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Abstract
Does money buy happiness, or does happiness come indirectly from the higher rank in
society that money brings? Here we test a rank hypothesis, according to which people
gain utility from the ranked position of their income within a comparison group. The
rank hypothesis contrasts with traditional reference income hypotheses, which suggest
utility from income depends on comparison to a social group reference norm. We
show that the ranked position of an individual’s income predicts general life
satisfaction, while absolute income has no effect and reference income has little or
none. Furthermore, individuals weight upward comparisons more than downward
comparisons. According to the rank hypothesis, income and utility are therefore not
directly linked: Increasing an individual’s income will only increase their utility if
ranked position also increases and will necessarily reduce the utility of others who

will lose rank.



Money and Happiness: Rank of Income, not Income, Affects Life Satisfaction

Is there a true causal relation between money and happiness? According to
conventional economics, there is: Money can buy happiness because it can be
exchanged for goods that will increase an individual’s utility. Thus money and
happiness are assumed to be causally linked, and higher incomes should lead to
greater happiness. In line with this absolute income hypothesis richer people are
happier than those less well off within the same society (Diener, 1984). The
correlation between money and happiness is often small, but effect sizes are larger in
low-income developing economies (Howell & Howell, 2008) and even small
correlations can reflect substantial real differences in happiness (Lucas &
Schimmack, 2009). Such results, however, do not necessarily reflect a simple causal
relation between money and happiness. The idea that absolute income leads to
increased happiness is unable to account for the Easterlin paradox — that income and
happiness are positively associated within a country at a given time, but not (or less
well) correlated within a country over time (Easterlin, 1974, 1995).

Furthermore, being amongst people richer than oneself can be detrimental to
various wellbeing measures (Clark, Frijters, & Shields, 2008; Diener, Sandvik,
Seidlitz, & Diener, 1993; Ferrer-i-Carbonell, 2005; Luttmer, 2005), suggesting some
type of income comparison takes place. Self-rated happiness and satisfaction scores
have been shown to act as valid and reliable proxies for utility. The data have
therefore been taken to suggest that utility is influenced not by an individual’s
absolute level of income but instead by their level of income relative to that of their
peers (Duesenberry, 1949).

The reference income hypothesis is the dominant model of income comparison
and suggests that individuals care about how their income compares to the norm, or

reference income, of a socially constructed comparison group. Again, a direct causal



link is assumed: Increased income will lead to increased utility for an individual if all
else is held constant. Individuals gain utility to the extent that their income exceeds
the average or reference income of people in their comparison set, and lose it to the
extent that their own income falls below the reference level. In such models the
average income of a reference group might reflect the level of consumption against
which the individual evaluates their own consumption. The use of average income of
an assumed reference group typically negatively and significantly predicts a number
of variables related to well-being, consistent with the reference income approach
(Clark & Oswald, 1996; Groot & van den Brink, 1999; Hamermesh, 1975). The
presence of high earning individuals, either in the workplace or neighborhood,
reduces satisfaction (Blanchflower & Oswald, 2004; Clark & Oswald, 1996; Ferrer-i-
Carbonell, 2005; Luttmer, 2005).

Here we suggest instead that utility is based on an individual’s ranked position
within a comparison group — the rank income hypothesis. According to the rank-based
model, people gain utility from occupying a higher ranked position within an income
distribution rather than from either absolute income or their position relative to a
reference wage (Brown, Gardner, Oswald, & Qian, 2008; Clark, Kristensen, &
Westergard-Nielsen, 2008; Hagerty, 2000; Powdthavee, forthcoming; Smith, Diener,
& Wedell, 1989). For example, people might care about whether they are the second
most highly paid person, or the eighth most highly paid person, in their comparison
set (which might contain fellow workers of a similar age and qualification level,
neighbors, friends from college, etc). The ranked position of an income will be highly
correlated with the position of that income relative to a mean, so evidence previously
taken to support a reference income account may be consistent with a rank income

account. According to the rank income hypothesis, there is no simple causal



relationship between money and happiness: An increase in income need not increase
ranked position and hence need not increase happiness.

A rank based approach to judgment is independently motivated by the fact that
in many areas of psychology judgments about items within a context of other items
are influenced by the ranked position of the item along the dimension of interest. This
perspective originated within psychophysics but has since been extended to economic
and social phenomena (e.g. Mellers, 1986; Niedrich, Sharma, & Wedell, 2001;
Parducci, 1995; Stewart, Chater, & Brown, 2006). It may be that subjective judgments
of utility are governed by the same principles as are judgments of other quantities
(Parducci, 1995).

There is already some evidence that rank income rather than reference or
absolute income may be important, although previous large scale studies have looked
only at satisfaction with economic conditions and not overall life satisfaction. In a
study of 16,000 British workers wage satisfaction depended on the ordinal rank of an
individual’s wage within a workplace (Brown et al., 2008). Further, a study of 9,000
small neighborhoods researchers found that satisfaction with economic conditions
became greater as ranked position within a neighborhood increased (Clark, Kristensen
et al., 2008). Other studies have also considered rank in the broader context of range-
frequency theory (Hagerty, 2000; Smith et al., 1989). However no large-scale study
has examined the effect of income rank on self reported general life satisfaction. Here
we use data from 12,000 British adults to examine this question. We also examine
whether upward comparison (the number of people earning more than oneself) has a
greater influence on life satisfaction than downward comparison (Duesenberry, 1949).

Method
We test a simple rank-based model according to which the individual

compares to every other person in their reference group and carries out a binary



assessment of whether each individual is in either a better or worse situation than
himself (Stewart et al., 2006). Those assigned “worse than” (i-1) are compared to the
total number within the reference group (n-1). The ratio gives the individual a relative

rank (R;) normalized between 0 and 1:
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We use R; to predict life satisfaction in a multiple regression after the influence
of other relevant variables had been partialled out. Data are taken from six years of
the British Household Panel Survey (BHPS), which is a representative longitudinal
sample of British households. All adults, from 1997 to 2004, who answered a life
satisfaction question, are included in the analysis'. This gives a sample size of 86679.
Life satisfaction is the respondent’s answer on a 1 to 7 scale to the question: “how
dissatisfied or satisfied are you with your life overall?” and is taken here as a proxy
for an individual’s utility and standardized. Household incomes were adjusted for
regional living cost differences and number of individuals in the household. Total
household income was divided by the 2004 regional living costs and weighted
according to household size (adults = 1 unit; each child = 0.5 units). After such
adjustment those with children, or those that may stay at home in the presence of a big
income earner, will have comparable spending powers. The demographic
characteristics controlled for were age, gender, education, marital status, children,
housing ownership, labour force status and disabilities.

We first report analyses comparing rank income and income in the overall

sample, then divide the sample into reference groups to enable comparison of the rank



income hypothesis and the reference income hypothesis. Finally, we look for evidence
of asymmetric (upward) comparison.
Results

First, the ranked position of each individual’s income within the entire sample
in a given year was compared to the individual’s absolute income as a predictor of life
satisfaction.

Table 1 compares absolute income (logarithmically transformed) and rank
income variables, controlling for demographic characteristics. Each is significant
when entered as the only income-related predictor after controls (columns 1 and 2).
The coefficient from column 1 suggests that, once controlling for other factors, the
life satisfaction difference between the highest and lowest earners is 0.29 standard
deviations. Alternatively the coefficient on the logarithm of household income shown
in column 2 suggests that on average an individual will be 0.1 standard deviations
higher in life satisfaction than someone earning about half as much. However, rank
explains significantly more of the overall variation (R?) in life satisfaction.
Furthermore, when both income variables are entered simultaneously, rank income
dominates and absolute income accounts for no additional variance (column 3)
consistent with a role for ranked position of income, not income per se, in determining
life satisfaction.’

Next, we constructed various reference groups to allow for the possibility that
people compare their income to others in the same geographical region (of which
there were 19 in the BHPS), of the same gender and education (there were three levels
of education; graduate, college and neither, giving a total of six groups), or of the
same age (individuals were grouped according to 12 different age groupings: all those
less than 20 years old, 20-24, 25-29, 30-24, 35-39, 40-44, 45-49, 50-54, 55-59, 60-64,

65-69 and all those older than 70). In each case we computed the relative rank of each



individual’s income within the reference group and also the mean income of all
individuals within each reference group. We then predicted each individual’s life
satisfaction from (a) their relative rank within the reference group, (b) their absolute
income (logarithmically transformed), and (c) the mean income of their reference
group (logarithmically transformed).

We were then able to test the rank income hypothesis against both absolute
income and reference income hypotheses. The results are shown in Table 2 and again
the analyses include the full set of demographic controls. In all cases the individual’s
rank position of income within their reference group accounts for significant
independent variance in life satisfaction and dominates the other income variables.
When geographically-defined reference groups were assumed, neither absolute nor
reference income accounted for significant additional variance (column 1). Similar
results were found when individuals were assumed to compare themselves to others of
the same education level and gender (column 2). When the reference group was
assumed to consist of all others of similar age (column 3), reference group income
accounted for significant additional variance after the rank variable but absolute
income had no effect. The coefficient on the mean reference group income in column
3 suggests that an individual will be 0.26 standard deviations higher in life satisfaction
than someone with the same income but whose reference group earns twice as much.
Although the coefficient is significant, the addition of the reference group mean only
adds 0.02% to the overall explanation (R?) of life satisfaction over income rank and
further it is unlikely, since the reference group variable has a standard deviation of
just 0.2, that an individual’s reference group income will vary by as much as one unit.

The final analyses explored the possibility that upwards comparisons were
weighted more heavily. It is commonly suggested that comparison is asymmetric,

being made mostly to those above oneself (Blanchflower & Oswald, 2004;



Duesenberry, 1949; Ferrer-i-Carbonell, 2005). We therefore further examine whether
the model improves when upward comparison is accounted for. The relative rank
measure can be adapted in a way such that higher ranked others have greater (or
lesser) impact on the individual’s assessment of their own income than those below

(above). This is the individual’s subjective income rank (SR) (Brown et al., 2008):

_ (i -D)—n(n—i)
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Here, 1 captures the degree of upward comparison. If n =1, equation 2 reverts
to equation 1. When n > 1, individuals earning more than 7 influence perception of the
individual’s rank more than those earning less. If n = 2, for example, the number of
individuals that earn more than i matters twice as much as those that earn less. We
constructed a subjective rank variable based on the whole sample for each wave
according to equation 2 with a given value of 1. This was compared to the simple
relative rank income variable (n = 1). With n set to 1.75 (the optimal value)
significant additional variance is accounted for [F(1, 86641) = 8.75; p <0.01]. The
coefficient on the rank variable that incorporates this degree of upward comparison is
0.394 and significant, whereas the coefficient on the absolute income variable is -0.03
and insignificant. This result supports the original claim by Duesenberry (1949) that
comparison is primarily upwards and shows further that people compare to those
above themselves one and a three-quarter times more than those below.

Discussion

Based on more than 80,000 observations the relative rank of an individual’s
income predicts the individual’s general life satisfaction after controlling for other
variables and completely removes the effect of absolute income. When it was
assumed that individuals compare themselves to smaller reference groups, relative

rank of income continues to dominate life satisfaction, although an additional small



reference group mean income effect was also found. Results suggest that individuals
sample from a reference group and compare their own income with sample incomes
ordinally — satisfaction is gained from each “better than another” comparison and lost
for each “worse than another” comparison. No calculation of mean reference group
income is required. According to the rank hypothesis there is no direct causal
relationship. Unless the individual’s ranked position were perceived to change income
could increase without increasing utility.” Rank income also predicts a concave utility
function when incomes in the comparison set are positively skewed, since an increase
in income at the lower end of the income distribution will increase rank faster (Brown
et al., 2008; Kornienko, 2004; Stewart et al., 2006). Furthermore, there are fixed
amounts of rank in society — only one individual can be the highest earner. The rank
hypothesis therefore offers an explanation of why increasing the incomes of all need
not raise the happiness of all, while at the same time wealth and happiness are

correlated within a society at a given time.

10



References

Blanchflower, D. G., & Oswald, A. J. (2004). Well-being over time in Britain and the
USA. Journal of Public Economics, 88, 1359-1386.

Brown, G. D. A., Gardner, J., Oswald, A. J., & Qian, J. (2008). Does wage rank affect
employees' well-being? Industrial Relations, 47, 355-389.

Clark, A. E., Frijters, P., & Shields, M. A. (2008). Relative income, happiness, and
utility: An explanation for the Easterlin paradox and other puzzles. Journal of
Economic Literature, 46, 95-144.

Clark, A. E., Kristensen, N., & Westergard-Nielsen, N. (2008). Economic satisfaction
and income rank in small neighbourhoods.

Clark, A. E., & Oswald, A. J. (1996). Satisfaction and comparison income. Journal of
Public Economics, 61, 359-381.

Diener, E. (1984). Subjective well-being. Psychological Bulletin, 95, 542-575.

Diener, E., Sandvik, E., Seidlitz, L., & Diener, M. (1993). The relationship between
income and subjective well-being - relative or absolute? Social Indicators
Research, 28, 195-223.

Duesenberry, J. S. (1949). Income, saving, and the theory of consumer behavior:
Harvard University Press.

Easterlin, R. A. (1974). Does economic growth improve the human lot? Some
empirical evidence. In P. A. David & M. W. Reder (Eds.), Nations and
households in economic growth: Essays in honour of Moses Abramovitz. New
York: Academic Press.

Easterlin, R. A. (1995). Will raising the incomes of all increase the happiness of all.
Journal of Economic Behavior & Organization, 27, 35-47.

Ferrer-i-Carbonell, A. (2005). Income and well-being: An empirical analysis of the
comparison income effect. Journal of Public Economics, 89, 997-1019.

Fordyce, M. W. (1988). A review of research on the happiness measures - a 60 second
index of happiness and mental-health. Social Indicators Research, 20, 355-
381.

Groot, W., & van den Brink, H. M. (1999). Overpayment and earnings satisfaction:
An application of an ordered response Tobit model. Applied Economics
Letters, 6, 235-238.

Hagerty, M. R. (2000). Social comparisons of income in one's community: Evidence
from national surveys of income and happiness. Journal of Personality and

Social Psychology, 78, 764-771.

Hamermesh, D. S. (1975). Interdependence in labor-market. Economica, 42, 420-429.

11



Howell, R. T., & Howell, C. J. (2008). The relation of economic status to subjective

well-being in developing countries: A meta-analysis. Psychological Bulletin,
134, 536-560.

Kornienko, T. (2004). A cognitive basis for cardinal utility. University of Stirling.

Lepper, H. S. (1998). Use of other-reports to validate subjective well-being measures.
Social Indicators Research, 44, 367-379.

Lucas, R. E., Diener, E., & Suh, E. (1996). Discriminant validity of well-being
measures. Journal of Personality and Social Psychology, 71, 616-628.

Lucas, R. E., & Schimmack, U. (2009). Income and well-being: How big is the gap
between the rich and the poor? Journal of Research in Personality, 43, 75-78.

Luttmer, E. F. P. (2005). Neighbors as negatives: Relative earnings and well-being.
Quarterly Journal of Economics, 120, 963-1002.

Mellers, B. A. (1986). Fair allocations of salaries and taxes. Journal of Experimental
Psychology: Human Perception and Performance, 12, 80-91.

Niedrich, R. W., Sharma, S., & Wedell, D. H. (2001). Reference price and price
perceptions: A comparison of alternative models. Journal of Consumer
Research, 28, 339-354.

Parducci, A. (1995). Happiness, pleasure, and judgement: The contextual theory and
its applications. Mahwah, NJ: Lawrence Erlbaum Associates.

Powdthavee, N. (forthcoming). How important is rank to individual perception of
economic hierarchy? A within-community analysis. Journal of Economic
Inequality.

Sandvik, E., Diener, E., & Seidlitz, L. (1993). Subjective well-being - the
convergence and stability of self-report and non-self-report measures. Journal
of Personality, 61, 318-342.

Smith, R. H., Diener, E., & Wedell, D. H. (1989). Intrapersonal and social-
comparison determinants of happiness - a Range-Frequency analysis. Journal
of Personality and Social Psychology, 56, 317-325.

Stewart, N., Chater, N., & Brown, G. D. A. (2006). Decision by sampling. Cognitive
Psychology, 53, 1-26.

Vandestadt, H., Kapteyn, A., & Vandegeer, S. (1985). The relativity of utility -
evidence from Panel data. Review of Economics and Statistics, 67, 179-187.

Veenhoven, R. (1993). Happiness in nations: Subjective appreciation of life in 56
nations 1949-1992. Rotterdam: Erasmus University Press.

12



Author notes
Christopher J. Boyce and Gordon D. A. Brown, Department of Psychology,
University of Warwick, Coventry, England. We thank Andrew Oswald and Alex
Wood for helpful discussions. The Economic and Social Research Council UK
(ESRC) provided research support. The usual disclaimer applies. The British
Household Panel Survey data were made available through the UK Data Archive. The
data were originally collected by the ESRC Research Centre on Micro-social Change
at the University of Essex, now incorporated within the Institute for Social and
Economic Research. Neither the original collectors of the data nor the Archive bears
any responsibility for the analyses or interpretations presented here. Correspondence
concerning this article should be addressed to Christopher J. Boyce, Department of
Psychology, University of Warwick, Coventry, CV4 7AL, U.K. Email:

c.j.boyce@warwick.ac.uk.

13



Endnotes

! A life satisfaction question was not asked in the 2001 wave and therefore data from
2001 could not be included in the analysis.

? A fixed effect analysis, which focuses on explaining the within person variation, was
also conducted to assist the demonstration that income rank provides a greater
explanation of life satisfaction than absolute income. The fixed effect analysis allows
unobservable heterogeneous factors to also be controlled for. Again rank dominates
the explanation of life satisfaction. When entered simultaneously the coefficient on
the rank variable is 0.06 and significant, whereas the coefficient on the absolute
income variable is 0.02 and insignificant.

3 We note however the possibility that “previous self” may enter into the comparison
set (e.g. Vandestadt et al., 1985), in which case any increase in income could lead to

increased utility.
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Table 1: Pooled OLS regression on life satisfaction comparing logarithm of absolute

income and income rank by sample

Dependent Variable: Life Satisfaction (standardized)

Independent Variables: 1 2 3
Income Rank' 0.288 0.302
(21.46)** (10.60)**
Log(Household Income?) 0.10 -0.006
(18.66)** (0.53)
Demographic Controls Yes Yes Yes
Regional Dummies Yes Yes Yes
Year Dummies Yes Yes Yes
R-Squared 0.0838 0.0826 0.0838
Observations 86679 86679 86679

Absolute value of t-statistics in parentheses

* significant at 5% level; ** significant at 1% level

1. Based on the individuals household income adjusted for household size and
deflated by regional livings cost

2. Adjusted for household size and deflated by regional livings costs
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Table 2: Pooled OLS regressions on life satisfaction comparing logarithm of mean

income and income rank using various reference groups

Dependent Variable: Life Satisfaction (standardized)

Independent Variables: 1 2 3
Gender and

Region Education Age

Income Rank' 0.294 0.289 0.244
(10.66)** (11.37)** (9.48)**

Log(Household Income?) -0.004 -0.007 0.013

(0.38) (0.64) (1.23)
Log(Mean Reference Group 0.011 -0.130 -0.263
Income?) 0.11) (0.53) (4.93)**
Demographic Controls Yes Yes Yes
Regional Dummies Yes Yes Yes
Year Dummies Yes Yes Yes
Observations 86679 86679 86679
R-Squared 0.0838 0.0839 0.0840

Absolute value of t-statistics in parentheses

* significant at 5% level; ** significant at 1% level

1. Based on the individuals household income adjusted for household size and
deflated by regional livings cost

2. Adjusted for household size and deflated by regional livings costs
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