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Income is known to be associated with happiness1, but 
debates persist about the exact nature of this relationship2,3. 
Does happiness rise indefinitely with income, or is there a 
point at which higher incomes no longer lead to greater well-
being? We examine this question using data from the Gallup 
World Poll, a representative sample of over 1.7 million indi-
viduals worldwide. Controlling for demographic factors, we 
use spline regression models to statistically identify points 
of ‘income satiation’. Globally, we find that satiation occurs 
at $95,000 for life evaluation and $60,000 to $75,000 for 
emotional well-being. However, there is substantial variation 
across world regions, with satiation occurring later in wealth-
ier regions. We also find that in certain parts of the world, 
incomes beyond satiation are associated with lower life evalu-
ations. These findings on income and happiness have practical 
and theoretical significance at the individual, institutional and 
national levels. They point to a degree of happiness adapta-
tion4,5 and that money influences happiness through the fulfil-
ment of both needs and increasing material desires6.

The relationship between money and happiness has been con-
templated—and contested—for hundreds of years. Large-scale 
reviews have consistently shown that income is positively associated 
with subjective well-being (SWB)1,7–9, but one issue in need of clar-
ity is whether there is an eventual ceiling to these positive effects. 
In other words, is there a level of income at which satiation occurs, 
when increases in income no longer produce meaningful benefits 
to happiness? Or, does happiness continue to rise indefinitely with 
income gains?

Many studies have examined the association between income 
and one or more of the three components of SWB (that is, life 
evaluation, positive affect and negative affect10). These studies have 
observed that the strength of the association diminishes with higher 
income. However, despite its importance, only a few studies have 
examined explicitly whether this diminishing eventually reaches full 
satiation, and those that do exist have noteworthy limitations. The 
most prominent study to date looked at satiation for all three SWB 
outcomes and found that life evaluation did not satiate, whereas 
affective well-being satiated at $75,0002. However, the study sample 
was limited to the United States and only used a categorical measure 
of income rather than a continuous one. Determining satiation from 
categorical data is possible but will not yield precise estimates of its 
true location. (Technically, the $75,000 estimate could have been 
anywhere between $60,000 and $120,000.) Two other studies found 
no evidence for satiation when using a continuous income vari-
able and data from many different countries3,11. However, only one 
SWB outcome (life evaluation) was analysed, and only a minority 
of the countries tracked the association beyond $64,000 (due to the 
authors excluding the upper 90% of income distributions, possibly  

due to sparse data). Importantly, all of these studies appeared to use 
raw household income. The problem is that this does not account 
for household size and therefore assumes that $75,000 for a lone 
individual operates the same as $75,000 for a family of four. This 
would have the effect of inflating satiation estimates.

Although previous research has shed important light on income 
satiation, there is a need for a more thorough investigation that 
includes all three SWB outcomes and a sufficient range of continu-
ous income data. Satiation is also not likely to be invariant across 
different cultures, time frames and life circumstances12. Thus, apart 
from the need to have a broader dataset, another pivotal question in 
need of exploration is: How might various factors like world region, 
gender and education influence satiation effects?

We addressed this diverse set of questions using data from the 
Gallup World Poll, which contains observations collected from over 
1.7 million people from 164 countries and approximates a world-
wide-representative sample of adults aged 15 and older. We found 
that satiation is a worldwide phenomenon but varies considerably 
based on SWB type, world region and education. These results 
carry important implications for stakeholders at multiple levels. 
Individuals often feel strong pressures to achieve high incomes13, 
and establishing points of satiation might advise their chosen aspi-
rations and values. For organizations, an understanding of satiation 
effects might inform employee pay structures14, and for govern-
ments, it can help motivate policies directed towards wealth redistri-
bution15. Establishing satiation points also enriches our theoretical 
understanding of the relationship between income and happiness, 
which is often contested as either providing the fulfilment of needs 
(the human needs model9, where income leads to SWB) or desires 
(the relative standards model6, where income does not lead to SWB 
or even leads to decrements in SWB). The presence of satiation 
would point to different income ranges in which these theoretical 
accounts function.

In our analyses, the income variable was yearly household equiv-
alized income—a measure that can be interpreted as US dollars 
and controls for the number of individuals within a household (see 
Supplementary Table 1 for descriptive statistics and Supplementary 
Methods for more details on this income variable). We fit spline 
regression models16 to the data and then located the point at which 
the slope of log income reached zero when regressed on SWB after 
controlling for relevant factors. We then conducted confirmatory 
hypothesis tests using Bayes factors17 to compare the SWB level at 
satiation against the SWB of all higher incomes. The Bayes factor is 
the Bayesian alternative to the P value, and it allowed us to quantify 
support for the null hypothesis of no income difference (as opposed 
to the P value, which can only fail to reject the null). The Bayes fac-
tor can be interpreted as how many times more likely a particular 
hypothesis is compared with its alternative17,18. For all Bayes factors 
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reported here, values greater than 3 indicate support for the null 
(no difference), whereas values less than 1/3 indicate support for the 
alternative (a difference).

In the aggregated global data, we found that the satiation point 
for life evaluation occurred at approximately $95,000 (see Table 1 
for all satiation estimates), at roughly 7.58 on the 11-point scale 
(Fig. 1a). For positive emotions, satiation occurred at a lower level of 
income ($60,000), as did negative emotions ($75,000). For all three 
measures of SWB, there were no appreciable increases in SWB after 
these incomes. In fact, for life evaluation, we found that after satia-
tion had been reached, further increases in income were associated 
with slight decrements to SWB. We refer to these as ‘turning points’ 
(see Supplementary Table 2 for all test statistics).

While identifying income satiation on the global scale is impor-
tant, these effects may be heavily qualified by region. Using the same 
methodology, we located satiation within world regions as classified 
by the Gallup World Poll and Central Intelligence Agency World 
Factbook19 on factors such as location, history, economic develop-
ment, language root and religion. Our data allowed us to explore 
satiation points with respect to nine regions: Western Europe/
Scandinavia, Eastern Europe/the Balkans, Australia/New Zealand,  
Southeast Asia, East Asia, Latin America/the Caribbean, Northern 
America, the Middle East/North Africa and Sub-Saharan Africa. 
We found substantial variability in satiation across the three 
types of well-being (Fig. 1a). For life evaluation, the highest satia-
tion points seemed to form two general clusters. The first was 
made up of regions with high satiation points. These included the 
Western nations as well as two other regions: Western Europe/
Scandinavia ($100,000), Northern America ($105,000), Australia/
New Zealand ($125,000), East Asia ($110,000) and the Middle East/
North Africa ($115,000). The second cluster had significantly lower 
satiation points: Eastern Europe/the Balkans ($45,000), Southeast 
Asia ($70,000), Latin America/the Caribbean ($35,000) and Sub-
Saharan Africa ($40,000). The overall mean satiation point for 
life evaluation was $85,000 (range: $40,000–$125,000). Consistent 
with past research indicating that income matters more for well-
being in wealthier nations20, this pattern of results suggested that 
satiation level was related to the overall wealth of the region. Indeed,  
the correlation between the median income of regions and their 

satiation point was positive and strong (r =​ 0.73, 95% confidence 
interval =​ 0.12–0.94, P =​ 0.03).

In addition to cognitive life evaluations, we conducted similar 
analyses of satiation with affective measures of SWB (Fig.  1b,c). 
Just like the aggregated global findings, affective well-being tended 
to satiate earlier than life evaluation for positive (mean: $55,000, 
range: $30,000–$110,000) and negative affect (mean: $60,000, 
range: $30,000–$125,000). Equally profound to the cultural varia-
tion in satiation was the variability in turning-point effects. For life 
evaluation, we found turning-point effects in five regions: Western 
Europe/Scandinavia, Eastern Europe/the Balkans, East Asia, Latin 
America/the Caribbean and Northern America. In contrast, we did 
not find any turning points for affective well-being.

Aside from world region, we examined the effect of gender 
on satiation. We hypothesized that satiation might occur later for 
men than women due to the fact that the income–happiness link is 
empirically stronger in men21 and because of the strong emphasis  
on achievement and social status within conventional mascu-
line gender norms22,23. However, we found no evidence for this, as 
women satiated at $100,000 and men at $90,000 for life evaluation, 
$55,000 and $65,000 for positive affect, and $60,000 and $60,000 for 

Table 1 | Satiation points across region, gender and education

Region LE 
satiation

PA 
satiation

NA 
satiation

Global $95,000 $60,000 $75,000

Western Europe/Scandinavia $100,000 $50,000 $50,000

Eastern Europe/the Balkans $45,000 $35,000 $35,000

Australia/New Zealand $125,000 $50,000 $50,000

Southeast Asia $70,000 N/A N/A

East Asia $110,000 $60,000 $50,000

Latin America/the Caribbean $35,000 $30,000 $30,000

Northern America $105,000 $65,000 $95,000

Middle East/North Africa $115,000 $110,000 $125,000

Sub-Saharan Africa $40,000 $35,000 $50,000

Women $100,000 $55,000 $60,000

Men $90,000 $65,000 $60,000

Low education $70,000 $50,000 $35,000

Moderate education $85,000 $60,000 $65,000

High education $115,000 $80,000 $70,000

N/A indicates occasions where no positive relationship was found between log income and SWB. 
LE, life evaluation; PA, positive affect; NA, negative affect.
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Fig. 1 | Plots of model predictions for life evaluation and affective  
well-being by income (log scale) in world regions. a, Mean life evaluation. 
b, Mean positive affect. c, Mean negative affect-free. Dots indicate where 
satiation occurred. Some over-fitting is evident in certain regions at 
incomes after satiation due to increasingly scarce observations. Model 
predictions were therefore truncated before over-fitting became too severe. 
AF, Sub-Saharan Africa; AUS, Australia/New Zealand; EA, East Asia;  
EE, Eastern Europe/the Balkans; GL, global; LA, Latin America/the 
Caribbean; ME, Middle East/North Africa; NA, Northern America;  
SE, Southeast Asia; WE, Western Europe/Scandinavia.
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negative affect (Fig.  2). Both men and women exhibited turning-
point effects only for life evaluation as well.

We then examined whether satiation was reached earlier or 
later depending on one’s education level, our prediction being that 
greater education would result in later satiation due to increased 
income aspirations24. We tested three education groups within the 
Gallup World Poll: low (0–8 years), moderate (9–15 years) and high 
(16+​ years). We found that satiation varied based on the education 
level of the individual. For life evaluation, the satiation point rose 
across each education level: $70,000 for low education, $85,000 
for moderate education and $115,000 for high education (Fig. 2a). 
These differences are probably a function of income aspirations24 or 
social comparisons with different groups25,26. This pattern was rep-
licated for emotional well-being: positive emotions, $50,000 (low); 
$60,000 (moderate); and $80,000 (high) and negative emotions, 
$35,000 (low); $65,000 (moderate); and $70,000 (high) (Fig. 2b,c). 
Life evaluation but not affective well-being again showed turning 
points for these groups.

Before discussing the implications of these findings, it is impor-
tant to understand their place within the context of the study 
limitations. First, although the size of our sample was ideal for a 
large-scale examination, we nonetheless found that data for the 
highest incomes grew increasingly sparse. Although included within 
the aggregated global analyses, two world regions (Central Asia  

and South Asia) were not analysed individually for this reason 
(there were only 15 and 20 data points above $100,000, respec-
tively). Moreover, in Western Europe/Scandinavia, there were just 
1,311 cases above $200,000. Sub-Saharan Africa was the poorest 
region in our sample, where there were only 99 observations above 
$100,000. These limitations prohibited us from drawing inferences 
about the form of the association between SWB and income at its 
highest ranges. We therefore had to test for turning points using 
mean comparisons that pooled all incomes after satiation instead of 
relying on predictions from regression models.

Another limitation in our sample was possible non-random unit 
and item non-response, such that higher incomes were less likely to 
be reported, and thus the higher ranges of the income distribution 
were likely to be represented less faithfully. High-income observa-
tions could also be expected to contain more measurement error 
stemming from factors such as social desirability (for example, exag-
gerations in income) and the greater difficulty in determining one’s 
true income as it grows in complexity (stock options and so on). 
To guard against these possibilities, we compared several Gallup 
national income distributions with income distributions reported 
by three official government statistics bureaus (the United States, 
Australia and Hong Kong). Comparing these distributions showed 
a large degree of overlap, and there was little evidence of systematic 
biases that would impugn the results. These analyses are provided in 
the Supplementary Methods.

There was also a concern of missing values. Our data from the 
Gallup World Poll contained 884,229 incomes that were reported 
exactly by respondents. There were 211,641 additional incomes 
derived from an income range that respondents had selected. 
Gallup also provided another 180,842 imputed income values, and 
we imputed the remaining missing values using a regression strat-
egy based on demographics in a way similar to previous satiation 
studies2. To make sure that our results were robust to these different 
data sources, we conducted four sets of analyses, the results from 
which are shown in Supplementary Table 4. Most of the results were 
replicated to a $5,000–$10,000 increment. However, there were sev-
eral cases, especially with regard to our own regression imputations, 
for which differences were significant. The results reported here 
contain all sources of data from Gallup and exclude those that we 
ourselves imputed. Further details on these imputation procedures 
can be found in the Supplementary Methods.

Finally, although the sampling design of the Gallup World Poll is 
designed to be representative, this ideal cannot be perfectly obtained 
in research practice. Although response rates for face-to-face 
interviews covered over three-quarters of all sampling occasions 
and were acceptable (~70%), telephone response rates were poor 
(~15%). In certain countries, safety or travel concerns prohibited 
certain within-country areas from being sampled (largely in Sub-
Saharan Africa and the Middle East/North Africa). These exclu-
sions can be found at http://www.gallup.com/file/services/177797/
World_Poll_Dataset_Details_122316.pdf.

The current study examined the issue of income satiation; that 
is, whether there is a level of income after which more money no 
longer brings more happiness. This topic has implications for indi-
viduals, organizations and governments, as well as informing our 
understanding of the overall association between income and hap-
piness. We found that satiation is a ubiquitous phenomenon for all 
three measures of well-being.

In reviewing our own results, one of the first things we were 
surprised by was the satiation points themselves. We had expected 
satiation to exist but to be significantly higher, especially in the 
cases of positive and negative affect, which sometimes dipped to 
around $40,000 in certain regions. Why was satiation lower than 
we expected? There are several possible answers. First, it is cru-
cial to recognize that it was necessary to control for the number of  
individuals within households. Our income metric was therefore 
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Fig. 2 | Plots of model predictions for life evaluation and affective  
well-being by income (log scale) in gender and educational groups.  
a, Mean life evaluation. b, Mean positive affect. c, Mean negative  
affect-free. Dots indicate where satiation occurred. High, high education 
(16+​ years); Moderate, moderate education (9–15 years); Low, low 
education (0–8 years).
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equivalized household income rather than raw household income. 
Thus, the estimates here pertain to single-person households only. 
To obtain estimates for households with more people, one can sim-
ply multiply the satiation estimate by the square root of the house-
hold size. For instance, a household with four members would have 
a satiation point two times higher than the estimates reported here.

Second, one should note that our estimates are aggregated over 
all locations within countries. Even within individual countries, 
there can be substantial differences in the cost of living across areas 
(for example, urban versus rural), and exact satiation figures would 
thus vary depending the specific location in which one is residing. 
Finally, it is important to remember that income satiation relates to 
differences between sub-populations and not changes within indi-
viduals. If an individual earning an income at satiation received a 
doubling of their salary, satiation does not mean that they would not 
feel higher SWB. Rather, satiation means that, at baseline, groups 
at the higher income are no happier than groups at the lower ini-
tial income. Thus, the fact that satiation estimates were lower may 
speak to the reality of the ‘hedonic treadmill’—the well-studied phe-
nomenon that happiness levels tend to return to a relatively constant 
baseline amidst various life events and circumstances5.

How do our findings relate to previous studies on satiation? 
The most prominent satiation study to date2 estimated satiation for 
affective well-being in the United States at $75,000 but did not find 
it for life evaluation. (Other studies have yielded similar results for 
life evaluation3,11.) Our findings in the Northern America sample 
comprising Canada and the United States are slightly lower than 
their results for affective measures ($65,000 for positive affect 
and $95,000 for negative affect) and can be explained by our use 
of equivalized household income. We also found a clear satiation 
effect at $105,000 for life evaluation. This difference can again be 
explained by our use of equivalized income and other differences 
in data and method. The previous study used an income variable 
that was categorical and found that the highest income category  
(>​$120,000) was still significantly higher in life evaluation than the 
second-highest group ($90,000–$120,000), implying the absence of 
satiation. However, we do not know how incomes were distributed 
within groups. If most of the observations in the second-highest 
category were near $90,000 (which is plausible), this could lower its 
mean SWB level to produce a significant difference with the highest 
income category. Thus, our finding of satiation at $105,000 is fully 
compatible with their results. With regard to the other studies that 
found no evidence for satiation in life evaluation3,11, their different 
conclusions can be explained by sparse high-income data within 
countries, whereas pooling countries into world regions helped to 
alleviate the issue here.

Theoretically, the presence of satiation on all three components 
of SWB points to the role of both needs- and desire-based accounts 
of the relationship between income and SWB. From a needs-based 
perspective, income serves to bring about a fulfilment of basic phys-
ical needs that is necessary for high SWB. However, satiation also 
points to a level of income at which these needs are largely met and 
transitions towards more desire-based accounts where income com-
parisons and relative income play a more significant role.

The finding that the wealth of regions correlates very strongly 
with their satiation point is also theoretically credible. A number of 
studies have shown that social comparison effects (that is, relative 
income25,27) are equally as strong as the effects of absolute income26,28. 
Higher incomes within regions extend the satiation point because 
the standards of social comparison are higher. However, it may 
also be the case that income simply offers greater opportunities for 
happiness in wealthier regions. In other words, at very high levels, 
income may still be able to yield greater standards of living, which 
may not be the case in poorer regions. There was some evidence 
of this in our data, as the wealthier regions seemed to have higher 
levels of happiness when satiation was finally reached. Along these 

lines, research has shown that national income contributes to SWB 
above and beyond individual-level income20.

Examining satiation differences between regions also raises a 
critical question: Is income satiation desirable? And is it better for it 
to occur earlier or later? The answer is complicated by the fact that 
observed differences can reflect different underlying mechanisms. 
If group A satiates at $90,000 and group B satiates at $130,000, this 
could be seen as a boon for group A because less income is required 
to maximize SWB. Alternatively, it could be viewed as advantageous 
for group B because monetary increases still provide an opportunity 
to attain higher levels of SWB. The desirability of a difference in sati-
ation points thus depends on the SWB level when satiation occurs, 
with the group with the higher SWB level securing the benefit. Our 
own data show that life evaluation in Latin America/the Caribbean 
satiated at one of the lowest points in our sample ($35,000, at a life 
evaluation score of 7.57). Both Southeast Asia ($70,000) and East 
Asia ($110,000) satiated at higher incomes but lower levels of evalu-
ation (6.84 and 7.04, respectively). In contrast, Northern America 
($105,000) and Western Europe/Scandinavia ($100,000) satiated at 
much higher incomes, but also with significantly higher levels of 
evaluation (7.98 and 7.75, respectively).

Another important phenomenon within our data was the pres-
ence of turning points at which income levels after satiation saw 
consistent decrements in happiness. It has been speculated for some 
time that very high incomes may lead to reductions in SWB9 and a 
recent study conducted at the country level found a slight but sig-
nificant decline in life evaluation in the richest countries29.

The present study provides preliminary evidence in support 
of this effect at the individual level. This was limited to only one 
SWB outcome—life evaluation—and only five of the nine world 
regions under study: Western Europe/Scandinavia, Eastern Europe/
the Balkans, East Asia, Latin America/the Caribbean and Northern 
America. Why are turning-point effects limited to these specific cir-
cumstances? To answer this question, it is important to note that our 
study provides preliminary, rather than conclusive, evidence on this 
issue. As stated earlier, there were limitations to our high-income 
data (greater susceptibility to measurement error and fewer obser-
vations) and these might influence tests for turning points. There is 
therefore reason to believe that turning-point effects may be more 
prevalent than we found here. Indeed, the trends in both Figs. 1 and 
2 suggest that turning-point effects may be present in additional 
subgroups. Further research with an emphasis on high-income data 
is needed to understand the prevalence of these effects and why they 
are present in certain conditions versus others.

Theoretically, it is presumably not the higher incomes them-
selves that drive reductions in SWB, but the costs associated with 
them. High incomes are usually accompanied by high demands 
(time, workload, responsibility and so on) that might also limit 
opportunities for positive experiences (for example, leisure activi-
ties30). Additional factors may play a role as well, such as an increase 
in materialistic values, additional material aspirations that may go 
unfulfilled, increased social comparisons31,32 or other life changes 
in reaction to greater income (for example, more children or living 
in more expensive neighbourhoods9). Importantly, the ill effects of 
the highest incomes may not just be present when one’s maximum 
income is finally reached, but could also occur in the process of  
its attainment.

Methods
Sample. Data came from 164 countries in the Gallup World Poll. These 
countries are listed in Supplementary Table 3. The sample consisted of 1,709,734 
observations collected during the years 2005–2016. The mean age of the sample 
was 40.87 (s.d. =​ 17.40) and 47% of the sample was male. Across the 12 years 
of data collection, each independent sampling occasion yielded roughly 1,000 
respondents although, in some large countries, sample sizes of 2,000 or more 
were collected. The years of the sampling occasions and their sample sizes are 
also reported in Supplementary Table 3. The sampling frame included the entire 
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civilian, non-institutionalized population of 15 years of age or older. Sampling 
included the entire country and was nationally representative with the exception 
of areas where the safety of interviewing staff was threatened, scarcely populated 
islands in some countries and areas that interviewers could reach only by foot, 
animal or small boat. Primarily, face-to-face interviews were conducted and lasted 
one hour. In other countries, telephone surveys were used in countries where 
telephone coverage represented at least 80% of the population. The local field staff 
participated in in-depth training before conducting interviews. During the survey 
process, staff were instructed to follow and not deviate from the interview script. 
More sampling information is provided in the Supplementary Methods.

Measures. Income. Monthly household income was reported in local currency.  
This was converted into a measure of yearly income in international dollars using 
the World Bank’s private purchasing power parity ratios (see http://data.worldbank.
org/indicator/PA.NUS.PPP). These ratios represent the number of units of local 
currency that are equal to the buying power of one US dollar in the United States 
(the reference country). Thus, the international dollars figures reported here are 
interpretable simply as US dollars. However, raw household income would lead to 
spurious results given differing numbers of people within households (less than 
10% of households in our sample had just one adult). We therefore converted our 
metric to equivalized household income—a measure that controls for the number 
and composition of individuals within the household. We used the square root 
equivalency scale, which has been used in the most recent publications by the 
Organisation for Economic Co-operation and Development33,34. All analyses were 
done using the natural logarithm of income, which is standard practice because 
the relationship between SWB and income is known to be log-linear2. We then 
reconverted back to dollar units when examining satiation points, rounding to the 
nearest $5,000 increment for simplicity. More information regarding our income 
measure can be found in the Supplementary Methods.

World regions. Countries in the Gallup World Poll are classified into world regions 
that share common features in terms of history, economic development, language 
root, religion and so forth. Our data allowed us to explore satiation points related 
to nine of these regions: Western Europe/Scandinavia, Eastern Europe/the 
Balkans, Australia and New Zealand, Southeast Asia (for example, Thailand and 
Indonesia), East Asia (for example, China, Japan and South Korea), Latin America/
the Caribbean, Northern America (United States and Canada), the Middle East/
North Africa and Sub-Saharan Africa. The remaining two regions had sparse 
data at higher income levels that did not allow for stable within-region estimates 
of satiation (that is, South Asia and Central Asia). However, these regions were 
included in the aggregated global analyses.

Education. Many countries have unique education classifications, which requires 
standardization. To make education levels comparable, every response was 
standardized by being placed into one of three exhaustive and mutually exclusive 
categories: elementary education or less (up to 8 years of basic education), 
secondary and some tertiary education (9–15 years of education) or four years  
of education beyond high school and/or received a four-year college degree  
(16+​ years of education). We refer to these three categories as ‘low’, ‘moderate’ and 
‘high’ education, respectively.

Life evaluation. Life evaluation was measured using Cantril’s Self-Anchoring 
Striving Scale35. This measure instructs participants to imagine a ladder with steps 
labelled 0–10, where 0 represents the ‘worst possible life’ and 10 is the ‘best possible 
life’. Participants indicate at which step of the latter they personally stand at the 
present time. The scale has shown test–re-test reliabilities of r =​ 0.70 over a  
two-year period36,37 and has been cited as perhaps the best tool for measuring  
life evaluation2,38.

Affective well-being. Affective well-being was measured with a variety of 
dichotomous indicators asking subjects whether they had experienced an 
emotional state for much of the day yesterday. For positive affect, the emotional 
states were happiness, enjoyment and smiling/laughter, which, aggregated together, 
had a reliability of α​ =​ 0.72. For negative affect, the emotional states were stress, 
worry and sadness, with a reliability of α​ =​ 0.65.

Analysis. Satiation is evidenced if the relationship between log income and 
SWB converges to zero at some income level. The association we were trying to 
model was thus complex, as we expected an initial linear trend that potentially 
(but not necessarily) flattened out or even became negative due to turning-point 
effects. Conventional polynomial regression (for example, a quadratic model) 
is notoriously inflexible when modelling these complex forms39, and we opted 
instead for regression splines. Regression splines are a type of regression model 
that fits different functions to different sections of the data and allows for changes 
in the form of the association. These different sections are divided by breakpoints 
known as knots. For instance, a linear regression spline with one knot would fit 
a model with two slopes: one before the knot and one after the knot. There are 
several methodological choices that go into constructing a regression spline. First, 
the analyst must choose the order of the polynomial functions that are fit to the 

different portions of the data (for example, linear, quadratic or cubic). Although 
simplest, linear splines result in very jagged and abrupt shifts in the fitted model, 
which does not usually represent the true underlying relationship. Quadratic 
splines also result in non-smooth models, whereas cubic splines, which we chose 
here, result in smooth models and are thus considered the standard choice for 
spline order16. A second choice in regression splines is the number and location 
of the knots. Between three and five knots is sufficient to model most data, and 
these can be placed at equal intervals along the range of the predictor16,40. However, 
we wanted to guard against underfitting, and the size of our dataset allowed us 
to use more knots when needed. Our final models contained four to six knots 
depending on the complexity of the function. The Supplementary Methods contain 
a discussion and example of our model fitting and selection process.

In all models, we controlled for age, gender, marital status, country and 
survey year. Cases were weighted to account for over-sampling in certain nations. 
After fitting these models, we located satiation by determining where the slope 
converged to zero. We then conducted formal hypothesis tests to show that the 
SWB level at satiation was no different than the SWB level with regard to all higher 
incomes. We tested this using the Bayes factor41,42, which offered many advantages 
for our study; for example, the ability to provide evidence for the null hypothesis 
of no difference and the avoidance of type I error rate inflation. The Bayes factor 
is easily interpretable as how many times more likely a particular hypothesis is 
compared with its alternative17,18. We used the Jeffreys–Zellner–Soiw prior43 and the 
default scale on effect size of 0.707. Although we side with arguments cautioning 
the use of discrete cut-offs, rules of thumb for the Bayes factor are as follows: values 
1–3 constitute slight evidence, 3–10 constitute moderate evidence, 10–30 constitute 
strong evidence and 30–100 constitute very strong evidence17. To apply these 
grades of evidence against the null, one simply takes the reciprocal of these values 
(that is, 1–0.33 is slight, 0.33–0.10 is moderate, 0.10–0.03 is strong and 0.03–0.001 
is very strong). In most comparisons, the SWB at satiation was no different when 
compared with higher incomes (Bayes factor >​ 3). In others, the SWB level at 
satiation was greater due to turning-point effects (Bayes factor <​ 1/3). In no case 
was the SWB at satiation significantly lower than after satiation (that is, satiation 
was always reached). Bayes factors were also supplemented by one-sample t-tests 
that report two-tailed P values, as shown in Supplementary Table 2.

Ethical considerations. This study complies with all relevant ethical regulations. 
Data were collected by Gallup and no institutional review board was needed  
for approval.

Code availability. All analyses were conducted in R, and the code is available from 
the corresponding author.

Data availability. The data that support the findings of this study are available 
from Gallup, but restrictions apply to their availability. The data were used  
under license for the current study, and are not publicly available. The data are, 
however, available from the authors upon reasonable request and with permission 
from Gallup.
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