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That  well-being  is  decreasing  in others’  income  is termed  the  “relative  income  hypothesis”  (RIH)  by
scholars  of  subjective  well-being  (SWB)  and  has  substantial  empirical  support.  Some  studies,  however,
present  evidence  of both  positive  and  negative  explanatory  channels  in  the  relationship  between  others’
income  and  SWB.  We  develop  a theoretical  framework  integrating  four  distinct  channels  through  which
neighbors’  income  can  affect  utility:  public  goods,  cost  of  living,  expectations  of future  income,  and  direct
effects (RIH  or altruism).  We  estimate  the relationship  with  SWB  data  from  the  U.S.  Gallup-Healthways
Well-Being  Index  and median-income  data  from  the  American  Community  Survey for  ZIP  codes  and
MSAs.  The  relationship  is proximity-dependent:  positive  (negative)  when  using  ZIP-code  (MSA)  median
income  as reference  income,  suggesting  that  positive  (negative)  channels  dominate  locally  (regionally)
and  reconciling  the  literature’s  seemingly  divergent  results.  These  findings  are  consistent  across  SWB
measures  and  many  health-related  indices.  Additional  analyses  support  the  public-goods  and  cost-of-
ubjective well-being
elative income hypothesis
thers’ income
eference group
elative utility

ncome comparison
appiness

living  channels.
© 2017  Elsevier  B.V.  All  rights  reserved.
. Introduction

That well-being is decreasing in others’ income has been termed
he “relative income hypothesis” (RIH) by scholars of subjec-
ive well-being (SWB) and has substantial empirical support (e.g.,
lanchflower and Oswald, 2004; Clark et al., 2008; Helliwell et al.,
012; Luttmer, 2005). A handful of studies, however, present evi-

ence that the relationship between others’ income and well-being

s complex, with multiple explanatory channels (positive and neg-
tive) at play concurrently (e.g., Brodeur and Fleche, 2015; Clark

� The authors thank seminar participants at Santa Clara University, FGV-Rio de
aniero, and the 2015 Western Economics Association International conference. We
lso  thank anonymous referees. Ifcher graciously acknowledges financial support
rom a Leavey Research Grant from Santa Clara University.
∗ Corresponding author.

E-mail addresses: jifcher@scu.edu (J. Ifcher), hzargham@barnard.edu
H. Zarghamee), cgraham@brookings.edu (C. Graham).

ttps://doi.org/10.1016/j.jhealeco.2017.08.003
167-6296/© 2017 Elsevier B.V. All rights reserved.
et al., 2009a; Deaton and Stone, 2013; Kingdon and Knight, 2007;
Senik, 2008).

To systematically examine the relationship between others’
income and well-being, we restrict our attention to geographically
based reference groups (i.e., neighbors, the most prevalent bench-
mark in the literature) and develop a unified theoretical framework
that considers four distinct explanatory channels through which
neighbors’ income might affect utility: public goods, cost of liv-
ing, expectations of future income, and direct effects (RIH and
altruism). We  show that the relationship is theoretically ambigu-

ous and then empirically estimate it. To proxy for utility, we use
a wide range of SWB  measures from the U.S. Gallup-Healthways
Well-Being Index (GHWBI) survey1; and to proxy for neighbors’

1 Frey and Stutzer (2002) argue that SWB  “is a satisfactory empirical approxima-
tion of individual utility” (p. 403). More recent research finds that while SWB  cannot
be  considered a proxy for utility (insofar as people do not exclusively make choices
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is geographic, but South African “clusters” are much smaller than
64 J. Ifcher et al. / Journal of Hea

ncome, we use geographically-based median-income data from
he American Community Survey (ACS). We  use two  distinct geo-
raphic areas—ZIP code and Metropolitan Statistical Area (MSA)—to
xplore whether our explanatory channels vary with reference-
roup proximity.2

We  find that the sign of the relationship between SWB  and
eighbors’ income is proximity-dependent: the relationship is pos-

tive when using ZIP-code median income as the reference income
nd negative when using MSA. This suggests that positive chan-
els dominate locally while negative channels dominate regionally,
emonstrating that the RIH is not always the dominant channel by
hich others’ income and well-being are related. These findings

re consistent across SWB  measures and a wide range of health-
elated indices, for a variety of specification checks, and for most
ubgroups. One important exception is that, for the subgroup of
ow-income individuals living in low-income ZIP-codes, negative
hannels dominate locally and positive channels dominate region-
lly. Lastly, conditioning on explanatory-channel proxies, we  find
hat the relationship between SWB  and neighbors’ income is either
ullified or rendered positive, suggesting that the RIH is either inop-
rant or offset by altruism. Of the other channels, the public-goods
hannel is operant at the ZIP-code- and MSA-levels, whereas the
ost-of-living channel is operant at the MSA-level.

Our research contributes to the literature by providing a uni-
ed theoretical framework of the relationship between neighbors’

ncome and utility. Our approach is subtly different from much of
he literature in that we simultaneously consider multiple possi-
le ways in which utility may  be impacted by neighbors’ income.
s such, our model and estimation organize multiple channels

hrough which the relationship may  be mediated to give equal
rominence to non-relative-income channels (i.e., public goods,
ost of living, and altruism) as to relative-income channels (i.e.,
IH and expectations of future income). Like much of the litera-
ure, our main analyses are correlational as they lack exogenous
ariation. Therefore, our empirical results may  be due to channels
utside of our theoretical framework, like selection into neigh-
orhoods. We  conduct a series of robustness checks to consider
lternate interpretations of our results. Another contribution is that
ur empirical analyses use a large, nationally representative U.S.
ample from a dataset uniquely rich in measures of well-being,
ith six SWB  indices that can meaningfully attempt to proxy for
tility and twelve health-related indices. In addition to address-

ng robustness, having multiple SWB  measures in the same dataset
s important due to the nuances of different types of SWB  and to
xamine whether they respond differently to SWB-determinants.

. Literature review

Interest in the theoretical relationship between others’ income

nd well-being has a long tradition in economics dating back at
east as far as Veblen (1899). Duesenberry (1949) puts forth the
IH, asserting that individual consumption behavior is influenced
y one’s income relative to a reference group or one’s past con-

o maximize it) it can be considered a “uniquely important argument of the utility
unction” (Benjamin et al., 2012) (see also Angner (2010) and Benjamin et al. (2014)).
he  outcome variable in our theoretical framework is utility, and we use SWB  as a
roxy for it in the empirical analysis, recognizing its shortcomings as such.
2 ZIP-codes are postal designations with an average population of roughly 7500

ndividuals. MSAs designate larger, more populated areas with an average popu-
ation of roughly 850,000 individuals. Specifically, the Census defines the MSA  as
a large population nucleus [with a minimum of 50,000 individuals], together with
djacent communities having a high degree of social and economic integration with
hat core. Metropolitan areas comprise one or more entire counties, except in New
ngland, where cities and towns are the basic geographic units.” (http://quickfacts.
ensus.gov/qfd/meta/long metro.htm).
onomics 57 (2018) 263–276

sumption. Duesenberry’s RIH was  revived by Frank (1985) and, in
the SWB  literature, has come to mean that income comparisons
cause SWB  to decrease with others’ income. It has been used as
a potential explanation for the Easterlin Paradox—whereby, over
time at the national level, average SWB  does not increase with per
capita GDP (Easterlin, 1974; Frank, 2012).3,4

The relationship between others’ income and SWB  has been
studied using different benchmarks for reference income: geog-
raphy (e.g., Brodeur and Fleche, 2015; Clark et al., 2009a; Clark
and Senik, 2012; Deaton and Stone, 2013; Luttmer, 2005); occu-
pation (e.g., Senik, 2004; 2008); demographic characteristics like
age, sex, race, and religion (e.g., Dahlin et al., 2014; FitzRoy et al.,
2014; Peı́rez-Asenjo, 2011); education (e.g., Graham and Felton,
2006); friends and family (e.g., Senik, 2009); one’s own past (e.g.,
Knight et al., 2009; Senik, 2009); and combinations thereof (e.g.,
Ferrer-i-Carbonell, 2005; McBride, 2010).

In the current paper, “others” are defined based on geographic
proximity, the most prevalent benchmark used in the literature;
we henceforth refer to “neighbors” to mean geographically proxi-
mate others. We  use geographic reference groups because they are
the most frequently used in the literature, not because we consider
geographic reference groups to be more impactful or important
than other reference groups. Our theoretical framework consid-
ers channels that mediate utility and neighbors’ income. Channels
mediating utility and the income of other reference groups would
presumably differ. For example, the cost-of-living channel may
be less relevant if considering occupational reference groups. Our
identification strategy uses multiple levels of geographic proxim-
ity to assess the dominance of the various explanatory channels—of
which the RIH is but one. As such, we organize the literature review
around these channels.

2.1. Direct effect (RIH and altruism)

Perhaps the best known empirical support of the RIH is Luttmer
(2005), which uses Public Use Microdata Area (PUMA) median
income as reference income.5 Luttmer reports a negative relation-
ship between individuals’ PUMA median income and SWB  that is
of the same magnitude as the positive relationship between own
income and SWB; the result is interpreted as supportive of the RIH.
Two authoritative literature reviews reach the same conclusion
(Clark et al., 2008; Helliwell et al., 2012). Using the U.S. General
Social Survey, Daly and Wilson (2009) find that the perception that
own  income is lower than the typical U.S. family’s increases the risk
of suicide.

In contrast, Kingdon and Knight (2007) find a positive relation-
ship between neighbors’ income and SWB  using data from South
Africa, with the magnitude of the neighbors’ income coefficient
exceeding own income’s. Like Luttmer (2005), the reference group
PUMAs, containing roughly 3000 individuals. The authors test vari-
ous explanations for the relationship and rule out that it is driven by

3 In sociology, the RIH is conceptualized as the contrapositive—feelings of relative
deprivation arising from unfavorable personal comparisons to others (e.g., Davis,
1959).

4 Concerns about the validity and reliability of SWB  metrics have been addressed
at  length elsewhere, and we  refer interested readers to the corresponding literature.
SWB  metrics have been shown to be psychometrically sound, internally consistent
and  comparable across individuals, over time, and for different levels of economic
development (Diener et al., 1999; Frey and Stutzer, 2002; Helliwell et al., 2010;
Krueger and Schkade, 2008). Further, they are increasingly used in public policy and
economic analyses (Diener et al., 2009; Di Tella and MacCulloch, 2006; O’Donnell,
2013; Stiglitz et al., 2010; Stone and Mackie, 2013). Indeed, some countries (e.g.,
Bhutan, Britain, and France) are now including SWB  metrics in official statistics.

5 PUMAs are geographic areas used for Census surveying and have an average
(minimum) of 150,000 (100,000) people.

http://quickfacts.census.gov/qfd/meta/long_metro.htm
http://quickfacts.census.gov/qfd/meta/long_metro.htm
http://quickfacts.census.gov/qfd/meta/long_metro.htm
http://quickfacts.census.gov/qfd/meta/long_metro.htm
http://quickfacts.census.gov/qfd/meta/long_metro.htm
http://quickfacts.census.gov/qfd/meta/long_metro.htm
http://quickfacts.census.gov/qfd/meta/long_metro.htm
http://quickfacts.census.gov/qfd/meta/long_metro.htm
http://quickfacts.census.gov/qfd/meta/long_metro.htm
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utual insurance, observable public goods, or measurement error.
he preferred interpretation is community-level altruism, as the
ositive relationship becomes negative and insignificant as the ref-
rence groups become larger and less geographically proximate.
he authors also note that unobserved public goods cannot be ruled
ut as an interpretation.

.2. Cost of living

Another channel by which neighbors’ income can impact SWB
s through cost of living. Neighbors with high income might be
uggestive of a higher cost of living, reducing real income and SW
uttmer (2005) controls for local housing prices, and finds that they
re negatively correlated to SWB. Similarly, Glaeser et al. (2016)
nd a negative relationship between median housing prices and
WB. Lastly, the negative relationship between the inflation rate
nd SWB  identified in the literature suggests SWB  decreases with
ost of living (Di Tella et al., 2001).

.3. Expectations of future income (tunnel effect and zero-sum
ffect)

Hirschman and Rothschild (1973) put forward another theo-
etical relationship between others’ income and SWB  called the
tunnel effect,” whereby others’ income can serve as a positive sig-
al of one’s future income and enhance current utility. Hirschman

 Rothschild’s model focuses on early periods of rapid economic
evelopment; they posit that the tunnel effect is likely short-lived,
s individuals’ expectations become disappointments if not real-
zed. The model was reinstituted in the SWB  literature by Senik
2004; 2008). Using predicted occupation-income as the reference
ncome, Senik finds evidence consistent with the tunnel effect in
new” Europe (transition economies) and the U.S.: controlling for
wn income, there is a positive relationship between SWB  and
eference income. In “old” Europe, on the other hand, the rela-
ionship is negative. While evidence consistent with the tunnel
ffect in the SWB  literature has also been reported by Clark et al.
2009b), D’Ambrosio and Frick (2012) and FitzRoy et al. (2014), it
hould be noted that none of this evidence emerges using static
eographically-based reference groups. Hirschman and Rothschild
1973) also note that it is possible for others’ income to serve as

 negative signal of one’s future income. While this effect is not
amed and receives less attention, the example provided is one of a
esource-constrained society that members perceive as a zero-sum
ame. We  will refer to this as the “zero-sum effect.”

.4. Public goods

Deaton and Stone (2013) use the GHWBI to examine the rela-

ionship between neighbors’ income and both evaluative and
edonic SWB,6 using various geographic reference groups rang-

ng from ZIP codes (∼7500 individuals, on average) to states
∼6.4 million individuals, on average). First, they estimate standard

6 There is increasing consensus among scholars on the need to differentiate two
istinct measurable dimensions of well-being: evaluative and hedonic. Evaluative
ell-being captures how people assess their lives or particular domains of their

ives; it is typically measured on numerical scales corresponding to life satisfaction
r  happiness. Hedonic well-being captures the quality of individuals’ experiences in
heir daily lives and their moods during those experiences; it is typically measured
n  a numerical scale corresponding to positive and/or negative affect during a rela-
ively short time frame. It should be noted that there is a third dimension that has
ecently emerged as a distinct category: eudemonic well-being assesses the extent
o  which individuals have purpose or meaning in their lives. For a detailed discus-
ion of the distinct dimensions of SWB  metrics and the corresponding report for the
ational Academy of Sciences, see Stone and Mackie (2013).
onomics 57 (2018) 263–276 265

individual-level SWB  equations to obtain an own-income coef-
ficient. They then aggregate observations at various geographic
levels to estimate an SWB  equation for each level of aggregation
(e.g., ZIP code, state, etc.). They reason that if the RIH is the dom-
inant channel in the relationship between neighbors’ income and
SWB, then the relationship between, for example, ZIP-code aver-
age income and ZIP-code average SWB  should be smaller than
the own-income coefficient in the individual-level SWB  regression.
They find that the relationship between average income and evalu-
ative SWB  in the ZIP-code level regression exceeds the own-income
coefficient in the individual-level regression. The authors specu-
late that this may  be driven by public goods and/or expectations of
future income (specifically, permanent income may impact evalu-
ative SWB, and ZIP-code income may  better proxy for permanent
income than does own current income). However, in line with the
RIH, the average-income coefficient decreases in magnitude with
increased aggregation thereafter. That said, the largest decrease
in magnitude compared to the individual-level regression is fairly
small (∼20% decline).

In contrast, Deaton & Stone find more support for theRIH using
hedonic SWB, as measured by happiness felt yesterday. Unlike
evaluative SWB, the average-income coefficient in the ZIP-code
level regression is smaller than the own-income coefficient in the
individual-level regression. As with evaluative SWB, the average
income coefficient decreases in magnitude with increased aggre-
gation, but the decreases are greater in magnitude: at the state
level, average income and hedonic SWB  are insignificantly corre-
lated, suggesting that the magnitude of the negative relationship
between hedonic SWB  and state average income fully offsets the
positive relationship between hedonic SWB  and own-income. The
authors speculate that hedonic SWB  may  be more relational than
evaluative SWB, or that it is more responsive to transitory than per-
manent income, with transitory-income effects being washed out
with increased aggregation.

Brodeur and Fleche (2015) use the Centers for Disease Con-
trol and Prevention’s Behavioral Risk Factor Surveillance System
to estimate the relationship between neighbors’ income and life
satisfaction at the ZIP-code and county levels in eight U.S. states
(Arizona, Maine, Ohio, Rhode Island, South Dakota, Texas, Utah
and Wyoming). Controlling for housing prices, they obtain pos-
itive ZIP-code and negative county median-income coefficients.
When they control for ZIP-code and county-level public goods
(e.g., number of schools, health expenditure, murder rate) and
economic conditions (poverty rate, unemployment rate), the pos-
itive ZIP-code median-income coefficient reduces in magnitude
and becomes statistically insignificant, and the negative county
median-income coefficient increases in magnitude. They interpret
these results as supporting the importance of public goods in medi-
ating the relationship between neighbors’ income and SWB. They
then use a small dataset from Somerville, MA  that allows them to
examine the relationship between neighbors’ income and SWB  for
more proximate levels of geographic aggregation. There, the results
flip: the street/block median-income coefficient is negative, while
the precinct median-income coefficient is positive. They interpret
these results as supporting the RIH, and speculate that the RIH
is strongest at this level because the consumption of immediate
neighbors is directly observable.

Lastly, using Danish panel data, Clark et al. (2009a) find that
economic satisfaction significantly increases with neighborhood
median income (∼600 households) but is unrelated to munici-
pality median-income. Including a control for one’s rank in the
neighborhood income distribution increases the magnitude of the

positive relationship between economic satisfaction and neigh-
borhood median income but significantly diminishes the positive
relationship between economic satisfaction and own income. The
authors speculate that the positive relationship between economic
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Fig. 1. Relationship betwee

atisfaction and neighborhood median income is mediated by pub-
ic goods.

. Theoretical framework: channels connecting neighbors’
ncome and utility

We  develop a theoretical framework that illustrates the chan-
els through which neighbors’ income affects utility; the model will
rovide the basis for interpreting the empirical results. The model

ntegrates four distinct channels that have not yet been considered
ogether in the literature: public goods, cost of living, expectations
f future income, and direct effects (see Fig. 1). The first channel
ncludes public goods, such as, parks, public safety, schools, and
tility-spillovers; the second channel accounts for the cost of liv-

ng (i.e., the general price level); the third channel captures the
ignaling effect of neighbors’ income on expectations of own  future
ncome; and the fourth channel captures the effects of RIH and/or
ltruism. The sign of each relationship is illustrated in Fig. 1 as pos-
tive, negative, or ambiguous.7 The formal model and the details
f its theoretical predictions are presented in Appendix A in the
upplementary material.

Our model is not necessarily exhaustive. The included channels
re chosen because they have each been discussed in the litera-
ure, and they together provide a broad spectrum of how neighbors’
ncome and SWB  might be related. In our empirical analysis, we  use
channel-proxies” in an attempt to test for the distinct channels. It
s important to note that while our theoretical framework envi-
ions causal links between neighbors’ income and SWB, our main
mpirical exercise cannot establish causation.

Lastly, the strength of a channel is presumably dependent on
he reference group. For example, public goods may  be important in
arrowly defined geographic areas, as individuals benefit from local
ublic goods. In contrast, cost of living may  be more important in

ess narrowly defined geographic areas, as much of the variance in
ost of living is determined by integrated regional economies. Thus,
here can be a positive relationship between neighbors’ income
nd utility with one reference group and a negative relationship
ith another. In our empirical analysis, we find evidence of such
 pattern, with positive channels dominating locally and negative
hannels dominating regionally.

7 Utility spillovers refer to SWB-improvements that result from the increased
WB  of neighbors, while altruism refers to SWB-improvements that result from
he increased financial well-being of neighbors.
ghbors’ income and utility.

4. Data and methods

4.1. Econometrics

We  begin with a brief presentation of a standard SWB  equation:

yi = ˛0 + ˛1X i + εi (1)

for i = 1, . . .,  I, where i indexes individuals. The dependent variable
yi is the SWB  of the ith respondent; Xi is a vector of SWB-correlates
of the ith respondent, including demographic and socioeconomic
characteristics; and �i captures unobserved characteristics and
measurement error (Graham, 2005). In the context of this paper,
the standard equation can be modified to explicitly illustrate the
coefficients on income, both neighbors’ and own:

yi = ˇ0 + ˇ1ln(NeighborInci) + ˇ2ln(OwnInci)

+ Di� + �S + �M + �C + �t + εi (2)

The independent variable NeighborInci is the ith respondent’s ref-
erence income; and OwnInci is the ith respondent’s self-reported
income. Di is a vector of SWB-correlates of the ith respondent,
including demographic and socioeconomic characteristics: gender,
age, race, education, employment, marital status, and parental sta-
tus. The model also includes state, MSA, county, and time (day,
month, and year of interview) fixed effects (�S , �M , �C , and �t,

respectively). Standard errors are adjusted for arbitrary forms of
heteroskedasticity as well as the non-random clustering of obser-
vations by ZIP code. The coefficient of interest �1 captures the
relationship between neighbors’ income and SWB, holding con-
stant own  income. A positive (negative) estimate of �1 indicates
that SWB  is increasing (decreasing) in neighbors’ income. Estimates
of �1 are commonly reported in the literature, and support for the
RIH is often based on such estimates being negative.

We  first measure reference income as median income in the
ith respondent’s ZIP code, and second, as median income in the
ith respondent’s MSA. When using ZIP-code median income, the
fixed effects should control for economic and policy shocks at the
state, MSA, and county level as well as for any relationship between
state, MSA, and county median income and SWB. When using MSA
median income, we drop the MSA  and county fixed effects due
to multicollinearity, as MSAs comprise counties. Further, we do

not include ZIP-code fixed effects, as ZIP codes generally do not
cross county or MSA  lines. (Recall, standard errors are clustered by
ZIP code.) Lastly, we estimate Eq. (2) with both measures of refer-
ence income on the right-hand side. This is done in an attempt to
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Table  1a
Summary statistics: Dependent variables.

Mean St. Dev.

BPL 7.00 (1.89)
Enjoyment yesterday 0.89 (0.32)
Happiness yesterday 0.86 (0.35)
Sadness yesterday 0.17 (0.37)
Stress yesterday 0.38 (0.49)
Worry yesterday 0.30 (0.46)
Self-reported health 3.55 (1.10)
Asthma 0.11 (0.31)
Cancer 0.10 (0.29)
Depression 0.16 (0.37)
Diabetes 0.12 (0.32)
Heart attack 0.05 (0.21)
High blood pressure 0.34 (0.47)
High cholesterol 0.31 (0.46)
BMI  27.29 (5.59)
Smoke 0.16 (0.37)
Days last week with 30 min exercise 2.82 (2.40)
Days last week ate 5 fruits/veggies 4.14 (2.53)
Satisfaction with city 0.88 (0.33)
Observations 456,719

Notes: Standard deviations in parenthesis. BPL ranges from 0 to 10. Hedonic
SWB, health markers, smoke, exercise, and satisfaction with city questions coded
1  = “Yes,&̈ 0 = “No.S̈elf-reported health coded 1 = “Poor,2̈ = “Fair,3̈ = “Good,4̈ = “Very
g
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Table 1b
Summary statistics: Independent variables.

Mean St. Dev.

Female 0.50 (0.50)
Asian 0.03 (0.16)
Black 0.10 (0.29)
Hispanic origin 0.09 (0.28)
White 0.84 (0.36)
Age 52.79 (17.74)
Married 0.54 (0.50)
Single 0.19 (0.39)
Divorced 0.11 (0.32)
Separated 0.02 (0.14)
Widowed 0.10 (0.30)
Domestic partner 0.04 (0.19)
Did  not complete high school 0.05 (0.21)
High school graduate 0.17 (0.38)
Technical degree 0.07 (0.25)
Some college 0.25 (0.43)
College degree 0.25 (0.43)
Post graduate work or degree 0.22 (0.41)
Children in household 0.30 (0.46)
Employed in last 7 days 0.51 (0.50)
Median annual household income $54,000 –
Median ZIP-code incomes $61,200 ($23,325)
Median MSA  incomes $54,083 ($10,098)
Median MSA  incomes (5-year) $56,327 ($10,203)
Median ZIP-code rents $973 ($308)
Median MSA  rents $910 ($203)
Median MSA  rent (5-year) $912 ($202)
ZIP-code Gini Coefficient 0.43 (0.05)
MSA  Gini Coefficient 0.46 (0.02)
Observations 456,719
ood,&̈ 5 = “Excellent.B̈MI ranges from 7.7–137.3.

ontrol for the relationship between ZIP-code median income and
WB—and MSA  median income and SWB—simultaneously.

.2. Data

The GHWBI has conducted a telephone survey (landline or
obile) with approximately 1000 U.S. inhabitants per day in

epeated cross-sections since January 2008 using a stratified sam-
ling technique.8 Our analysis uses data from 2011 through 2012,
uring which time 685,368 individuals were surveyed. Our final
ample consists of 456,719 individuals; as explained below, obser-
ations missing necessary information were dropped. Summary
tatistics for the dependent and independent variables included
re presented in Tables 1a and 1b, respectively; Appendix B in the
upplementary material contains the specific wording of the sur-
ey items discussed below and includes Figure A1 , which shows
he distribution of the primary well-being measure.

Various measures of well-being are used as dependent variables
i. Our primary well-being measure is an evaluative SWB  measure
alled the Cantril ladder “best possible life” (BPL) index.9 We  also
onsider a second evaluative SWB  item, an indicator variable for
hether respondents report being satisfied (1) or dissatisfied (0)
ith the city or area where they live. In terms of hedonic SWB, the
easures in the GHWBI indicate whether the respondent experi-

nced certain feelings (enjoyment, happiness, sadness, stress, and
orry) the day before.

We also use various health measures as dependent vari-
bles: self-reported health, incidence of diagnosed disease (high
lood pressure, high cholesterol, diabetes, depression, heart attack,
sthma, and cancer), health-related behaviors (current smoking,

he number of days in the last week the respondent exercised at
east 30 min, and the number of days in the last week the respon-
ent ate at least five fruits or vegetables), and BMI.

8 For full disclosure, Graham is an academic advisor to the Gallup Polls and in that
apacity has access to the data.

9 Of the total sample, 0.5% had missing values for BPL or refused to respond to
hat  item. Those observations were dropped.
The evaluative and hedonic SWB  measures in the GHWBI have
been used to understand similarities and differences between eval-
uative and hedonic SWB-correlates (e.g., Deaton and Stone (2013),
as discussed in Section 2.4). Using the GHWBI, Kahneman and
Deaton (2010) find that annual income’s positive relationship with
hedonic SWB  is insignificant for income greater than $75,000 but
find no such satiation point in the positive relationship with BPL.
Diener et al. (2010) find a similar pattern using the same questions
from the Gallup World Poll.

ZIP-code and MSA  characteristics come from the U.S. Census
Bureau’s 2011 and 2012 ACS. The ACS is administered by mail
to roughly 2,000.000 households per year and includes questions
regarding demographic, economic, financial, housing, and social
characteristics. The ACS reports ZIP-code and MSA  median incomes
that we then match to the GHWBI data, which includes own-income
(see Appendix B in the Supplementary material for the GHWBI
own-income item).10,11 Median ZIP-code and MSA income are the
main measures of neighbors’ income; as a robustness check, we cal-
culate ZIP-code and MSA  median income from within the GHWBI.
The ACS’s ZIP-code level median income data is only available
as five-year estimates (e.g., 2011 ZIP-code median income is the
2007–2011 median). This is not the case for MSA  median income.
As a robustness check, we use five-year estimates for MSA  median
income. Additional analyses use the ACS for other ZIP-code and MSA
level statistics, like median rents and income inequality.
10 Income data was missing for 109,642 (16%) observations; these observations
were dropped.

11 Median ZIP-code income was  missing from the ACS for a small number of
observations; these observations were dropped. In the sample, 141,175 (20.6%)
respondents did not live in an MSA; these observations were dropped.
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Table 2a
Neighbors’ income and evaluative SWB.

BPL BPL BPL Sat. with City

(1) (2) (3) (4)

Ln ZIP-code median income 0.076**** 0.062**** 0.125****

(0.010) (0.010) (0.003)

Ln  MSA  median income −0.114**** −0.173**** −0.043****

(0.024) (0.025) (0.007)

Ln  own  income 0.334**** 0.337**** 0.335**** 0.018****

(0.005) (0.005) (0.005) (0.001)

Own income top coded 0.279**** 0.284**** 0.279**** 0.001
(0.008) (0.008) (0.008) (0.001)

Observations 439,844 437,849 437,849 436,410

Notes: Robust standard errors (clustered by ZIP-code) in parenthesis. Dependent
variable in Columns (1) to (3) is BPL (range: 0–10 & sample mean = 7.0); depen-
dent variable in Column (4) is satisfaction with city (coded 1 = “Yes” & 0 = “No”). All
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papers, our results do not align with the aforementioned Luttmer
(2005) result that the neighbors-income coefficient is of the same
magnitude but opposite sign as the own-income coefficient, or

and b = 0.27, t = 13.2, respectively). If one then adds own  income, then the oth-
ers’  income coefficients are roughly halved (compared to the Column (1) and (2)

T
N

N
m
i

odels are estimated using OLS and condition on own income; gender; race; age;
arital, parental, & employment status; education; state; and day, month, & year

f  interview. Column (1) also includes county and MSA  fixed effects. **** signify the
oefficient is statistically significant at p < 0.05, 0.01, 0.001, respectively.

. Results

.1. Baseline results

.1.1. Evaluative SWB
Starting with ZIP-code median income as the measure of neigh-

ors’ income and BPL as the measure of SWB, the coefficient
n neighbors’ income is positive and significant (b = 0.08, t = 7.2)
see Table 2a, Column (1)). The magnitude indicates that doubling
eighbors’ income is associated with a 0.08 “step” increase in BPL.

When MSA  median income is used to measure neighbors’
ncome, however, the coefficient on neighbors’ income is negative
nd significant (b = −0.11, t = −4.8) (see Table 2a, Column (2)). The
agnitude indicates that doubling neighbors’ income is associated
ith a 0.11 step decrease in BPL. Recall that when MSA  median

ncome is used to measure neighbors’ income, we cannot include
SA, county, or ZIP-code fixed effects. Thus, in Column (2), the pos-

tive relationship between ZIP-code median income and BPL is not
ontrolled for. To partially control for this, we estimate Eq. (2) with
oth ZIP-code and MSA  median incomes on the right-hand side (full

odel). The coefficients on ZIP-code and MSA  median income are

.06 (t = 6.1) and −0.17 (t = −6.8), respectively (see Table 2a, Column
3)).12

12 It warrants mention that if one simply regresses BPL on ln ZIP-code or MSA
edian income, the coefficients are positive and highly significant (b = 0.37, t = 39.6;

able 2b
eighbors’ income and hedonic SWB.

Enjoyment Happiness 

(1) (2) 

Ln ZIP-code median income 0.009**** 0.011****

(0.002) (0.002) 

Ln  MSA  median income −0.031**** −0.032****

(0.005) (0.004) 

Ln  own  income 0.034**** 0.031****

(0.001) (0.001) 

Own  income top coded 0.001 −0.003***

(0.001) (0.001) 

Observations 437,051 436,878 

otes: Robust standard errors (clustered by ZIP-code) in parenthesis. Dependent variable
odels are estimated using OLS and condition on own income; gender; race; age; mar

nterview. * signify at 0.10. ***, **** signify the coefficient is statistically significant at p < 0
onomics 57 (2018) 263–276

A Wald test of the equality of the median income coefficients
indicates that the ZIP-code median-income coefficient is signifi-
cantly smaller in magnitude in Column (3) than (1) (b = 0.06 versus
b = 0.08, p = 0.00), and the MSA  median-income coefficient is sig-
nificantly greater in magnitude in Column (3) than (2) (b = −0.17
versus b = −0.11, p = 0.00). The latter may be due to the positive
relationship between ZIP-code median income and BPL being par-
tially controlled for in Column (3) but not in Column (2). It should
be noted that despite their correlation (Spearman = 0.50, p = 0.00),
inclusion of both ZIP-code and MSA  median incomes in Column
(3) does not result in the increasing standard errors one would
expect from multicollinearity. The standard errors on ZIP-code and
MSA  median income in Column (3) are similar to the corresponding
standard errors in Columns (1) and (2).

In sum, the above results indicate that the positive channels
(public goods, tunnel effect, and/or altruism) dominate in the rela-
tionship between ZIP-code median income and BPL; and that the
negative channels (cost of living, zero-sum effect, and/or RIH) dom-
inate in the relationship between MSA  median income and BPL. It
should be noted that the sign of the dominant channels does not
imply that the dominated channels are not operant, merely that
the gross effect of the dominant channels exceeds the gross effect
of the dominated channels.

Comparing the own  and neighbors’ income coefficients in Col-
umn  (3) suggests that increasing ZIP-code median income increases
BPL at a fifth of the rate of increasing own  income; and increasing
MSA-median income reduces BPL at half the rate of increasing own
income.13 These values are comparable to Deaton and Stone (2013)
and Brodeur and Fleche (2015), both of which estimate that increas-
ing ZIP-code median income increases evaluative SWB  at roughly
a quarter the rate of increasing own income. The former (latter)
finds that increasing MSA  (county)-median income reduces BPL at
a fifth (fourth) of the rate of increasing own income. As in these two
coefficients) to 0.04 (t = 4.0) and −0.05 (t = −2.5), respectively.
13 In all models, doubling own income is associated with a roughly 0.33 step

increase in BPL (t > 70 for all specifications in Table 2a), with no evidence of sati-
ation at income levels below the top-coded threshold of $120,000. This finding is
similar to Kahneman and Deaton (2010), who are not able to identify a satiation
point in the relationship between own income and BPL. It is of course impossible to
rule  out a satiation point at income higher than $120,000 given the enumeration of
the income variable. This critique also applies to Kahneman and Deaton (2010), as
the same survey is used.

Sadness Stress Worry

(3) (4) (5)

−0.010**** 0.003 0.000
(0.002) (0.002) (0.002)

0.020**** 0.010* 0.030****

(0.005) (0.006) (0.006)

−0.044**** −0.042**** −0.055****

(0.001) (0.001) (0.001)

0.008**** 0.023**** 0.007***

(0.002) (0.002) (0.002)

437,453 437,374 437,416

 indicate whether the emotion was felt yesterday (coded 1 = “Yes” & 0 = “No”). All
ital, parental, & employment status; education; state; and day, month, & year of
.05, 0.01, 0.001, respectively.
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Table  3
Neighbors’ income and various measures of well-being.

ZIP-code median income (1) MSA  median income (2) Own  income (3) Own  income top coded (4)

Self-reported health 0.172**** −0.055**** 0.147**** 0.103****

Health markers
Asthma −0.014**** 0.001 −0.011**** 0.003*

Cancer 0.002 −0.004 0.000 −0.005****

Depression −0.030**** 0.014*** −0.037**** −0.005***

Diabetes −0.029**** −0.009* −0.010**** −0.013****

Heart attack −0.013**** −0.001 −0.007**** −0.002**

High blood pressure −0.031**** −0.017** −0.009**** −0.023****

High cholesterol −0.004* −0.009 −0.004**** −0.007****

Health behaviors
BMI  −0.681**** −0.717**** −0.125**** −0.534****

Smoke −0.042**** 0.000 −0.024**** −0.014****

days @ wk. exercise 30 min. 0.047**** −0.157**** 0.039**** 0.143****

days @ wk. eat 5 fruit or veggies −0.040**** −0.009 0.041**** 0.029**

N der; 
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otes: All models are estimated using OLS and condition on own  income; gen
onth,  & year of interview. *, **, ***, **** signify the coefficient is statistical

 = “Poor,2̈ = “Fair,3̈ = “Good,4̈ = “Very good,&̈ 5 = “Excellent.Ḧealth markers, smoke, a

he Kingdon and Knight (2007) result that the neighbors-income
oefficient is of the same sign and greater magnitude than the
wn-income coefficient. In Clark et al. (2009a), increasing neigh-
orhood median income increases economic satisfaction at roughly
0% (nine times) the rate of increasing own income when not con-
rolling (controlling) for rank.

Lastly, in Column (4), the full model is estimated using satisfac-
ion with city as the dependent variable. Qualitatively, the results

imic  the BPL-results, with satisfaction with city increasing in ZIP-
ode median income and decreasing in MSA  median income. The
agnitudes, though, are quite different. Using satisfaction with city

s the dependent variable, the ZIP-code median-income coefficient
s the same sign as and approximately seven times the magnitude
f the own-income coefficient. The MSA  median-income coeffi-
ient is twice the magnitude of the own-income coefficient and of
he opposite sign. In the corresponding analysis using satisfaction
ith town/city as the dependent variable, Luttmer (2005) finds that

he PUMA median-income coefficient is positive and six times the
agnitude of the own-income coefficient, similar to our ZIP-code

esults.

.1.2. Hedonic SWB
The pattern of the baseline results is generally supported when

he full model is re-estimated with hedonic SWB  measures in place
f BPL (see Table 2b). Specifically, using enjoyment, happiness, or
adness experienced yesterday, ZIP-code median income is SWB-
mproving, and MSA  median income is SWB-diminishing. Using the
ther two hedonic measures, stress and worry, there is no rela-
ionship with ZIP-code median income, and MSA  median income is
WB-reducing.

For enjoyment and happiness, the magnitude of the MSA-
edian income coefficients relative to own-income coefficients

lign with the magnitudes reported in Luttmer (2005).14 Using
ither measure as the dependent variable, and comparing MSA
edian-income and own-income coefficients, we,  like Deaton and
tone (2013) (hedonic SWB  results, see Section 2.3), find that the
oefficients are of equal magnitude but of opposite sign.15 This sug-
ests that, for both measures, an increase in MSA  median-income

14 The Luttmer (2005) result reported in Section 2.1—that the coefficient on PUMA
edian income offsets the coefficient on own income—uses an evaluative SWB
easure. In subsequent analyses using hedonic SWB, the PUMA median-income

oefficients are insignificant.
15 The top-coded own-income coefficients indicate that the relationship between
wn  income and hedonic SWB  is subject to a satiation point; recall that no such
atiation point was  identified with BPL. The coefficients are either insignificant (e.g.,
race; age; marital, parental, & employment status; education; state; and day,
ificant at p < 0.10, 0.05, 0.01, 0.001, respectively. Self-reported health coded

ercise questions coded 1 = “Yes,&̈ 0 = “No.B̈MI  ranges from 7.7-137.3.

would exactly offset the SWB-improvements associated with an
equal-sized increase in own  income.

5.2. Results are consistent across health measures

We present evidence that the qualitative relationships that we
have identified between neighbors’ income and both evaluative and
hedonic SWB  also extend to health. In Table 3, each row corre-
sponds to a re-estimation of the full model, replacing BPL with the
indicated measure of health. We  find consistent evidence across the
measures that health is increasing in ZIP-code median income and
decreasing in MSA  median income. Specifically, Column (1) shows
that ZIP-code median income is positively related to self-reported
health and exercise and negatively related to BMI, smoking, and the
incidence of asthma, depression, diabetes, heart attack, high blood
pressure, and high cholesterol. The only evidence of well-being
decreasing in ZIP-code median income is the negative relation-
ship between ZIP-code median income and healthy eating. There is
no significant relationship between ZIP-code median income and
incidence of cancer.

Following the pattern of the baseline results, Column (2) shows
that MSA  median income is negatively related to self-reported
health and exercise and positively related to incidence of depres-
sion. The only evidence of well-being increasing in MSA  median
income is the negative relationship between MSA  median income
and BMI  and incidence of diabetes and high blood pressure.16

There is no significant relationship between MSA median income
and smoking, healthy eating, or incidence of asthma, cancer, heart
attack, or high cholesterol.

For most measures of health, ZIP-code median-income coef-
ficients are each of the same sign as and of similar or greater
magnitude than the own-income coefficient, suggesting that for
these measures neighbors’ income is at least as important as own
income. The only exception is healthy eating. The relationship
between the magnitude of the MSA  median-income coefficients

relative to own-income coefficients varies. For example, the MSA
median-income coefficient for exercise (incidence of depression)
more (less) than offsets the own-income coefficient. Empirical evi-

enjoyment) or indicate that top-coded income is associated with reduced hedonic
SWB  (e.g., stress). This again is consistent with Kahneman and Deaton (2010).

16 These results may suggest that neighbors’ income tends to be associated with
improvements in measures related to the consequences of obesity. This may be
mediated by the availability of healthy food and exercise options in areas with higher
income.
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Table 4a
Conditioning on channel-proxies, BPL.

No channels (1) Public-goods channel (2) Cost of living channel (3) Expectations channel (4) All channels (5)

Ln ZIP-code median income 0.062**** 0.009 0.055**** 0.048**** 0.008
(0.010) (0.011) (0.013) (0.008) (0.012)

Ln  MSA  median income −0.173**** −0.252**** 0.009 −0.194**** −0.046
(0.025) (0.027) (0.045) (0.022) (0.038)

Ln  own  income 0.335**** 0.335**** 0.334**** 0.239**** 0.239****

(0.005) (0.005) (0.005) (0.004) (0.004)

Own  income top coded 0.279**** 0.277**** 0.280**** 0.179**** 0.179****

(0.008) (0.008) (0.008) (0.007) (0.007)

Mean  ZIP-code BPL 0.086**** 0.052****

(0.009) (0.008)

Mean  ZIP-code satisfaction w/city 0.151**** 0.215****

(0.039) (0.034)

Median  ZIP-code rent 0.013 −0.023
(0.021) (0.017)

Mean  MSA  BPL 0.323**** 0.232****

(0.037) (0.033)

Mean  MSA  satisfaction w/city 0.104 −0.016
(0.110) (0.103)

Median  MSA rent −0.233**** −0.228****

(0.049) (0.039)

BPL  in 5 years 0.457**** 0.457****

(0.002) (0.002)

Observations 437,849 437,166 436,414 420,909 419,103

Notes: Robust standard errors (clustered by ZIP code) in parenthesis. Dependent variable is BPL (range: 0–10 & sample mean = 7.0). All models are estimated using OLS and
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b = −0.17, t = −6.8 to b = 0.01, t = −0.2). Further, the MSA  median-
rent coefficient is negative and significant (b = −0.23, t = −4.8),
and the ZIP-code median-rent coefficient is insignificant (b = 0.01,

17 As noted in Section 2.1, Kingdon and Knight (2007) point out that they can-
not rule out unobserved public goods; the same can be said for Brodeur and Fleche
(2015). (In the former, none of the observed public goods controlled for is statisti-
cally significantly associated with SWB; the latter does not report the public-goods
coefficients.) Our approach does not rely on the observability of public goods and
allows for utility spillovers. Brodeur and Fleche (2015) include as public goods
the unemployment and poverty rates and neighbors’ demographic variables (e.g.,
marital status and education), suggestive of utility spillovers. Because they do not
ondition on own  income; gender; race; age; marital, parental, & employment stat
n  indicator variables for median ZIP-code rent being top- and bottom-coded (no m
***  signify the coefficient is statistically significant at p < 0.05, 0.01, 0.001, respectiv

ence on the relationship between neighbors’ income and health
s mixed in the literature. Both positive and negative associations
ave been identified, and some researchers have found no dis-
ernible association (e.g., Blanco-Perez, 2012; Jones and Wildman,
008).

.3. Conditioning on channel-proxies

In an attempt to more explicitly gauge the relative magnitudes of
he explanatory channels, in this section we condition the analyses
n “channel-proxies.” First, we use ZIP-code and MSA  means of BPL
nd satisfaction with city as proxies for public goods (means are cal-
ulated excluding the respondent’s BPL and satisfaction with city).
f the relationship between neighbors’ income and BPL is fully medi-
ted by public goods (and if neighbors’ BPL or satisfaction with city
aptures the effect of public goods), then conditioning on neigh-
ors’ BPL or satisfaction with city should eliminate the estimated
elationship between neighbors’ income and BPL. We  can also con-
ider the BPL of neighbors itself a public good, resulting in utility
pillovers.

The full model is estimated with ZIP-code and MSA  means of
oth BPL and satisfaction with city included as covariates; we use

ndividual BPL as the dependent variable. Comparing Table 4a,
olumns (1) and (2), the ZIP-code and MSA  median-income coef-
cients both become more negative: the ZIP-code median-income
oefficient becomes insignificant (from b = 0.06, t = 6.2 to b = 0.01,

 = 0.8), and the MSA  median-income coefficient increases in magni-
ude (from b = −0.17, t = −6.8, to b = −0.25, t = −9.5). The coefficients
n ZIP-code mean BPL (b = 0.09, t = 9.1), ZIP-code mean satisfac-

ion with city (b = 0.15, t = 3.9), and MSA  mean BPL (b = 0.32, t = 8.8)
re all positive and significant. Taken together, this suggests that
ndividual BPL is increasing in public goods at the ZIP-code and

SA  levels, and that conditioning on the positive impact of pub-
ucation; state; and day, month, & year of interview. Columns (3) & (5) also include
 MSA  rents are top- or bottom-coded). Median MSA  rent is in thousands of dollars.

lic goods renders more negative the residual estimated impact of
neighbors’ income on individual BPL. Our results align with the
results of Brodeur and Fleche (2015), who  find that controlling
for public goods reduces and renders insignificant the ZIP-code
median-income coefficient and renders more negative the county
median-income coefficient; our results contradict Kingdon and
Knight (2007), who find that the clusters’ average-income coeffi-
cient is still positive and significant when a host of public goods are
controlled for.17

Second, we attempt to condition on the cost-of-living channel
using median rents to proxy for the general price level. Specifi-
cally, the full model is estimated with ZIP-code and MSA median
rents as covariates.18 As shown in Table 4a, Column (3), the ZIP-
code median-income coefficient is unaffected by the addition of
these correlates (from b = 0.06, t = 6.2 to b = 0.06, t = 4.1). In contrast,
the MSA  median-income coefficient becomes insignificant (from
report coefficients, it is not clear which specific sub-channel’s relationship to SWB
is  strongest.

18 The model also includes indicator variables for ZIP-code median rent being
bottom- or top-coded. The bottom-code is $100 per month; the top-code is $2000
per month. No MSA  median rent is bottom- or top-coded.
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Table  4b
Conditioning on channel-proxies, hedonic SWB.

Enjoyment (1) Happiness (2) Sadness (3) Stress (4) Worry (5)

Ln ZIP-code median income 0.009**** 0.012**** −0.009*** −0.008** −0.013****

(0.003) (0.002) (0.003) (0.004) (0.004)

Ln  MSA median income −0.006 −0.011 −0.031**** −0.035*** −0.055****

(0.009) (0.008) (0.009) (0.012) (0.011)

Ln  own income 0.028**** 0.025**** −0.038**** −0.036**** −0.048****

(0.001) (0.001) (0.001) (0.001) (0.001)

Own  income top coded −0.004*** −0.008**** 0.013**** 0.028**** 0.012****

(0.001) (0.001) (0.002) (0.002) (0.002)

Mean  ZIP-code BPL 0.003* 0.001 0.001 −0.001 0.003
(0.001) (0.001) (0.002) (0.002) (0.002)

Mean  ZIP-code satisfaction w/city 0.015* 0.012* −0.002 0.032*** 0.021**

(0.008) (0.007) (0.008) (0.011) (0.010)

Median ZIP-code rent −0.009** −0.010*** −0.003 0.013** 0.017***

(0.004) (0.003) (0.004) (0.005) (0.005)

Mean  MSA  BPL 0.019** 0.009 −0.017** −0.025** −0.026***

(0.007) (0.006) (0.008) (0.010) (0.010)

Mean  MSA  satisfaction w/city 0.072*** 0.061*** −0.019 −0.038 −0.007
(0.023) (0.020) (0.024) (0.032) (0.031)

Median MSA  rent −0.041**** −0.031**** 0.073**** 0.068**** 0.113****

(0.009) (0.008) (0.009) (0.012) (0.012)

BPL  in 5 years 0.028**** 0.025**** −0.024**** −0.031**** −0.034****

(0.000) (0.000) (0.000) (0.000) (0.000)

Observations 418,499 418,371 418,803 418,732 418,760

Notes: Robust standard errors (clustered by ZIP-code) in parenthesis. Dependent variable indicate whether the emotion was felt yesterday (coded 1 = “Yes” & 0 = “No”). All
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odels are estimated using OLS and condituon on own  income; gender; race; age; m
nd  whether median ZIP-code rent being top- and bottom-coded (no median MSA  re
t  p < 0.05, 0.01, 0.001, respectively.

 = 0.6).19 Taken together, this indicates that, at the MSA-level,
PL is decreasing in cost of living, and that conditioning on cost
f living eliminates the observed negative relationship between
eighbors’ income and BPL. This suggests that cost of living explains
he observed negative relationship between MSA  median income
nd BPL. These results contradict both Luttmer (2005) and Brodeur
nd Fleche (2015). In the former, the negative relationship between
eighbors’ income and SWB  continues to hold when housing-price
ontrols are included; in the latter, all specifications and results
nclude housing-price controls.

Third, we  attempt to condition on the expectations-of-future-
ncome channel using BPL-in-five-years as a proxy (see Appendix

 in the Supplementary material for the survey item). If the rela-
ionship between neighbors’ income and BPL is fully mediated
y changes in expectations of future income (and if BPL-in-five-
ears captures the expected effect of future income on future BPL),
hen conditioning on BPL-in-five-years should eliminate the esti-

ated relationship between neighbors’ income and current BPL.
he full model is estimated with BPL-in-five-years as a covariate.
s shown in Table 4a, Column (4), the ZIP-code median-income and
SA  median-income coefficients are unaffected (ZIP code: from

 = 0.06, t = 6.2 to b = 0.05, t = 5.7; and MSA: b = −0.17, t = −6.8 to
 = −0.19, t = −9.0). This suggests that, despite the significant asso-
iation of current BPL and BPL-in-five-years (b = 0.46, t = 302.7), the
xpectations-of-future-income channel does not explain the rela-

ionship between neighbors’ income and BPL at either the ZIP-code
r MSA  level.

19 A question that arises is why the cost of living, as measured by ZIP-code median
ent, is not significantly related to BPL, while it is when measured by MSA  median
ent. We investigate this in Appendix C in the Supplementary material.
, parental, & employment status; education; state; day, month, & year of interview;
e top- or bottom-coded). **, ***, **** signify the coefficient is statistically significant

Finally, Table 4a, Column (5), we  attempt to control for the
three channels simultaneously by estimating the full model with all
channel-proxies included. If the channel-proxies are successfully
conditioning on the channels, then the residual relationship rep-
resents an approximation of the direct effect of neighbors’ income
on BPL. The results indicate that the relationship between neigh-
bors’ income and BPL becomes insignificant at both the ZIP-code
and MSA  levels (b = 0.01, t = 0.7; and b = −0.05, t = −1.2). This sug-
gests that either there are no direct effects, or that any effects of
RIH are offset by altruism.

In Table 4b, we repeat the analysis from Table 4a, Column (5);
each column corresponds to a different hedonic-SWB dependent
variable. For enjoyment and happiness controlling for the three
channels maintains a positive and significant ZIP-code median-
income coefficient and renders the MSA  median-income coefficient
insignificant. For sadness, stress, and worry, controlling for the
three channels produces median-income coefficients that are SWB-
improving and significant at both the ZIP-code and MSA  levels. As
with BPL, these results suggest that either there is no RIH, or that
any effects of RIH are offset (or more than offset) by altruism.

5.4. Subgroup analyses

Our results above indicate that the relationship between neigh-
bors’ income and SWB  depends on the geographic proximity
of the reference group. The relationship may also depend on
respondents’ characteristics. For each of the demographic and
socioeconomic characteristics included in the full model, we con-

duct subgroup analyses by interacting subgroups with neighbors’
and own  income, using BPL as the dependent variable. When the
subgroup indicator is not binary, we  create a binary indicator vari-
able and add it as a covariate.
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Table 5
Estimates by income-subgroups.

Median income (1) Ln ZIP-code median income (2) Ln MSA median income (3) Ln own income (4)

Panel A: Income-group interactions
LL respondents $18,000 −0.203**** 0.289**** 0.209****

(0.039) (0.053) (0.009)

LH  respondents $42,000 0.323**** −0.277**** 0.278****

(0.026) (0.040) (0.007)

HL  respondents $75,000 0.070** −0.256**** 0.480****

(0.030) (0.043) (0.022)

HH  respondents $105,000 0.096*** −0.315**** 0.529****

(0.029) (0.040) (0.030)

Panel B: Subgroups (channel-proxies incl.)
LL  respondents $18,000 −0.169**** −0.003 0.169****

(0.042) (0.115) (0.009)

Non-LL respondents $75,000 0.014 0.009 0.254****

(0.012) (0.039) (0.005)

Notes: Robust standard errors (clustered by ZIP-code) in parenthesis. Dependent variable is BPL (range: 0–10 & sample mean = 7.0). All models are estimated using OLS; and
c ; educ
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ondition on own  income; gender; race; age; marital, parental, & employment status
or  ZIP-code median income, MSA  median income, own income, and own income 

nd  non-LL respondents and conditioning on all channel-proxies. **, ***, **** signify

First, we consider four distinct income-categories based on
hether respondents are low- or high-income and reside in low-

r high-income ZIP codes. Low- (high-) income respondents are
efined as those whose own income is less than (greater than) ZIP-
ode median income. Low- (high-) income ZIP codes are defined
s those with ZIP-code median incomes less (greater) than MSA
edian income. The four categories of respondents are thus low-

ncome respondents in low-income ZIP codes (LL), low-income
espondents in high-income ZIP codes (LH), high-income respon-
ents in low-income ZIP codes (HL), and high-income respondents

n high-income ZIP codes (HH). Table 5, Column (1) reports median
ncomes for each subgroup. Separating high- and low-income
espondents based not just on their income relative to their ZIP
ode’s but also on their ZIP code’s income relative to the MSA’s
ontrols for absolute-income differences that would otherwise be
asked. For example, Column (1) shows that LL respondents have

ubstantially lower median incomes than LH respondents ($18,000
ersus $42,000); LL median income is also much closer to federal
overty thresholds.

Table 5 Panel (A), Columns (2) and (3) show that for all income-
ubgroups except LL, the qualitative baseline results—that BPL
ncreases with ZIP-code median income and decreases with MSA

edian income—hold. For LL respondents, the opposite pattern
s observed: BPL decreases with ZIP-code median income and
ncreases with MSA  median income, so that negative channels dom-
nate locally and positive channels dominate regionally.

Why  might this be? Estimating the full model for LL respondents
nd including all the channel-proxies, the ZIP-code median-income
oefficient is negative and statistically significant (b = −0.17, t = −
.0), suggesting that the RIH dominates altruism for LL respon-
ents (see Panel (B), Column (2)). In the corresponding analysis
or non-LL respondents, the ZIP-code median-income coefficient is
nsignificant (b = 0.01, t = 1.2), suggesting that the RIH is not operant
r is offset by altruism (see Panel (B), Column (2)). It may  be that
L respondents feel more alienated from their local communities
han do non-LL respondents, making them more susceptible to the
IH.

Comparing the public-goods channel-proxies for LL and non-LL
espondents, the MSA  mean-BPL coefficient is more than two times
arger in magnitude for LL respondents than for non-LL respon-

ents (b = 0.47, t = 5.1 versus b = 0.18, t = 5.0) (estimates not reported

n table). The ZIP-code mean-BPL coefficient is insignificant for LL
espondents (b = 0.01, t = 0.6); in contrast, it is positive and signif-
ation; state; and day, month, & year of interview. Panel A includes interaction terms
ded. Panel B coefficients are estimated with the sample restricted LL respondents
oefficient is statistically significant at p < 0.05, 0.01, 0.001, respectively.

icant for non-LL respondents (b = 0.05, t = 6.3). It may be that LL
respondents are more dependent on regional public goods than
local public goods (and likely unable to afford private substitutes
for public goods). The only contradictory evidence is that the ZIP-
code mean satisfaction-with-city coefficient is larger in magnitude
for LL than for non-LL respondents (b = 0.31, t = 3.9 versus b = 0.19,
t = 5.0). Finally, the MSA  mean satisfaction-with-city coefficients for
both LL and non-LL respondents are insignificant.

Luttmer (2005) uses a similar interaction analysis to deter-
mine whether the PUMA median-income coefficients are different
for those above and below their PUMA median incomes; no dif-
ference is observed. It also bears note that Luttmer (2005) finds
no difference in the own-income coefficient for those above and
below their PUMA median incomes. In contrast, Table 5, Panel (A),
Column (4) shows that the own-income coefficients for HL and
HH respondents are roughly double the magnitude of LL and LH
respondents. Brodeur and Fleche (2015) separate their sample by
whether household income is above or below the ZIP-code median.
Their baseline results hold for those whose income is below the
ZIP-code median, with ZIP-code median income even more SWB-
improving than for the pooled sample. For those whose income
is above the ZIP-code median, ZIP-code median income is less
SWB-improving than for the pooled sample (and only marginally
significant), and county median income is not significantly associ-
ated with SWB. Kingdon and Knight (2007) separate their sample
by whether household income is above or below the poverty line.
Their baseline results hold in both cases, but the cluster-income
coefficient is roughly two times greater for those above than below
the poverty line. In line with our results, both Brodeur and Fleche
(2015) and Kingdon and Knight (2007) find that the own-income
coefficient is greater for their high- than low-income categories.

Table 6 Panel (A) presents coefficients for neighbors’ and own
income for married and unmarried respondents. While our base-
line results are qualitatively upheld for married respondents, the
ZIP-code median-income coefficient for unmarried respondents is
insignificant. Further, both the ZIP-code and MSA  median-income
coefficients are significantly smaller in magnitude for unmarried
than married respondents (p = 0.00 for each). In Luttmer (2005),
the main result and baseline regression are for married respondents
only. In subsequent subgroup analyses, the PUMA median-income

coefficient is insignificant for never-married and widowed respon-
dents.
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Table  6
Estimates by subgroup.

Ln ZIP-code median income (1) Ln MSA median income (2) Ln own income (3)

Panel A: Marital status
Unmarriedˆ 0.018 −0.092*** 0.303****

(0.014) (0.033) (0.006)

Married 0.100**** −0.251**** 0.420****

(0.013) (0.029) (0.008)

p-value on test of equality (two estimates above) {0.000} {0.000} {0.000}
Panel B: Race

Non-white −0.020 −0.270**** 0.208****

(0.021) (0.045) (0.009)

White 0.095**** −0.183**** 0.374****

(0.011) (0.027) (0.005)

p-value on test of equality (two estimates above) {0.000} {0.065} {0.000}
Panel C: Education

High school or less −0.061** −0.019 0.286****

(0.024) (0.048) (0.009)

More  than high school 0.094**** −0.223**** 0.359****

(0.010) (0.026) (0.005)

p-value on test of equality (two estimates above) {0.000} {0.000} {0.000}
Panel D: Employment

Not employed 0.086**** −0.127**** 0.327****

(0.015) (0.033) (0.006)

Employed 0.037*** −0.218**** 0.353****

(0.012) (0.028) (0.007)

p-value on test of equality (two estimates above) {0.007} {0.009} {0.003}
Panel E: Gender

Female 0.072**** −0.215**** 0.339****

(0.014) (0.032) (0.006)

Male  0.051**** −0.130**** 0.332****

(0.013) (0.031) (0.006)

p-value on test of equality (two estimates above) {0.242} {0.018} {0.419}
Panel F: Child(ren)

Child(ren) reside in household 0.073**** −0.199**** 0.311****

(0.017) (0.037) (0.008)

Child(ren) does not reside in household 0.056**** −0.162**** 0.344****

(0.012) (0.028) (0.005)

p-value on test of equality (two estimates above) {0.380} {0.320} {0.000}
Panel G: Age (median age = 55)

Less than median 0.074**** −0.171**** 0.289****

(0.013) (0.030) (0.006)

Equal to or greater than median 0.045*** −0.166**** 0.406****

(0.014) (0.032) (0.007)

p-value on test of equality (two estimates above) {0.119} {0.895} {0.000}
Notes: Robust standard errors (clustered by ZIP-code) in parenthesis. Dependent variable is BPL (range: 0–10 & sample mean = 7.0). All models are estimated using OLS;
c us; ed
f p-cod
n lly sig
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c
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ondition on own  income; gender; race; age; marital, parental, & employment stat
or  ZIP-code median income, MSA  median income, own  income, and own income to
ever  married, separated, or widowed. **, ***, **** signify the coefficient is statistica

The relationship between neighbors’ income and BPL is
ubgroup-variant for other demographic and socioeconomic
haracteristics, as well. For example, ZIP-code median-income
oefficients are significantly different for non-whites versus whites,
hose with at most versus more than a high school education, and
he unemployed versus employed. The baseline ZIP-code result
ualitatively holds for whites and for those with more than a
igh school education, but the ZIP-code median-income coeffi-
ient is insignificant for non-whites and negative and significant

or those with at most a high school education. While the base-
ine ZIP-code result qualitatively holds for both the unemployed
nd employed, the coefficient for the unemployed is significantly
arger in magnitude. It should be noted that the subgroup-variant
ucation; state; and day, month, & year of interview; and include interaction terms
ed. Ûnmarried includes respondents who report being divorced, domestic partners,
nificant at p < 0.05, 0.01, 0.001, respectively.

ZIP-code median-income results by marital status, race, and edu-
cation might be related to the subgroup-variant results by income,
as LL respondents are disproportionately unmarried (69%), non-
white (28%), and have at most a high school degree (41%); the
corresponding proportions for non-LL respondents are 40%, 13%,
and 18%, respectively (p-values of all three differences are 0.00).

The baseline MSA  result qualitatively holds for all subgroups
except those with at most a high school education, for whom
the MSA  median-income coefficient is insignificant. MSA  median-

income coefficients are significantly different for non-whites
versus whites, those with at most versus more than a high school
education, the unemployed versus employed, and females versus
males. The baseline ZIP-code and MSA  median-income coefficients
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do not vary by age or parental status. Lastly, there are subgroup
differences in own-income coefficients, but for all subgroups the
baseline own-income result qualitatively holds.

5.5. Other specification checks

In this section, we  present the results of a series of specifica-
tion checks that test the limits of the baseline results, using BPL
as the dependent variable (see Table 7; Column (1) repeats the
baseline results from the full model). In Column (2), we estimate
the full model, replacing MSA  median income with county median
income (this data also comes from the ACS). A Wald test of the
equality of the median-income coefficients indicates that the ZIP-
code median-income coefficients are statistically indistinguishable
in Columns (2) and (1) (b = 0.07 versus b = 0.06, p = 0.44), and the
county median-income coefficient in Column (2) is significantly
smaller in magnitude than the MSA  median-income coefficient in
Column (1) (b = −0.10 versus b = −0.17, p = 0.00). That the county
median-income coefficient lies between the ZIP-code and MSA
median-income coefficients is not surprising as counties are geo-
graphic areas with populations between those of ZIP codes and
MSAs (ZIP codes ∼7,500 inhabitants; counties ∼100,000; MSAs
∼850,000).

In Column (3), we estimate the full model with ZIP-code, county,
and MSA  median income on the right-hand side simultaneously. A
Wald test of the equality of the median-income coefficients indi-
cates that the ZIP-code median-income coefficients are statistically
indistinguishable in Columns (3) and (1) (b = 0.07 versus b = 0.06,
p = 0.15), and the MSA  median-income coefficients are statistically
indistinguishable in Columns (3) and (1) (b = −0.14 versus b = −0.17,
p = 0.15). Further, in Column (3), MSA  median income has a sig-
nificant relationship with BPL, while the county median-income
coefficient becomes insignificant. This validates our baseline choice
of MSA  (over county) as the reference group. In Table 7, Column (4),
to address measurement error and endogeneity in the GHWBI mea-
sure of income, we  estimate the full model replacing self-reported
income with a prediction of income based on age group, occupation,
and education. The baseline results are qualitatively unaffected (see
Appendix D in the Supplementary material for more details).

In Table 7, Column (5) we calculate ZIP-code and MSA  median
incomes from within the GHWBI instead of using the ACS-reported
medians. The ZIP-code and MSA  median-income coefficients are
unaffected, indicating robustness to the measurement of neigh-
bors’ income. In Column (6), we estimate the full model, replacing
the 1-year estimate of MSA  median income from the ACS with the
5-year estimate of MSA  median income from the ACS (recall that
ZIP-code median income from the ACS was  estimated over a 5-
year period). The ZIP-code and MSA  median-income coefficients
are unaffected. In Column (7), we  estimate the full model with ZIP-
code and MSA  Gini coefficients as covariates (this data also comes
from the ACS), and the baseline results are qualitatively unaffected.
Columns (8) and (9) restrict the sample to respondents who live
in ZIP codes with at least 30 and 60 observations in the GHWBI,
respectively, and the baseline results are unaffected. Lastly, Col-
umn  (10) includes state-year fixed effects, and the baseline results
are unaffected. Columns (5)–(10) rule out that the results are driven
by measurement error in reference income, the distribution of ref-
erence income, small ZIP codes (where reference income might be
more salient), or idiosyncratic state-level shocks. Taken together,
Table 7 indicates the robustness of the baseline results.
6. Discussion

The current research contributes to the relative-income lit-
erature along five dimensions. First, we propose a theoretical
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ramework that acknowledges the complexity of the relationship
etween neighbors’ income and utility. In it, we  identify four
xplanatory channels through which neighbors’ income can impact
tility: public goods, cost of living, expectations of future income,
nd direct effects. Based on the framework, the net effect of neigh-
ors’ income on utility is ex ante indeterminate and depends on the
elative strengths of the channels. Second, we conduct empirical
nalyses to estimate the relationship between neighbors’ income
nd various measures of evaluative and hedonic SWB  and find
hat the relationships are generally positive locally and negative
egionally. Third, we find that this pattern extends to well-being
s measured by various health-related indices. Fourth, we con-
ition on channel-proxies in an attempt to isolate the impact of
he four explanatory channels on BPL. Our analyses indicate that
he public-goods channel is operant at the ZIP-code and MSA  lev-
ls, and the cost-of-living channel is operant at the MSA-level. The
nalyses of the expectations-of-future-income channel and direct
ffects suggest either that these channels are not operant or that
he positive and negative sub-channels (tunnel effect versus zero-
um effect and altruism versus RIH) fully offset each other. Fifth,
ubgroup analyses show that the baseline results are reversed
or low-income respondents in low-income ZIP codes: for these
espondents, the relationship between neighbors’ income and SWB
s negative locally and positive regionally; for this vulnerable group
median income = $18,000), the public-goods channel appears to be
perant regionally but not locally, while the RIH dominates locally.

Taken together, our results underscore the need to be cautious
hen generalizing reference-dependent outcomes, as the choice of

eference group can affect not just the magnitude of the relation-
hip between neighbors’ income and SWB  and health, but also its
irection. Our empirical results corroborate those in Deaton and
tone (2013), Brodeur and Fleche (2015), and Clark et al. (2009a)
hich find that the relationship between neighbors’ income and

WB  is increasingly negative as the geographically-based reference
roup expands in population and size from the ZIP-code level.20 It
s important to note that one interpretation of such results, which

e cannot rule out in our empirical exercise, is that neighbors’
ncome may  proxy for noisily measured own income, creating an
pward bias in neighbors’ income coefficients; presumably, such
iases would increase with geographic proximity.

We leave it to further research to examine whether the rela-
ionship between SWB  and the income of other kinds of reference
roups (i.e., non-geographic) varies with reference-group composi-
ion (i.e., non-geographic proximity). For example, the SWB-effects
f family members’ income may  differ by age or for nuclear
ersus non-nuclear family members. The relevant channels for
ther reference groups may  similarly depend on reference-group
omposition. For example, McBride (2010) conducts a laboratory
xperiment in which subjects rate their happiness with the results
f a penny-matching game played against the computer. Restricting
o subjects who are informed of other subjects’ results, happi-
ess with one’s own results are found to decrease with other’s
uccess; this result is interpreted as supportive of the RIH. Sub-
equent analyses indicate that the result only holds when subjects
re informed about players with the same randomly-determined
uccess-probability, i.e., that the result is proximity-dependent.

Similarly, our results do not contradict the dominance of the
unnel effect identified for the U.S. in Senik (2008), as the ref-
rence group used there is occupation-based. It is plausible that

he income of one’s occupational peers is more relevant to, and
ess noisy a signal of, one’s future income than one’s geographical
eighbors. Further, the discrepancy may  be due to shifting demo-

20 We cannot speak to the inversion of this relationship that Brodeur and Fleche
2015) identify when analyzing finer levels of geographic proximity than ZIP codes.
onomics 57 (2018) 263–276 275

graphics: Senik (2008) finds that the tunnel effect is stronger for the
young than the old, and the median age in the 2011–2012 GHWBI
is roughly ten years older than the 1974–2000 U.S. General Social
Survey sample used in Senik (2008). Lastly, the discrepancy may
be due to circumstances that shift the relationship between oth-
ers’ income and expectations of own future income. Senik shows
that the effect of others’ income on SWB  is negative (positive) in
Poland pre- (post-) transition. This is in line with Hirschman and
Rothschild (1973), who  explicitly assume that the tunnel effect has
a shelf-life if positive expectations of future income go unrealized.
One can speculate that the 2007–2008 financial crisis and increased
awareness of middle-class income stagnation and of the concentra-
tion of economic gains by the one percent may have resulted in the
zero-sum effect offsetting the tunnel effect.

It should be noted that while we  use the median of the income
distribution in respondents’ geographic areas as reference income,
there is no reason to assume that only the first moment of the dis-
tribution is related to well-being. A substantial literature concerns
the relationship between income inequality and SWB  (e.g., Alesina
et al., 2004; Graham and Felton, 2006; Oishi et al., 2011; Van Praag
and Ferrer-i-Carbonell, 2009). While it is shown in Section 5.5 that
the baseline results hold controlling for ZIP-code and MSA  Gini
coefficients, the current paper does not present a thorough analysis
of the income-inequality-SWB relationship. We  directly examine
this complex relationship in a separate paper (Ifcher et al., 2016).

Our results also resonate with recent evaluations of the U.S.
Moving to Opportunity (MTO) demonstration (Chetty et al., 2015;
Ludwig et al., 2012). In the mid-1990s, some families living in
public or section-8 housing in low-income neighborhoods were
given the opportunity to apply to MTO. Participants were random-
ized into the control group or one of two treatment groups—one
offered vouchers to move anywhere and the other exclusively
to low-poverty neighborhoods. While there is no evidence that
treatment improves economic conditions after fifteen years (e.g.,
income, welfare dependency, etc.), treatment is associated with
significant evaluative-SWB gains, marginally significant mental-
health gains, and significant reductions in obesity and diabetes
(Ludwig et al., 2012). The SWB-increase associated with moving
to a neighborhood with a standard-deviation lower poverty rate
is the same as a 67% increase in own  income. Again, these effects
are without any identifiable increase in own  income and cannot be
explained by RIH, suggesting the dominance of other explanatory
channels (e.g., public-goods). These results contradict the RIH and
echo our subgroup analyses, which show that the ZIP-code median-
income coefficient is negative for LL respondents and positive for
LH respondents. In this spirit, the New York Times published an
article on the effects of the rapidly rising incomes in the Chelsea
neighborhood of New York City. Discussing the pros and cons of
her changing neighborhood, a public-housing resident concludes,
“I’d rather have Chelsea as it is today.  . ..  There’s more people.. . .
It’s brighter, it’s beautiful, it’s more inviting than it used to be.”
(Navarro, 2015, New York Times, October 23, 2015).

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at http://dx.doi.org/10.1016/j.jhealeco.2017.08.
003.
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