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1. Introduction 
 

In Gallup’s annual well-being index, Hawaii occupied the #1 spot among US states for six out of 
the past 10 years (slipping to #3 in the latest 2017 survey) despite having one of the nation’s 
highest costs of living.2 Thus, Hawaii presents a unique environment to study happiness and 
well-being. This report presents our analysis of which individual and community factors are 
most associated with well-being.  

In this report we search for determinants of individual well-being in Hawaii. We use data on 
individual well-being and other individual and household characteristics from the Gallup World 
Poll. The Gallup data have been used in numerous academic studies and are gradually 
becoming more and more accepted as valid and useful measures of individual well-being. We 
supplement Gallup data with data on community level collected from various sources (such as 
American Community Survey, Department of Education, Department of health, etc).   

We have three main parts to the report. First, we evaluate the impact of individual 
characteristics on well-being (sections 2 and 3). In section 2 we describe the data, compare it to 
the census-type data from the ACS, define our income categories and provide descriptive 
statistics. In section 3, we evaluate how personal characteristics affect subjective well-being. 
Specifically, we consider what impact age, race, gender, income, education, marital status, and 
employment have on individual perception of well-being.  This research helps us understand 
what individual characteristics affect well-being in Hawaii and whether these relationships are 
similar or different to those observed in other research studies of well-being.  We pay special 
attention to the impact of income on well-being as poverty alleviation is an important policy 
goal.  

Second, we explore the relationships between community characteristics, individual 
characteristics and well-being (section 4). Specifically, we evaluate which community 
characteristics are associated with individual well-being.3 Specifically, we evaluate community 
aspects in several domains:  economic opportunity, health, education, transportation and 
safety.4 We also use demographic features of the community, such as percent educated among 
the adult population or racial composition of the neighborhood. We quantify the importance of 
each community-level factor and their relative impact on the subjective perception well-being. 

                                                           
2 https://news.gallup.com/poll/202814/hawaii-leads-states-record-sixth-time.aspx,  
3 For our community-level analysis we generate hybrid areas which are in between the zip-code areas (which are 
too small) and DOH areas (which are frequently too large and too few). We use available data in the Gallup 
database to draw the hybrid community lines. We end up with 36 communities which have at least some basic 
minimal coverage. 
4 For example, for economic opportunity we use income level, inequality, poverty rate, and unemployment. In 
addition, we construct several domain-specific subscales. For example, for education domain we construct two 
sub-scales: educational resources and educational outcome. Both refer to current students. 

https://news.gallup.com/poll/202814/hawaii-leads-states-record-sixth-time.aspx


Finally, we evaluate whether community-level factors have an impact that goes above and 
beyond the impact of personal characteristics of people living in a community.  

Third, we compare the key result for the relationship between income and well-being for 
Hawaii and the rest of the USA (section 5).  Specifically, we extend individual level analysis done 
in Part 1 to cover the rest of the US. We compare how the key results, especially those on the 
magnitude of the income effect on well-being, differ between Hawaii and the rest of US. We 
propose several reasons to explain the differences and point some avenues for future research.  

Given the state’s particularly acute housing issues and their potential impact on well-being, we 
present a separate companion report that focuses on housing and well-being. 

This research helps us to understand which individual characteristics and community features 
have the most effect on individual well-being. In other words, we learn what community 
features are driving people’s subjective experience of well-being and quality of life. This 
research could improve policy targeting and evaluate which policies could have the most 
impact on improving the quality of life. 

2. Data and descriptive statistics 
 

The Gallup World Poll contains data on about 1000 Hawaii residents sampled each year over 
the past 10 years, covering 2008-2017. The Gallup data contains measures of well-being as well 
as a number of demographic and socio-economic characteristics which we will be analyzing in 
this report.  

As our main measure of well-being in this report we use the question about well-being in the 
present using Cantril Scale.5 The Cantril Scale measure is a popular measure of the cognitive 
evaluation of life satisfaction, commonly referred to as happiness or well-being. We have about 
7800 observations with non-missing well-being data.6 We seek to understand what individual 
and community factors explain (i.e. predict) this overall measure of well-being.  

Based on previous research and data availability, we select the following main individual 
characteristics that we will use to predict individual well-being: gender, age, education, 
relationship status, employment status, race and income. Except for income and age, we use 
the categories as they are coded in the data for each of the control variables. Age is a 
continuous variable in the data. Based on prior descriptive analysis in Love (2018), we create 3 

                                                           
5 The Cantril Self-Anchoring Scale, developed by pioneering social researcher Dr. Hadley Cantril, consists of the 
following question: “Please imagine a ladder with steps numbered from zero at the bottom to 10 at the top. The 
top of the ladder represents the best possible life for you and the bottom of the ladder represents the worst 
possible life for you. On which step of the ladder would you say you personally feel you stand at this time? (ladder-
present).” https://news.gallup.com/poll/122453/understanding-gallup-uses-cantril-scale.aspx  
6 We lose about 70 observations because we cannot match the small zip codes to larger DOH areas, as we 
described below.  

https://news.gallup.com/poll/122453/understanding-gallup-uses-cantril-scale.aspx


categories of age groups: 1) young (up to 25 years old), working age (25-65 years old) and older 
adults (over 65 years old). The construction of meaningful income categories involves several 
steps and is described below.  

2.1. Comparing Gallup sample to ACS data 
 

This section presents the degree to which the Gallup data is representative of the state as a 
whole on observable characteristics. The tables below compare mean statistics of income, age, 
gender, race, education, and marital status between Gallup and the ACS for both the state as a 
whole and for each of the counties. 

Our assumption is that the ACS is as close to an accurate picture of reality as possible. It is, of 
course, not perfect; the homeless, the undocumented, and other marginalized minority groups 
are generally underrepresented. However, the sampling procedure used by the United States 
Census Bureau is designed to address these issues as much as possible.  

Table 1 presents averages for Gallup sample and ACS sample, for years 2008-2017 for the state 
of Hawaii. In the Appendix Table A1 we present the same results by county.  The last column 
shows the p-value for the differences in the averages. P-values below 0.1 indicate that two 
datasets are significantly different in that particular characteristic.  

Table 1 shows that the Gallup data captures a population whose socio-economic status is 
substantially higher than the general population. Income is over twice as high in the Gallup data 
as the ACS, respondents are older, more likely to be male, white, college educated, and 
married. Table A1 (in the Appendix) shows that this pattern holds for each county. 

Given these differences, it is important to note that the regression coefficients presented in the 
report are meant to represent the association for the mean respondents. The degree to which 
this association is invariant across the population is difficult to test with our data. As an 
example, research finds that losing one’s job has a negative effect of well-being. It is likely that 
this negative effect will hold whether a person is rich or poor, but the magnitude of the effect 
may be different. As a result, our estimates may not be representative for a population as a 
whole. In order to address these questions, more representative data is necessary. 

 

  



Table 1. Comparing averages for Gallup data and ACS for the State of Hawaii.  

 

 Gallup ACS Differences 

     Mean  St.Dev   Mean    St.Dev  dif    St_Err    p_value 

 Median Income 80999.63 27821.09 33656.5 8933.728 47343.13 9474.758 .015 
 Median age 58.5 1.732 45.525 7.349 12.975 4.175 .053 
 Percent Female 36.341 24.353 50.535 .743 -14.194 12.546 .34 
Race        
 White 70.08 19.953 33.321 1.424 36.759 10.465 .039 
 Black 1.012 .721 .457 .311 .555 .221 .087 
 Asian 10.181 6.856 27.451 5.595 -17.269 3.115 .011 
 Other 14.902 9.971 38.772 6.209 -23.87 7.039 .043 
Education        
High school or less 19.456 13.104 41.341 3.41 -21.885 8.256 .077 
 Some College 20.845 13.943 30.949 4.861 -10.104 4.665 .119 
 College graduation 18.309 12.379 16.261 3.726 2.048 4.426 .675 
 Post Graduation 40.132 39.934 11.45 5.09 28.682 17.436 .199 
Marital Status        
 Married 62.559 25.041 46.114 6.403 16.444 15.697 .372 
 Divorced/ 
Separated 

9.815 6.552 13.469 2.393 -3.654 4.374 .465 

 Widowed 5.585 4.16 7.933 2.932 -2.348 3.346 .533 
 Never married 20.614 13.763 32.485 1.42 -11.87 7.552 .214 

 
 

2.2. Defining income categories relative to poverty line 
 

Gallup survey contains data on annual household income level. 7 However, the absolute level of 
income for a household has to be adjusted for the household size. In addition, it is important to 
compare the household income to the official poverty lines which are determined each year for 
each size of the household. Fortunately, we can use the available data to generate a good 
approximation to the household income relative to the household size and applicable poverty 
line. Specifically, we generate the household size using answers to two questions: relationship 
status (single vs. married or living with a domestic partner) and the number of children in the 
household. Unfortunately, this is likely to underestimate the actual household size as other 
relatives (such as parents) living in the same household will not be counted.  

Next, we obtain historical annual data for the poverty line for households of different sizes in 
Hawaii from HHS (U.S. Department of Health & Human Services).8 We merge in relevant 
poverty line data by year and household size.  

                                                           
7 This section is excerpted from Love (2018) as we use the same income classification.   
8 https://aspe.hhs.gov/prior-hhs-poverty-guidelines-and-federal-register-references  

https://aspe.hhs.gov/prior-hhs-poverty-guidelines-and-federal-register-references


Unfortunately, the survey reports income only in brackets and not as a continuous measure. 
There are total of 10 income brackets ranging from below $720 to above $120,000.9 To 
compare household income with poverty line we create a poverty line brackets based on the 
same cutoffs as used in the survey for income. Finally, we compare the household’s income 
bracket to the relevant poverty bracket (i.e. based on the year and estimated household size).  

We start with 5 categories of household income status which we describe below. Households 
with an income bracket below the poverty line bracket are classified as poor. However, because 
income is given only as brackets, we cannot produce an exact indicator of poverty status for 
marginal households for which both income and poverty line fall in the same bracket (because 
even if income and poverty line are in the same bracket, the actual income can be above or 
below the poverty line). Thus, we create a second category called marginal in which income 
bracket equals poverty line bracket. In this group people can be either just below poverty line 
or just above poverty line, but we are not able to classify them accurately. We allow the data to 
tell whether this group is significantly different from the group that is clearly below the poverty 
line and the group that is clearly above the line.   

While those at or below poverty line are clearly suffering from severe lack of income, many 
households above the official poverty line are struggling because the poverty line does not fully 
capture all the essential expenses that a household needs to make to survive. Thus, we will 
define a third group of households which we will call struggling. We will determine this group 
based on a predefined percentage of the poverty line. However, it is debatable which percent 
above poverty line will move people out of a struggling situation: i.e. is 200% enough? or 300%? 
For the purpose of this report, we consider existing data on budgets constructed for Asset 
Limited Income Constrained Employed (ALICE) households, produced by Aloha United Way 
(AUW).10  

The ALICE survival budget required for a one-person household in 2015 is determined to be 
$28,128, which is 208% of the official poverty line for a one-person household, which equals to 
$13,550 for 2015 in HI.  For a family of 4, the ALICE survival budget is $72,336, which is 300% of 
the official poverty line for four-person household $27,890 in 2015 in HI. However, it is likely 
that ALICE overestimates expenses for an average family of 4 because it assumes 2 very young 
children – one infant and one preschooler - and the costs of childcare for such young children 
are significantly higher than the costs for school-aged children.11 Here, we allow the data to tell 

                                                           
9 The actual income brackets used in the Gallup survey are: 1: under $720, 2: $720 to $5,999, 3: 
  $6,000 to $11,999, 4: $12,000 to $23,999, 5: $24,000 to $35,999, 6: $36,000 to $47,999, 7: $48,000 to $59,999, 8: 
$60,000 to $89,999, 9: $90,000 to $119,999 and 10:  $120,000 and over.  
10 https://www.auw.org/alice  
11 As percent of an official poverty line, ALICE budget is significantly higher for a family of 4 than it is for a single 
person (i.e. 300% vs. 208% in 2015). We believe that the main reason for this difference is that ALICE scenario 
assumes the family of 4 has 2 very young children, both below school age, specifically one infant and one 
preschooler, and the cost of childcare is significantly higher for children prior to entering school (i.e. kindergarten 
grade). Once children enter school age, the costs of child care drop dramatically since presumably a child from a 

https://www.auw.org/alice


us which is the right cutoff. To do this, we start with two struggling categories: those above 
marginal but below 200% of the poverty line bracket are called struggling200 and those above 
200% but below 300% bracket are defined as struggling300.  

Note that poverty line is defined for each family size (up to 8), while ALICE budget is only 
defined for a one-person household and 4-person household. Thus, we apply either 200% or 
300% to the poverty line for the relevant size for each household. Finally, we classify those that 
are clearly above 300% bracket as comfortable, which is our 5th category. 

To summarize, we start our analysis with 5 categories of households: 

1. Poor: income bracket is below poverty line bracket 
2. Marginal: income bracket is the same as poverty line bracket (so the household can be 

either just above or just below the poverty line but we don’t know where it falls)  
3. Struggling200: income bracket is above poverty line bracket but is not above 200% 

poverty line bracket 
4. Struggling300: income bracket is above 200% of the poverty line bracket but is not 

above 300% poverty line bracket 
5. Comfortable: income bracket above 300% poverty line bracket.  

 

2.3. Descriptive statistics for individual variables 
  

The average value for well-being in our sample is 7.3. While the range spans all possible 
answers, between 0 and 10, the majority (nearly 50%) of all answers are either 7 or 8. Answers 
between 0 and 4 are pretty uncommon, comprising about 6% of the sample, while very high 
wellbeing of 9 or 10 represents about 23% of the sample. Table 2 reports descriptive statistics 
for our individual control variables. Each row contains the average well-being for the relevant 
category, as well as percent of our sample that falls into each category and number of 
observations.  

                                                           
low income family will be attending a public school, which is free, and may even possibly qualify for school lunches 
and low cost/free afterschool activities. Statistically, a child only spends less than 1/3 of his/her life prior to age of 
18 being in the pre-school age of 5. Therefore, out of all families with one child, on average less than 1/3 of 
families will have a child in the pre-school age. Considering families with two children, the probability of having 
both children in pre-school is even lower. Thus, ALICE overestimates the costs of childcare for an average family 
with 2 children under 18. For example, using ALICE budget with a modification which reduces child care portion of 
the budget of $1207 by half, makes ALICE budget for a family of 4 equal to 200% of poverty line.  



Table 2. Descriptive statistics 
  

Variables  
Mean 

WB  Percent N   Variables  
Mean 

WB  Percent N 
WB  7.3 100% 7800  Race     
Gender      White 7.4 45% 3585 
Male 7.2 53% 4091  Other 7.2 15% 1086 
Female 7.4 47% 3709  Black  7.0 2% 184 
AGE     Asian 7.2 26% 2053 
Young  7.2 8% 633  Hispanic 7.3 8% 619 
Working age 7.2 61% 4749  Missing 7.1 3% 273 
Older  7.6 29% 2272  Income     
 Missing 7.6 2% 142  Poor 6.3 10% 441 
Marital Status     Marginal  6.7 7% 536 
Single 7.0 23% 1716  Strugglin200 7.2 19% 978 
Married 7.6 52% 4096  Strugglin300 7.2 17% 1277 
Divorced 7.0 12% 941  Comfortable 7.6 29% 3177 
Widowed 7.4 8% 607  Missing 7.5 18% 1391 
Living together 7.1 4% 356  Education     
Missing 6.9 1% 84  Below Degree 7.0 25% 1898 
Employment     Some College 7.2 26% 2022 
Employed 7.4 30% 2165  College Graduate 7.4 25% 1950 
Self Employed 7.4 6% 407  Postgraduate 7.6 23% 1838 
Part Time  7.4 12% 880  Missing 6.9 1% 92 
Unemployed  6.4 2% 199       
Out of labor force 7.5 28% 2149       
Missing 7.1 22% 2000           

Notes: Mean represents the average of the well-being score for each category; percent is percentage of 
our sample that falls into each category; N represents the number of people in each category.   

Below we briefly describe our sample composition and raw well-being for each category which 
are reported in Table 2. Note that many of the individual characteristics are likely to be 
correlated, so these simple averages should not be emphasized. For example, income is likely to 
be correlated with age, education, race, gender and marital status. Below we explore 
multivariate regression analysis, which can identify the relative contribution of each of the 
individual factor while controlling for other factors (i.e. we can identify the effect of income 
while keeping constant all other factors).  

Of the total sample size, 53% are female and they report slightly higher well-being: 7.4 for 
females vs. 7.2 for males. The average well-being of young and working age population is 7.2 
points which is lower than the well-being score of older populations, equal to 7.6. The average 
well-being of married people, which comprises about half of our sample, is 7.6. Married people 



report higher well-being than other relationship categories such as divorced, widowed, single 
and living together.  

On average, wellbeing of individuals with different employment status are about the same (7.4 
points), except for unemployed individuals who have a much lower average well-being score of 
6.4 points. Note that the unemployed individuals comprise only 2% of our total sample size, 
whereas full-time employed, self-employed and part-time employed comprise nearly 50% of 
our sample size. Thus, unemployed people are underrepresented in our sample, given the 
average state unemployment rate of about 5% over our sample period. We also see large 
number of observations with missing employment status data - 22% of sample size. Note that 
well-being of the missing category is lower than that of the employed categories, so it is quite 
likely to contain more unemployed than the rest of the sample, as some unemployed may have 
chosen not to report their employment status.   

Almost half of our sample (45%) has declared white race, whereas only 2% represents black. 
Thus, as described in section 2.1, our data over-sampled whites given the state average of 
white race in the census of 25%.12 There are very small differences in well-being across 
difference races, with whites reporting slightly higher and blacks slightly lower well-being. The 
“other” category is likely to represent native Hawaiians and mixed races. Although the Gallup 
questionnaire is structured differently from the census questionnaire, which may explain the 
differences in composition.  

Our sample contains 10% of people which we classified as below poverty level and 7% which we 
classified as marginal (note that because our income is given as brackets rather than levels, 
these households could be slightly below, at, or slightly above the official poverty level). This 
squares well with state average poverty level of 11% (based on 2012-2016 census figures13). In 
addition, a large portion of our sample is in two struggling categories: 19% in the 100-200% of 
poverty line category (i.e. struggling 200) and 17% in the 200-300% of poverty line category. 
These numbers are roughly in line with state averages (15% for struggling 200 and 18% for 
struggling 300, compared to ACS data).  

 Income has a strong monotonic relationship with well-being. Poor households have the lowest 
well-being – 6.3, which increases to 6.7 for those with marginal income. Both struggling 
categories have average of 7.2 and those with comfortable income are the happiest with 
average well-being score of 7.6. Quite a few observations have missing income data – 18% of 
the sample – and their well-being is slightly lower of those comfortable. Given this average it 
seems that richer people are more likely to not report their income.  

                                                           
12 Hawaii racial composition as of 2010 census: 38% Asian, 25% Caucasian, 23.8% two or more races, 10.2% Native 
Hawaiian/Native Islander, 1.8% African American, and 1% other races. 
http://worldpopulationreview.com/states/hawaii-population/  
13 https://www.hawaiinewsnow.com/story/37823522/new-state-analysis-ranks-hawaii-richest-and-poorest-
neighborhoods/  

http://worldpopulationreview.com/states/hawaii-population/
https://www.hawaiinewsnow.com/story/37823522/new-state-analysis-ranks-hawaii-richest-and-poorest-neighborhoods/
https://www.hawaiinewsnow.com/story/37823522/new-state-analysis-ranks-hawaii-richest-and-poorest-neighborhoods/


3. Individual level analysis 
In this part we build a multivariate model of individual well-being. The multivariate model 
allows us to isolate the “partial effects” – i.e. an effect of one variable while keeping other 
variables constant. This is important as many of the individual characteristics tend to be 
correlated. For example, more educated people will also have higher income. To isolate the 
pure impact of individual characteristics we will control for time effects (i.e. time dummies) and 
unobserved heterogeneity among on the community level (i.e. community fixed effects). We 
use a set of commonly used variables that have been shown in previous research to predict 
well-being.  The well-being is the dependent variable. The results are presented in Table 3. We 
add sequentially more variables to the model. Column 4 adds year fixed effects (not reported to 
save space) and column 5 adds year and area fixed effects (not reported).  

All our variables are coded as categories and one of the categories is omitted to serve as a base 
group. The results should be interpreted as difference of the reported category from the base 
(i.e. omitted) category. For example, we coded age variable as 3 categories: young (up to 25 
years old), working age (25-65 years old) and older adults (over 65 years old). We use working 
age as omitted category. Therefore, the results show how two reported categories (i.e. young 
and older) are different from the omitted category. Our results show that both younger and 
older adults have higher well-being than omitted category of the working age: both coefficients 
are positive and statistically significant. The magnitude of the difference for age groups is about 
0.4 points higher well-being for young and older relative to the omitted category of working 
age.   

It is helpful to consider the magnitudes of various differences we discuss below to the average 
well-being and its distribution in the sample. The mean well-being is 7.3 with a standard 
deviation of 1.8, the 25th percentile is 6 and 75th percentile is 8.  Thus, the difference in well-
being of 0.4 is about 22% of one standard deviation of well-being.   

To maximize the number of variables included in regression, we created a missing category for 
all the variables included. For most of the variables the missing category is not significant. This 
means that those who did not respond to the question are not significantly different from the 
base group (i.e. the omitted category) in their well-being level. For age group the missing 
category is significant. It is likely that people who did not respond to the age question are more 
likely to come from the older cohort because their well-being is 0.5 higher than those of the 
working age.    

Females are slightly higher than males in Hawaii, which is a common finding in other research. 
samples. The difference in well-being between females and males in our sample is significant, 
but it is relatively small in magnitude: females have about 0.3 higher well-being.  

Relationship status is an important predictor of well-being and married people report higher 
well-being. Note that married is an omitted category, so all the reported categories have 
negative coefficients, so they have lower well-being than married people. The lowest well-being 



is observed in the divorced/separated group. Single people have well-being lower by about 0.4-
0.5, depending on a specification. This should not be taken to imply that marriage makes 
people happier, because there are likely to be reverse causality forces which makes happier 
people to be more likely to get married and stay married.  

It’s important to note that all results in this section, except age, gender and race (which cannot 
be influenced by an individual) should be interpreted as correlations and not as causal 
relationships.14 It is plausible that factors people can influence (i.e. they have a choice about), 
such as relationship status, employment, education and income can be affected by individual 
well-being. Research shows that at least a significant portion of well-being is due to a genetic 
component (other portions are due to environmental factors and individual choices), and so it is 
plausible that people who are naturally happier may choose to get more education, are more 
likely to be employed, be hard working and earn higher income.  

Education is also clearly associated with well-being and we observe a monotonic increase in 
well-being with higher education levels achieved. The omitted category is those with high 
school diploma or less. We can see that those with some college have well-being higher by 
0.15, however, this becomes not significant once the income is controlled for. Clearly, there is a 
strong correlation between income and education so it is important to see whether education 
has an independent impact on well=being once the income is controlled for. It does for higher 
levels of education. Those graduated from college have significantly higher well-being which 
continues being significant once the income is controlled for. Specifically, the difference in well-
being of college graduates is 0.23 higher than those with only high school degree in model 3 
(controlling for income). The difference between well-being of people with post graduate 
education and high school diploma is 0.35  (in model 3).  

Employment status is strongly associated with well-being. The omitted category is those 
employed full time. We see that self-employed and part-time employed are about equally 
happy as those employed full time (the coefficients, which show the difference between the 
reported category and the omitted category, are not significant). Interestingly those out of 
labor force are slightly less happy than those employed. This may suggest that being out of 
labor force is not always a 100% chosen by a person. However, this effect disappears once the 
income is controlled for.  

Table 3. Individual level analysis  

                              (1)             (2)             (3)             (4)             (5)    
                               WB              WB              WB              WB              WB    

Age 
Young                       0.394***        0.406***        0.395***        0.393***        0.424*** 
                            (0.000)        (0.000)         (0.000)         (0.000)         (0.000)    
Older                       0.462***        0.462***        0.414***        0.411***        0.411*** 

                                                           
14 Even if age, gender and race can’t be changed intentionally by the individual and are not directly affected by 
well-being, there could be omitted variables that are correlated with well-being and these personal characteristics. 
Therefore, they should also be considered as correlates of well-being.  



                            (0.000)         (0.000)        (0.000)         (0.000)         (0.000)     
Female                      0.275***        0.277***        0.301***        0.303***        0.306*** 
                            (0.000)         (0.000)         (0.000)         (0.000)         (0.000)    
Marital Status 
single                      -0.526***      -0.513***       -0.428***       -0.426***       -0.435*** 
                            (0.000)        (0.000)         (0.000)         (0.000)         (0.000)    
Divorced/separated          -0.568***      -0.568***       -0.468***       -0.464***       -0.470*** 
                            (0.000)        (0.000)         (0.000)         (0.000)         (0.000)    
Widowed                     -0.321***      -0.322***       -0.247***       -0.253***       -0.258*** 
                            (0.001)        (0.001)         (0.009)         (0.008)         (0.006)    
Living together             -0.394***      -0.406***       -0.337***       -0.339***       -0.349*** 
                            (0.000)        (0.000)         (0.001)         (0.000)         (0.000)      
Education 
some college                0.144**        0.139**         0.0807          0.0841          0.0841    
                           (0.024)        (0.030)         (0.206)         (0.186)         (0.187)    
college graduation          0.341***       0.344***        0.230***        0.235***        0.233*** 
                            (0.000)       (0.000)          (0.000)         (0.000)        (0.000)    
post graduate               0.514***       0.508***        0.350***        0.346***        0.342*** 
                            (0.000)        (0.000)         (0.000)         (0.000)         (0.000)    
Employment 
Self Employed              -0.0354        -0.0494         -0.0141         -0.0111         -0.0246    
                           (0.737)        (0.639)         (0.893)         (0.915)         (0.814)    
Part Time Employed          -0.112        -0.121*         -0.0168         -0.0151         -0.0314    
                           (0.112)         (0.085)        (0.810)         (0.829)         (0.655)    
Unemployed                 -0.928***      -0.936***       -0.678***       -0.695***       -0.698*** 
                           (0.000)         (0.000)        (0.000)         (0.000)         (0.000)    
Out of labor Force         -0.179***       -0.182***      -0.0774         -0.0775         -0.0847    
                           (0.002)         (0.001)         (0.176)         (0.175)         (0.141)    
Race 
White                                       0.0224         -0.00690        -0.00740        -0.0332    
                                           (0.724)         (0.912)         (0.906)         (0.605)    
Black                                      -0.203          -0.237          -0.233          -0.200    
                                           (0.200)         (0.137)         (0.141)         (0.230)    
Asian                                      -0.119*         -0.156**        -0.153**        -0.126*   
                                           (0.087)         (0.023)         (0.025)         (0.072)    
Hispanic                                   0.0116           0.0262          0.0335          0.0478    
                                           (0.910)          (0.797)         (0.742)        (0.641)    
Income 
Poor                                                       -1.024***       -1.041***       -1.034*** 
                                                           (0.000)         (0.000)         (0.000)    
Marginal                                                   -0.698***       -0.713***       -0.696*** 
                                                           (0.000)         (0.000)         (0.000)    
Struggling200                                              -0.304***       -0.308***       -0.304*** 
                                                           (0.000)         (0.000)         (0.000)    
Struggling300                                              -0.320***       -0.326***       -0.321*** 
                                                           (0.000)         (0.000)         (0.000)    
 
Constant                    7.190***        7.222***        7.437***        7.037***        7.109*** 
                           (0.000)         (0.000)          (0.000)         (0.000)         (0.000)    
Year Fixed effects  N  N    N      Y       Y  
Area fixed effects  N  N    N      N       Y 
Observations                 7577            7577            7577            7577            7577    
R-squared                   0.063           0.064           0.084           0.087           0.093    
 
p-values in parentheses 

 

Importantly, unemployed are significantly less happy: the magnitude of the coefficient is very 
large – 0.9 in model 1 and 2 and drops to about 0.7 in model 3 when income is added to the 
regression. Clearly, an important part of drop in well-being caused by unemployment is a drop 
in income. However, the fact that it continues being significant even after income is controlled 
for suggest that there are impacts of unemployment that go beyond just the income effect.  
Specifically, unemployed may suffer a drop in self-esteem and don’t feel like a useful and 



productive member of society. So far, the impact of unemployment has the strongest negative 
effect on well-being in terms of the magnitude of the effect.  

Among the various race categories, we see that only Asian is associated with slightly lower well-
being. This effect persists even after controlling for income. However, the magnitude is rather 
small – only 0.15 lower well-being. Some previous research also found that Asian have lower 
well-being (University of Virginia, 2007). This could be due to cultural differences in how people 
respond to this question. Note, that “other” category contains other races, mixed races as well 
as Native Hawaiian and Pacific Islanders. Thus all the reported categories, except Asian, are not 
significantly different from the omitted category.  

Finally, we consider the impact of income status. We see that income status is strongly 
associated with well-being. The omitted category is those in the comfortable income bracket, 
meaning they have the household income above 300% of the poverty line. The reported 
categories are those in the poor, marginal and two struggling categories. The coefficients show 
the difference in well-being relative to the omitted category of Comfortable.  

Those in the poor bracket, meaning below the poverty line, are the least happy. The coefficient 
is very large – about 1 point difference in well-being relative to the comfortable group. It is 
important to note that this income effect is over and above the effect of education and 
employment, which are already controlled for in the regression. The size of magnitude is larger 
than any other magnitudes we discussed so far. Thus, being below poverty line has a strong 
negative association with well-being.  

Interestingly, gradually increasing income leads to gradual increases in well-being. Those in the 
marginal category have lower well-being by about 0.7 (remember that they could still be 
slightly below or slightly above the poverty line, because the income in the survey data is given 
as brackets, we cannot precisely determine those that are hovering around the poverty line). 
Those in two struggling categories have lower well-being by about 0.3. Thus, even being clearly 
above the poverty line but below 300% of the poverty line has negative implications for well-
being. Clearly, these people are rightly called as struggling. Interestingly, two struggling 
categories are not different from each other in well-being. Thus, drawing the cutoff at 200% 
and calling those above 200% as “well-off” would be incorrect, as we show that even those in 
between 200% and 300% are clearly struggling in terms of well-being loss as those in between 
100% and 200%. If anything, the coefficients on the Struggling300 group are slightly lower than 
those for the struggling200 group, but the difference between them is insignificant. This also 
suggests that for future analysis they can be grouped into one category of struggling and not 
make the distinction between those below 200% and those below 300%. 

The income effects are not affected by inclusion of time fixed effects (in model 4) or area fixed 
effects (in model 5). The latter finding is notable, since individual income is likely to be strongly 
associated with area income level. However, the fact that including area fixed effects has no 



material impact on the estimated coefficients may suggest that individual income status is 
more important than area income level. We will return to this finding later.   

4. Community level analysis 
 

4.1. Determining geographic areas for community level analysis  
 

Gallup data contains one community identifier, which is the zip code. However, the sample size 
is very unbalanced for different zipcodes and many zipcodes have very few observations in 
various years. See Appendix Table A2 which lists the minimum number of observations for each 
zipcode. We only count observations included in our baseline model, which means they have 
non-missing values for our dependent variable. There are about 90 zipcodes with nonmissing 
data on all variables included in our regression. Out of them only 23 zipcodes have at least 5 
observations per year in the minimum year. They are marked in green in Appendix Table A2. 
Thus, the problem is that zip code classification is too small (i.e. too fine) for the size of our 
dataset.  

On the other side, DOH classification contains only 24 communities, and many communities are 
quite broad and likely heterogeneous. For example, Kailua and Waimanalo are lumped into one 
DOH community, but they are quite large and different from each other. Puna and Kau are also 
two large areas in one DOH community. Similarly, Waipahu, Kapolei and Ewa are lumped into 
one DOH community. Appendix Table A3 presents number of observations on DOH level. Many 
large DOH areas have enough observations to be split into smaller areas (highlighted in green in 
Table A3). So, the DOH classification is too large (broad). However, two areas – Lanai and 
Molokai –don’t have enough observations, so effectively, we have 22 DOH communities.  

We take the middle ground approach and generate our own hybrid area classification which is 
in between the zipcode and DOH levels. To avoid arbitrarily generating areas, we base the 
classification on the actual sample size available in the Gallup data.  

We first take all zipcodes that have at least a minimum of 5 observations for each year. These 
zipcodes are highlighted in green in table A2. We use those zipcodes as separate areas. Second, 
for all the remaining zipcodes we aggregate them up to the relevant DOH level. In several cases 
a part of a DOH area is isolated into a zipcode level area, and the rest of the area is aggregated 
into the “remainder” of DOH area.15 Thus, our hybrid classification has some areas that are 

                                                           
15 Some specifics on certain areas: 
1. Kailua and Waimanalo are one DOH area, but two zip code areas. Most of the observations come from Kailua 
and very few from Waimanalo. However, they seem rather distinct areas so we separated them into two.  
2. Puna and Kau are distinct areas merged into one DOH area. Kau has relatively few observations. Further, within 
Puna, Pahoa is a distinct area and has enough observations to be its own area. Thus, we split Puna/Kau DOH into 3 
areas: Pahoa, the rest of Puna, and Kau.  



equivalent to zipcode area and other areas that either contain the whole DOH cluster or 
contain the remainder of DOH cluster after some large zipcode area has been desegregated.  

The new Hybrid classification is described in Table A2. The hybrid area is a mix between zip 
code area and DOH area. Table A4 presents the number of observations for the hybrid areas 
defined as described above. We report the minimum, median and maximum observations per 
year as well as the total number of observations summed over all years.  

We start with 37 hybrid areas. However, Lanai has very few observations – at the most 3 per 
year and only 12 in total. It is highlighted in red and we exclude it from further analysis. In 
addition, 3 areas that are highlighted in orange have some years with very few observations. 
However, it is also clear that at least half of all years for these areas have 5 or more 
observations (because the median is at least 5). Three more areas highlighted in yellow also 
have some years with under 5 observations, but the median numbers are large enough to see 
that most of the years they have enough observations to be included. Thus, after excluding 
Lanai, we are left with 36 areas.  

We start with 360 area-year observations. Out of these, 16 area-year observations have less 
than 5 individuals. We exclude these from the further analysis. Thus, we are left with 344 area-
year observations which have at least 5 individuals in the survey. We will perform the rest of 
our community –level analysis using this hybrid classification. 

4.2. Which areas have higher or lower well-being than average?  
 

We start our analysis by considering time trends of well-being for each area. First, we generate 
average well-being in each area in each year across all individuals in the sample. We refer to 
this as raw well-being. The sample average across all area-years is 7.3. Figure 1 presents time-
series plots of raw well-being data over the sample period. Each dot represents the average 
well-being in that area in that year across all people in the Gallup data. The horizontal line 
indicates the sample average of 7.3.  

In this analysis we are looking for a pattern among the dots. We expect natural fluctuations in 
the dots, especially given a small sample for each area-year. However, there could be a few 
distinct patterns that would be worth noting: 1) Most of the dots are above the line, which will 
indicate that the area is in general happier than average; 2) Most of the dots are below the line, 
which will indicate the area is in general below the average and 3) Dots more or less equally 
distributed above and below the line, which means the area is about average in well-being. 
Another thing to notice is the spread-out of the dots. If dots are “all over the place”, i.e. have a 
                                                           
3. Kahului and Kihei are merged together into one DOH area. Kihei has sufficient observations to consider it as a 
separate area, so we isolated it from Kahului, which has enough observations in most years.  
4. Hawaii Kai/Wailae/Kahala are one DOH area, can be split into two zipcode areas because Hawaii Kai has enough 
observations and the remainder – containing Wailae/Kahala – has enough observations in the most years.    
 



large variation and do not show any pattern, that would suggest that average well-being is 
more or less a random characteristic (perhaps driven by transitory shocks or, most likely, 
fluctuations in sample selection due to a small sample size) rather than a persistent feature of 
an area.   

To summarize, if there are such a thing as a fixed area characteristic regarding well-being, i.e. 
some areas are consistently more or less happy than average, we should observe the dots 
showing a clear pattern - either above or below the horizontal line.  

We observe that for most areas the average well-being fluctuates around the horizontal line. 
This means that in those areas, average well-being of its residents is not different from the rest 
of the sample. For example, Hilo, Kona and Mililani have dots that are equally likely to be above 
or below the horizontal line or right on the line. This means that these areas are not different 
from the state average. In other words, there is nothing remarkable about average well-being 
in these areas.  

However, several areas stand out from the average. For example, Kailua has most of the dots 
above the horizontal line. This means that in most of the years, residents in Kailua are happier 
than average in the state. Other areas with mostly above average well-being are: Kihei (only 
one year is below the line, which seems like an outlier), Kapolei, Kaimuki/Palolo, Hawaii Kai and 
Waialae/Kahala. We will consider whether these results are statistically significant below. 

On the other side, some areas have dots mostly below the line: Kalihi, Kau, Nuuanu, Pearl city, 
and Waianae. This means that residents in these areas are less happy than average in the state.  

Regarding the spread of the dots, we note that many areas show fairly consistent results year 
to year. For example, Kailua, Hilo, and Kaneohe, Ewa, Kaimuki most of the dots are tightly 
bunched together. In other areas there is more fluctuation around the average, likely because 
of smaller sample size. Thus, it appears that there is some persistence in the area effects in 
some areas. In other words, some areas demonstrate a clear area characteristic in the average 
well-being of its residents.   



Figure 1. Time-series plots of raw well-being data 

 

While we can observe some of the patterns on the graphs, it is important to establish if the 
areas that appear above/below average are statistically significantly different from the average. 
In other words, we want to test whether the pattern we observe visually is also statistically 
significant. To do that, we perform a T-test of the mean for each area, relative to the sample 
average.  

Table 4 presents the results of T-test for each area. In column 1 we show how many years are 
available for each area. Remember that we have aggregated individual data to the average for 
each area in each year. Only several areas have less than 10 years of aggregated data because 
we excluded area-years with less than 5 individuals in the area-year. In Column 2 we present 
the area average across all years. This can be compared to the overall sample average of 7.3. In 
Column 3 we present p-value for the T-test of whether the area average is statistically different 
from the overall sample average.  
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Table 4. Average area effects 

Notes: WB is average raw well-being, EWBni is adjusted well-being except income levels, and 
EWBi is adjusted well-being including income level. See text for details.  

Hybrid name n   WB p-value  EWBni p-value  EWBi p-value  
 (1)      (2)       (3)       (4)   (5)        (6)                    (7)  
Aiea 10 7.1 0.22  -0.17 0.15  -0.18 0.17  
Ala Moana 10 7.4 0.59  0.18 0.40  0.16 0.47  
Ewa 10 7.2 0.23  -0.13 0.22  -0.12 0.30  
Hanalei/Kapaa 10 7.5 0.15  0.18 0.19  0.20 0.15  
Hawaii Kai 10 7.7 0.01 ** 0.13 0.29  0.10 0.41  
Hilo 10 7.3 0.68  0.00 0.95  0.06 0.30  
Kahului 9 7.2 0.50  0.06 0.75  0.16 0.39  
Kailua 10 7.5 0.02 ** 0.09 0.26  0.03 0.66  
Kaimuki/Palolo 10 7.5 0.11  0.16 0.18  0.13 0.29  
Kalihi/MoanaLua 8 6.9 0.04 ** -0.28 0.18  -0.29 0.18  
Kaneohe 10 7.3 0.78  -0.13 0.16  -0.16 0.09 * 
Kapolei 10 7.6 0.02 ** 0.24 0.04 ** 0.17 0.12  
Kau 6 6.8 0.09 * -0.52 0.07 * -0.38 0.18  
Kihei 10 7.7 0.06 * 0.33 0.05 ** 0.30 0.08 * 
Kona 10 7.4 0.35  0.03 0.73  0.05 0.55  
Lahaina/Wailuku 10 7.6 0.25  0.25 0.20  0.23 0.20  
Lihue-Waimea 10 7.2 0.65  -0.14 0.32  -0.13 0.40  
Makiki 10 7.2 0.23  -0.07 0.50  -0.05 0.54  
Manoa 10 7.4 0.33  0.00 0.97  -0.03 0.75  
Mililani 10 7.3 0.93  -0.10 0.56  -0.14 0.42  
Molokai 6 7.3 0.95  -0.02 0.95  -0.02 0.96  
North Hawaii 10 7.5 0.18  0.07 0.56  0.08 0.51  
North Shore/Laie 10 7.4 0.45  0.03 0.70  0.03 0.77  
Nuuanu 10 6.9 0.02 ** -0.31 0.01 ** -0.29 0.02 ** 
Pahoa 10 7.0 0.14  -0.22 0.19  -0.11 0.51  
Pearl City 10 7.0 0.06 * -0.28 0.05 ** -0.31 0.03 ** 
Puna 10 7.2 0.60  -0.09 0.29  -0.01 0.88  
Salt Lake 10 7.4 0.26  0.13 0.25  0.13 0.22  
Upcountry/Hana 10 7.4 0.42  0.10 0.27  0.11 0.21  
Upper Makiki 10 7.4 0.79  0.10 0.57  0.07 0.66  
Wahiawa 10 7.1 0.15  -0.23 0.07 * -0.20 0.10 * 
Waianae 10 7.1 0.10 * -0.14 0.34  -0.09 0.53  
Waikiki 10 7.4 0.56  0.09 0.35  0.09 0.35  
Wailae/Kahala 9 7.6 0.08 * 0.13 0.45  0.06 0.71  
Waimanalo 6 7.8 0.08 * 0.59 0.02 ** 0.58 0.02 ** 
Waipahu 10 7.2 0.46  0.05 0.53  0.05 0.64  

 



Normally, p-values below 0.1 indicate statistical significance at conventional levels. We indicate 
all areas with p-values below 0.1 as one star and p-values below 0.05 as two stars which 
indicate stronger significance. In addition, we highlight in green the areas that are significantly 
above the average and in red areas that are significantly below the average. Here we focus on 
the results in columns 2 and 3; we will discuss results in columns 4-7 later in the text.  

We can see that areas we noted on the graphs – Kailua, Kihei, Kapolei, Hawaii Kai and 
Waialae/Kahala – are significantly above the average. In addition, Waimanalo is also 
significantly above the average. These areas are highlighted in Green. Areas in red are also 
those we noted on the graphs: Kalihi, Kau, Nuuanu, and Pearl city. There are total 11 areas out 
of 36 that have average well-being in the area statistically different from the overall sample.  

Because our sample is small, we make an exception to standard significance cutoffs and 
consider p-values less than 0.15 to also be notable. We highlight 4 more areas: 2 in yellow for 
slightly positive results - Hanalei/Kapaa and Kaimuki/Palolo - and 2 in light red for slightly 
negative results – Pahoa and Wahiawa. These areas also stand out from the average, although 
not as strongly as other areas. In total we have 15 areas that stand out from the whole sample. 
Thus, it appears that in these areas there are some area-specific factors that influence average 
well-being. It is important to investigate why they have different well-being. This is the question 
we turn to next. 

4.3. Why some areas have higher or lower well-being than average? 
 

There are several reasons why some areas would consistently show different well-being than 
average. First, the area can have a fixed area characteristic, an “area premium” so to speak, 
which makes its residents happier than others in the state, or conversely, an “area discount,” 
which makes its residents less happy than average. This area characteristic would be something 
that is a result of some features of the area itself.  

There could be many factors that contribute to an area premium or an area discount. Some 
factors could relate to natural area characteristics, such as its geographic location or weather 
(as there are notable fluctuations in weather patterns even within Hawaii). For example, it is 
possible that coastal areas have higher well-being because of the beach proximity and trade 
winds, while areas that are landlocked may have lower well-being. Areas that are more polluted 
or have higher population density may have lower well-being. There could also be many socio-
economic factors that will affect well-being in an area. Factors such as crime, distance to jobs, 
poverty and inequality among other economic factors may affect average well-being.  

Second, an area may attract a certain type of people which affects the average area well-being. 
For example, areas that have predominantly richer people living in it will have higher than 
average well-being because, as we saw earlier, income has a strong correlation with well-being 
in Hawaii.  Conversely, areas with more poor people will have lower well-being. Thus, individual 



characteristics of people living in an area are an important factor that would affect average 
area well-being.  

Clearly, individual characteristics may be affected by the nature of the area as people self-select 
to locate in areas they choose. For example, areas that are less attractive to live in will have 
lower demand for housing and other recreations facilities, hence lower property prices and 
lower housing rents which will attract more poor people to the area. There may also be a 
feedback loop in which areas with more poor people depress property prices further and 
attract even more poor people. This will lower the average well-being in the area because, as 
we demonstrated earlier, poor people have lower well-being in Hawaii. On the other side, areas 
that are nicer to live in will have higher demand for housing and other facilities, hence will have 
higher property values and will attract more well-off people, which will raise the average well-
being in the area.  

To summarize, there could be two main explanations for consistent area effects: 1) a fixed area 
premium that makes all residents happier (or a discount that makes all residents less happy) or 
2) a type of residents that populate the area. Below we will try to identify which of these 
reasons explains the finding noted above that some areas are happier than average and some 
are less happy than average.  

4.4. Is there an area effect after controlling for individual characteristics? 
  

To understand why some areas show consistent positive or negative effects, we have to 
consider what portion of the variation in well-being can be explained by the area “fixed effects” 
and what portion can be explained by the individual characteristics of people living in the area. 
More formally, suppose our well-being model is given by the following empirical model: 

WBict = α + βXict + uc + dt + eict   (1) 

Here i denotes individuals, t denotes time and c denotes area (community) in which the 
individual lives. WB is the well-being, X is a vector of individual characteristics, such as gender, 
race, income, education, etc , uc are area fixed effects, dt are time fixed effects and is the eict 
random error term. In other words, dt  capture how well-being varies year to year and uc 
capture how well-being varies from one area to another. We want to know whether after 
controlling for individual characteristics, the area fixed effects remain significant or not. 
Alternatively, we want to explore how much of the variation in well-being is explained by the 
individual characteristics, vs. area fixed effects.  

We proceed in several steps. First, we return to our individual level regressions and add fixed 
effects controls for our hybrid areas. Table 5 reports several models in which we sequentially 
add various controls. All columns include time fixed effects. Columns 2 and 4 include hybrid 
area fixed effects. Columns 3 and 4 include all individual controls we used above in the baseline 
model in Table 3. The focus here is on the R-squared coefficients (reported in the last row) 



which show how much of the variation in our dependent variable, WB, is explained by different 
combinations of controls. High R-squared mean our model has good predictive power – i.e. our 
variables can explain differences in well-being. Low R-squared means that our model does not 
have strong predictive power, meaning, our variables do not help to explain differences in well-
being. Naturally, we would like to see high R-squared which means well-being can be explained 
by the observable variables.  

Because the focus is on the R-squared we don’t report individual coefficients. However, we 
indicate what types of variables are included or excluded from the model with a Y or N. Column 
1 shows that time fixed effects explain less than 1% of total variation in the dependent variable. 
This means that there is no much differences in the average well-being across time. This 
corresponds to the visual observation that the time trend of average well-being is quite flat (see 
Love, 2018).   

Table 5. Predictive power of individual variables and area controls.  

------------------------------------------------------------------------------------ 
                              (1)           (2)            (3)             (4)    
                               WB           WB              WB              WB    
------------------------------------------------------------------------------------ 
Individual controls  N  N  Y  Y 
Year Controls   Y  Y  Y  Y 
Hybrid area fixed effects N  Y  N  Y 
------------------------------------------------------------------------------------ 
Observations                 7581            7581          7577            7577    
R-squared                   0.007           0.018          0.087           0.093    
------------------------------------------------------------------------------------ 

 

Column 2 adds area fixed effects. However, R-squared goes up only to about 2%. Thus, all the 
area fixed effects explain only 1% of the total variation in well-being. In other words, areas do 
not explain much variation in well-being. In Column 3 we add all individual controls that we 
used in Table 3 before and time fixed effects. We see that R-squared goes up to 8.7%. Thus, 
individual characteristics explain about 8% of variation in well-being (and time effects explain 
0.7% as we observed in model 1). While this appears to be small, the R-squared of such 
magnitude are very common in this type of research. For example, Glaeser et al (2016) show R-
squared of about 7% when controlling for individual characteristics similar to the set included in 
our regressions.  

In column 4 we add area fixed effects, individual characteristics and time fixed effects. 
Naturally, this model produces the highest R-squared of 9.3% because all our explanatory 
variables are included. However, we notice that the difference in R-squared between model 3 
and 4 is minimal, just about 0.5%. This means that after individual controls are included, the 
area fixed effects explain very small portion of the variation in well-being, specifically only 
about half the variation they were able to explain before individual controls were included in 
model 2.  



To summarize, we have the following four results from this analysis so far. First, our model does 
not have a very strong predictive power and a large portion of the variation in well-being is not 
explained by individual, time or area characteristics. More specifically, our model explains 
about 9% of total variation in well-being. Second, time fixed effects explain very little variation, 
meaning well-being is quite stable over our sample period and does not vary from year to year 
on average. Third, area fixed effects explain very little variation, about 1% without individual 
controls and 0.5% if individual controls are included. Fourth, our model indicate that the 
individual variables are much more important in explaining well-being than area-level factors.   

4.5. Estimating adjusted well-being after controlling for individual characteristics 
  

So far we considered raw well-being, i.e. the average well-being in the area and year. Because 
individual characteristics are important, we need to adjust our average well-being for the type 
of people living in the area. To do that, we estimate the area fixed effects directly from the 
model given in (1). First, we run our model on individual level without area fixed effects, then 
we collect total residual uc + eict which is a regression error term. Since eict component is 
assumed to be random (which is a standard regression assumption), its average across any sub-
sample should be close to zero. Therefore, when we generate average total residual for each 
area-year, the term eict should drop out (since it is a part of a random error) and we will be left 
with uct which is the area-year effect. In simple words, this term will capture the average well-
being after the individual characteristics have been controlled for in the regression analysis. We 
will refer to this measure as average well-being adjusted for individual characteristics, or, for 
short, as an adjusted well-being.  

We perform this procedure two times: one with all individual controls except income controls 
and second with including income controls as well as all other individual controls. We do 
adjustment with and without income because income is a strong predictor of well-being, and it 
is interesting to identify separately the effect of other individual characteristics vs. pure income 
effect. This will help us to understand whether and how area effects change when we control 
for individual income levels. We create two variables, EWBni – adjusted well-being no income 
included, and EWBi – adjusted well-being with income included. 

Table 4 above presents results of the analysis of average area effects after controlling for all 
individual characteristics except income (in columns 4-5) and after controlling for all individual 
characteristics including income (columns 6-7).  Note that since we are analyzing residuals, they 
have to be compared to zero. Thus, those above zero indicate an area has above average well-
being and those below zero indicate the area has below average well-being.  



Table 6. Selected characteristics of individuals in the Gallup sample.   

hybrid name percent 
Employed 

percent 
high school 
or less 

percent 
white 

 percent 
below 
poverty 
line 

percent 
comfortable 

Total sample average 29% 25% 44%  10% 29% 

Aiea 33% 23% 27%  7% 30% 
Ala Moana 29% 18% 31%  13% 42% 
Ewa 40% 25% 37%  9% 32% 
Hanalei/Kapaa 22% 26% 65%  9% 27% 
Hawaii Kai 31% 14% 54%  3% 44% 
Hilo 25% 26% 36%  15% 25% 
Kahului 30% 41% 29%  13% 21% 
Kailua 31% 20% 63%  5% 38% 
Kaimuki/Palolo 31% 19% 39%  9% 35% 
Kalihi/MoanaLua 28% 38% 17%  16% 32% 
Kaneohe 32% 21% 39%  6% 35% 
Kapolei 41% 24% 43%  5% 33% 
Kau 7% 34% 72%  24% 18% 
Kihei 21% 23% 78%  8% 31% 
Kona 23% 27% 66%  12% 25% 
Lahaina/Wailuku 28% 26% 54%  10% 29% 
Lihue-Waimea 27% 27% 47%  11% 28% 
Makiki 25% 21% 31%  12% 26% 
Manoa 30% 17% 42%  7% 36% 
Mililani 40% 19% 39%  6% 40% 
Molokai 20% 26% 49%  4% 25% 
North Hawaii 27% 25% 60%  8% 29% 
North Shore/Laie 29% 23% 54%  9% 34% 
Nuuanu 32% 25% 26%  12% 29% 
Pahoa 16% 23% 65%  21% 15% 
Pearl City 34% 34% 19%  7% 31% 
Puna 19% 23% 60%  16% 20% 
Salt Lake 37% 22% 47%  7% 31% 
Upcountry/Hana 30% 22% 65%  10% 30% 
Upper Makiki 38% 18% 33%  12% 36% 
Wahiawa 35% 29% 37%  10% 28% 
Waianae 28% 46% 25%  14% 16% 
Waikiki 29% 18% 60%  7% 32% 
Wailae/Kahala 30% 16% 45%  3% 42% 
Waimanalo 26% 52% 20%  10% 19% 
Waipahu 37% 34% 20%  9% 28% 

 



In Column 4-5 we see that some of the areas that had raw well-being significantly different 
from the average in columns 2-3 now lose its significance. For example, Hawaii Kai, Kailua, 
Wailalae/Kahala and Kaimuki/Palolo areas are no longer significantly different from zero, while 
they were significantly different from the average before we controlled for individual 
characteristics. This means that the reason these areas showed up as having higher than 
average well-being in our earlier analysis is because of the type of people living in these areas. 
In other words, these areas are more likely to contain individuals with characteristics that are 
associated with higher well-being in the individual model presented above.  

Specifically, it is likely that people in these areas are more educated and more likely to be 
employed. There may also be racial differences. Table 6 presents selected characteristics of 
individuals in our sample for each area, as well as the total sample average. Indeed, we observe 
that in areas that have above average raw well-being but do not have above average adjusted 
well-being (i.e. adjusted for personal characteristics such as employment and education, but 
excluding income)  are better than average. For example, in Kailua, Hawaii Kai and Kaimuki 
areas, percent employed is slightly higher than average, while percent of people with only high 
school degree is much lower than average (and therefore the percent of people with college 
education is higher than average). Earlier we demonstrated that employment and education 
are significantly correlated with well-being. Thus, after we adjusted well-being to control for 
individual characteristics, specifically employment and education, these areas are no longer 
stand out as better than average.  

On the other side, some areas that were significantly below average in the raw well-being data 
– notably Kalihi and Waianae – are no longer significantly below average in the adjusted well-
being. This means that individuals in these areas are less likely to be educated or employed and 
these two factors explain why the area appears to be below the average. Indeed, Kalihi and 
Waianae have less individuals employed than average and have much higher percent of 
individuals with only high school degree: 38% in Kalihi and 46% in Waianae (vs. 25% on 
average). 

Finally, we observe that some areas continue being significantly different from the average 
even after we control for individual characteristics. Specifically, Kapolei, Kihei and Waimanalo 
continue to be above average in adjusted well-being, while Kau, Nuuanu, Pearl city and 
Waihiawa continue being below average in adjusted well-being. Thus, the reason these areas 
stand out from the average cannot be explained by the personal characteristics we considered 
so far. For these areas there could be other individual characteristics that we have not 
considered yet (such as income or other unobservable factors) or there could be area-level 
factors that are also important. We will explore this further below.  

Note that previously, we had 15 areas that were significantly different from the average in the 
raw well-being. After adjusting for individual characteristics, we are left only with 8 areas that 
are significantly different (7 areas are statistically significant at 10% level and one area – Aeia – 
is significant at 15% level). Thus, individual characteristics considered so far explain why about 



half of the areas were different than average in raw well-being. However, they do not explain 
all the differences.  

So far we have excluded individual income from the set of control variables. As we observed 
before, income is a strong predictor of well-being. It is also highly correlated with education and 
employment, as well as other individual characteristics (such as race, marital status, gender, 
and age).  However, income can have an independent impact on well-being after all the other 
characteristics already included. Therefore, we also consider well-being adjusted for income.  

We present well-being adjusted for income in columns 6-7 in Table 4. The results do not change 
very much relative to those presented in columns 4-5. Specifically, Kapolei, Kihei and 
Waimanalo continue to be above average in adjusted well-being (significance drops slightly in 
Kapolei), while Nuuanu, Pearl city and Waihiawa continue being below average in adjusted 
well-being. Only one area – Kau –is no longer significant at conventional levels (although the p-
value is 0.18, which is not very far from our cutoff of 0.15 and this area has relatively few 
observations).  

Interestingly, one area – Kaneohe – becomes significantly negative after controlling for income 
while it was about average in raw well-being. Kaneohe has more employed and more educated 
than average in the state, which should push the well-being higher. Kaneohe has also less poor 
people and more of those in the comfortable income levels. However, because the well-being is 
turning negative after we adjusted for individual characteristics suggest that there might be 
some yet unobserved factors (either individual or area level) that are driving average well-being 
down.  

Overall, we have 7 areas that continue to be significantly different from the average even after 
well-being is adjusted for income and other personal characteristics. To summarize this analysis 
so far, we can conclude that some of the differences in raw well-being across areas can be 
explained by individual characteristics, but some differences cannot. Specifically, we eliminated 
about half of the areas that were significantly different from the average by adjusting well-
being for individual characteristics. Note that this squares well with our earlier analysis of R-
squared after we control for individual characteristics, area fixed effects drop to about half of 
their explanatory power.  

Below we will try to investigate why the remaining 7 areas have significantly different adjusted 
well-being. As we discussed above, there could be still some individual characteristics which we 
have not controlled for that may determine why people in these areas are in generally different 
from the average. Alternatively, there could be area-specific factors that may explain why the 
well-being is different in these areas. In the next section we will turn to analyze what area-
specific factors may explain why these areas are still different after we have controlled for 
individual characteristics.  



4.6. Generating domain indices to capture important area characteristics 
   
We expect that socio-economic characteristics of the area people live in will have an effect on 
average well-being in the area. It is more likely that area characteristics are associated with raw 
well-being (i.e. unadjusted for people’s characteristics). For example, relatively more 
prosperous areas will have higher average well-being. However, it is also possible that some 
area characteristics could have an effect on well-being above and beyond the effect of 
individual characteristics. For example, people living in areas with more poor people may have 
lower well-being regardless of their own income status. Such areas may have more beggars, 
more trash and more run-down buildings. Thus, there could be negative externalities of living in 
the poor area which will affect individual well-being even for those that are not poor 
themselves.  

Areas with more crime are likely to have lower well-being. Areas with more inequality may also 
have lower well-being. Areas with long commute may have lower well-being because of the 
added transportation costs. It has been shown that people underestimate how much they are 
going to dislike the commute and hence those with longer commute are generally less happy.  
Areas with better schools may have higher well-being, however, this may only affect people 
with children because our measures of educational outcomes and resources are measured for 
current students. However, area with more educated adult population may have higher well-
being regardless of individual education status as there could be positive externalities of higher 
education.  

To evaluate how area well-being is related to area characteristics, we created a comprehensive 
set of community level factors from a large set of variables that were available to us. We 
started with a full set of indicators that have been collected for the Hawaii Well Being Data 
Project (HIWBDP)16 and followed a multi-step process described below.  

First, we created a short list of key community level variables. We chose variables based on 
data availability and coverage as some variables had less years available. Because the Gallup 
data spans 10 years, we chose to focus on community level variables which have at least 5-6 
years of data.  

Second, we narrowed down a set of variables based on our priors of which variables are likely 
to be more representative of the community characteristics. Thus we eliminated a number of 
variables which capture similar outcomes and are highly correlated (i.e. percentage of below 
poverty for different groups, such as seniors, individuals, families, female head of the 
household, etc).  

Third, we grouped variables into different domains based on intuition and logic of how different 
factors fit together. Within each domain we also selected sub-groups of indices. For example, 

                                                           
16 We appreciate HLF for sharing the community level data for our analysis. 



among all education variables we chose to concentrate on two distinct indices: 1) education 
outcomes, which includes those variables that predicts the outcome for the community of 
better educational outcomes; 2) education resources, which includes variables that indicates 
the availability of education resources in a community. Similarly, we divided the variables under 
health into three different indices: 1) Health Behavior, which captures the behaviors of 
individuals that affects the individual’s health conditions, such as percentage of individual who 
are currently smokers, heavy users of alcohol, have no health care provider and those who are 
obese; 2) Physical Health condition, includes variables that capture the physical health 
condition of an individual, such as  reporting of unhealthy/poor health status, have pulmonary 
disease, or have other health conditions; 3) Mental Health conditions included variables that 
capture poor mental health conditions, such as depressive disorder and mentally unhealthy 
days. 

Safety index contains only two measures of violent crimes and property crimes. We grouped 
variables such as commuting using public transportation, walking and time to walk are grouped 
under a common index “transportation”. We also constructed an index for economic 
opportunity and an index for housing, although we also used these variables individually one at 
a time because they capture important information about the community. We had to drop a 
few variables from our analysis, since the Principal Component Analysis (PCA) loadings of those 
variables did not follow expected signs.17  

Fourth, we evaluated variables in each domain and decided whether to combine them into one 
index or to use individually. Some variables we chose to use on their own (such as 
demographics, housing and economic factors) and for others we worked to reduce 
dimensionality by constructing domain-level indices based on Principal Component Analysis. 
PCA is a dimension-reduction tool that can be used to reduce a large set of variables to a 
smaller set that still contains most of the information in the large set. For example, several 
distinct measures of educational outcomes can be combined into one educational outcomes 
index using weights (known as factor loadings) determined by the PCA analysis. PCA have been 
intensively used in economics and other social sciences to summarize larger sets of variables for 
multivariate analyses. PCA transforms a number of correlated variables into a smaller number 
of uncorrelated variables called principal components18.  

We have created PCA indices for the following domains: education, health, transportation, 
safety, and economic opportunity. Appendix Table A5 gives a list of community level variables 

                                                           
17 For example, we dropped a variable “StuTech” – student teacher ratio - from “education resources” index, 
because the coefficient for student/Teacher ratio got a reverse sign of what is expected (theoretically, the fewer 
students per teacher the better, but the result of PCA analysis indicated otherwise and larger number was 
positively correlated with education resources index). For another reason we excluded the variable “Child Abuse 
Rate” from the “Safety and Security” index because it captures both the safety and poverty, thus mixing two 
domains into one. 
18 Principal components are a linear combinations of the original variables weighted by their contribution to 
explaining the variance in a particular orthogonal dimension. 



we selected, the indices that were constructed and the factor loadings on each variable that 
was included in the index.  Note that some indices have a reverse scale, i.e. lower numbers 
indicate better outcomes. These are indicated with R in the table A5.  

Finally, we had to extrapolate our community level data because they were not available for all 
10 years of the Gallup data. We extrapolated data for missing years using prediction from a 
linear trend model on community level.19 

4.7. Which area characteristics are associated with higher average well-being? 
  

In this section we explore which area characteristics affect raw well-being and adjusted well-
being. We run three sets of regressions with three dependent variables which are aggregated to 
the area-level: 1) raw well-being, WB, 2) well-being adjusted for individual characteristics, 
except income, EWBni and 3) well-being adjusted for individual characteristics, including 
income, EWBi.  

Many area characteristics are highly correlated with household income. Thus, poorer areas will 
have more crime, less education, worse health, etc. To isolate whether the effect of each factor 
is independent of the area income level, we add a set of regression that controls for median HH 
income. Thus, for each of the three dependent variables we run two regressions – one with that 
variable by itself, and another with controlling for median HH income.  Table 7 presents the 
results in 6 columns. Note that each cell in the table contains results of a separate regression 
for dependent variable listed in the column heading and the control variable listed in the row 
heading.  

Table 7. Area-level regressions 

        Dependent Variable: 
Control Variables 

WB WB EWBni EWBni EWBi EWBi 
by itself w/MHI              By itself            w/MHI          By itself w/MHI 

Median HH Income 0.005***   0.002   0.0004   
  (0.003)   (0.14)   (0.77)   
Gini ( R) -0.03 0.07 -0.04 -0.007 -0.02 -0.01 
  (0.68) (0.28) (0.47) (0.89) (0.74) (0.77) 
Unemployment Rate (R ) -0.04** -0.02 -0.01 -0.002 0 0.002 
  (0.01) (0.19) (0.31) (0.86) (0.99) (0.89) 
Below Poverty (R ) -0.02*** -0.009 -0.01*** -0.02*** -0.005 -0.01** 
 (0.01)              (0.16)                  (0.005) (0.002)               (0.13)             (0.01) 
Struggling (R) -0.007** -0.001 -0.001 0.003 0.001 0.003 
  (0.02) (0.69) (0.56) (0.28) (0.58) (0.21) 

                                                           
19 In other words, we run a regression of each community level variable – either individual or an index – on linear 
trend interacted with community-level fixed effects (i.e. each community had its own trend). Then we used 
predicted values from this regression for years with missing community level data. Since community level data are 
slow moving, this is a reasonable approximation that filled in missing data for several years before and after 
available community level data. 



Economies-PCA  (R ) -0.07*** -0.05 -0.04* -0.08* -0.01 -0.06 
  (0.004) (0.38) (0.06) (0.08) (0.46) (0.16) 
Education Outcomes (R ) -0.03* -0.008 -0.011 -0.0005 -0.006 -0.005 
  (0.08) (0.67) (0.40) (0.97) (0.66) (0.74) 
Education Resources 0.05** 0.05** 0.02 0.02 0.007 0.007 
  (0.03) (0.03) (0.36) (0.41) (0.68) (0.69) 
Health Behavior (R ) -0.06*** -0.05** -0.03** -0.03 -0.02 -0.01 
  (0.0006) (0.01) (0.03) (0.10) (0.25) (0.26) 
Physical Health (R ) -0.025 -0.006 -0.03** -0.03 -0.02 -0.02 
  (0.22) (0.78) (0.02) (0.10) (0.11) (0.16) 
Mental Health (R ) -0.04** -0.03* -0.03* -0.02 -0.02 -0.02 
  (0.02) (0.06) (0.09) (0.16) (0.23) (0.24) 
Race Asian Alone   -0.003 -0.005** -0.00 -0.003 -0.003 -0.003* 
  (0.19) (0.02) (0.31) (0.15) (0.11) (0.08) 
 Race White  0.006** 0.008*** 0.004 0.004* 0.004* 0.004* 
  (0.02) (0.001) (0.12) (0.06) (0.07) (0.06) 
 Adult with B.Degree 0.01*** 0.009*** 0.005* 0.004 0.003 0.003 
  (0.0001) (0.007) (0.05) (0.19) (0.28) (0.35) 
Adult with HS.Degree 0.03*** 0.03*** 0.01*** 0.02** 0.01* 0.01* 
  (0) (0.0001) (0.009) (0.04) (0.06) (0.06) 
HH Crowding (R) -0.009** -0.007** -0.003 -0.001 -0.002 -0.001 
  (0.02) (0.04) (0.22) (0.50) (0.43) (0.50) 
 Median Contract Rent  0.19** 0.08 0.07 0.002 0.01 0.0003 
  (0.01) (0.48) (0.30) (0.99) (0.84) (0.99) 
Rent Burden 0.006 0.004 0.005 0.005 0.005 0.005 
  (0.14) (0.21) (0.10) (0.13) (0.12) (0.12) 
Safety (R ) -0.07** -0.03 -0.03 -0.008 -0.004 -0.0008 
  (0.02) (0.37) (0.29) (0.79) (0.85) (0.98) 
Transportation (R) -0.13*** -0.15*** 0.79 -0.13*** -0.10*** -0.11*** 
  (0.007) (0) (0.005) (0.0003) (0.003) (0.001) 

 

We first use raw well-being, WB in columns 1 and 2. Column 1 shows that most of our area 
variables are statistically significant (indicated by one, two or three stars). All the significant 
variables have an intuitively predictable signs. Note that some variables have reverse scales, i.e. 
they indicate that higher values are worse outcomes (such as percent below poverty rage or 
physical health outcomes which measure percent of people with various diseases). In the table  
R indicates variables that are reverse scale. 

Thus, we find that areas with the following characteristics are happier on average (we discuss 
highlighted results below):  

- higher median household income 
- lower percent of people below poverty rate 



- lower unemployment 
- lower percent of struggling households (those above 100% but below 300% of 

poverty line) 
- better education (both resources and educational outcomes) 
- better health (only health behaviors and mental health are significant) 
- higher proportion of white and lower proportion of Asian population 
- higher proportion of adult population with high school degree and advanced degree 
- lower crowding index 
- higher median contract rent 
- lower crime 
- lower transportation costs 

 

However, many of these characteristics are correlated with income level. For example, areas 
with higher income level will have lower crime, more education, lower unemployment, better 
health, etc. To verify which of these variables have an effect on well-being that is independent 
of the area income level we control for Median HH income in column 2. Some of the variables 
are no longer significant, which means that for these variables income level picks up all the 
variation contain in these variables. However, quite a number remain significant. In the list of 
above, we highlighted those variables that remain significant even after controlling for area 
income level.  

These are all expected results and go in line with intuition. Without implying causality, these 
results show that average area characteristics are correlated with average well-being of 
residents in the area in predictable ways.  

Next, we consider a similar set of regressions in which dependent variable is adjusted well-
being in which all individual characteristics are controlled for except income level, demoted 
EWBni. Using adjusted well-being as a dependent variable allows us to investigate whether area 
characteristics matter above and beyond individual characteristics. In other words, controlling 
for the type of people living in the areas, would there still be an impact of area characteristic?  
The results are presented in column 3 (the control variable by itself) and 4 (adding median HH 
income as another control).  

We find that most of the results we observed for raw well-being are no longer significant. The 
median HH income is marginally significant (at 15%). While individual components of the 
Economic opportunity index (i.e. median household income, percent below poverty rate, 
unemployment and Gini coefficient) are no longer significant by themselves, the index is still 
significant at 10%. This shows that even after controlling for individual characteristics, the area 
economic prosperity is correlated with average well-being. However, we have not controlled for 
individual income in this set of regressions (we do that later).  



Educational resources and outcomes are no longer significant. Note that these variables refer 
to the resources currently available to schools and educational outcomes of current students.  
This means that these area characteristics are fully captured by the individual characteristics of 
people in the area. For example, areas with more educated people will have higher area 
educational resources and outcomes. However, education among adult population (percent 
with high school degree and percent with college degree) continues to be strongly significant, 
even when individual education status is already adjusted for. This suggests that there are 
externalities of higher education that affect individual well-being above and beyond their own 
educational status.  

Health measures (behaviors, physical and mental) are significant with predicted signs but only 
in regressions without controlling for the median HH income. This suggests that there is a 
strong correlation between health and income levels and after average income level is 
controlled for, the health outcomes are no longer matter. This does not suggest that health 
outcomes do not matter for well-being, but instead that income levels capture the effect of 
health differences.  

Housing measures (such as crowding, median contract rent and rent burden) and crime (i.e. 
safety) are no longer significant. This means that individual characteristics of people living in the 
areas already capture the differences across areas in these measures. However, transportation 
continues to be strongly significant, meaning that longer commute affects people even after 
their individual characteristics are adjusted for. Unfortunately, we don’t have measures of 
transportation costs on the individual level. However, it is likely that the transportation costs 
will be at least to some extent community-specific and thus are well captured by the area 
characteristic.  

Finally, in columns 5-6 we use well-being adjusted for income and all other personal 
characteristics, EWBi. The broad economic prosperity index is no longer significant once 
individual income is controlled for. However, the percent of people below poverty rate 
continues to be significant. This suggests that there are some negative externalities of living in 
an area with a high percent of people below poverty level even after controlling for individual 
income level.  

The other significant results are the following: 

- Race still matters: areas with more white populations have higher well-being and 
more Asian population have lower well-being 

- Adult education matters, but only at the high school level: areas with more adults 
with high school education have higher well-being 

- Transportation costs matter: areas with higher costs have lower well-being.  

Note that so far we included each of the variable one at a time and with median HH income 
controls. Below we construct a multivariate model that contains several area variables found to 
be significant in the latest set of regressions. The results are presented in Table 8. Specifically, 



we start with 5 variables that we found above to be significant for adjusted well-being with 
income control: percent Asian, percent White, High school degree, percent below poverty and 
transportation. We notice that White is no longer significant, while Asian is close to being 
significant at 11% (that is why we keep that variable in subsequent regressions). Percent with 
high school degrees is also no longer significant (probably it is captured by percent below 
poverty level as these two are likely to be highly correlated). The best model that we can 
identify using a combination of the 5 variables is given in model 3: it includes percent below 
poverty rate, transportation and percent Asian. All three variables are significant at 5% level or 
below. The total R-squared is about 5%, which means these three variables explain about 5% of 
the variation in adjusted well-being (after individual characteristics are controlled for). The 
adjusted R-squared (which adjusts for the number of variables included in the model) is the 
highest for this model, suggesting that it is the best fit we can get among the various 
combinations of these 5 variables.  

To summarize, out of our large set of area-level controls, only three variables stand out as 
significant individually and when included together: Percent below the poverty rate, Percent 
Asian population and Transportation costs.  

Table 8. Selected area level regressions.  

-------------------------------------------------------------------- 
Dependent variable EWBi    (1)          (2)          (3)          (4)    
                        t1           t2           t3           t4    
-------------------------------------------------------------------- 
Race: White        -0.0014                                           
                   (0.739)                                           
 
Race: Asian        -0.0046      -0.0029*     -0.0041**    -0.0040**  
                   (0.116)      (0.064)      (0.013)      (0.033)    
 
Percent below      -0.0068*                  -0.0077**    -0.0072*   
Poverty rate       (0.063)                   (0.019)      (0.057)    
 
Transportation    -0.0937***   -0.1013***   -0.0863***   -0.0858*** 
                   (0.005)      (0.004)      (0.007)      (0.008)    
 
Adults with high    0.0026                                 0.0011    
school              (0.731)                                (0.841)    
 
Constant            0.0783       0.1403**     0.2696***    0.1557    
                   (0.903)      (0.027)      (0.004)      (0.788)    
-------------------------------------------------------------------- 
Observations           344          344          344          344    
R-squared           0.0545       0.0428       0.0536       0.0538    
Adjusted R-squ~d     0.041        0.037        0.045        0.043    
-------------------------------------------------------------------- 
p-values in parentheses, * p<0.1, ** p<0.05, *** p<0.01 
 
Finally, we explore whether after controlling for these area characteristics there are still area-
specific effects. We follow a similar procedure which we used above and collect the residuals 



from the regression given in model 3 in Table 8. We then perform a t-test of these residuals to 
evaluate whether they are significantly different from zero. The results are presented in Table 
9. The results in column 1 show unexplained well-being, i.e. they show residual well-being after 
individual and area characteristics are controlled for and column 2 reports p-values for a t-test 
of statistical significance of these residuals. The results in columns 1- 2 should be compared 
with columns 6-7 in Table 4 which presented adjusted well-being (Note, results in Table 4 were 
adjusted only for individual characteristics while results in Table 9 are adjusted for both – the 
individual and 3 selected area characteristics).  If an area still shows significant unexplained 
well-being, this would suggest it has some unobservable factors that lead to the area having a 
premium or discount well-being.  

We see that 4 areas continue to be statistically different from zero on conventional levels (at 
10%) and two more areas are close to being significant at 15%. These areas are highlighted in 
green for positive difference: Waimanalo and Kapolei, and orange/light orange for negative 
difference: Kaneohe, Pearl City, Wahiawa and Kailua. In total we have 6 areas that have 
significant area-level effect. For these areas nether individual characteristics nor area 
characteristics capture completely the observed differences in adjusted well-being. Thus, there 
could be some other unobserved factors that will drive the premium or discount for these 
areas.   

Three areas that previously were significantly different in the adjusted well-being (see columns 
6-7 in Table 4) are no longer significantly different in adjusted well-being: Nuuanu, 
Hanalei/Kapaa and Kihei. This means that our three area variables do a good job explaining why 
these areas were different from others in terms of the average adjusted well-being. For 
example, Nuuanu is higher than average on all three measures – percent below poverty rate, 
percent Asian population and transportation costs. Therefore, after these variables are 
controlled for, there is no area-specific discount. In other words, we can explain why on 
average people living in Nuuanu are less happy than other areas, even after controlling for 
individual characteristics: it is because of these three factors we identified. Higher adjusted 
well-being observed earlier in Kihei can be explained by lower transportation costs and lower 
percent of Asian population (but about average percent below poverty rate).  

Strangely, Kailua is now showing a slightly negative adjusted well-being (significant at 12%). This 
means that part of the reason Kailua was appearing positive before is because it is above 
average on the factors we controlled for (percent below poverty rate, percent Asian and 
transportation costs). However, there must be another unobservable factor that pushed Kailua 
slightly lower on the well-being than would be predicted by the individual or area variables we 
included in the model.  



Table 9. Unexplained well-being and selected area characteristics.  

Hybrid name EWB-area p-value  % below 
poverty 

% Race 
Asian 

Transporta
tion costs 

All sample    12 36 0.3 
Aiea -0.15 0.25  6 54 0.4 
Ala Moana 0.19 0.37  11 61 -0.3 
Ewa -0.03 0.78  8 41 1.5 
Hanalei/Kapaa 0.05 0.73  12 15 -0.5 
Hawaii Kai 0.11 0.35  4 46 0.7 
Hilo 0.05 0.38  16 34 0.0 
Kahului 0.16 0.40  10 52 -0.3 
Kailua -0.13 0.12  7 18 -0.2 
Kaimuki/Palolo 0.16 0.20  7 55 0.2 
Kalihi/MoanaLua -0.10 0.62  13 60 1.3 
Kaneohe -0.19 0.04 ** 6 36 0.5 
Kapolei 0.16 0.14  5 31 1.1 
Kau -0.14 0.59  31 16 2.4 
Kihei 0.16 0.32  12 15 -0.3 
Kona -0.05 0.56  14 18 0.0 
Lahaina/Wailuku 0.07 0.67  8 29 -0.7 
Lihue-Waimea -0.18 0.26  9 43 -0.3 
Makiki 0.05 0.55  16 57 0.2 
Manoa -0.03 0.79  11 52 -0.3 
Mililani -0.13 0.44  3 46 0.7 
Molokai -0.19 0.57  19 14 -1.2 
North Hawaii 0.08 0.50  13 25 0.8 
North Shore/Laie -0.06 0.50  10 17 0.4 
Nuuanu -0.12 0.30  15 66 0.7 
Pahoa -0.01 0.97  28 18 0.9 
Pearl City -0.30 0.04 ** 7 49 0.4 
Puna 0.01 0.94  26 18 0.2 
Salt Lake 0.09 0.42  8 38 0.1 
Upcountry/Hana -0.04 0.61  10 12 -0.1 
Upper Makiki 0.06 0.73  10 48 -0.3 
Wahiawa -0.27 0.03 ** 13 29 -0.2 
Waianae 0.03 0.80  23 14 1.8 
Waikiki 0.02 0.78  14 39 -0.7 
Wailae/Kahala 0.07 0.66  3 58 0.2 
Waimanalo 0.55 0.03 ** 13 13 0.9 
Waipahu 0.12 0.23  7 59 0.5 

 

Returning to the 6 areas that continue showing significant differences, our results so far imply 
that there are other, yet unobserved factors that are driving these areas to show results 



significantly different from then average. There could be other community level variables that 
are correlated with well-being that we have not controlled for. For example, drug use in an area 
could be correlated with average well-being. Noise, environmental pollution, weather or traffic 
could be other area-specific factors that we have not captured with our control variables. In 
addition, there could be area-specific trends (such as an increase or decrease in population, or 
area gentrification) that could affect well-being above and beyond individual and area 
characteristics we have considered so far.  We used all community level variables that were 
available to use at this time, and therefore we leave the exploration of other potential area 
factors for future research. 

5. Comparing Hawaii to the rest of the USA 
 

One of the main conclusions of the research so far is a significant difference in well-being for 
people in various income categories. However, it is not clear to what extent the results are 
driven by specifics of Hawaii socio-economic environment or whether the same results hold for 
the rest of the USA. Because of our unique classification of income categories based on the 
percent of the poverty line, our results are not directly comparable to previous studies of the 
relationship between income and well-being.  

To compare our results for Hawaii to the rest of USA we have extended our baseline analysis to 
include the rest of US states and the District of Columbia (included along with the other states). 
Because we define income categories based on the percent of poverty line, we have collected 
data on poverty line for the rest of the US states. All 48 contiguous US states share the same 
poverty line, while Hawaii and Alaska have its own poverty lines. We use each state’s relevant 
poverty line to reproduce our categories of poor, marginal, struggling 200 and struggling 300 
categories.  

First, we compare the Gallup data’s distribution of various income groups in Hawaii to the rest 
of the US states. Table 10 below presents the proportions of people in each of the 5 income 
categories in Hawaii and across the rest of US states and excluding Hawaii. (Note that 
proportions don’t add to 100% because some data are missing and they are counted as one of 
the categories). In general, the proportions of people in various income categories are very 
similar in Hawaii as they are in the rest of the US. The percent in the poor category is identical 
(at 10%), and in all other categories the percent is very similar.  

Table 10. Distribution of income categories.  

State Poor Marginal Struggling 200 Struggling 300 Comfortable 

Hawaii 10% 7% 19% 17% 29% 
The rest of USA  10% 8% 17% 15% 31% 

 



Next, we run our individual level regression on a sample of all US data. We use our model 5 in Table 3 as 
the baseline regression. The model includes year fixed effects and zip code fixed effects. The results are 
reported in Table 11 below.  

  



Table 11. Comparison of well-being regression in Hawaii and the rest of US states.  

  All US States except HI HI Differences 

Age    
Young 0.506*** 0.453*** -0.095 
  (0.000) (0.000) (0.386) 
Older 0.467*** 0.413*** -0.062 
  (0.000) (0.000) (0.379) 
Female 0.288*** 0.301*** -0.008 
  (0.000) (0.000) (0.879) 
Marital Status    
Single -0.453*** -0.463*** -0.011 
  (0.000) (0.000) (0.875) 
Divorced/separated -0.6315*** -0.417*** 0.177** 
  (0.000) (0.000) (0.028) 
Widowed -0.333*** -0.248** 0.117 
  (0.000) (0.013) (0.320) 
Living together -0.247*** -0.345*** -0.123 
  (0.000) (0.001) (0.298) 
Education    
some college 0.0295*** 0.102 0.070 
  (0.000) (0.145) (0.373) 
college graduation 0.260*** 0.269*** -0.002 
  (0.000) (0.000) (0.980) 
Postgraduate 0.433*** 0.349*** -0.067 
  (0.000) (0.000) (0.376) 
Employment    
Self Employed -0.005 -0.042 -0.123 
  (0.506) (0.712) (0.341) 
Part Time Employed -0.056*** -0.059 -0.033 
  (0.000) (0.467) (0.699) 
Unemployed -0.746*** -0.719*** -0.055 
  (0.000) (0.000) (0.753) 
Out of labor Force -0.111*** -0.103 -0.026 
  (0.000) (0.127) (0.729) 
Race    
White 0.053*** -0.060 -0.116 
  (0.000) (0.406) (0.169) 
Black 0.254*** -0.230 -0.451** 
  (0.000) (0.216) (0.021) 
Asian 0.020 -0.1536* -0.1574* 
  (0.140) (0.055) (0.085) 
Hispanic 0.362*** -0.011 -0.318*** 
 (0.000) (0.921) (0.008) 
Income    
Poor -0.972*** -1.033*** -0.028 
  (0.000) (0.000) (0.830) 
Marginal  -0.932*** -0.717*** 0.241** 
  (0.000) (0.000) (0.031) 
Struggling200 -0.660*** -0.330*** 0.312*** 
  (0.000) (0.000) (0.000) 
Struggling300 -0.371*** -0.350*** 0.027 
  (0.000) (0.000) (0.666) 
Constant 7.034*** 7.370*** 0.34*** 
  (0.000) (0.000) (0.000) 
Observations 2521088 7634 2058117 
R-squared 0.19 0.19 0.22 



In column 1 we present regression for all US states (and DC) excluding Hawaii, column 2 
presents a regression for Hawaii and column 3 presents the difference.20 The results for HI are 
remarkably similar to the rest of the US as most of the differences presented in column 3 are 
not statistically significant (i.e. the differences without stars indicate that the difference is not 
statistically significant). Only a few coefficients are significantly different: the 
divorced/separated people are less unhappy in Hawaii (i.e. the negative coefficient is smaller in 
magnitude), while Asians, Hispanics and blacks are less happy in Hawaii (note that the omitted 
category is “other” which includes Native Hawaiian, American Indian and mixed races.) More 
importantly, we focus on the income category coefficients. The coefficient on Poor category is 
not significantly different in HI than the rest of the US. In other words, it makes people equally 
unhappy to be in that category in HI as it is in the rest of the US. However, the coefficients on 
Marginal and Struggling 200 are significantly different in Hawaii. Specifically, they are less 
negative in Hawaii than they are in the rest of the US. In other words, while being in the 
marginal and struggling 200 categories is correlated with lower well-being (relative to 
comfortable category which is the omitted category), the relative well-being is not as low in 
Hawaii as it is in the rest of the US. Finally, the coefficient on Struggling 300 is also not 
significantly different in HI. 

To represent these results more visually, we plot the coefficients from the 4 income categories 
estimated for HI and the rest of the US in Figure 2 below. The left panel presents the same 
coefficients as given in Table 11 above (i.e. comparing HI to the rest of the US). The right panel 
shows the same graphs in which each state is allowed to have its own coefficients (i.e. each line 
represents one state). In both graphs HI is plotted in red. We have also added Appendix Table 
A6 which reports each of these coefficients for each state along with the rankings among the 
states for each of the coefficients.  

                                                           
20 The difference is estimated in a separate regression so it is not exactly the difference between the coefficients, 
but it is qualitatively close.  



Figure 2. Comparing coefficients for income categories for HI and the rest of the USA  
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Both panels in Figure 2 show that for the poor category and for Struggling 300 category, HI 
results fall about in the middle of the rest of the US. Actually, when we rank all states on the 
magnitude of the poor coefficient, Hawaii is ranked number 21 and when we rank based on the 
struggling 300 coefficient it is ranked as 31 (see Table A6). Thus, both ends of the income 
distribution (the poor end and the struggling 300 end) are about the average in HI as they are in 
the rest of the USA. However, a noticeable difference is observed in the middle of the income 
distribution: for the Marginal and struggling 200 categories. Specifically, those in Hawaii are less 
unhappy in the marginal category as most other US states except one (the only point that is 
above Hawaii in the Marginal category is the District of Columbia, see Table A6). Thus HI is 
ranked 50 out of 51 (50 states+DC).  For the Struggling 200 category, the difference is quite 
striking – i.e. the HI coefficient is significantly higher than the other 50 coefficients and HI is 
ranked 51 out of 51. Furthermore, the difference in magnitude between the struggling 200 
coefficient and the average for the rest of the USA is also quite large – about 0.3.  

Another interesting observations is that on average for the rest of the US (left panel), and for 
the most of the US states (right panel) the coefficients for the poor and the marginal categories 
are very similar, while this is not the case for HI. Thus, in the rest of the US, people clearly 
below the poverty line and those hovering at the poverty line are about equally miserable, 
while in Hawaii those hovering at the poverty line are somewhat happier than those that fall 
clearly below the poverty line. 

One possibility that could explain these differences is that Hawaii has its own poverty line, 
which is higher than the mainland USA to compensate for higher cost of living. For example, in 
2017 for a family of 2, the mainland poverty line is $16,240 while Hawaii poverty line is $18,670 
(and it is $20,290 for Alaska). To test this hypothesis, we have used the mainland poverty line 
for Hawaii and reproduced our results (not reported in the Table). There was a slight difference 
in the marginal category (the coefficient changed from -0.7 to about -0.8) and a small change 



for the poor category (the coefficient changed from -1.03 to -0.92). This happened because 
some people who used to be classified as poor using HI poverty line are now shifted to the 
Marginal category using the mainland USA poverty line. This lead to a decline (i.e. more 
negative) coefficient for the Marginal category. In other words, the marginal category 
coefficient became closer to the rest of the US. However, it is still on the high side and the 
change in raking was from the 50th to 45th (out of 51). Thus, the different poverty line explains 
a part of the difference in the results for the Marginal category, however, it does not explain all 
the differences since Hawaii is still pretty high in the rankings.   

Interestingly, the results for the Struggling 200 category were not affected by changing the 
poverty line from HI to the mainland line – there was literally no change in the coefficient. 
Results for Struggling 300 category were also not affected. Thus, the struggling 200 category 
continues to be a significant outlier – much higher (i.e. less negative) than the rest of the US 
states. This suggests that people in the struggling 200 category, which contains those who are 
clearly above the poverty line but below 200% of the poverty line, are less miserable in Hawaii 
than they are in the rest of the USA. However, those in the struggling 300 category are about 
the average well-being compared to the rest of the USA. In other words, the only large 
difference between Hawaii and the rest of the USA is observed in the Struggling 200 category 
(and a smaller difference is observed in the marginal category).  

It is important to note that our results are pure correlations and while it is tempting to suggest 
a casual interpretation, we do not have sufficient data (such as longitudinal data) to verify 
whether increasing incomes for those currently in the poverty or marginal groups to shift them 
to the struggling 200 group would actually increase their well-being. This is because of possible 
reverse causality concerns discussed in section 3. Thus, those who are naturally happier 
(because of genetics or environmental factors) are more likely to be enterprising or do better in 
the labor market (because they are more optimistic, friendlier or easier to get along with) and 
hence they would fall in the struggling 200 category and not in the poor category.  

The observed significant difference in the struggling 200 coefficients between Hawaii and the 
rest of the US begs the question of what can explain such a difference. There could be several 
reasons for these differences. First, there could be coping strategies that those in the struggling 
200 category employ to counter their financial challenges. Such coping strategies could either 
be more extensively used in Hawaii, or they may bring higher return (in terms of enhanced well-
being) than they are on the mainland. For example, using family members to take care of young 
children to minimize expensive day care costs may either be used more in HI or it may raise 
well-being of people in this category more in Hawaii. Another common strategy is working side 
jobs that pay in cash which is not counted in the reported income. The heavy tourist orientation 
of Hawaii economy is conducive to such side jobs as many in the service industry or home 
maintenance and improvement industry are paid in cash. Such coping strategies may raise well-
being without raising (official) income.  



Second, there could be non-financial factors that may raise well-being in this segment of 
population disproportionately more than they raise well-being in other segments of the 
population. In other words, there could be factors that are uniquely affecting this category of 
people, because factors that affect everyone the same (such as weather) would be simply 
reflected in the constant. For example, the happiness literature has identified that strong family 
ties and quality time spent with family and friends is positively related to well-being. It is 
possible that those in the struggling 200 category either have stronger family ties in HI, relative 
to the rest of the US, or they may benefit more (in terms of enhanced well-being) from such 
ties. A casual observer at any of the many beach parks will see large families spending time 
together over the weekend. It is plausible that such family time is more likely enjoyed by people 
in the struggling 200 category, or it could enhance their well-being more relative to other 
categories.  It is important to note that we don’t have any data to test whether these possible 
explanations have any merit.  

Third, it is possible that there are observable state-level characteristics of Hawaii that 
disproportionately affects people in the struggling 200 category. For example, it is plausible that 
Hawaii has more generous welfare programs that are aimed at people in this income category. 
Such programs may disproportionately raise their well-being. Table A7 shows several state-level 
characteristics and the relative rankings of states on each of these characteristics (the data are 
obtained from American Community Survey and averaged over 2007-2016).  

We see that Hawaii has one of the highest median income (ranked 47 out of 51), has one of the 
lowest percent of people below the poverty line (ranked 6 out of 51) and has a below average 
percent of people with cash public assistance (ranked 9 out of 51). It is also below average (but 
is closer to the middle of the distribution) on percent of people receiving SNAP benefits (i.e. 
food stamps, ranked 16 out of 51). Interestingly, it has a very generous cash public assistance 
(ranked 50 out of 51). While we don’t have the actual data on how much public assistance 
different people get, our results are consistent with a hypothesis that at least some of this cash 
public assistance is benefiting the people in the struggling 200, thus raising their relative well-
being. Again, without individual data on who is actually receiving public assistance it is 
impossible to test whether this hypothesis is valid. Our preliminary investigation points to the 
importance of understanding how various public assistance programs are affecting well-being 
of poor and struggling populations in Hawaii.   

6. Summary of the main findings 
 

Individual well-being in Hawaii correlates predictably with a standard set of control variables 
that have been used in similar research of well-being. The main findings from individual analysis 
are:  

- Age is predictably correlated with well-being showing the U-shaped pattern, 
specifically those younger than 25 and older than 65 have higher well-being than 



those in the middle of the age distribution. The working years between 25 to 65 are 
associated with slightly lower well-being, likely because of the stress and demands 
of careers and raising families.  

- Females have slightly higher well-being than males.  
- Married people have higher well-being than single, divorced, widowed or those 

living together. Among different marital status categories those divorced/separated 
have the lowest well-being. Being single is associated with about 0.4 loss in well-
being, once the income is controlled for.  

- Unemployed people have significantly lower well-being than those employed, the 
magnitude is large: about 0.9 without controlling for income and 0.7 once the 
income is controlled for. Thus, the loss of income is not the only negative impact of 
being unemployed. There are no significant differences in well-being among those 
employed full time, employed part time, self –employed or out of labor force (once 
income effect is controlled for).    

- Education is strongly associated with higher well-being. Specifically, having college 
education increases well-being by about 0.25 and having post graduate education by 
about 0.35, both effects after controlling for income (and the coefficients are 
predictably larger without income control). This suggest that education has a 
positive association with well-being over and above its effect on the income status.  

- Income has a very strong association with well-being. Being poor has negative 
relationship with well-being and the coefficient is large and highly significant. Being 
below poverty level is associated with about 1 point drop in well-being. Hovering 
around poverty level (i.e. in the marginal category) is associated with about 0.7 drop 
in well-being, while being between 100% and 300% of the poverty level (i.e. the 
struggling category) is associated with 0.3 drop in well-being. Furthermore, within 
the struggling category the level of well-being is similar on average among those in 
the 100-200 of the poverty level or those in the 200-300 of the poverty level.  

- There is no strong relationship between race and well-being, only being Asian is 
mildly correlated with well-being, but the effect is small: only 0.15 lower well-being.   

The results on all the control variables are broadly similar to those reported in previous 
research. Previous research also found that more income is associated with higher well-being, 
but usually this association is relatively mild. In Hawaii, however, the income has the largest 
impact on well-being among personal characteristics. However, our classification of household 
income categories relative to the poverty line is unique to our analysis (and follows Love, 2018).  

Specifically, we obtain that those in the poor category (i.e. those below the poverty line) have 
about 1 point lower well-being than those in a comfortable category (i.e. those above 300% of 
the poverty line). This magnitude appears quite large, given the distribution of well-being that is 
tightly centered around the average of 7.3 with a standard deviation of 1.8. This magnitude is 
larger than the impact of being unemployed (0.7 difference) or impact of having post graduate 
education (0.35 difference) or the impact of being married (0.4 difference).  



It’s important to note that all results of individual characteristics should be interpreted as 
correlations and not as causal relationships. It is plausible that factors people can influence (i.e. 
those they have a choice about), such as relationship status, employment, education and 
income are affected by individual well-being. Research shows that a significant portion of well-
being is due to a genetic component (other portions are due to environmental factors and 
individual choices). So, it is plausible that people who are naturally happier may choose to get 
more education, are more likely to get and stay employed and hence earn higher income.  

While it is likely that some of the magnitudes we estimate is due to the reverse causality (eg. 
well-being affecting poverty status), we believe that a significant portion of the magnitude is 
likely to be due to the direct causality (i.e. poverty status affecting well-being). Unfortunately, 
with existing data we cannot determine what portion is due to the direct causality influence. 
Therefore, caution should be used in making casual interpretations, policy recommendations or 
individual prescriptions for happiness. 

The main finding so far is a significant “poverty discount” –i.e. lower well-being for those in the 
poor, marginal and even struggling categories relative to those in the comfortable category. 
This effect persists even after all the other individual characteristics and area fixed effects are 
controlled for.  

We have also compared the magnitude of this “poverty discount” in Hawaii to the rest of the 
US. We find that the results are very similar for the poor and struggling 300 categories. 
However, the results are very different for the struggling 200 category, and slightly different for 
the marginal category. Specifically, we find that well-being of people in the struggling 200 
category (and to a lesser extent in the marginal category) is not as severely reduced in Hawaii 
as it is in the rest of the US. This result could be because of coping mechanisms that people in 
this category are able to employ better in Hawaii or because of more generous public support 
for this segment of the population. Unfortunately, without additional data we cannot pinpoint 
the correct explanation.  

Furthermore, it is important to know which policies are associated with reducing the “poverty 
discount” – i.e. raising the well-being of the poor people. Such research is not possible to 
perform using currently available data. First, we don’t know which individuals are receiving 
which type of various public assistance. Second, we have only cross-sectional data which can at 
best point to a correlation rather than causal relationship. These are important questions for 
future research which can be answered with better data in the future.     

Turning to community-level factors, we find that area-level characteristics are much less 
important than individual characteristics in explaining individual well-being. However, we find 
some expected results for average raw (i.e. unadjusted) well-being in the area. We find that 
some areas appear to be consistently above average raw well-being, and some areas are 
consistently below average well-being. Furthermore, we find that average well-being correlates 



well with area characteristics and all the signs are intuitively predictable. Specifically, we find 
that people in areas with the following area characteristics are happier on average:  

- higher median household income 
- lower percent of people below poverty rate 
- lower unemployment 
- better education of current students (both resources and educational outcomes) 
- higher proportion of adult population with high school degree and advanced degree 
- better health (health behaviors, mental and physical health matter) 
- higher proportion of white and lower proportion of Asian population 
- lower crowding index 
- higher median contract rent 
- lower crime 
- lower transportation costs 

However, these area characteristics matter mostly because they capture the type of people 
living in the area, and not something specific about the area. Clearly, areas with higher median 
income level or lower percent of people below the poverty rate will have more people with 
higher income, which is associated with higher well-being on the individual level. Similarly, 
areas with more educated people will have higher area-level educational outcomes. However, if 
there are externalities, these area effects could matter even after adjusting for individual 
characteristics. For example, the poverty level in the area may have negative externalities on its 
residents regarding of their individual income status. In other words, a person with the same 
income, living in a poorer area may be less happy than living in a more prosperous area.  

Similarly, there might be externalities of education, and higher percent of uneducated adults in 
the area (i.e. those without a high school diploma) may have negative externalities on average 
well-being of area residents. Thus a person with a given level of education (say a college 
education) living in an area with lower average education may be less happy than the same 
person living in an area with more educated people because of externalities of education. 
Communities with lower educated adult population are more likely to have other social 
problems such as drugs, trash, noise, homelessness, etc. These issues are not captured in our 
community level data. Therefore, factors we observe –such as percent of adults with less than 
high school diploma- may proxy for other social problems for which we currently lacking 
measures.  

When we adjust our well-being measure to correct for the individual characteristics, we find 
only a few area-specific effects. Specifically, we find that 4 area-level variables remain 
significant for adjusted well-being:    

- areas with higher percent of people below poverty rate are less happy,  
- areas with more white populations have higher well-being and more Asian 

population have lower well-being, 



- areas with more adults with high school education have higher well-being, 
- areas with higher transportation costs have lower well-being.  

Because these results control for individual characteristics such as person’s education, race and 
income, the finding that area level characteristics still matter above and beyond individual 
characteristics suggests that there are some area level effects. In other words, some areas have 
an “area premium” which raises the average well-being of its people and some areas have “an 
area discount” which lowers the average well-being. Some of these premiums or discounts can 
be explained by socio-economic area characteristics that we observe and some can’t.   

Specifically, living in an area with a high percent of people below poverty level depresses 
average well-being even after controlling for individual income level. In other words, there are 
negative externalities of poverty that affect people who may not be themselves poor. Similarly, 
areas in which more uneducated adults (i.e. less than high school degree) have lower well-
being, regardless of the individual education status. Thus, there are positive externalities of 
higher percent of educated adults in the area, which raise well-being regardless of individual 
education status. Finally, areas with higher transportation costs have lower well-being, which is 
not surprising as it has been shown that longer commute lowers well-being.  While area 
poverty level and education level are likely represent externalities, the negative impact of 
transportation costs matters directly as we don’t observe transportation costs on the individual 
level.  

What is surprising is the effect of higher percent of Asian population in the area, which lowers 
average well-being in an area regardless of the individuals’ own race. This result parallels the 
result on individual level which showed that people of Asian race have slightly lower well-being 
in our sample. The fact that percent of Asians in an area is significant even after controlling for 
individual’s race suggest that there might be negative externality of living in areas with higher 
Asian population. We don’t fully understand why this might be the case, but we could speculate 
that it could be due to either cultural differences (i.e. well-being might not be emphasized in 
Asian cultures) or the historical differences in immigration, as many Asians were brought in to 
work in the plantations.  

To summarize this analysis so far, we conclude that some of the differences in raw well-being 
across areas can be explained by individual characteristics and some differences can be 
explained by area characteristics. However, some unexplained differences remain. In other 
words, some areas stand out from the average even after all individual and observable area 
characteristics are controlled for. There could be some other factors that we have not 
controlled for in our regressions that could be associated with average well-being. For example, 
drug use, environmental pollution, weather or traffic could be other area-specific factors that 
we have not captured with our control variables. In addition, there could be area-specific 
trends (such as an increase or decrease in population, or area gentrification) that could affect 
well-being above and beyond individual and area characteristics we have considered so far. 



Additional data would be needed to understand more fully why some areas have a well-being 
premium or well-being discount.  
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Appendix Tables  
 

Table A1. Comparing Gallup data to ACS data by county 

Hawaii County, Hawaii, FIPS = 15001 

 Gallup ACS Differences 
     Mean   St.Dev   Mean   St.Dev   dif    St_Err    p_value 

 Median Income 50999.5 13564.66 25626.9 2256.37 25400 3904.799 .0000 
 Median Age 59.55 1.89 41.4 1.42 18.15 .4665 .0000 
 Female(%) 51.6 2.8 49.87 .49 1.7338 .924 .0935 
Race (%)        
 White 58.4 4.72 33.68 1.32 24.7244 1.5025 .0000 
 Black 1.42 1.03 .68 .19 .7416 .322 .047 
 Asian 14.4 3.95 22.73 1.03 -8.3354 1.2665 .0000 
 Other 17.9 4.31 42.91 1.95 -25.0124 1.412 .0000 
Education (%)        
High school or less 24.29 2.15 40.05 2.56 -15.7551 1.115 .0000 
 Some College 27.82 2.7 33.1 1.56 -5.2765 1.1835 .0015 
 College Graduation 23.68 3.39 17.95 1.85 5.7312 1.1485 .0005 
 Post-Graduation 23.22 3.56 8.91 .93 14.316 1.227 .0000 
Marital Status (%)        
 Married 52.52 4.05 47.72 1.11 4.7996 1.401 .0075 
 Divorced/Separated 13.88 3 13.07 1.09 .8092 1.199 .5165 
 Widowed 8.32 2.93 6.41 .83 1.9178 .9645 .078 
 Never married 24.06 3.81 32.81 1.36 -8.7496 1.514 .0005 

 

Honolulu County, Hawaii, FIPS = 15003 

 

 Gallup ACS Differences 
     Mean   St.Dev   Mean   St.Dev   dif    St_Err  p_value 

 Median Income 72899.5 6640.78 31919.4 1855.68 41000 2033.561 .0000 
 Median Age 52.9 2.02 37.9 .55 15 .602 .0000 
 Female(%) 46.06 2.91 49.55 .26 -3.4929 .8995 .0035 
Race (%)        
 White 41.35 2.84 21.73 .81 19.6196 .838 .0000 
 Black 3.15 .73 2.58 .38 .5723 .2675 .061 
 Asian 32.88 4.67 42.87 .86 -9.9895 1.44 .0000 
 Other 15.99 4.44 32.82 1.01 -16.8348 1.342 .0000 
Education (%)        
High school or less 21.58 1.54 35.98 1.22 -14.3983 .62 .0000 
 Some College 22.6 2.53 31.49 .62 -8.8856 .7545 .0000 
 College Graduation 27.74 2.62 21.44 .87 6.2992 .9105 .0000 
 Post-Graduation 27.11 1.97 11.1 .53 16.0156 .6135 .0000 
Marital Status (%)        
 Married 53.35 3.38 50.25 1.2 3.0907 1.079 .0185 
 Divorced/Separated 10.39 1.44 10 .38 .3912 .5055 .459 
 Widowed 7.58 1.47 6.25 .27 1.3212 .449 .0165 
 Never married 27.94 4 33.49 1.02 -5.5564 1.062 .0005 

 

 

 

 



Kauai County, Hawaii, FIPS = 15007 

 Gallup ACS Differences 
     Mean   St.Dev   Mean   St.Dev   dif    St_Err  p_value 

 Median Income 60374.5 12772.04 30347 3153.51 30900 4752.91 .0005 
 Median Age 60.81 2.1 41.99 .67 18.825 .7795 .0000 
 Female(%) 51.01 7.14 50.19 1.09 .8233 2.558 .757 
Race (%)        
 White 57.74 5.64 33.02 .87 24.7203 2.201 .0000 
 Black .75 .83 .51 .27 .2379 .3085 .4655 
 Asian 19.19 7.66 35.17 1.88 -15.9815 2.583 .0005 
 Other 14.85 6.23 31.3 1.94 -16.4436 1.94 .0000 
Education (%)        
High school or less 26.34 8.32 39.67 2.34 -4.1032 2.727 .2715 
 Some College 28.32 2.94 33.58 1.74 -4.4556 2.7195 .243 
 College Graduation 23.92 6.41 18.95 1.87 .5413 4.0455 .906 
 Post-Graduation 19.44 5.53 7.79 1.06 6.8579 3.785 .2115 
Marital Status (%)        
 Married 51.7 7.6 51.67 2.1 -1.6133 2.413 .5335 
 Divorced/Separated 12.31 5.46 10.78 1.46 1.0866 1.9865 .608 
 Widowed 9.3 3.21 6.97 .92 2.8081 1.5395 .128 
 Never married 24.78 4.95 30.58 2.04 -4.1823 .844 .0045 

 

Maui County, Hawaii, FIPS = 15009 

 

 Gallup ACS Differences 
     Mean   St.Dev   Mean   St.Dev   dif    St_Err  p_value 

 Median Income 61199.5 12425.78 30588.3 2426.28 30600 3454.769 .0000 
 Median Age 56.85 1.78 40.33 1.14 16.52 .5465 .0000 
 Female(%) 44.64 4.13 49.6 .5 -4.9629 1.243 .003 
Race (%)        
 White 59.75 3.55 35.86 1.64 23.8825 1.1755 .0000 
 Black 1.18 .96 .49 .28 .6893 .322 .061 
 Asian 14.85 3.93 27.45 1.86 -12.6032 1.622 .0000 
 Other 17.8 4.89 36.19 2.42 -18.387 2.156 .0000 
Education (%)        
High school or less 24.71 3.86 40.71 1.74 -15.9964 1.5085 .0000 
 Some College 28.4 3.17 33.93 .95 -5.5255 1.19 .001 
 College Graduation 25.46 4.58 17.2 1.16 8.2538 1.5845 .0005 
 Post-Graduation 20.05 3.16 8.16 .92 11.8839 1.167 .0000 
Marital Status (%)        
 Married 49.52 4.67 49.47 1.59 .0467 1.661 .978 
 Divorced/Separated 13.76 3.57 12.88 .84 .879 1.115 .451 
 Widowed 6.85 2.36 5.64 .82 1.207 .8625 .1955 
 Never married 28.38 5.46 32.01 1.14 -3.6243 1.645 .055 

 

 

  



Table A2. Number of observations by zipcode and generating Hybrid area classification.  

 Min and Max show minimum and maximum number of observations per year.  

ZIPCO
DE 

zipname Min  Max DOHcl
uster 

DOHname hybrid hybrid name 

96701 Aiea 6 39 10 Aiea/Pearl City 96701 Aiea 
96703 Anahola 0 6 23 Hanalei/Kapaa 23 Hanalei/Kapaa 
96704 Captain Cook 2 11 14 Kona 14 Kona 
96705 Eleele 0 3 24 Lihue-Waimea 24 Lihue-Waimea 
96706 Ewa Beach 11 39 12 Waipahu/Kapolei/Ewa 96706 Ewa 
96707 Kapolei 8 31 12 Waipahu/Kapolei/Ewa 96707 Kapolei 
96708 Haiku 3 14 20 Upcountry/Hana 20 Upcountry/Hana 
96710 Hakalau 0 2 15 North Hawaii 15 North Hawaii 
96712 Haleiwa 2 11 1 North Shore/Laie 1 North Shore/Laie 
96713 Hana 1 6 20 Upcountry/Hana 20 Upcountry/Hana 
96714 Hanalei 0 6 23 Hanalei/Kapaa 23 Hanalei/Kapaa 
96716 Hanapepe 0 3 24 Lihue-Waimea 24 Lihue-Waimea 
96717 Hauula 0 7 1 North Shore/Laie 1 North Shore/Laie 
96719 Hawi 0 3 15 North Hawaii 15 North Hawaii 
96720 Hilo 13 53 16 Hilo 16 Hilo 
96722 Princeville 1 7 23 Hanalei/Kapaa 23 Hanalei/Kapaa 
96725 Holualoa 0 4 14 Kona 14 Kona 
96726 Honaunau 0 5 14 Kona 14 Kona 
96727 Paauhau 1 9 15 North Hawaii 15 North Hawaii 
96728 Honomu 0 2 15 North Hawaii 15 North Hawaii 
96729 Hoolehua 0 3 21 Molokai 21 Molokai 
96730 Kaaawa 0 4 1 North Shore/Laie 1 North Shore/Laie 
96731 Kahuku 0 6 1 North Shore/Laie 1 North Shore/Laie 
96732 Kahului 3 19 19 Kahului 96732 Kahului 
96734 Kailua 23 61 3 Kailua/Waimanalo 96734 Kailua 
96737 Ocean View 1 15 17 Puna/Kau 171 Kau 
96738 Waikoloa 0 10 15 North Hawaii 15 North Hawaii 
96740 Kailua Kona 14 43 14 Kona 14 Kona 
96741 Kalaheo 1 6 24 Lihue-Waimea 24 Lihue-Waimea 
96742 Kalaupapa 0 1 21 Molokai 21 Molokai 
96743 Kamuela 3 18 15 North Hawaii 15 North Hawaii 
96744 Kaneohe 15 53 2 Kaawa/Kahaluu/Kaneoh 96744 Kaneohe 
96746 Kapaa 2 25 23 Hanalei/Kapaa 23 Hanalei/Kapaa 
96747 Kaumakani 0 1 24 Lihue-Waimea 24 Lihue-Waimea 
96748 Kaunakakai 1 11 21 Molokai 21 Molokai 
96749 Keaau 4 24 17 Puna/Kau 172 Puna 
96750 Kealakekua 0 7 14 Kona 14 Kona 
96751 Kealia 0 1 23 Hanalei/Kapaa 23 Hanalei/Kapaa 



96752 Kekaha 0 6 24 Lihue-Waimea 24 Lihue-Waimea 
96753 Kihei 10 30 19 Kahului 96753 Kihei 
96754 Kilauea 1 5 23 Hanalei/Kapaa 23 Hanalei/Kapaa 
96755 Kapaau 0 5 15 North Hawaii 15 North Hawaii 
96756 Koloa 1 11 24 Lihue-Waimea 24 Lihue-Waimea 
96757 Kualapuu 0 2 21 Molokai 21 Molokai 
96759 Kunia 0 0 12 Waipahu/Kapolei/Ewa 123 Waipahu 
96760 Kurtistown 0 6 17 Puna/Kau 172 Puna 
96761 Lahaina 3 21 18 Lahaina/Wailuku 18 Lahaina/Wailuku 
96762 Laie 0 5 1 North Shore/Laie 1 North Shore/Laie 
96763 Lanai City 0 3 22 Lanai 22 Lanai 
96764 Laupahoehoe 0 3 15 North Hawaii 15 North Hawaii 
96765 Lawai 0 2 24 Lihue-Waimea 24 Lihue-Waimea 
96766 Lihue 3 12 24 Lihue-Waimea 24 Lihue-Waimea 
96768 Makawao 2 17 20 Upcountry/Hana 20 Upcountry/Hana 
96769 Makaweli 0 1 24 Lihue-Waimea 24 Lihue-Waimea 
96770 Maunaloa 0 1 21 Molokai 21 Molokai 
96771 Mountain View 1 7 17 Puna/Kau 172 Puna 
96772 Naalehu 0 5 17 Puna/Kau 171 Kau 
96773 Ninole 0 0 15 North Hawaii 15 North Hawaii 
96774 Ookala 0 2 15 North Hawaii 15 North Hawaii 
96776 Paauilo 0 1 15 North Hawaii 15 North Hawaii 
96777 Pahala 0 3 16 Hilo 16 Hilo 
96778 Pahoa 5 28 17 Puna/Kau 96778 Pahoa 
96779 Paia 0 3 20 Upcountry/Hana 20 Upcountry/Hana 
96780 Papaaloa 0 3 15 North Hawaii 15 North Hawaii 
96781 Papaikou 0 5 15 North Hawaii 15 North Hawaii 
96782 Pearl City 6 26 10 Aiea/Pearl City 96782 Pearl City 
96783 Pepeekeo 0 2 15 North Hawaii 15 North Hawaii 
96785 Volcano 1 9 17 Puna/Kau 172 Puna 
96786 Wahiawa 11 30 11 Mililani/Wahiawa 96786 Wahiawa 
96789 Mililani 16 46 11 Mililani/Wahiawa 96789 Mililani 
96790 Kula 3 16 20 Upcountry/Hana 20 Upcountry/Hana 
96791 Waialua 1 6 1 North Shore/Laie 1 North Shore/Laie 
96792 Waianae 10 25 13 Nanakuli/Waianae 96792 Waianae 
96793 Wailuku 5 22 18 Lahaina/Wailuku 18 Lahaina/Wailuku 
96795 Waimanalo 1 12 3 Kailua/Waimanalo 96795 Waimanalo 
96796 Waimea 0 3 24 Lihue-Waimea 24 Lihue-Waimea 
96797 Waipahu 16 38 12 Waipahu/Kapolei/Ewa 96797 Waipahu 
96813 Upper Makiki 5 19 6 Manoa/Upper Makiki 96813 Upper Makiki 
96814 Ala Moana 7 20 7 Ala Moana 96814 Ala Moana 
96815 Waikiki 13 33 5 Kaimuki/Palolo/Waiki 96815 Waikiki 
96816 Kaimuki/Palolo 14 40 5 Kaimuki/Palolo/Waiki 96816 Kaimuki/Palolo 
96817 Nuuanu 13 33 8 Nuuanu/Kalihi/MoanaL 96817 Nuuanu 



96818 Salt Lake 14 42 9 Salt Lake/Foster Vil 96818 Salt Lake 
96819 Moanalua 4 28 8 Nuuanu/Kalihi/MoanaL 8 Kalihi/MoanaLua 
96821 Wailae 4 20 4 Wailae/Kahala/Hawaii 96821 Wailae/Kahala 
96822 Manoa 14 43 6 Manoa/Upper Makiki 96822 Manoa 
96825 Hawaii Kai 9 33 4 Wailae/Kahala/Hawaii 96825 Hawaii Kai 
96826 Makiki 8 25 7 Ala Moana 96826 Makiki 

 

  



Table A3. Number of observations by DOH area 

 Number of observations for each year 
DOHname min med max 
Aiea/Pearl City 16 36.5 61 
Ala Moana 15 23.5 38 
Hanalei/Kapaa 5 22 37 
Hilo 15 33 54 
Kaawa/Kahaluu/Kaneoh 15 31 56 
Kahului 13 21 49 
Kailua/Waimanalo 27 45.5 73 
Kaimuki/Palolo/Waiki 27 45 72 
Kona 19 38 56 
Lahaina/Wailuku 12 28 43 
Lanai 0 1.5 3 
Lihue-Waimea 12 25.5 37 
Manoa/Upper Makiki 22 36.5 58 
Mililani/Wahiawa 27 50 76 
Molokai 2 5 13 
Nanakuli/Waianae 10 19 25 
North Hawaii 14 29 48 
North Shore/Laie 10 16.5 32 
Nuuanu/Kalihi/MoanaL 18 32 61 
Puna/Kau 21 43 71 
Salt Lake/Foster Vil 14 28 42 
Upcountry/Hana 14 28 45 
Wailae/Kahala/Hawaii 14 33.5 52 
Waipahu/Kapolei/Ewa 40 57.5 93 

 



Table A4. Number of observations by Hybrid area classification 

Area Minimum Median Maximum Total  

Aiea 6 21 39 208 
Ala Moana 7 8.5 20 105 
Ewa 11 21 39 226 
Hanalei/Kapaa 5 22 37 216 
Hawaii Kai 9 20 33 206 
Hilo 15 34 56 359 
Kahului 3 8 20 90 
Kailua 23 42.5 61 426 
Kaimuki/Palolo 14 26 40 268 
Kalihi/MoanaLua 4 13 28 141 
Kaneohe 15 30 53 311 
Kapolei 8 15 31 166 
Kau 1 7 20 71 
Kihei 10 15 30 177 
Kona 20 39.5 63 402 
Lahaina/Wailuku 12 28 43 251 
Lanai 0 2 3 12 
Lihue-Waimea 12 25.5 37 229 
Makiki 8 14.5 25 151 
Manoa 14 24.5 43 265 
Mililani 16 32 46 308 
Molokai 2 5 13 61 
North Hawaii 14 29 48 302 
North Shore/Laie 10 16.5 32 195 
Nuuanu 13 19 33 213 
Pahoa 5 12.5 28 130 
Pearl City 6 16 26 152 
Puna 11 24.5 37 240 
Salt Lake 14 28 42 281 
Upcountry/Hana 14 28 45 272 
Upper Makiki 5 12 19 124 
Wahiawa 11 19 30 186 
Waianae 10 19 25 180 
Waikiki 13 21 33 217 
Wailae/Kahala 4 15 20 134 
Waimanalo 1 5.5 12 57 
Waipahu 16 22.5 38 245 

 

  



Table A5. Community level variables and indices  

Note: R indicates variables that are reversed scale (i.e. higher value indicates worse outcome) 
 

Variable Name Description 

Factor 
Loading  
(PCA) PCA index 

EDUCATION 
GradHS_OT Percentage of students graduating on time (i.e. 4 years after 

entering as a Freshmen) -0.67 
Education 
Outcomes    

(R ) 

NthDpOut Percentage of first-time 9th graders who dropped out prior to 
graduating 0.68 

Retained Percentage retained in grade 0.28 
SuspRate (High Schools) Percentage of students suspended during the 

school year 0.03 
TeachAdvDeg Percentage of teachers who have advanced degrees 0.36 

Education 
Resources TeachExpLvl (All schools) Average years of experience of teachers 0.64 

TeachLic Percentage of teachers who are fully licensed 0.68 
HEALTH 

CurSmkr Percentage who are current smokers 0.63 
Health 

Behaviors    
(R ) 

HvyAlcho Percentage of individuals who engage in heavy alcohol use 0.40 
NoPriCare Percentage who have no primary care provider  0.38 
ObsRate Percentage of individuals who are Obese 0.55 
Asthma_Y_imp Percentage of individuals who have asthma 0.37 

Physical 
Health 

Condition     
(R ) 

Diabetes_Y_imp Percentage of individuals who have diabetes 0.31 
HrtAttack Percentage of individuals who have CVD  0.37 
PhyHlth_7plus Percentage of individuals reporting 7 or more physically 

unhealthy days in the previous year 0.49 
PulmDis Percentage of individuals who have pulmonary disease 0.50 
RepPorHlth Percentage of individuals indicating poor overall health 

status 0.37 
Depress_Y_imp Percentage of individuals who have depressive disorder 0.50 

Mental Health 
Condition      

(R ) 

MentHealthDays Average number of days in the past 30 days when mental 
health was not good 0.61 

MtlHlth_7plus Percentage of individuals reporting 7 or more mentally 
unhealthy days in the previous year 0.61 

HlthIns_N Percentage of residents that don't have health insurance 
(Census ACS version) 0.70 Health 

Insurance     
(R ) HlthInsChd_N Percentage of children that don't have health insurance 0.68 

NoHlthIns Percentage of people without health care coverage 0.19 
DEMOGRAPHICS 

Race_AsianAlone 
Percentage of residents who identify as Asian Alone NA 

Used 
individual 
variables Race_White Percentage of residents who identify as White NA 



AduBaDeg Percentage of adults (age 25+) who have a bachelor degree 
or higher NA 

HSDeg 
Percentage of adults who have high school degree or higher NA 

 ECONOMICS 
BlwPovRes Percentage of the population with income below the poverty 

line 0.61 
Economic-
PCA  (R ) 

Gini Gini Index of income inequality 0.43 
MedHHInc Median Household Income -0.55 
Unemp Percentage of residents in labor force who are unemployed 0.37 
Struggling Percentage of Population struggling in the area         

(Struggling200 + struggling300) NA  

 HOUSING 
CrdIdx 

Percentage of households where occupants per room is >1 -0.36 
Housing_  
PCA  (R ) 

MedConRent 
Median contract rent 0.67 

RentBurden Percentage of renters spending 30% or more of household 
income on rent 0.65 

SAFETY & SECURITY 
ViolCrime Number of violent crimes 0.71 Safety (R ) PropCrime Number of property crimes 0.71 

TRANSPORTATION 
CommTran Percentage of workers commuting using public 

transportation 0.34 Transportation 
(R ) CommWlk Percentage of workers commuting by walking -0.63 

CommTim Average travel time to work 0.70 
 
  



Table A6. Income category coefficients by state 
 

 Coefficients    Ranking of the coefficients  

State Poor Marginal Struggling200 Struggling300 Poor Marginal Struggling200 Struggling30
0 

Vermont -1.42*** -1.00*** -0.66*** -0.40***  1 17 23 10 

Wyoming -1.37*** -0.98*** -0.67*** -0.28***  2 20 20 45 

New Hampshire -1.33*** -1.31*** -0.82*** -0.36***  3 1 1 24 

West Virginia -1.28*** -1.01*** -0.66*** -0.36***  4 14 26 28 

Kentucky -1.24*** -0.99*** -0.68*** -0.34***  5 18 16 35 

Maine -1.22*** -0.98*** -0.75*** -0.31***  6 21 3 40 

New Mexico -1.18*** -0.96*** -0.62*** -0.38***  7 22 41 16 

Ohio -1.17*** -1.02*** -0.66*** -0.36***  8 12 22 27 

Michigan -1.15*** -0.99*** -0.70*** -0.36***  9 19 9 30 

Oklahoma -1.14*** -1.11*** -0.70*** -0.40***  10 3 7 9 

Alabama -1.13*** -0.96*** -0.67*** -0.29***  11 24 21 43 

Alaska -1.12*** -1.17*** -0.54*** -0.29***  12 2 50 41 

Arkansas -1.12*** -1.03*** -0.70*** -0.36***  13 10 8 26 

Tennessee -1.10*** -1.04*** -0.61*** -0.35***  14 7 42 32 

Indiana -1.09*** -1.01*** -0.69*** -0.36***  15 13 11 23 

Missouri -1.09*** -1.06*** -0.66*** -0.33***  16 5 24 37 

Idaho -1.07*** -1.02*** -0.57*** -0.26***  17 11 49 48 

Oregon -1.06*** -0.94*** -0.69*** -0.36***  18 27 14 25 

Florida -1.06*** -1.04*** -0.76*** -0.43***  19 8 2 4 

Montana -1.04*** -1.04*** -0.66*** -0.24***  20 6 29 49 

Hawaii -1.03*** -0.72*** -0.33*** -0.35***  21 50 51 31 

Pennsylvania -1.03*** -0.92*** -0.69*** -0.39***  22 30 10 14 

Kansas -1.02*** -0.92*** -0.60*** -0.37***  23 31 43 18 

Iowa -1.00*** -1.00*** -0.64*** -0.27***  24 16 37 46 

Washington -0.99*** -1.03*** -0.64*** -0.39***  25 9 34 13 

Wisconsin -0.99*** -0.96*** -0.64*** -0.34***  26 23 32 36 

North Carolina -0.99*** -0.90*** -0.67*** -0.35***  27 34 17 33 

Mississippi -0.99*** -0.84*** -0.69*** -0.28***  28 42 13 44 

South Carolina -0.98*** -0.87*** -0.69*** -0.37***  29 38 12 20 

Colorado -0.97*** -1.00*** -0.63*** -0.37***  30 15 39 22 

District of 
Columbia 

-0.96*** -0.51*** -0.57*** -0.26***  31 51 48 47 

Georgia -0.96*** -0.84*** -0.60*** -0.33***  32 43 44 38 

Nevada -0.95*** -0.94*** -0.72*** -0.41***  33 26 5 7 

Connecticut -0.95*** -0.83*** -0.72*** -0.42***  34 45 6 6 

Virginia -0.92*** -0.87*** -0.63*** -0.39***  35 37 40 12 

Illinois -0.92*** -0.87*** -0.66*** -0.38***  36 39 25 15 

Arizona -0.92*** -0.94*** -0.65*** -0.36***  37 28 31 29 



Minnesota -0.91*** -0.91*** -0.65*** -0.37***  38 32 30 19 

Rhode Island -0.90*** -1.09*** -0.67*** -0.49***  39 4 18 1 

Louisiana -0.89*** -0.85*** -0.64*** -0.40***  40 40 36 8 

Massachusetts -0.88*** -0.91*** -0.64*** -0.45***  41 33 33 2 

Nebraska -0.88*** -0.92*** -0.58*** -0.33***  42 29 46 39 

California -0.88*** -0.89*** -0.67*** -0.42***  43 35 19 5 

Delaware -0.87*** -0.75*** -0.66*** -0.23***  44 49 27 51 

South Dakota -0.81*** -0.96*** -0.69*** -0.29***  45 25 15 42 

New York -0.81*** -0.83*** -0.64*** -0.40***  46 44 35 11 

Texas -0.80*** -0.85*** -0.64*** -0.37***  47 41 38 21 

New Jersey -0.80*** -0.76*** -0.66*** -0.44***  48 47 28 3 

North Dakota -0.76*** -0.81*** -0.72*** -0.23***  49 46 4 50 

Maryland -0.76*** -0.75*** -0.58*** -0.38***  50 48 45 17 

Utah -0.75*** -0.89*** -0.57*** -0.35***  51 36 47 34 

 
  



Table A7. Selected State level characteristics.  
 

  State 
data  

     State rankings     

state  med 
income  

% below 
poverty 

% with 
Cash 
assistanc
e 

 Average 
cash 
assistan
ce  

% with 
SNAP 

 med 
income  

% 
belo
w 
pove
rty 

% with 
Cash 
assistan
ce 

 
Averag
e cash 
assista
nce  

% 
with 
SNAP 

Vermont         
53,781  

11.59 3.95            
3,259  

12.7  31 12 4 37 30 

Wyoming         
56,694  

11.01 1.59            
3,060  

5.8  34 8 49 31 1 

New Hamps.         
65,665  

8.43 2.68            
3,176  

7.55  44 1 22 34 2 

W. Virginia         
40,351  

18.09 2.39            
2,699  

15.82  2 46 26 11 46 

Kentucky         
43,114  

18.55 2.34            
2,936  

16.14  4 47.5 29 21 48 

Maine         
48,816  

13.14 4.26            
2,641  

15.75  18 21.5 2 7 45 

New Mexico         
44,070  

20.09 2.7            
3,052  

14.86  7 50 21 30 43 

Ohio         
48,587  

15.23 3.19            
2,979  

13.92  17 32 14 24 38 

Michigan         
48,870  

16.05 3.31            
2,880  

15.48  19 36 13 16 44 

Oklahoma         
45,511  

16.5 3.18            
1,870  

13.28  10 37 15 1 33 

Alabama         
43,144  

18.07 1.67            
2,560  

14.65  5 44 47 4 42 

Alaska         
70,232  

9.97 6.32            
3,925  

10.24  49 3 1 47 15 

Arkansas         
40,779  

18.55 2.18            
2,935  

13.88  3 47.5 35 20 37 

Tennessee         
44,708  

17.01 2.8            
2,650  

15.93  8 40 20 8 47 

Indiana         
48,542  

14.76 2.16            
2,897  

11.44  16 28 36 19 22 

Missouri         
47,782  

14.89 2.24            
2,668  

12.67  15 30 32 10 29 

Idaho         
47,177  

14.77 3            
2,437  

11.31  13 29 17 2 20 

Oregon         
51,438  

15.36 3.63            
3,363  

17.26  24 34 7 40 51 

Florida         
47,264  

15.66 1.99            
2,968  

13.12  14 35 41 22 32 

Montana         
46,416  

14.71 2.24            
3,075  

9.99  11 27 32 32 13 

Hawaii         
68,580  

10.54 3.44            
4,663  

10.32  47 6 9 50 16 

Pennsylvania         
52,802  

13.14 3.37            
2,653  

12.09  29 21.5 11 9 25 

Kansas         
51,420  

13.07 2.09            
2,875  

8.74  23 20 37 15 10 

Iowa         
52,086  

12.1 2.34            
2,883  

10.87  25 15 29 18 18 

Washington         
60,665  

12.62 3.76            
3,165  

12.99  41 19 5 33 31 

Wisconsin         
52,839  

12.42 2.09            
3,019  

11.32  30 18 37 28 21 

North Carolina         
46,624  

16.59 1.84            
2,974  

13.28  12 38 45 23 34 



Mississippi         
38,882  

22.04 2.47            
2,594  

16.79  1 51 24 5 50 

South Carolina         
45,127  

17.21 1.54            
2,730  

13.99  9 42 50 12 39 

Colorado         
59,746  

12.27 2.08            
3,367  

7.82  39 17 39 41 4 

District of 
Columbia 

        
68,056  

18.08 4.02            
3,531  

13.76  46 45 3 44 35 

Georgia         
49,623  

17.26 1.75            
3,027  

13.84  20 43 46 29 36 

Nevada         
52,768  

14.34 2.96            
3,214  

10.76  28 26 18 36 17 

Connecticut         
68,878  

10.18 3.38            
4,230  

11.1  48 4 10 48 19 

Virginia         
63,834  

11.13 1.95            
2,805  

8.81  43 10 43 14 11 

Illinois         
56,874  

13.73 2.36            
3,295  

12.18  35 25 28 39 26 

Arizona         
50,124  

17.18 2.22            
2,983  

12.32  22 41 34 25 27 

Minnesota         
60,388  

10.78 3.45            
2,995  

8.04  40 7 8 27 6 

Rhode Island         
56,360  

13.25 3.06            
3,492  

14.35  33 23 16 42 40 

Louisiana         
43,915  

19.27 1.49            
2,880  

16.38  6 49 51 17 49 

Massachusetts         
67,899  

11.11 2.85            
4,231  

11.54  45 9 19 49 24 

Nebraska         
52,250  

12.25 2.04            
2,546  

8.71  26 16 40 3 9 

California         
61,944  

15.3 3.7            
4,897  

8.32  42 33 6 51 8 

Delaware         
59,135  

11.91 2.39            
2,624  

11.53  37 14 26 6 23 

South Dakota         
49,759  

13.68 2.46            
2,785  

10.16  21 24 25 13 14 

New York         
58,143  

15.07 3.33            
3,763  

14.41  36 31 12 46 41 

Texas         
52,321  

16.82 1.64            
2,987  

12.58  27 39 48 26 28 

New Jersey         
71,405  

10.33 2.49            
3,722  

8.08  50 5 23 45 7 

North Dakota         
54,532  

11.54 1.97            
3,267  

7.56  32 11 42 38 3 

Maryland         
73,182  

9.64 2.33            
3,516  

9.71  51 2 31 43 12 

Utah         
59,735  

11.62 1.9            
3,178  

8.01  38 13 44 35 5 
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