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Well-being productivity around the world:
how well countries transform resources into

subjective well-being

Nikos Rigas1, Kelsey J. O’Connor 1, and Francesco Sarracino1

1 Institut national de la statistique et des études économiques du Grand-Duché du Luxembourg

Abstract

In a resource-constrained world, improving well-being productivity
- that is a country’s ability to convert resources into well-being - could
be key to sustainably improving well-being. Well-being productivity
captures both efficiency and technology in how well-being is achieved,
and can be compared over time. We follow the World Happiness Re-
port framework to select the resources needed to produce subjective
well-being. We then apply Data Envelopment Analysis (DEA) to data
primarily from the Gallup World Poll for the period 2006-2023 cover-
ing 121 countries. In general, well-being productivity declined some-
what over time, leading up to the COVID-19 Pandemic, after which
it stabilized. The average masks substantial heterogeneity however.
Productivity improved in Latin America by more than 5 percent over
the period, while it declined by more than 10 percent in Central and
South Asia. Our findings indicate that high levels of subjective well-
being do not necessarily require increasing resource consumption.

Keywords: Subjective well-being, Data Envelopment Analysis, Sustainabil-
ity, World Happiness Report.
JEL Classifications: D61, I31, Q56



1 Introduction

In recent years we witnessed the limits of a growth-centric worldview. Cli-
mate change is underway (Nordhaus, 2018); biodiversity is declining; access
to fresh water is reducing; air pollution and temperatures are hitting record
highs; economic inequality has greatly risen within countries. These concern-
ing trends, often referred to as a polycrisis, contribute to worsening living
conditions, political tensions, and migration fears (Michelini et al., 2023;
Hoffmann et al., 2021), along with greater rates of anxiety, depression, and
burnout (Costanza, 2023). Altogether, quality-of-life has not increased in
correspondence with economic growth (Easterlin & O’Connor, 2022), and it
has even deteriorated in some dimensions (Sarracino and Slater, 2025; Haberl
et al., 2020). A more comprehensive worldview recognizing quality-of-life in
all its dimensions is necessary to understand societal progress.

A growing number of scholarly and governmental initiatives have gone
Beyond GDP as a measure of development to assess the income and non-
income dimensions of quality-of-life. One of the most popular is subjective
well-being as used in the United Nations’ World Happiness Reports (WHR)
to rank countries around the world. Subjective well-being is a valid and
reliable measure of how people feel about their lives as a whole (sometimes
referred to as happiness or life satisfaction). However, this approach is still
pray to the logic that “more is better”, and high levels of well-being are not
necessarily sustainable. To address this issue, we build on the WHRs and
related literature to introduce well-being productivity, which indicates how
well a country converts the available resources into subjective well-being.

Well-being productivity is an important tool to improve well-being. Much
of well-being guidance focuses on increasing well-being by increasing re-
sources, but in an ever-constrained world, increasing resources may not be
the most effective nor a sustainable solution. For example, improving well-
being productivity from 50 to 75 percent (a 50 percent increase) is equivalent
to expanding well-being-resources by 50 percent.

Well-being productivity also provides important information for compar-
ing countries. The set of highest ranked countries according to subjective
well-being tends to change little (e.g., comprised of the Nordic countries) and
does not account for unequal resources. Well-being productivity changes the
focus to how well countries manage their resources. Low-scoring well-being
countries might still be productive and offer insight for other countries to im-
prove. Productivity also relates to sufficiency. Instead of constantly trying to
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expand resources based on the idea that more is always better, countries shift
their attention to getting more out of their resources. Monitoring produc-
tivity changes over time also recognizes that countries have different starting
points and conceptions of well-being.

Well-being productivity relates to at least two theoretical traditions: eu-
daimonia and Amartya Sen’s Capability approach. Eudaimonia means doing
and living well (Graham and Nikolova, 2015) and is often described as flour-
ishing or thriving. Eudaimonic theory presupposes that people can learn
to pursue their best selves, and in so doing, live “the good life”. It is this
emphasis on learning the way to a virtuous life, that is consistent with well-
being productivity, as it emphasizes the ability to learn to appreciate what
matters in life and therefore achieving the highest possible well-being given
the resources available, i.e. become more well-being productive.

Sen’s capability approach distinguishes one’s resources and capabilities
(or opportunity set) from their realized outcomes, which Sen refers to as
functionings (Sen, 2008). Functionings are realized through the conversion
of resources. The ability to convert resources differs between people, the idea
of which aligns with well-being productivity. Some people are better able to
realize functionings given the same set of resources, just as some countries
are more well-being productive.

Well-being productivity is operationalized using Data Envelopment Anal-
ysis (DEA), a non-parametric approach used to determine (1) the frontier of
most efficient countries in attaining well-being given their resources, and (2)
measuring countries’ distances to the frontier - less distance means more ef-
ficient. As they are measured in relation to other countries, efficiency scores
are inherently relative and cross-sectional in nature. Well-being productivity
builds on efficiency scores and the Malmquist Productivity technique to track
changes within a country over time in relative efficiency and technology to
achieve well-being. The well-being framework (or the production function of
subjective well-being) is based on the WHR framework for explaining sub-
jective well-being around the world. Specifically, subjective well-being is the
output attained using six resources: Gross Domestic Product (GDP) per
capita, healthy life expectancy, social support, freedom of choice, absence of
corruption, and generosity.

We are not the first to perform a well-being efficiency assessment, al-
though previous studies did not use the same wording. Perhaps the first
is Binder and Broekel (2012), who use micro level data from the British
Household Panel Survey and find that between 20 and 27% of the British
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population are efficient in conversing resources into happiness. They also
provide evidence that unemployment is crucial in decreasing an individual’s
efficiency in achieving the maximum level of happiness. The authors con-
duct their research at individual level and use income, health, education and
social factors as resources. More recently, various studies closely related to
our work assessed the cross-country differences in well-being efficiency. First,
Debnath and Shankar (2014) studied how four indicators of good governance
translate into happiness using DEA in a cross-sectional dataset comprised of
130 countries. Second, Cordero et al. (2021) use a novel method (stochastic
semi non-parametric envelopment of data) on a sample of 82 counties over
time, and find greater SWB efficiency is associated with higher social expen-
ditures, civil liberties, and quality of government, and lower unemployment
and inequalities. Third, Nikolova and Popova (2021) used a partial frontier
approach and panel data for 91 countries. Similarly to Cordero et al. (2021),
they find greater SWB efficiency was associated with greater social support,
freedom, and the rule of law and negatively associated with unemployment
and involuntary part-time employment.

In a recent study, Dziechciarz (2024) evaluate the efficiency of subjective
well-being for European Union citizens using output oriented DEA and data
for the 2013–2022 period obtained from EU-SILC and OurWorldInData.org.
Their dataset consists of individual or household variables that cover the
domains income, jobs, environment, education, health and safety. Findings
indicate that improvements in social policy are needed in order to raise and
maintain levels of well-being. In another study, Mamatzakis and Tsionas
(2021) employ a Bayesian inference procedure for British households, finding
British households could increase happiness efficiency by 30% and that the
key is having certain personality traits, such as being agreeable and extro-
verted.

A challenge of well-being efficiency studies is the choice of SWB re-
sources and the contextual variables that might affect the production process.
Cordero et al. (2021) and Nikolova and Popova (2021) use the same resources
and similar but distinct contextual variables, e.g. gender and income in-
equality and labour market characteristics beyond unemployment. However,
it is not clear why the contextual variables are not also resources. Unem-
ployment, for instance, has one of the most robust relationships with SWB
(Clark, 2018) as it directly affects income (one of the SWB resources) and
personality (Clark, 2001). The aggregate variables, pertaining to inequality
and governance, also directly affect SWB, for instance, through perceived
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fairness (Oishi et al., 2011) and procedural utility (Frey and Stutzer, 2010).
Indeed, Debnath and Shankar (2014) used quality of governance as a re-
source, not as a contextual variable. To overcome this limitation, Sarracino
and O’Connor (2022) introduced a measure of subjective well-being efficiency
(not productivity) based on the abovementioned WHR subjective well-being
equation (Helliwell et al., 2012). The WHRs provide an authoritative refer-
ence to measure well-being and select the resources. The variables cover two
(GDP and health) of the three used by Cordero et al. (2021) and Nikolova
and Popova (2021), while education is left out. Two of the other WHR
variables cover social characteristics that are often related to social capi-
tal (having someone to count on, and generosity), which is in turn strongly
related to SWB (see Helliwell et al. (2009) for an explanation). The last
two of the WHR variables pertain to important aspects of the societal and
institutional context (freedom to make life choices and absence from corrup-
tion). Although the choice of the six variables remains arbitrary, it relies on
a well-established framework that explains nearly 75% of the variability of
life satisfaction across countries. Moreover, previous work by Sarracino and
O’Connor (2022) demonstrated that well-being efficiency scores are robust
to alternative specifications of the framework. In the present work, we fur-
ther explore the sensitivity of well-being productivity to changes in the set
of considered resources.

Our main contribution with respect to previous works is to develop a mea-
sure of well-being productivity, distinct from well-being efficiency. Well-being
productivity is necessary to track changes within countries over time. Over
time, both countries’ relative efficiency and well-being technology can change;
for instance, countries’ efficiencies can move closer or further away from the
frontier, and the frontier can move due to technological change. Well-being
productivity changes are necessary to understand whether a country is get-
ting better or worse at converting their resources into subjective well-being.
This is important as development and progress are about changes over time.
We also use a larger dataset, performing our analysis on the widest and
longest panel of countries currently available: we consider 121 countries over
almost two decades (18 years) from 2006 until 2023, the year when the latest
data were available. The inclusion of more countries allows for better conclu-
sions about countries’ well-being efficiency, since it is an index that requires
comparison of the units under consideration. The panel dataset is necessary
to make comparisons over time and compute well-being productivity.

The remaining of the paper is organized as follows. Section 2 describes
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the data and variables employed in the analyses. Section 3 describes the
building block of well-being productivity, that is well-being efficiency, and
related results. Section 4 details how we computed well-being productivity
and present the results. Section 5 provides some robustness tests to check
the sensitivity of well-being efficiency scores to different sets of resources
and to the presence of outliers. Section 5 summarizes the main results and
concludes.

2 Data & Variables

Our goal is to estimate country-level well-being productivity using a set of
resources as inputs in a production function in which subjective well-being is
the outcome variable. Our variables are sourced from the World Happiness
Report (WHR) and the World Bank (World Development Indicators) and
include per capita Gross Domestic product, healthy life expectancy, social
support, freedom of choice, absence of corruption, and generosity.

WHR data are retrieved from the 2023 report (Helliwell et al., 2023), and
cover the 2006-2023 period. Cantril Ladder is the output variable, which
is a life evaluation index that results from the responses of individuals who
are asked to rate their own lives on a scale (ladder) from 0 to 10. The top
of the ladder represents the best possible life (score equal to 10), while the
bottom of the ladder represents the worst life (score equal to 0). Average
healthy life expectancy is expressed in years. Social support is the national
average of responses to the question “If you were in trouble, do you have
relatives or friends you can count on to help you?”; freedom to make life
choices is the national average of responses “Are you satisfied or dissatisfied
with your freedom to choose what you do in your life?”; generosity is the
residual of regressing national average responses to the question “Have you
donated money to charity in the past month” on Gross Domestic Product
per capita (GDP pc). GDP pc represents the average level of economic
activity per person. Finally, corruption data is from V-dem (Coppedge et
al., 2024), which is an institute that collects and publishes data on concepts
of democracy. We use absence of corruption, which is the negative of the
average of the national shares of people answering positive to the question:
“Is corruption widespread through the government or not?”. Table 1 provides
the summary statistics for all the variables included in the study.

The variables are aggregated at country level and the final dataset con-



Covariates Obs Mean Min Max
Cantril Ladder 2178 5.545 3.14 7.664

(Afghanistan) (Denmark)
Social Support 2178 0.815 0.228 0.987

(Afghanistan) (Denmark)
Healthy Life Expectancy 2178 64.01 49.15 74.6

(Zimbabwe) (Japan)
Freedom of choice 2178 0.752 0.190 0.958

(Madagascar) (Norway)
GDP pc 2178 8.757 6.135 11.580

(Chad) (Denmark)
Corruption 2178 0.476 0.002 0.955

(Chad) (Denmark)
Generosity 2178 0.331 0.072 0.765

(Greece) (Indonesia)

Table 1: Summary statistics for the 6 resources and the output. The country
names of the minimum and maximum values of the output and input resources
are given in parenthesis underneath the value. 121 countries, 2006-2023.

sists of 121 countries covering the 2006-2023 period. The availability of a
panel dataset is important to study within-country changes in well-being
productivity.

3 Well-being efficiency

We compute well-being efficiency using DEA, a linear programming method
that relies on non-parametric techniques. DEA has been widely applied on
firm and industry level analysis. This technique evaluates the efficiency of
multiple decision making units (DMU), in our case countries, by comparing
the resources used and the outputs produced for the same time period. Intu-
itively, the method empirically identifies the set of countries that achieve the
highest output (SWB) given the available resources. This set of countries
constitutes the efficient frontier and is used as a benchmark to evaluate the
efficiency of all the remaining countries. For the computation of the distance
function, we rely on the Farel measures obtained by using DEA (Färe et
al., 2014). This method calculates a score of well-being efficiency for each
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country, measured as the distance that separates the country from the effi-
cient frontier. Countries that lie on the frontier are considered efficient and
are given an efficiency score equal to 1, while countries that are below the
frontier are considered inefficient and get a score less than 1 but greater than
0.

Unlike parametric methods, DEA can accommodate multiple inputs and
outputs and does not require a pre-specified form for the production process,
thus offering flexibility. This is an advantage over alternative methods, such
as Stochastic Frontier Analysis, which explains its wide application in a va-
riety of contexts, such as the banking sector (Halkos and Tzeremes, 2013),
firms, industries, and education systems (Kounetas et al., 2023). In addition,
DEA does not require any distributional assumption for the variables used;
it is free from endogeneity issues; it can easily accommodate multi-input and
multi-output processes.

For the purposes of the present analysis we adopt an output-oriented
DEA model with variable returns to scale (VRS) (Charnes et al., 1978).
An output oriented distance function defines a production technology that
allows for the maximal proportional expansion of outputs, while keeping the
inputs constant (Coelli, 2005). This is particularly suitable in our case since
we want to compute how efficiently countries can transform their resources
into SWB. In other words, we are interested in the maximum amount of
SWB (the output) that can be achieved given a fixed amount of available
resources (inputs). This distance function differs from the more traditional
input oriented distance function which, on the contrary, seeks to minimize
the amount of resources while holding the outputs constant. Choosing an
output oriented distance function aligns with our emphasis on sufficiency in
the use of available resources. Using a VRS model, allows us to account for
the fact that changes in the resources may cause non-proportional changes
in outputs 1.

1Besides being driven by theory, it is also possible to test whether the appropriateness
of VRS with respect to constant returns to scale (CRS). The test was first proposed by
Banker et al. (1984), and uses CRS as the null hypothesis against the alternative (non-
constant return to scale). It then uses a bootstrap procedure, where the user is allowed to
choose the number of iterations. We run the RTS test on the pooled set of country-years
and then for each year separately. For the pooled set, the number of bootstrap iterations
that we use is 200 and 2000. We reject the null hypothesis that the RTS are constant at
a 0.05 significant level. When we test for the RTS on each year separately, the number of
bootstrap iterations is 200, 400 and 800 (since the number of observations per year is 121,
we do not set a large number of bootstrap iterations). Also in this case we always reject
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Following Charnes et al. (1978), we define efficiency as “the maximum of
a ratio of weighted outputs to weighted inputs subject that the similar ratios
for every decision making unit will be less or equal to unity”. Mathematically,
well-being efficiency is given by:

WEk =

∑s
r=1 uryrk∑m
i=1 vixik

(1)

where:
WEk is the well-being efficiency of country k, using m resources to produce
s outputs;
yrk is the quantity of output r, produced by country k ;
xik is the quantity of input i, produced by country k ;
ur is the weight of output r ;
vi is the weight of input i ;
s is the number of inputs, which is 1 in our case, for subjective well-being;
m is the number of resources that countries use to generate subjective well-
being.

ur, vi > 0 ∀ r = 1, 2, . . . , s and i = 1, 2, . . . ,m (2)∑s
r=1 uryrk∑m
i=1 vixik

≤ 1 (3)

DEA as a linear programming method also sets some constraints for the
measured efficiency of each unit. More precisely, the weights of the resources
and the output are strictly positive and the efficiency score cannot be greater
than unity. This ensures that the efficient frontier is concave and envelops
all the other units.

3.1 Findings

The results indicate that countries with high well-being are not necessarily
the most efficient ones (see Figure 1 which plots the Cantril Ladder scores (on
the y axis) against well-being efficiency (on the x axis)). More specifically,
the Nordic countries that traditionally top the rankings of the Cantril Ladder
are also high in well-being efficiency, but they are not necessarily the most
efficient ones. For instance, countries in the top right corner (Denmark,

the null hypothesis. This lends empirical support to our decision to adopt VRS.
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Norway, Sweden, Netherlands, Israel), reach high levels of SWB, but only a
few among them are fully efficient. This indicates that, given their current
levels of resources, they could achieve even higher levels of well-being. In
other words, their current levels of SWB are obtained at the expenses of an
over use of resources. In the bottom right corner, we find countries with low
average levels of SWB and high well-being efficiency (e.g. Pakistan, Nigeria,
Niger, Greece, Kyrgyzstan, Azerbaijan). This observations illustrates there
are countries that can efficiently convert their scarce resources into SWB,
even if the level of SWB is low. In these countries, an increase in resources
would significantly increase average SWB, assuming that their well-being
efficiency would stay the same. In the bottom left corner of the figure, we
find countries such as Sri Lanka, Tanzania and Bulgaria that lag behind in
both metrics.

The comparison of specific countries in Figure 1 reveals interesting fea-
tures of well-being efficiency. For instance, Costa Rica (CRI) and Lux-
embourg (LUX) have similar levels of well-being levels (about 7 points),
but Costa Rica has a higher well-being efficiency (98%) than Luxembourg
(93%). This suggests that well-being efficiency can compensate for a lack of
resources: Costa Rica manages to achieve similar levels of subjective well-
being despite having fewer resources than Luxembourg. Denmark (DNK)
and Greece GRC) (provide another interesting example: both countries have
similar average well-being efficiency scores (9.9), but Denmark features a
higher well-being (7.7 compared to 6.6). This difference is due to greater re-
sources in Denmark. In sum, the availability of resources and their efficient
use are both important to achieve high levels of SWB. However, well-being
efficiency can compensate, at least in part, for the scarcity of resources al-
lowing countries to reach levels of well-being that are comparable to those
of wealthier countries. Countries with limited resources would benefit from
increasing them, but more resources do not necessarily imply that they are
being used effectively. Even many countries with high SWB could achieve
higher levels of well-being given the resources they have.

Figure 2 contrasts the average levels of the Cantril Ladder (left axis) with
the average well-being efficiency score (right axis) by organizing countries in
seven world regions. With the exception of East Asia, all regions have fairly
similar levels of well-being efficiency, ranging between 92% and 95%. North
America, Australia and New Zealand have the highest average well-being
score (above 7) and also the highest well-being efficiency (0.95). However,
the fact that they are well-being inefficient means that they could achieve yet
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Figure 1: Scatterplot between average well-being efficiency and average well-being.
National averages, 2006-2023.



higher SWB given their resources. Europe has the second highest well-being
on average, but in terms of efficiency it is ranked 6th, with East Asia being the
only region scoring less. This indicates that the high level of SWB in Europe
are achieved through resources If Europeans increased their efficiency, they
could achieve higher levels of well-being with the same amount of resources.
Latin America and the Caribbean reach a very similar level of SWB but with
fewer resources, thanks to their high efficiency (93%). It is worth emphasizing
this finding because it is a case of moderate decoupling of well-being from
resources. This is good news for the perspectives of leading satisfactory lives
in socially and environmentally sustainable societies because it contradicts
the common belief that more resources are necessary for SWB. The other
regions, Central and South Asia, sub-Saharan Africa and middle East and
North Africa have low levels of well-being, but a relatively high average well-
being efficiency score (0.92 and 0.93), which is not much lower than the one
of the best scoring regions (0.95). These are cases where the expansion of
resources would significantly improve people’s lives.

Figure 2: Two-way bar plot of average well-being and average well-being efficiency
of each region. 2006-2023

Figure 3 shows the distribution of well-being efficiency across years. The



Figure 3: Distribution of well-being efficiency across years (2006-2023).

median score is above 90% suggesting that well-being efficiency has been high
throughout the period. Despite the high median score, the dispersion is high
with signs of decline after the year 2019; the lowest is between 0.6 and 0.7.
The year 2019 was the year with the least dispersion, followed by the year
2015. The years 2023, 2022, 2009, and 2006 have the largest dispersions.
Note, well-being efficiency is not suitable inter-temporal comparisons within
countries. This is because well-being efficiency is relative to the efficient
frontier that changes each year: the efficiency of a country may depend on
its own improvements or on the changes happening to other countries. This
is why we introduce well-being productivity.

4 Well-being Productivity

As described in section 3, DEA is a method used to estimate the efficiency of
a DMU relative to the rest of the DMUs in a given moment. Simply put, DEA
creates a best practice benchmark that represents the maximum achievable
SWB given fixed resources for a given year, and efficiency scores are deter-
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mined in relation to this benchmark. Given the relative and year-specific
nature of efficiency scores, they are not comparable over time. To create
comparable figures over time, Malmquist (1953) introduced the Malmquist
Productivity Index (MI), which has been further developed by Grifell-Tatjé
and Lovell (1995) and Lovell (2003). MI uses non-parametric DEA tech-
niques to compute measures of total factor productivity, what we refer to as
well-being productivity, which takes into account the efficiency change and
the technology shift that take place over time. We compare total factor pro-
ductivity over time to the establish progress (or decline) from year t to year
t+ 1. The Malmquist index is given by:

MI(xt−1, yt−1, xt, yt) =
Dt(xt, yt)

Dt−1(xt−1, yt−1)
∗
[(

Dt−1(xt−1, yt−1)

Dt(xt−1, yt−1)

)(
Dt−1(xt, yt)

Dt(xt, yt)

)] 1
2

(4)
Similarly to the DEA analysis, x and y represent the quantities of re-

sources and outputs, respectively. D represents the technology available in
each year. MI computes a productivity score by comparing two consecu-
tive years, while taking into account the technologies available in the two
years. MI thus consists of two components: the first component, outside the
brackets, represents how close (or further away) a DMU moves towards the
efficiency frontier at time t+1 compared to time t. This change depends only
on the country’s performance (Cherchye et al., 2007) and is called technical
efficiency change (TEC) or the “catch up” component because improvements
indicate catching up to the frontier. The component in brackets represents
technological change (TECCH) and is a geometric mean of two technological
changes: the first is due to the resources and outputs in year t+1 (xt+1, yt+1)
with respect to the technologies available in year t and t + 1; the second is
associated with the resources and outputs in year t (xt, yt) with respect to
the technologies available in t and t + 1. TECCH is also called frontier
shift because it captures the variations that might occur in terms of the best
possible frontier between t and t + 1. Such shifts can be attributed to tech-
nological improvements, innovations and successful policy implementations,
including new knowledge on what matters for well-being. This knowledge
changes the “technology” with which SWB is attained thus expanding the
frontier of efficient countries.

The MI score can reveal whether a progress, decline or no change has
taken place. More specifically, MI > 1 corresponds to productivity gains,
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while MI < 1 corresponds to productivity losses. A similar interpretation
can be done for the components of the MI. Hence, TEC > 1 (TEC < 1)
suggests an efficiency improvement (deterioration) relative to the benchmark
frontier between two time periods, whereas TEC = 1 indicates no change
in technical efficiency. When TECCH > 1 (TECCH < 1), it suggests
that there was technical progress (regress). Hence, well-being productivity
allows us to understand whether improvements (deterioration) are due to
better (worse) utilization of resources or advancements in the way individuals
experience technological progress of well-being. As in section 3, we compute
output oriented VRS productivity for the 121 countries, during the 2006-2023
period.

4.1 Findings

Well-being productivity has increased on average, but very little. Specifically,
we find an average MI of 1.004, which means average well-being productivity
increased by approximately 0.04% per year (see Table 2 for summary statis-
tics). The average obscures heterogeneity. As summarized in Table 3, well-
being productivity increased in more country-years (1019) than it decreased
(1038). Figures by country for well-being productivity and its components
are presented in Table 8 in the Appendix.

Variable Obs Mean Std. Dev. Min Max
Well-being productivity 2057 1.003758 0.090 0.478 1.937
Technology change 2057 1.00131 0.059 0.541 1.686
Efficiency change 2057 1.002512 0.070 0.655 1.476

Table 2: Summary statistics of well-being productivity and its components.

Variable Progress (> 1) Regress (< 1) Stability (= 1)
Well-being productivity 1019 1038 0
Technology change 1058 999 0
Efficiency change 1026 1014 17

Table 3: Number of times that countries exceed or not the unity threshold.

Figure 4 presents the evolution of MI over the years, indicating how well-
being productivity changed year on year. The median MI in 2007 was greater



than 1 – indicating productivity was greater in 2007 than in 2008 – which
signals progress. Over the years, well-being productivity fluctuated with im-
portant declines occurring in 2010 and 2020, corresponding with the global
financial crisis and the COVID-19 pandemic. These two events clearly af-
fected the way individuals experience happiness and well-being, leading to a
change in which resources are transformed into SWB. In correspondence with
these two shocks, more resources were needed to maintain SWB compared
to previous years. In 2011 the average MI was positive and productivity
recovered, but in 2012, productivity declined and continued to decline year-
on-year until 2015-17, when the MI reached unity again. Following the initial
COVID period, average productivity did not recover until 2023 when the MI
exceeded 1. While the average MI is frequently near 1, the changes can
cumulate into important differences in the level of well-being productivity.

Figure 4: Evolution of the Malmquist Productivity Index (MI) over the years.

Figure 5 presents the average level of well-being productivity over time
and its components (smoothed using a lowess). To calculate productivity
levels, we applied the MI to productivity from the year before (prodt =
prodt−1 ∗MIt). Productivity in the base year, 2007, was set to 100 in each
country. The same exercise was applied for each component. Initially, av-



erage well-being productivity (solid blue line) grew (except in 2009-10), and
then declined into approximately 2017, when it started to increase again, but
not quite reaching initial levels.

The overall productivity trend is largely driven by opposite trends among
the components. Well-being technology (in green with long dashes) declined
by more than 5% cumulatively, until approximately 2017, when it began in-
creasing again. Declining technology means the well-being efficiency frontier
contracted – the best performing countries in attaining SWB given a set
of resources were less productive, attaining less SWB given their resources.
This decline could be due to changes in culture or psychology, for instance in
how people perceive their best possible life (the top end of the Cantril Lad-
der). The decline in well-being productivity in the most efficient countries
was not matched by all countries. As the frontier contracted, many countries
moved closer to the frontier and average well-being efficiency improved. The
improvement in well-being efficiency (show in red short dashes) increases un-
til approximately 2017, when it starts to decline, mirroing, to a degree, the
improvement in well-being technology and expansion of the frontier. It is
unclear what happened around 2017 that caused well-being technology to
persistently change trajectory, with improvements lasting through the pan-
demic. Ultimately, well-being technology and efficiency end near where they
began the period.

Figure 6 shows well-being productivity by region. Latin America and
the Caribbean (red line) exhibits the highest growth in well-being productiv-
ity, ending in 2023 more than 5% above the level in 2007. They experience
strong improvement (progress) during the first years, then productivity is al-
most stable, before increasing again in the end. The East Asia region (beige
line) experiences the largest total gain in well-being productivity. Initially,
it dipped, but at the end of the period it recovered and surpassed its 2007
levels. Sub-Saharan Africa follows a similar pattern as the East Asian one,
but ends at approximately the same level as it began. The Middle East and
North Africa and Europe show similar trajectories: they experience an in-
crease in the first years (larger for Middle East and North Africa), but they
end at a lower point compared to the initial period. Well-being productivity
declines gradually in North America, Australia and New Zealand, and by
2023 these countries lose nearly 5 percentage points of productivity. Finally,
well-being productivity in Central and South Asia declines notably through-
out the period reaching a level that is more than 10% less than their starting
point.
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Figure 5: Evolution of well-being productivity and its components. Annual aver-
ages across 121 countries and lowess smoothed



Figure 6: Evolution of well-being productivity over the years (lowess smoothed).

5 Robustness Tests

Our well-being framework (resource-output function) are based on the WHR
framework which we regard as a valid reference to select the resources needed
to attain SWB. In this section, we stress test the validity of our assumption
(section 5.1) and check the robustness of our results to the presence of out-
liers. As DEA uses an empirical best practice frontier, its results can be
particularly sensitive to outliers. We discuss this issue in (section 5.2). We
run both tests on our measures of well-being efficiency, as they are the build-
ing block of well-being productivity.

5.1 Excluding resources

In an earlier work, Sarracino and O’Connor (2022) showed that well-being ef-
ficiency scores are unaffected by the exclusion of any one of the six resources.
We expand on this previous work by reducing the number of resources two
at a time. Thus, we run five tests using a different combination of resources,
compute well-being efficiency scores, and then correlate them with the origi-
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nal scores. The idea is simple: if the exclusion of resources produces efficiency
scores that correlate with the original efficiency scores, then the original set
of resources are robust - not very sensitive - to changes in their composition.
Test 1 in Table 4 uses well-being efficiency scores after excluding average
years of healthy life expectancy and absence of corruption; in test 2 we ex-
clude average years of healthy life expectancy and GDP per capita; in test
3 we drop social support and generosity. In the last two tests in Table 4, we
increase the number of excluded resources to three: in test 4 we drop average
years of healthy life expectancy, absence of corruption, and GDP per capita;
and in test 5, we exclude social support, freedom of choice, and generosity.
For each test we report Spearman’s and the Pearson’s correlation coefficients.
We compute well-being efficiency for the same number of countries (121) and
the same number of years (18) as in our baseline analysis.

In all considered cases, the correlation coefficients are large and signifi-
cant at 1% level. This means that each time we change the set of resources,
we generate new measures of well-being efficiency that are positively and
significantly correlated with the original scores based on the original six re-
sources. Hence, we conclude that, in general, the change in the composition
of the resources does not affect our measures of well-being efficiency. Overall,
the relative stability of well-being efficiency to various combinations of re-
sources, and the rather stable correlation coefficients indicate that there are
no dominating resources in the definition of well-being efficiency. When we
omit social support and generosity, the coefficient is 72% (the lowest score
when omitting two resources), and when we omit average years of healthy
life expectancy and absence of corruption, the coefficient is 75% (the highest
score). In sum, it is reasonable to conclude that all six resources contribute
similarly to the final score. Unsurprisingly, the correlation coefficients change
somewhat when we omit three resources rather than two (tests 4 and 5). The
omission of average years of healthy life expectancy, absence of corruption,
and GDP per capita results in the lowest coefficient score for both Spearman
and Pearson’s correlation coefficients (0.481 and 0.556 respectively). We con-
sider these correlations to be strong considering they are based on efficiency
scores calculated using only half of the original resource set.

5.2 Accounting for outliers

To assess the potential bias due to outlying observations, we run the same
test as in section 5.2, but this time we compute new well-being efficiency



Validity Correlation Correlation Observations
Test Spearman Pearson
Test 1 0.7540 0.7824 2178
Test 2 0.7374 0.7293 2178
Test 3 0.7184 0.7561 2178
Test 4 0.4810 0.5574 2178
Test 5 0.6107 0.6571 2178

Table 4: Robustness tests results. Correlations of efficiency scores using reduced
sets of resources. All scores are significant at 1% level.

scores using trimmed versions of our dataset. We consider four different
scenarios corresponding to various trimming strategies:

• Scenario 1: we drop from the dataset the countries that are found in
outlying positions (above and below the top and bottom 1%) for each
of the six resources and the Life Ladder. In this case we are left with
1944 observations (from 2178) for the same years (2006-2023) and 108
countries instead of 121.

• Scenario 2: we drop from the dataset the countries that are found in
outlying positions (above and below the top and bottom 1%) for the
following three variables: average years of healthy life expectancy, GDP
per capita and absence of corruption. This time the trimmed dataset
consists of 1854 observations, that cover 103 countries. The period
under examination is again 2006-2023.

• Scenario 3: we drop from the dataset the countries that are found in
outlying positions (above and below the top and bottom 1%) for the
following three variables: social support, generosity and freedom to
make life choices. In this case the trimmed dataset consists of 1548
observations, and 86 countries per year. This is the smallest sample we
consider to control for outliers.

• Scenario 4: we drop from the dataset the countries that are found in
outlying positions (above and below the top and bottom 1%) for the
following three variables: for GDP per capita and absence of corruption,
the two variables that are not sourced from the WHR. In this case the
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trimmed dataset consists of 1998 observations, and 111 countries per
year.

We compute the efficiency scores for all four scenarios and compare the
newly generated scores with the original ones. Table 5 reports the results.
The Spearman’s correlation coefficients are remarkably high, ranging between
92% and 96%, and statistically significant at 1%. Pearson’s correlation co-
efficients provide similar results. This indicates that outlying observations
have no meaningful impact on well-being efficiency scores.

Validity Correlation Correlation Observations
Test Spearman Pearson
Outlier Test 1 0.958 0.949 1944
Outlier Test 2 0.949 0.941 1854
Outlier Test 3 0.919 0.935 1548
Outlier Test 4 0.958 0.927 1998

Table 5: Robustness tests results. Correlations of efficiency scores using trimmed
data excluding outliers. All scores are significant at 1% level.

6 Conclusions

In this paper we introduce well-being productivity, a metric that captures
how well countries convert their resources into subjective well-being (SWB).
We use non-parametric frontier techniques to create well-being productivity
and its building block, well-being efficiency, for 121 countries from the early
2000s until 2023. To our knowledge, this is the largest country-level panel
dataset that has been used for a well-being productivity analysis so far. We
use the World Happiness Report (WHR) framework (Helliwell et al., 2013)
as a reference to identify the resources to include in a production function
of SWB. The six resources are GDP per capita, average years of healthy
life expectancy, social support, freedom to make life choices, generosity, and
absence of corruption. Together they explain nearly 75% of the international
variation of SWB, as measured using life evaluations, specifically the Cantril
Ladder. The variables of interest are sourced in part from the 2023 WHR
data, and in part from the World Development Indicators of the World Bank.



We compute well-being efficiency using Data Envelopment Analysis (DEA)
and then we apply the Malmquist Productivity Index (MI) to measure change
in well-being productivity over time. The findings indicate that the countries
that rank highest in SWB are not necessarily the most well-being efficient
countries. We find evidence of countries with low resource levels that manage
to achieve fairly high levels of SWB through high well-being efficiency. We
also find evidence of countries that could achieve even higher levels of SWB,
if they used their resources efficiently. Among these there are various Nordic
countries that traditionally are on top of the international classification of
SWB. This is consistent with previous studies (Nikolova and Popova, 2021;
Cordero et al., 2021; Sarracino and O’Connor, 2022) . It is important to
clarify that efficiency only denotes the ability to attain SWB given available
resources and does not necessarily imply a high level of SWB. Countries with
lots of resources, but low well-being efficiency can learn from the countries
that have low resources but high efficiency.

Well-being productivity growth tended to be positive between 2006 and
2023, but only to a small extent (average MI of 1.004). There was consid-
erable variability across regions. For instance, well-being productivity grew
in Latin America and the Caribbean, and East Asia, but declined in North
America, Australia, New Zealand, Central and South Asia, and in Europe.
In these latter regions, maintaining SWB has required progressively more
resources. In the Middle East and North Africa, well-being productivity
fluctuated around its initial level. Well-being productivity appears sensitive
to major shocks, such as the 2020 COVID-19 pandemic which temporarily
changed the way countries transformed their resources in well-being. A major
question is what drives these changes, through which channels is it possible
to influence well-being productivity. This task is left for future research as
our understanding of the cultural, institutional, environmental, and political
features that can shape the production function of SWB is still in its infancy.

Well-being productivity is a relatively new measure, which, among other
uses, can be used for the assessment of societal progress. It has some de-
sirable features: switches attention from the view “more is better” towards
one of “sufficiency”; it illustrates that SWB is not just the result of having
more of what matters, but also of learning to appreciate what matters to lead
satisfactory lives; it suggests that well-being and resource consumption are
not inevitably linked, which is good news for sustainability. Well-being pro-
ductivity relates to two well-established schools of thought on quality of life:
the Aristotelian eudaimonia and Sen’s capability approach. In the first case,
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well-being productivity reflects the learning process that gradually unveils
what matters in an individual’s life and takes him/her closer to satisfy their
inclinations and lead a virtuous life. The big difference is obviously that
while eudaimonia is prevalently understood at individual level, well-being
productivity is an aggregate measure. Sen’s approach emphasizes the abil-
ity to convert the available resources into functionings. In Sen’s view, the
expansion of such ability, which is what well-being productivity measures,
contributes to progress. In this case, the big difference is in the variables
that are considered. In sum, well-being productivity is a new tool for the
assessment of societal progress that has the potential to contribute to impor-
tant traditions in the measurement of quality of life.
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Grifell-Tatjé, E., & Lovell, C. K. (1995). A note on the Malmquist produc-
tivity index. Economics letters, 47(2), 169-175.

Haberl, H., Wiedenhofer, D., Virág, et al. (2020). A systematic review of the
evidence on decoupling of GDP, resource use and GHG emissions, part II:
synthesizing the insights. Environmental Research Letters, 15 (6), 065003.

Halkos, G. E., & Tzeremes, N. G. (2013). Estimating the degree of operating
efficiency gains from a potential bank merger and acquisition: A DEA
bootstrapped approach. Journal of Banking & Finance, 37(5), 1658-1668.

Helliwell, J. F., Barrington-Leigh, C. P., Harris, A., & Huang, H. (2009).
International evidence on the social context of well-being (No. w14720).
National Bureau of Economic Research.

Helliwell, J. F., Huang, H., Norton, M., Goff, L., & Wang, S. (2023). World
happiness, trust and social connections in times of crisis. World happiness
report, 2023.

Helliwell, J., Layard, R., & Sachs, J. (2012). World happiness report.

Helliwell, J., Layard, R., Sachs, J., De Neve, J. E., Aknin, L. B., & Wang, S.
(2013). Sustainable Development Solutions Network: New York. NY, USA,
1-35.
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Appendix

Rank Country Tech. Efficiency Well-being
1 Afghanistan 1 3.117607
2 Chad 1 4.123416
3 Madagascar 1 4.107153
4 Niger 1 4.342977
5 Nigeria 0.9997126 4.985035
6 Pakistan 0.9993654 5.110247
7 Tajikistan 0.9961399 4.995594
8 Guinea 0.9932742 4.621724
9 Finland 0.9923295 7.621644
10 Zimbabwe 0.9917814 3.792418
11 Greece 0.990469 5.657902
12 Mexico 0.9903207 6.694651
13 Denmark 0.9903029 7.664026
14 Cameroon 0.9877531 4.664238
15 Gabon 0.9851502 4.758395
16 Costa Rica 0.9846173 7.095479
17 Azerbaijan 0.9844816 4.928538
18 Guatemala 0.9826831 6.2516
19 Malawi 0.9825023 4.013296
20 Israel 0.9812526 7.238861
21 Benin 0.9796557 4.041286
22 Kyrgyzstan 0.9786629 5.26052
23 Georgia 0.9770284 4.432478
24 Switzerland 0.9763764 7.477535
25 Netherlands 0.9757579 7.447395
26 Kazakhstan 0.9752288 5.869884
27 Norway 0.9750636 7.50454
28 Saudi Arabia 0.974951 6.547403
29 Türkiye 0.9716735 5.194592
30 Russia 0.9705744 5.564873
31 Lithuania 0.9701634 5.991295
32 Uzbekistan 0.9700013 5.832976
33 El Salvador 0.9684123 6.038069
34 United States 0.967219 7.029156
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Rank Country Tech. Efficiency Well-being
35 Bangladesh 0.9662498 4.609048
36 Yemen 0.9648551 3.933833
37 Sweden 0.9645506 7.365232
38 Brazil 0.9635904 6.562905
39 United Arab Emirates 0.9634745 6.789225
40 Nicaragua 0.9624346 5.772787
41 South Africa 0.9614633 4.963939
42 Canada 0.9563179 7.296854
43 Mali 0.956229 4.237203
44 Panama 0.9537941 6.60927
45 Austria 0.9531412 7.180925
46 Congo (Brazzaville) 0.9521899 4.483031
47 Bosnia and Herzegovina 0.9515734 5.272666
48 New Zealand 0.9495954 7.263021
49 Burkina Faso 0.9495021 4.245283
50 Moldova 0.9486874 5.647229
51 Botswana 0.9486164 3.957097
52 Australia 0.9461356 7.248395
53 Belarus 0.9459816 5.953268
54 Belgium 0.9455754 6.967143
55 Armenia 0.9422765 4.719259
56 Sierra Leone 0.9422583 3.930018
57 Tunisia 0.9411359 4.710091
58 Czechia 0.9376875 6.626699
59 Italy 0.934904 6.291671
60 Luxembourg 0.9338256 7.02407
61 France 0.9322628 6.643041
62 Honduras 0.9281128 5.523643
63 Ireland 0.9278184 7.045494
64 Bolivia 0.9266151 5.742096
65 Argentina 0.9258749 6.289722
66 United Kingdom 0.925016 6.889592
67 Serbia 0.9242647 5.38449
68 Colombia 0.9215788 6.156296
69 Nepal 0.9161355 4.839962
70 Iraq 0.9159554 4.726555
71 Spain 0.9153576 6.494954
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Rank Country Tech. Efficiency Well-being
72 Kuwait 0.9142063 6.362446
73 Germany 0.9137878 6.82241
74 South Korea 0.91195 5.905439
75 Chile 0.90976 6.357284
76 Thailand 0.9067037 6.068811
77 Ukraine 0.9028765 4.785123
78 Mauritania 0.9017622 4.405073
79 Croatia 0.9009291 5.701674
80 Uruguay 0.8967204 6.320177
81 Montenegro 0.8966242 5.362236
82 Cyprus 0.8961824 6.146616
83 Romania 0.8948006 5.748577
84 Ecuador 0.8927918 5.737872
85 Slovakia 0.8884763 6.028454
86 Singapore 0.8870312 6.508824
87 Paraguay 0.886327 5.632229
88 Vietnam 0.8846514 5.437579
89 Philippines 0.8818086 5.354001
90 Egypt 0.8813964 4.437847
91 Zambia 0.8811406 4.40839
92 Japan 0.8808579 6.023527
93 Malta 0.8783072 6.55966
94 Senegal 0.8771626 4.546945
95 Morocco 0.8731368 4.459744
96 Uganda 0.8730094 4.315308
97 Iran 0.86905 4.883646
98 Albania 0.8664082 5.02408
99 Peru 0.8658085 5.601964
100 Malaysia 0.8591929 5.841483
101 Poland 0.8567299 6.009579
102 Hungary 0.8518972 5.404069
103 Mongolia 0.851144 5.117056
104 Latvia 0.8503761 5.527872
105 Ghana 0.8470591 4.730778
106 Indonesia 0.8387249 5.262687
107 Estonia 0.8377959 5.750868
108 India 0.8360748 4.40339
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Rank Country Tech. Efficiency Well-being
109 Dominican Republic 0.8348894 5.317375
110 Lebanon 0.8343637 4.423738
111 State of Palestine 0.8314862 4.655851
112 Slovenia 0.8284206 6.142722
113 China 0.8274135 5.207308
114 Portugal 0.8212329 5.544101
115 North Macedonia 0.8053308 4.94365
116 Jordan 0.8040833 5.044172
117 Kenya 0.7993925 4.414018
118 Cambodia 0.7897173 4.266079
119 Tanzania 0.7222866 3.710984
120 Bulgaria 0.7196118 4.603152
121 Sri Lanka 0.6609804 4.27491

Table 6: This table provides the Well-being efficiency score of each country for
2007. Well-being score is also given for the same year.

At the top of the rank we find countries that do not score a high well-
being in the WHR and their endowments are quite scarce. Nevertheless, they
manage to use their scarce available resources efficiently. These countries are
followed by other non-resourceful countries that have a high well-being ef-
ficiency score. Denmark and Finland are the only Scandinavian countries
that we find on the top-15 list and together with Greece, the only European
countries. It is evident that high on the rankings of well-being efficiency, we
do not find solely wealthy countries but also developing countries. It is safe
to assume that these countries can use their available resources in a very
efficient way, in order to convert them into well-being.

At the bottom of the well-being efficiency ranking (Table 7), we can see
countries that have suffered war (Sri Lanka, Palestine, Cambodia) or hu-
manitarian crisis (Yemen). We also observe that there are five European
countries at the bottom of the rank and the two most populated countries
in the world (India and China). The efficiency scores (average per country
for all years) are far from being close to unity, denoting a great difficulty
of these countries to convert their available resources into well-being. Some
of these countries lack resources (Palestine, Sri Lanka), while others do not
(Portugal, China), but fail to use their resources efficiently.
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Rank Country Tech. Efficiency Well-being
1 Greece 1 6.6469612
2 Guinea 1 5.6166282
3 Lithuania 1 5.8082848
4 Saudi Arabia 1 7.2666941
5 Pakistan 1 5.6714606
6 South Africa 1 5.2044544
7 Georgia 1 3.7071946
8 Finland 1 7.6715379
9 India 1 5.0267935
10 Niger 1 4.2774024
11 Tajikistan 1 4.4316087
12 Türkiye 1 5.6234717
13 Gabon 1 5.3887663
14 Afghanistan 1 3.0454016
15 Zimbabwe 1 3.2802467
16 Sierra Leone 1 3.5851274
17 Costa Rica 1 7.4321322
18 Malawi 1 4.8910365
19 Kyrgyzstan 1 4.6977615
20 Chad 1 4.1413269
21 Ukraine 1 5.2521815
22 Madagascar 1 4.3099152
23 Nigeria 1 4.8904195
24 Russia 1 5.2228675
25 Denmark 1 7.8342333
26 Azerbaijan 1 4.5681596
27 Guatemala 1 6.3295813
28 Armenia 1 4.8815155
29 Belarus 1 5.6169763
30 Kazakhstan 1 5.7185535
31 Panama 0.9988343 6.8941398
32 Mexico 0.997908 6.5253782
33 Malta 0.9951252 7.4351692
34 Spain 0.9894202 6.9946146
35 New Zealand 0.9888597 7.6041732
36 Egypt 0.985207 5.5405107
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Rank Country Tech. Efficiency Well-being
37 Norway 0.98035 7.5239849
38 United States 0.9786161 7.5126877
39 Uganda 0.970329 4.4558387
40 Uzbekistan 0.9701605 5.2718453
41 Nepal 0.9628292 4.7482843
42 Cameroon 0.9628039 4.3499393
43 Switzerland 0.9624193 7.4903421
44 Canada 0.9621617 7.4817529
45 Netherlands 0.961257 7.4518795
46 Kuwait 0.9609073 6.2454468
47 Bosnia and Herzegovina 0.9608707 4.899807
48 Botswana 0.9543175 5.095257
49 Belgium 0.9524387 7.2188396
50 Colombia 0.9514123 6.1384115
51 Sweden 0.9485258 7.2413626
52 Bolivia 0.9466948 5.6284194
53 Ireland 0.9460244 7.3561382
54 Bangladesh 0.9420301 4.6073222
55 Israel 0.9418592 6.841115
56 Australia 0.9390283 7.2853909
57 Argentina 0.9367423 6.0731583
58 Brazil 0.9341295 6.320673
59 Mali 0.9320701 4.0643699
60 Czechia 0.9292939 6.5001941
61 Burkina Faso 0.9292213 4.0171304
62 United Arab Emirates 0.9270743 6.7781688
63 Austria 0.9255111 7.1515827
64 Zambia 0.9248827 3.9982932
65 Jordan 0.9158375 5.5980573
66 Malaysia 0.914005 6.2389045
67 Vietnam 0.9061931 5.4216876
68 Moldova 0.9046079 4.7749181
69 Romania 0.9034539 5.393724
70 France 0.902421 6.7953825
71 Ghana 0.8981217 5.2201481
72 Uruguay 0.893888 5.6939459
73 Singapore 0.8933871 6.8337545
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Rank Country Tech. Efficiency Well-being
74 Italy 0.890768 6.5744123
75 United Kingdom 0.8876793 6.8019309
76 Tanzania 0.8871694 4.3179498
77 Tunisia 0.886183 4.8153691
78 Cyprus 0.8821633 6.4364648
79 Thailand 0.8813582 5.7838912
80 Senegal 0.876166 4.679987
81 Philippines 0.8756964 5.0735621
82 El Salvador 0.8739504 5.2955351
83 Luxembourg 0.8736057 6.6792564
84 Japan 0.8728282 6.2381978
85 Estonia 0.8690875 5.3320441
86 Croatia 0.8677444 5.8209076
87 Poland 0.8656923 5.8861375
88 Montenegro 0.86513 5.1963153
89 Serbia 0.8625045 4.7503839
90 Iraq 0.8622755 4.4043727
91 Paraguay 0.8587775 5.2724614
92 Portugal 0.8546346 5.5611064
93 Peru 0.8491282 5.2139621
94 Germany 0.8456042 6.4168196
95 Honduras 0.8445029 5.0971541
96 Iran 0.844091 5.3363714
97 Yemen 0.8397658 4.4771328
98 China 0.8367496 4.8628621
99 Nicaragua 0.8326575 4.9440908
100 Kenya 0.8311375 4.5756578
101 Indonesia 0.8275235 5.1012139
102 Benin 0.8270494 3.4984705
103 South Korea 0.8232381 5.7672758
104 Dominican Republic 0.8220216 5.081306
105 State of Palestine 0.812316 4.1510539
106 Chile 0.8102485 5.6979299
107 Slovakia 0.8090389 5.4615632
108 Ecuador 0.805725 4.9958754
109 Hungary 0.7932314 4.953917
110 Slovenia 0.7828 5.8175632
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Rank Country Tech. Efficiency Well-being
111 Mauritania 0.7760661 4.1490431
112 Cambodia 0.7676196 4.1559711
113 Albania 0.7645608 4.6342516
114 Mongolia 0.7552628 4.6090593
115 North Macedonia 0.7514703 4.4935985
116 Congo (Brazzaville) 0.7348793 3.5897816
117 Latvia 0.7327607 4.6669717
118 Lebanon 0.7278506 4.6239774
119 Sri Lanka 0.6895214 4.4148054
120 Bulgaria 0.6286069 3.8437979
121 Morocco 0.3842875 2.2780709

Table 7: This table provides the Well-being efficiency score of each country for
2007. Well-being score is also given for the same year.

Country Productivity Eff. change Tech. change
Afghanistan 0.9853603 1 0.9985049
Albania 1.015267 1.015005 1.000056
Argentina 0.999168 0.992491 1.007176
Armenia 0.99301 0.9874755 0.998405
Australia 0.999078 0.9998125 1.000273
Austria 0.9985074 0.9994723 1.00042
Azerbaijan 0.9711857 1.001442 0.9686727
Bangladesh 1.011213 1.012108 0.9948226
Belarus 1.020732 1.002332 1.019002
Belgium 1.001202 0.9985386 1.003884
Benin 1.023241 1.013781 0.9950951
Bolivia 1.003282 0.9981895 1.005703
Bosnia & Herz. 0.9870526 0.996267 0.9873519
Botswana 0.9889805 1.014217 1.009943
Brazil 1.000534 0.9952853 1.005024
Bulgaria 1.014074 1.008585 1.006394
Burkina Faso 1.017435 1.003567 1.004176
Cambodia 1.010966 1.01553 0.9982391
Cameroon 1.012819 1.00745 0.9969492
Canada 0.9979699 0.9974153 1.001175
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Country Productivity Eff. change Tech. change
Chad 1.004807 1 1.003521
Chile 1.002014 1.000674 1.003458
China 1.010153 1.006176 1.006328
Colombia 1.000204 0.9937616 1.008071
Congo (Brazz.) 1.016655 1.005178 0.9989876
Costa Rica 1.004283 0.9988856 1.005772
Croatia 1.007613 1.008514 1.001736
Cyprus 1.000256 1.001827 0.9976798
Czechia 1.006918 0.9963877 1.01123
Denmark 0.9968616 0.9974969 1.001001
Dominican Rep. 1.010319 1.006123 1.001588
Ecuador 1.009549 1.005673 1.003851
Egypt 0.9759349 1.012529 0.9861181
El Salvador 1.016857 1.007592 1.00659
Estonia 0.9976218 0.9946495 1.002744
Finland 0.9989754 0.9974692 1.002393
France 1.008372 1.002016 1.005901
Gabon 0.9518556 1.005736 0.9516225
Georgia 1.017703 1.003778 1.000326
Germany 1.002884 1.00314 1.0002
Ghana 1.00297 1.007112 0.9974571
Greece 1.025804 1.002325 1.019954
Guatemala 1.005217 1.002437 1.000376
Guinea 0.9918061 1.000272 0.9907382
Honduras 1.005676 1.004762 0.9999048
Hungary 1.000477 1.000407 1.001131
India 0.9947798 0.9966009 1.000971
Indonesia 1.00862 1.0095 0.9992568
Iran 0.9994304 1.004065 0.997233
Iraq 0.9872953 1.002421 0.9867175
Ireland 0.9989387 0.9988122 1.001173
Israel 0.9950616 0.9967899 0.9992775
Italy 0.9979906 1.000077 0.9972728
Japan 1.000638 0.9990465 1.004195
Jordan 0.9866374 0.9791229 1.008352
Kazakhstan 0.9892598 0.9964905 0.9929193
Kenya 1.003465 1.000433 1.002418
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Country Productivity Eff. change Tech. change
Kuwait 1.000263 0.9967831 0.9968786
Kyrgyzstan 1.001965 1.00058 1.001226
Latvia 1.002025 1.004643 0.9979492
Lebanon 1.001021 1.015532 0.9929156
Lithuania 0.9949124 0.9966903 0.9999015
Luxembourg 1.005418 1.006308 0.9996523
Madagascar 1.007199 1 1.008186
Malawi 0.9940706 1.002844 0.9917658
Malaysia 1.002105 1.000802 0.998962
Mali 1.014107 1.003814 1.005495
Malta 0.9870678 0.9889364 1.000155
Mauritania 1.006523 1.017183 0.9933551
Mexico 1.002912 0.9973112 1.003687
Moldova 0.9904144 0.9890779 1.001806
Mongolia 1.007675 1.01304 0.9956064
Montenegro 0.9867326 0.991618 0.9960113
Morocco 1.088019 1.093586 1.00055
Nepal 1.017632 1.016656 1.006533
Netherlands 0.9989955 0.9997265 0.9999793
New Zealand 0.9986731 0.9979585 1.001619
Nicaragua 1.02203 1.016446 1.005448
Niger 1.018278 1 1.005786
Nigeria 1.051337 0.9996957 1.051098
North Macedonia 1.000879 0.9988728 1.000538
Norway 0.996954 0.9971464 1.000049
Pakistan 0.9955638 1.00068 0.9908444
Panama 1.000433 0.9976944 1.002851
Paraguay 1.014629 1.011488 1.000152
Peru 1.014829 1.010221 1.005668
Philippines 1.017479 1.018372 0.9988444
Poland 1.015766 1.005329 1.012911
Portugal 1.003551 0.9991051 1.005189
Romania 1.003061 1.006906 0.9979391
Russia 0.9770682 0.9956599 0.9822478
Saudi Arabia 0.9957814 0.9959159 1.000389
Senegal 1.010975 1.011072 1.006593
Serbia 0.9963166 1.001754 0.9950043
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Country Productivity Eff. change Tech. change
Sierra Leone 0.9980949 0.9879982 0.9971685
Singapore 1.001446 1.001201 1.001554
Slovakia 1.001069 0.9958952 1.00531
Slovenia 1.012504 1.006308 1.00724
South Africa 0.9970299 1.006874 1.007145
South Korea 1.003187 1.007132 0.9939006
Spain 0.9975524 0.9913946 1.00633
Sri Lanka 0.9885471 0.9872537 1.003052
State of Palestine 0.9963394 0.99446 1.004409
Sweden 0.9987452 0.9985102 1.000069
Switzerland 0.997099 0.9978524 0.9998548
Tajikistan 0.9969626 1.000305 1.002135
Tanzania 1.003611 0.9983883 1.003166
Thailand 1.004769 1.001752 0.9997577
Tunisia 1.002425 1.010424 1.003494
Türkiye 1.023151 1.01844 1.001981
Uganda 1.010379 0.9956105 1.005261
Ukraine 0.9816035 0.9850728 0.9966384
United Arab Emirates 1.002359 1.003775 0.9993708
United Kingdom 0.9974509 1.000567 0.9982074
United States 0.999581 0.9970921 1.00292
Uruguay 1.006554 1.000488 1.00746
Uzbekistan 1.001625 0.9999408 1.000921
Vietnam 1.003186 1.000985 1.00444
Yemen 1.069187 1.015886 1.033473
Zambia 0.9936657 0.9921567 1.002851
Zimbabwe 1.03899 1.001511 1.01692

Table 8: Average scores of countries’ well-being productivity, efficiency change and
technological change. Scores larger than 1 denote progress, while scores smaller
than 1 denote regress.
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