects the well-being United States MSAs.  Modern theories on well-

being emphasize that many of the key components of well-being include social 

interactions, community, culture, educational attainment, innovation, and a sense of 

place.  Population density has been documented to promote the aforementioned 

influences on well-being, supporting this hypothesis. 

 

Segregation Negatively Affects Well-Being 

The results of the OLS model also present interesting findings on two variables 

that deal with the population makeup of MSAs – the segregation of white and African 

American residents and the percentage of nonwhite residents with the MSA.  With regard 

to Dr. Frey’s segregation index, the findings indicate that, holding all other variables in 

the model constant, a percentage point increase in the racial segregation of a MSA, 
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predicts a decrease in the MSA well-being by .054 percentage points.  This variable is 

statistically significant at the 99% level in all three models.  These results demonstrate 

that it may be beneficial for metro areas to foster racially diverse neighborhoods; perhaps 

desegregated communities promote racial harmony and instill trust and safety amongst 

residents. 

The results also demonstrate that metro areas with a more diverse population 

(percentage of residents that are not white) have higher levels of well-being.  Holding all 

other variables in the model constant a percentage point increase in the nonwhite 

population of a MSA, predicts an increase in well-being by .036 percentage points.  This 

variable is statistically significant at the 95% level in all three models.  These results 

suggest that more racially diverse metro populations may positively affect its well-being.  

Perhaps higher population density facilitates a more desegregated and/or racially diverse 

population; further analysis needs to be looked at in order to test this hypothesis. 

 

What Region You Live in Matters 

It is also interesting to note that both the results of the OLS model suggest that 

what region on the country a MSA is located affects their well-being.  Holding all other 

variables in the model constant, MSAs in the Midwest are predicted to have a 1.049 

higher well-being than those in the Northeast (baseline).  Similar to the Midwest there is 

a positive association on well-being for MSAs in the West; holding all other variables in 

the model constant, MSAs in the West are predicted to have a 1.19 higher well-being 

than those in the Northeast (baseline).  Both variables are statistically significant at the 

95% confidence level. 
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Exhibit 4: Ordinary Least Squares Model Regression with Robust Standard Errors 
on the Effects of Population Density on Metropolitan Well-Being in the USg 

 Variable  Model 1A Model 1B Model 1C 
       

 Log Principle City 
Population Density  N/A N/A .736*** 

     (.241239) 
       

 Principle City Population 
Density  .162001** .3804*** N/A 

   (.0740695) (.1200089)   
       

 Principle City Population 
Density Squared  N/A -

.0000117*** N/A 

    (.00000398)   
       
 Segregation  -.0572785*** -.057313*** -.0544*** 
   (.0170371) (.019745) (.0165558) 
       
 Percentage nonwhite  .0370192**  .03347** .0364** 
   (.0150342)  (.0153111) (.0146797) 
       
 Unemployment Rates  -.3327555***  -.340528*** -.3422*** 
   (.0679466)  (.0688443) (.068783) 
       
 Poverty Rates  -.0749457 -.0652 -.0727 
   (.0609628) (.0602919) (.0600132) 
       
 Violent Crime Rate   -.0008646 -.0008375) -.0006695 
   (.000905) (.0009007) (.0009175) 
       
 Income 50k - 100k  .0326106  .0292 .0326 
   (.0614109) (.0609951) (.0604171) 
       
 Midwest   1.178543 1.2543*** 1.0249** 
   (.4739982) (.4830375) (.450892) 
       
 South  -.1313753  .0990 -0.1419 
   (.5183859)  (.53795) (-0.4939597) 
       
 West  1.286583**  1.34807** 1.1900** 
   (.5616422 ) (.5629376) (.5446286) 
       
 Intercept  71.35569*** 70.82708*** 71.061*** 
     (2.305446 ) (2.29325) (2.255738) 
 R-Squared  .3729 .3866 .3835 
       
 Observations  188 188 188 

 
                                                
g * =0.1 alpha level, **=0.05 alpha level, ***= 0.01 apha level, robust standard errors  

See Appendix 4 for a full interpretation on all the coefficients 
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 LIMITATIONS 

 

Omitted Variable Bias 

Similar to the majority of most empirical models, this OLS model will not be 

without econometric issues.  The first being the nature of an OLS model – in order to 

demonstrate that the independent variable of interest does in fact have a causal effect on 

the dependent variable the model must eliminate all omitted variable bias by including 

every potential independent variable that could be correlated with the dependent variable 

and the independent variable of interest.  In previous research and empirical models on 

well-being it is well noted that there are dozens factors that one can attribute to effect 

well-being and thus it is virtually impossible to capture every single factor.   

 

Endogeneity 

This paper analyzes what effect population density has on well-being, but it may be the 

case that well-being affects population density.  Perhaps there is a ‘virtuous cycle’ 

whereby places with high well-being draw people to move there and thus increases 

population density.  Another example could be that well-being drives how segregated a 

city is.  A city that has a higher rate of well-being may make residents more comfortable 

with living near people from other races and will help to desegregate the city.  If 

endogeneity is present, the analysis cannot make a causal claim and the statistical validity 

of the econometric analysis is weakened.  However, most theory on population density 

strongly support the argument that higher density levels improve many components of 

well-being, and thus support the hypothesis made in this analysis, as opposed to the other 

way around.  Future research on this subject may choose to explore this via a two-stage 
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least squares instrumental variable estimation.  This would require identifying an 

instrumental variable that is strongly related to the endogenous variable, population 

density, and that has an effect on well-being only through the channel of population 

density (the variable must be exogenous).  Further research could be done to find a 

suitable instrumental variable.    

 

External Validity 

 This paper looks specifically at the effects of population density on well-being in 

United States metropolitan statistical areas.  Therefore, the results of this analysis cannot 

necessarily be projected to other countries.  The United States is a unique country in its 

population and geographic size, economy, technological affluence, influence in the 

world, among other things.  Nonetheless, there may be similar results in other countries 

or regions around that world that show positive effects on well-being from higher 

population densities.  This is most likely the case in other developed countries such as in 

Europe, Australia, Canada, and Japan as they have the economies, infrastructure, public 

services, and human capital to support dense metro areas that can support high quality of 

life and well-being.   

This model most likely will not hold true in the developing world.  The main 

justification for this hypothesis is that cities in the developing world do not have the 

necessary infrastructure, public services, economies, or human capital.  Developing 

countries may, however see a model that most closely resembles the tipping point 

described earlier – well-being increases initially as cities get denser until they reach a 

point that is unsustainable well-being decreases.  Further work on the effects of 

population density on well-being should be extended beyond the United States to other 
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countries and regions of the world, including comparing countries to each other and 

trying to understand what can better increase human well-being in certain places and 

extending this to others.   

 

POLICY IMPLICATIONS AND CONCLUSIONS  

 

 The results of this paper find evidence that there is a positive and statistically 

significant relationship between metropolitan population density and well-being in the 

United States.  These results support the paper’s hypothesis that population density 

positively affects the overall well-being of cities.  This evidence supports previous work 

arguing that people choose to live close to other people; it explains why people pay 

premium rents in densely populated places like Manhattan, Chicago’s Northside, 

downtown Washington D.C., San Francisco, etc. (Florida 2008).  It also further supports 

previous studies that densely populated cities spawn innovation and technology and 

promote social capital.  According to Edward Glaeser (2000) “Social capital theory 

argues that social capital, connections, social networks are much more correlated with 

human happiness than is financial capital.”  

One area that policymakers need to address more seriously is that of sustainable 

development.  In the wake of the recent housing bubble collapse, it is clear that the low-

density, car-dependent sprawl that dominated American development over the last half 

century is no longer the policy that should be followed.  This is evident when looking at 

where the housing crisis caused the most detriment to communities – areas with the 

highest foreclosure rates in the country, such as central California, Las Vegas, Arizona, 

and Florida.  Economists, planners, and government officials are looking at planning 
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theories such as new urbanism, smart growth, and transit oriented development (TOD) 

that support high-density development.  The evidence this paper presents is timely in its 

quantitative support of high-density sustainable development as policymakers, local 

governments, and Americans look to move past the recent housing crisis and create 

healthy communities that promote a high quality of life of strong economy. 

 Policymakers in the United States have for too long been in support of 

unregulated sprawl and low-density development.  It has become imperative that 

policymakers at the federal, state, and local levels make sound policy decisions that 

promote high-density sustainable development.  Such policies will promote development 

that reduces congestion and pollution, expenses associated with sprawl such as new 

roads, sewer and utility expansion, and environmental degradation.  At the same time, 

these policies will promote social cohesion (Sivam & Karuppannan 2011), innovation, 

job growth and wages.   

While developers may argue that there is no room to grow within already 

established cities, this is simply not true.  Many cities have vast swaths of unused urban 

land, whether it is because of dilapidated or abandoned properties or due to antiquated 

zoning laws. There is room to intelligently redevelop in the urban core.  This can been 

seen in many of the older more compact cities in the Northeast, for instance Washington 

D.C. (one of the densest cities in the country), which saw an increase in population 

growth of over 5.2% during the decade ending in 2010 (2010 Census), bucking a trend of 

five straight decades with population losses.  Washington D.C. has been using smart 

growth that is focused on transit options, amenities, and quality of life.  Just outside of 

Washington D.C., the Maryland suburbs of Bethesda and Silver Spring have 

implemented smart growth development and transit systems to create beautiful downtown 
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districts that has attracted employers, businesses, families, and people of all ages to its 

mixed use neighborhoods.  The Washington D.C. metropolitan area (which includes 

Bethesda and Silver Spring) placed number one overall in the country for the highest 

well-being score amongst all metro areas with over one million residents.  Policymakers 

in other cities around the country should take note of what metro areas like Washington 

D.C. are doing to improve their metros overall well-being.  Based on the results of this 

analysis and the Gallup-Healthways Well-Being Index, metro areas that focus on 

implementing local solutions to adapt and make their cities more hospitable, healthy, and 

safe provide greater opportunities for a well-balanced life (Gallup 2011). 

 It is important, however, to note that higher density in itself does not necessarily 

create a better environment or city (Alexander, 1993; Forsyth, 2003).  Density must be 

accompanied with smart policies that create well-balanced communities that provide the 

needed public goods to promote safety, health, transportation, economy, jobs, etc.  It is 

encouraging to see that policymakers from all over the country are recognizing the need 

for more sustainable development and smart growth policies.  There is a lot to be learned 

from the recent housing crisis and how unregulated growth will lead to failed 

communities and a damaged economy.  Policymakers should look at best practices from 

around the country and around the globe on how to best create or reinvent their 

communities in a sustainable way that generates economic benefits and promotes well-

being.  This paper is a first look at the effects of population density on well-being, further 

research on the benefits of population density should continued to be explored and added 

to the literature on urban economics.  It is important that policymakers understand the 

necessity to for sustainable development and smart growth policies to create and maintain 

healthy communities, protect environmental resources, and drive the economy. 
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APPENDIX 

Appendix 1: Map of the Metropolitan Statistical Areas Within the United States 

 
h 

*The dark green areas represent metropolitan statistical areas with a population of 50,000 
people or more.  The light green areas represent micropolitan statistical areas with a 
population between 10,000 and 50,000.  The white areas represent rural or sparsely 
inhabited areas. 
 
 
 
 
 
 

 
 

 
 
 
 

                                                
hUntied States Census Bureau. Retrieved from: 
http://www2.census.gov/geo/maps/metroarea/us_wall/Dec_2009/cbsa_us_1209_large.gif 
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Appendix 2: Formula for Calculating Segregation Within Cities 
 

Calculation Formula for Segregation Measures 
 

The Index of Dissimilarity 
 

This index measures the evenness with which two mutually exclusive groups are distributed across the 
geographic units that make up a larger geographic entity; for example, the distribution of blacks and whites 

across the census tracts that make up a metropolis.  Its minimum value is zero and its maximum value is 
100. 

 
Suppose: 

bi   = the black population of the ith areal unit, e.g. census tract 
B  = the total black population of the large geographic entity for which the index of 

dissimilarity  is being calculated. 
wi = the white population of the  ith area unit, e. g. census tract 

W = the total white population of the large geographic entity for which the index of 
dissimilarity is being calculated 

 
Then the index of dissimilarity measuring the segregation of whites from blacks 

 
(1/2) SUM (bi /B – wi / W | 

 
The summation is over the component areal units such as census tracts. 

 
With a change in notation, the identical calculation formula will produce an index of dissimilarity 

measuring the segregation of any one racial group from any other mutually exclusive racial group.  The 
value of this index is statistical independent of the relative size of the groups used in its computation. 

 
The Isolation Index of Segregation 

 
Assume: 

 
wi = the white population of a component part, for example, census tracts, of the larger 

geographic entity for which the isolation index is calculate. 
 

ti= the total population of a component part of the larger geographic entity for which the 
isolation index  is calculated. 

 
Wi = the total white population of the larger geographic entity for which the isolation 

index is being calculate. 
 

Then the isolation index for whites equals: 
 

SUM(wi  / W) ´  (wi  / ti) 
 

The summation is over all the component geographic parts of the larger geographic entity for which the 
isolation index is calculated. 

 
This will report the percentage of population white in the geographic unit, e.g., tract, for the typical or 

average white person.  The maximum value of this isolation index is 100.  Even if whites make up only 20 
percent of a metropolis’ population, all of them could live in all-white neighborhoods.  The minimum value 
of the isolation index is asymptotically close to 0.  That is, if there is only one white person in a metropolis 

of 100,000, he or she would live in a geographic unit in which the percent white was close to zero. 
 

An appropriate change in notation will yield the formula for the isolation index for blacks, Asians or any 
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other racial group.  This measure is calculated for one racial group at a time.  It does not compare the 
distribution of two groups.  Instead, it measures the concentration or isolation of one group. 

 
The Exposure or Interaction Measure of Segregation 

 
Assume: 

 
wi    =  the white population of a component part, e. g. census tract, of the larger 

geographic entity for which the exposure index is being calculated. 
 

bi  =  the black population of a component part of the larger geographic entity for white 
the exposure index is being calculated. 

 
ti   =  the total population of a component part of the larger geographic entity for which 

the exposure index  is being calculated. 
 

W  = the total white population of the larger geographic entity for which the exposure 
index is being calculated. 

 
Then the average percent black in the geographic unit of the typical or average white will be calculated as: 

 
SUM(wi / W) ´ (bi /ti)  . 

 
The summation is over all the geographic units, e. g. census tracts, comprising the larger geographic entity 

for which the exposure index  is being calculated. 
 

The maximum value of the exposure index is the percent in the second group.  That is, if blacks make up 
30 percent of the population of a metropolis, the maximum value of the average percent black for white 

residents of that metropolis will be 30 percent.  This will require that the index of dissimilarity measuring 
the evenness with which blacks and every other racial group are distributed across the metropolis equals 

zero. The minimum value of the exposure index is zero.  That is, although blacks might make up 30 
percent of a metropolis, whites could live in exclusively white neighborhoods.   If the exposure index 
equals zero, than the index of dissimilarity comparing those two groups will equal zero. The exposure 

index involves two mutually exclusive racial groups.  However, the average percent black in the census 
tract of the typical white in a metropolis is almost always different from the average percent white for the 

typical black living in the same metropolis. 
 

The formula for calculating the exposure index for any two races may be obtained by making the 
appropriate changes in notation. 
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Appendix 3: Effects of Income on Emotional Well-Being: 
 

i 
 
 
 

Appendix 4: Interpretation of Coefficients 
 

LnCity_Den: Holding all other variables in the model constant a doubling (100%) in the 
population density by people per square mile, predicts an increase in MSA well-being by 

.736 percentage points.  This variable is statistically significant at the 99% level. 
*The range of the Well-being Index (wbi) is 58.1 and 73.7, and the range of Population 

densities is 171 people per square mile (Anchorage, AK) to 25,054 (New York City) 
people per square mile.   

 
Segregation: Holding all other variables in the model constant a percentage point 

increase in the racial segregation of a MSA, predicts a decrease in the MSA well-being 
by .054 percentage points.  This variable is statistically significant at the 99% level. 

 

                                                
i Kahneman, Daniel, August 4, 2010. Retrieved from 
http://www.pnas.org/content/107/38/16489/F1.expansion.html 
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Non_White: Holding all other variables in the model constant a percentage point 
increase in the nonwhite population of a MSA, predicts an increase in the MSA well-

being by .036 percentage points.  This variable is statistically significant at the 95% level. 
 

Unem: Holding all other variables in the model constant a percentage point increase in 
the unemployment rate of a MSA, predicts a decrease in the MSA well-being by .342 

percentage points.  This variable is statistically significant at the 99% level. 
 

Pov: Holding all other variables in the model constant a percentage point increase in the 
poverty rate of a MSA, predicts a decrease in the MSA well-being by .073 percentage 

points.   However, this variable is not significant at any level. 
 

Midwest: Holding all other variables in the model constant MSAs in the Midwest region 
predicts an increase in the MSA well-being by 1.025 percentage points.  This variable is 

statistically significant at the 95% level. 
 

South: Holding all other variables in the model constant MSAs in the South region 
predicts an decrease in the MSA well-being by .142 percentage points.  However, this 

variable is not significant at any level. 
 

West: Holding all other variables in the model constant MSAs in the West region 
predicts an increase in the MSA well-being by 1.19 percentage points.  This variable is 

statistically significant at the 95% level. 
 

Crime: Holding all other variables in the model constant a percentage point increase in 
violent crime rate of a MSA, predicts a decrease in the MSA well-being by .0006 

percentage points.   However, this variable is not significant at any level. 
 

Inc_50k_100: Holding all other variables in the model constant a percentage point 
increase in the population of the MSA that falls within the mean income range of $50,000 

to $100,000, predicts a decrease in the MSA well-being by .033 percentage points.   
However, this variable is not significant at any level. 
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Appendix 5: Gallup-Healthways Well-Being Index 3-year trend  
 

 
 

*Three-year trend for overall US well-being since January 2008.  Notice the drop in well-
being and the increase in those ‘struggling’ shortly after the financial market crash and 
the housing bubble collapse of 2008. 

 
 
 

Appendix 6: Gallup-Healthways Well-Index – Obesity Rates and Costs 
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