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Wellbeing vs GNI Comparisons of OECD Countries: How do They Rank? 
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Gross domestic product (GDP) has been the most widely used measure of aggregate economic 

activity. There are international standards for its calculation, and much thought has gone into its 

statistical and conceptual bases.1 But GDP mainly measures market production, though it has often 

been treated as if it were a measure of aggregate consumption or even economic welfare. Conflating 

the two can lead to misleading indications about how well off people are and entail the wrong policy 

decisions.  

GDP mainly measures goods and services that enter the market and have a market price, but 

there are nonmonetary flows that affect wellbeing too. Some of them have been incorporated into 

GDP but others have not. The single most important imputation is a consumption value for the 

services that homeowners derive from living in their own dwellings. There is no market transaction 

and no payment takes place, but the national accounts treat this situation as if a home-owner rented 

the owned house to himself. Homegrown food is similarly treated: the quantity of homegrown food is 

assigned a price similar to that of food purchased in the market and added to total economic activity. 

However, other forms of household production are ignored. The imputations can be small or large, 

depending on the country and on the national accounts aggregate considered. In France and Finland, 

for example, the main imputations account for about one-third of adjusted household disposable 

                                                            

*The authors are C.F. Curtiss Distinguished Professor of Agriculture and Life Sciences and Professor of Economics, and 
Ph.D. student, Iowa State University. We are greatly indebted to Wayne Fuller for his help in developing the wellbeing 
index. Juan Cordova also provided useful comments on an earlier draft. The project is supported by the Iowa Agricultural 
Experiment Station and the Liberal Arts College at Iowa State University. Copyright is pending.   
1 GDP is the estimated value of the total worth of a country’s production and services, within its boundary, by its 
nationals and foreigners. In contrast, Gross National Product (GNP) is the estimated value of the total worth of production 
and services by citizens of a country, on its land and on foreign lands. 
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income and for just over 20 percent in the United States (Stiglitz et al. 2009). Thus, in the absence of 

imputations, the living standards of French and Finnish households would be understated relative to 

the all U.S. households.  

Things are, however, more complicated. First, prices may not even exist for other goods and 

services.  For instance, if the government provides free health insurance or if households are engaged 

in government-run child care, it is not clear how these services should be valued. Second, even where 

there are market prices or prices of close substitutes, they may deviate from society’s underlying 

valuation. In particular, when the consumption or production of particular products affects society as 

a whole, the price that individuals pay for those products will differ from their marginal value to 

society at large. Environmental damage caused by production or consumption activities that are not 

reflected in market prices is a well-known example (Stiglitz et al. 2009).  

In a world of globalization, there may be large differences between the income of a country’s 

residents and measures of domestic production, but the former is clearly more relevant for measuring 

the wellbeing of residents. Wellbeing considerations are most relevant for the household sector, and 

for households, the income perspective is much more appropriate than measures of production. For 

example, some of the income generated by residents is sent abroad to purchase goods, and some 

residents receive income (earnings, dividends) from abroad. The difference is most striking for small 

countries.  For example, consider Ireland where during the 1990s net national income declined 

relative to its GDP—a reflection of an increasing share of profits that were repatriated by foreign 

investors. While the profits were included in GDP, they did not enhance the spending power of the 

country’s citizens (Stiglitz et al. 2009). We want to know whether a country’s residents are better off, 

and the national income measure is more relevant to this question than GDP.2 

                                                            
2 Gross National Income (GNI) is defined as the sum of value added by all producers who are residents of a country, plus 
income received from abroad by its citizens, such as employee compensation and property income. Hence, GNI is a better 
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 Nontraded services provide a special challenge in making intercountry income and wellbeing 

comparisons. Prices of these items are not reflected in exchange rates, e.g., $/pound, $/EURO. The 

World Bank has developed a purchasing power of parity (PPP$) index to account for the fact that 

nontraded goods, largely services, are relatively cheap in low income countries but more expensive in 

some high income countries than in the United States (World Bank 2015).3 Figure 1 graphs GNI per 

person in PPP$ against GNI per person at official exchange rates for OECD countries in 2014. For 

the U.S., GNI per person in dollars and PPP$s are the same, $52,900 (See Appendix Table 1).  

Among OECD countries, Norway and Switzerland have the highest GNI per person using the official 

exchange rate. For Norway, GNI per person at the official exchange rate is $96,400 but $65,000 per 

person in PPP$. This is a reduction by $29,900 or 39%. For Switzerland, GNI per person at the 

official exchange rate is $81,100 but $56,400 per person in PPP$. This is a reduction of $24,700 or 

36%. For Australia, Denmark, and Sweden, GNI per person at the official exchange rate is about 

$58,000 but $15,000 less in PPP$ units—about 30% lower. For Japan and Italy, GNI per person at 

the official exchange rate and in PPP$ is approximately the same, suggesting that prices of nontraded 

goods are similar to that of the U.S.   

A set of low GNI per person OECD countries has GNI in PPP$ values that are significantly 

larger than those at the official exchange rate. Mexico and Turkey have the lowest values. For 

Mexico, GNI per person at the official exchange rate is $9,600, but in PPP$s, the value is $16,000, 

                                                            
measure of income of a country’s residents to cover current consumption and savings for future consumption than GDP. 
Since 2001/2002, The World Development Report, Key Indictors of Development Section, changed from GNP to GNI 
form making intercountry income comparison. 
3 Purchasing power parity conversion factor is the number of units of a country’s currency required to buy the same 
amount of goods and services in the domestic market as a U.S. dollar would buy in the United States. The ratio of PPP 
conversion factor to market exchange rate is the result obtained by dividing the PPP conversion factor by the market 
exchange rate. The ratio, also referred to as the national price level, makes it possible to compare the cost of the bundle of 
goods that make up gross domestic product or gross national product across countries. It tells how many dollars are 
needed to buy a U.S. dollars’ worth of goods in the country as compared to the United States. PPP conversion factors are 
based on the 2011 ICP round. 
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which is 51% larger. For Turkey, GNI per person at the official exchange rate is $9,900, but in 

PPP$s, it is $18,700, which is 64% larger. Other OECD countries that have GNI per person that is 

significantly larger in PPP$s than at the official exchange rate are Hungary, Chile, Estonia, Poland, 

Greece, Czech Republic, and Slovak Republic.  For these countries, the price of nontraded goods is 

significantly cheaper than for the U.S. These statistics show some large differences among OECD 

countries in GNI per person at the official exchange rate vs PPP$s. The contribution of GNI per 

person to wellbeing is best measured by the PPP$ values, which reduce the intercountry GNI per 

person differences across OECD countries significantly.   

 There have been major changes in how households and society function over time. For 

example, many of the services people received from other family members in the past, as recently as 

70 years ago in developed countries, are now purchased in the market (Gronau 1977; Huffman 2011). 

This shift translates into a rise in income as measured in the national accounts and gives a false 

impression of a change in living standards, while it merely reflects a shift from nonmarket to market 

provision of goods and services. Just as we argued that a shift from private to public provision of a 

particular good or service, or vice versa, should not affect measured output, so too, a shift of 

production from household to market production, or vice versa, should not affect measured output.  

 To get a sense of how important home production is economically, consider how people use 

their time (see Figure 2; also Michael and Becker 1973; Gonau 1977; Huffman 2011). Major 

components are housework, paid work, and leisure. (Own) housework comprises time spent by a 

household’s members on housework, purchasing goods and services, caring for and helping 

household and nonhousehold members, volunteer activities, telephone calls, mail and email, and 

travel time related to all these activities. Personal care consists mainly of sleeping and eating, 

whereas leisure includes time spent at sports, religious and spiritual activities and other leisure 
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activities. Average amount of time allocated to personal care by adults does not vary much across 

countries, and is not generally incorporated into wellbeing or welfare measures (OECD 2015; Jones 

and Klenow 2016).  More time is spent on household production in European countries than in the 

U.S, and more time is spent on leisure in Finland, France, Italy, Germany, and the United Kingdom 

than in the U.S. Hence, there are differences across developed countries in how human time is 

allocated.  

A simple and common summary indicator of aggregate human health is longevity or life 

expectancy at birth (Becker et al. 2005; OECD 2015; UN 2016). Provided life extension is achieved 

without lowering quality of life, a country’s population is better off. However, increases in expected 

length of life are not counted in national income account data, although medical expenditures are 

included. Preventative medicine is an investment in future health but other forms of health care are 

largely treatments for human illnesses and, as such, are a signal of health problems. 

As suggested above, aggregate measures of economic activity derived from national income 

and product account data are not a defensible single indicator of aggregate wellbeing of the residents 

of a country. Moreover, our research is most influenced by OECD research on aggregate measures of 

wellbeing across countries summarized in their “How’s Life?” reports. The most recent one is OECD 

(2015). The objective of this study is to develop a new aggregate measure of human wellbeing, 

develop estimates of (current) human wellbeing for OECD countries using the most recent data 

(primarily 2014), and examine relative performance using various indexes. We concentrate on the 34 

current OECD countries because they are an important and sizeable set of countries, and they are 

ones where better data are available. They include developed, former transition, and (a few) 

developing countries (See Appendix Table 1).4  We argue that there are three groups of indicators 

                                                            
4 
 Latvia, which became a member on July 1, 2016, is not included. 
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that are most important to assessing intercountry human wellbeing: those representing (A) direct 

consumption, (B) indirect consumption revealed in socio-political indicators, and (C) indirect 

consumption as represented by environmental-resource indicators.5 In each category, we argue for 

breadth of indicators, rather than depth, i.e., we try to avoid using multiple indicators for the same 

attribute or create a long laundry list of indicators, which would overlap significantly. Under our 

methods, Groups (A) and (C) have only three indicators, and Group (B) has six indicators. However, 

our individual indicators do a relatively good job of covering the dimensions of wellbeing identified 

by Stiglitz et al. (2009, pp. 14-15).6   

We choose a baseline indicator (defined as normalized loge) gross national income (GNI) per 

person in PPP$ units and compare our new wellbeing measures to it.  This more clearly shows what 

has been gained by adopting the methods developed in this paper. 

Related Literature 

There has been a growing awareness that aggregate measures of economic activity collected 

in national income and product account data are not good measures of aggregate wellbeing of the 

residents of a country. One strand of this research was initiated by Abramovitz (1959), and others 

made important contributions, e.g., Juster (1970), Moss (1973), Michael and Becker (1973), Blinder 

(1980), Juster et al. (1981). Becker et al. (2005) examine how quality of life, as reflected in longevity, 

affect aggregate welfare across a set of 49 countries. Fleurbaey (2009) and Fleurbaey and Gaulier 

(2009) address both conceptual and empirical issues in going beyond GDP to other measures of 

social welfare and living standards comparisons.   

                                                            
 
5 One might view the latter two sets of indicators as affecting the translation of direct consumption into wellbeing.   
6 Moreover by keeping the set of indicators needed relatively small, we greatly reduce problems with missing data. For 
example, OECD reports a complete set of 23 wellbeing indicators for only 17 OECD countries rather than the 34 
countries that we use. 
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Another strand was initiated when Nicholas Sarkozy became president of France in 2007 and 

asked Joe Stiglitz to lead a commission of inquiry by a team of social scientists to identify the limits 

of GDP as an indicator of economic performance and social progress, including the problems with its 

measurement.7 They were to consider what additional information might be required for the 

production of more relevant indicators of social progress, to assess the feasibility of alternative 

measurement tools, and to discuss how to present the statistics in a desirable way. The work of this 

task force is summarized in Stiglitz et al. (2009). It addresses indicators of quality of life, and of 

sustainability and the environment, in addition to discussing deficiencies of using GDP as a summary 

indicator for wellbeing.  

About the same time, the Statistical Directorate of OECD initiated a project to develop a set 

of statistics that could better summarize wellbeing. Their work is summarized in various issues of 

How’s Life? The most recent report is OECD (2015). These reports provide essential statistics for 

monitoring and assessing wellbeing in OECD and partner countries, both in terms of material 

conditions, e.g., income and housing, and the broader quality of people’s lives, but also health, 

education, work-life balance, environment, social connections, civic engagement, subjective 

wellbeing, and safety.  One measure of human wellbeing using the OECD data can be obtained by 

summing the levels of the 23 standardized and diverse indicators with a positive sign for positive 

contributions to wellbeing and a negative sign for negative contributions to wellbeing, e.g., less 

inequality translates into greater income equality.  

Jones and Klenow (2016) use a welfare index that is additively separable in consumption, 

leisure plus household production time, mortality, and inequality. They examine the consumption 

cost of lower leisure and greater mortality and inequality. However, their welfare index does not 

                                                            
7 The commission of inquiry was created by the French government in 2008. In addition to Stiglitz, there were 24 
members, spanning a considerable range of expertise.  
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include socio-political or environmental-resource indicators that seem relevant to an aggregate 

measure of wellbeing. Murtain et al. consider the private (social) shadow price or opportunity cost of 

extending life and reducing unemployment in measuring welfare. Huffman (2011) and Jorgenson et 

al. (2014) address other important issues in wellbeing research.  

Choice of a Wellbeing Index 

All of our indicators are defined such that a larger value is associated with higher human 

wellbeing, and all values of each indicator are positive. This allows us to express each indicator in 

natural logarithms, which is an advantage for making relative and absolute comparisons within and 

across countries.  

Human wellbeing (W) is assumed to be related to a set of attributes (or goods)  

( , 1, 2,..., )jx j N   “consumed” by a country’s residents. The algebraic form of the human wellbeing 

(W) equation has important implications. We consider two common algebraic forms. First, a linear 

additive contribution of jx  to W implies that the marginal contribution of jx  to W is a positive 

constant (for positive goods) and does not depend on jx  or any of the other x s.  It also implies that 

for given W, the jx ’s are perfect substitutes, which frequently results in specialization in 

consumption of only 1 attribute (or group), seemingly implausible.8 Examples of this type of 

wellbeing index is equation (4) and (7) in Jones and Klenow (2016), and where all (or some) of the 

normalized indicators of the OECD’s “How’s Life?” project (OECD 2015) are added together.   

Second, consider a linear additive relationship between the ln( )jx s and ln( ).W  This form 

implies that the marginal contribution of jx  to W depends on all of the jx ’s. It also implies that for 

                                                            
8 For example assume a constant marginal social opportunity cost for jx , then it is unusual for the negative slope of the 

isocost line for  1x  and  2x   to equal (minus) the marginal rate of substitution in consumption which is a constant. Hence, 

the high frequency of corner solutions and specialization in consumption. However, this is not observed.   
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any given W, the marginal rate of substitution among the jx ’s is variable—if the marginal 

(opportunity) cost of jx  were to increase, there would be substitution toward all of the other ' .x s   

In choosing between these two algebraic forms, the second has strong intellectual appeal 

because it permits one of the most basic relationships in economics to occur—the substitution away 

from a good/attribute whose opportunity cost has risen and toward the other goods/attributes (with 

unchanged opportunity cost) while holding wellbeing constant. An example of this type of weighting 

system is the Human Development Index (UN 2016).9 

Some indicators are measures of direct consumption and others measures of the environment 

in which residents live—both social-political conditions and environmental-resource quality. These 

variables have diverse units so an important contribution of the paper is to develop a normalization 

scheme that allows us to construct a plausible aggregate human wellbeing index—one that aggregates 

diverse indexes within a country while insuring that no one indicator dominates our human wellbeing 

index. This facilitates meaningful intercountry wellbeing comparisons. To do this, we obtained the 

assistance of the very well-known statistician and econometrician Wayne Fuller (2016) to help 

develop our new aggregate human wellbeing index.  

Normalize various indicators. Let , 1, 2,.., , 1, 2,...,ijx i N j M    be wellbeing indicator i  for country 

.j  The following normalization procedures are adopted:  

1. Use a proper transfer to make sure that all indicators are positive and have a positive marginal 

effect on wellbeing (W).  

2. Take logarithm of all indicators, i.e., ln( ), 1, 2,..., .ij ijz x i N    

                                                            
9 The UN’s Human Development Index (HDI) is a summary measure of average achievement in key dimensions of 
human development: a long and healthy life, being knowledgeable, and having a decent standard of living. The HDI is the 
geometric mean of normalized indices for each of the three dimensions (United Nations 2016).  
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3. Find the geometric mean and standard deviation for each indicator over all countries:  
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4. Find the average ratio of the geometric mean divided by the standard deviation across all 
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5. Generate the new measurement of the normalized wellbeing indicator *
ijz   for country i:  

            * ( ) /ij ij i iz z                                                                                                   (1) 

Hence, for all indicators, the mean and variance across all countries are the same.  

The Wellbeing Index. The natural logarithm of the human wellbeing index for the j -th country is 

now defined as the weighted summation of normalized individual indicators: 
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The i ’s are relative weights for the normalized indicators, and they sum to one. We will conduct our 

analysis using ln( ),jW  which does not affect the ordering of countries but also has the advantage of 

making it easier to measure proportional differences. In addition, we will use equation (2) to create 

wellbeing indexes for each of the subgroups of indicators: (A), (B), and (C), which will then be 

weighted together to obtain ln( ).jW  However, one can also apply the anti-loge transformation to 

obtain the level of human wellbeing  ( )jW  (or of the sub-indexes of wellbeing) by country implied by 

our model and data. However as with any utility (or welfare) function jW  is only an index without a 

unit of measurement. 



11 
 

 Our index of human wellbeing permits substitution possibilities. With the marginal social 

opportunity cost of attributes differing across countries, we have an argument for why the relative 

quantity of indicators differ across OECD countries.       

The Data Available and Our Human Wellbeing Index 

The data available. The OECD now consists of 34 countries (see list of countries in Figure 3.) that 

have considerably diverse histories. Many are highly developed Western European countries, the 

U.S., Canada, Australia, New Zealand, Japan, and Korea. The OECD countries also include former 

transition countries—Slovenia, Czech and Slovak Republics, Poland, Hungary, and Estonia. Also, 

three developing countries are included—Chile, Mexico and Turkey. The OECD Statistical division 

has made new social-economic indicators available in the 2015 How’s Life? Report (OECD 2015). In 

addition, the OECD Factbook, 2015-2016, contains other useful information. The UN’s Human 

Development Index research project and World Development Report 2015 provide data on gross 

national income per person in PPP$ units for 2014 and on life expectancy at birth. These are all 

useful data sources for creating an empirical human wellbeing index. 

Our Human Wellbeing Index. There is a sizeable set of country indicators for OECD countries to use 

in constructing our human wellbeing index. All data are for the 2014 or the most recent year. The 

definition of the indicators included in each primary group are as follows. Direct consumption, Group 

(A) consists of (i) gross national income per person in PPP$ (World Bank 2015; UN 2015), (ii)  

average annual hours of leisure plus (own) housework for adults (OECD 2016)10, and (iii) life 

expectancy at birth (UN 2015; World Bank 2015). See Appendix Table 2.  Group (B) measures 

indirect consumption as reflected in socio-political factors: (i) equality of income as represented by  

                                                            
10 This is calculated as [16 hours – (average hours of work per day for those working x the labor force participation 
rate)]x365. This calculation ignores an average of eight hours per day spent in sleep and personal care, so that 16 hours 
per day are allocated among work for pay, (own) housework, and leisure. See Appendix Table 2 for data on leisure. 



12 
 

(1 - Gini coefficient of inter-household income inequality)x100 (OECD 2016), (ii) extent of 

government social support (OECD 2016)11, (iii) public confidence in government (Gallop World 

Poll)12, (iv) freedom from corruption, especially of the government (Transparency International 

2013), (v) political rights (Freedom House)13, and (vi) and community safety (Gallop World Poll 

2015; OECD 2015)14.  Group (C) measures consumption as reflected in environmental-resource 

indicators: (i) good air quality (OECD 2015)15, (ii) (local) water quality (OECD 2015)16, and (iii) 

(good) sanitation facilities (OECD 2015)17,18. These last three indicators of the quality of the 

environment and resources affect current as well as future environmental amenities and human 

health19. 

GNI per person in PPP$ units are a measure of income to a country’s residents due to factor 

ownership (earnings, interest and dividends, rental income), and it is available for spending on 

current consumption and future consumption (via savings). Leisure contributes directly to household 

utility and (own) housework is combined with (some of the) goods purchased in the market from 

national income to produce commodities that yield utility currently and possibly in the future 

                                                            
11 Defined as percentage of GDP spent on social support programs. 
12 This is the percentage of respondents in the most recent Gallop World Poll that indicated “Yes” to the question: “Do 
you have confidence in national government?” 
13 An indicator of freedom of the press is derived from questions about the legal environment, political environment, and 
economic environment. 
14 The percentage of respondents who answered "Yes" to the question: "Do you feel safe walking alone at night in the city 
or area where you live?"  
15 PM2.5 is the annual population weighted exposure to particulate matters less than 2.5 microns in diameter (PM.25 
concentrations in micrograms per cubic meter). PM2.5 is especially detrimental to lung health. Good air quality is then 
defined as 40 minus PM2.5. The choice of 40 is arbitrary, but our transformation means that larger numbers represent 
better air quality. 
16 Defined as the percentage who answered "Yes" to the question:  "In the city or area where you live, are you satisfied or 
dissatisfied with the quality of water?" 
17 Defined as the percentage of the population living in a dwelling with indoor flushing toilet for the sole use of their 
households.    
18 Data on sanitary facilities were missing for Australia, New Zealand, and Israel. To remedy this problem, we substituted 
the average value of this indicator for the other countries. 
19 We have not included an indicator for greenhouse gas emissions that seem to be causing global warming and climate 
change. Any one country’s contribution to greenhouse gases is not important, it is the global accumulation across all 
countries and time. Hence, global warming is a global “public bad.” 



13 
 

(Michael and Becker 1973; Gronau 1977; Huffman 2011). Hence, it can be plausibly argued that 

leisure and (own) housework contribute positively to human wellbeing. If adults shift time from 

(own) housework to market work for pay, national income increases but home production (and 

leisure) decrease, reflecting a trade-off. An increase in expected length of life at birth contributes to 

human wellbeing provided that average quality of life does not deteriorate (Becker et al. 2005). 

Income inequality may be associated with social-political stress and conflict, especially if no 

good social safety nets exist (Dolan et al 2008). In addition, if one were thinking of the type of 

country to be born in, most would prefer to be born into one with relatively equal income, an 

argument also made by Jones and Klenow (2016). However, some, e.g., Welch (1999), have argued 

that too much equality dulls incentives for effort. However, to the extent that non-inherited wealth 

arises as a result of a large component of good luck, those with large incomes (or wealth) should pay 

high taxes with income being redistributed to the less lucky. For example the Nordic countries have 

been able to adopt a social welfare state that permits globalization and innovation but with shared risk 

(associated with jobs, health, and innovations) and a need to acquire new skills (Andersen et al. 2007; 

Rickertsen 2015). Nordic countries provide large expenditures on the young and the old, but also help 

middle-aged individuals adjust to changes in the labor market due to globalization and new 

technology.20 

Government social support occurs when the government invests in education, health, and 

income support programs. Public education and health programs are common in all OECD countries 

but sharing of the cost with the private sector differs. Unemployment, disability, food, housing, and 

                                                            
20 Andersen et al. (2007) also provide a discussion of some of the challenges facing Nordic countries in the future. 
However, some of these problems have become more severe as a result of a significant number of new refugees come into 
the country from the Middle East. 
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social security programs are other examples of social programs that governments frequently 

contribute to, and they can be argued to increase human wellbeing (OECD 2015).  

Societies where the public has confidence in their government and believe that it is free of 

corruption and has freedom of expression provide a political environment that reduces human stress, 

and increases political involvement and group decision making. These attributes contribute to 

increases human wellbeing (Harkness 2004; Boarini et al. 2012; OECD 2015). Wellbeing also 

increases when individuals feel safe walking in their neighborhoods at night (Dolan et al. 2008; 

Boarini et al. 2012). 

 Clean air and water quality and good sanitary facilities also contribute to good human health 

and recreation possibilities, which increase human wellbeing currently and in the future (European 

Environmental Agency 2010; OECD 2015). Fine particulate matter (PM2.5) is a particular health 

concern because it can penetrate the respiratory system deeply and be absorbed into the blood stream 

leading to respiratory and cardiovascular diseases. Safe drinking water is a key health factor, 

especially for babies and adults with weak immune systems. Exposure to human (and animal) waste 

is also a health hazard leading to diseases and inflammation of the human digestive system and 

inefficient use of dietary intake lowering one’s own health but also fetal health in pregnant women  

(Fogel 1994, 2004). More generally environmental degradation reduces happiness (Ferrer-i-Carbonell 

and Gowdy (2007).  

 Although a number of our indicators are bounded, GNI per person in PPP$ and life 

expectancy are not. Hence, our wellbeing index can increase over time. However, in this paper we are 

focusing on wellbeing comparisons for only 2014.   
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Within each major indicator group, we must first decide on weights.21 Bayesian econometrics 

have been able to undertake research sometimes assuming very little about unknown parameters. In 

these cases they call them diffuse priors, or having equal probability over the permissible range of 

values (Zellner 1971; Greene 2003). Here the permissible range of weights is bounded by the 0-1 

interval, but we interpret a diffuse prior as one placing equal weight on each indicator within a group.  

Hence, weights are one-third each for Group (A) and (C), and one-sixth each for indicators in Group 

(B). Of course, other weights are possible.   

The Empirical Evidence 

 For relative and absolute aggregate human wellbeing comparisons, we use normalized loge 

GNI per person in PPP$ as a baseline reference. This income measure is consistent with what is 

reported in recent World Bank’s World Development Reports. First, we examine in greater detail the 

relative rank and income differentials of OECD countries in 2014. Norway ranks at the top of the list, 

and Mexico rates at the bottom—a difference of 420 normalized log points. Japan and Iceland occupy 

the median position. See Figure 3.  

Dividing the countries into quintiles is a useful initial grouping of countries. Norway, 

Luxembourg, Switzerland, United States, Netherlands and Denmark are in the top quintile (in this 

order). The difference between Norway and Denmark in GNI is 117 normalized log points. The 

fourth quintile consists of Germany, Austria, Australia, Canada, Belgium, Ireland, and the UK. These 

countries are compacted together with GNI differing by only 34 normalized log points from top to 

bottom—Germany to the UK. The third quintile consists of Finland, France, Japan, Iceland, Korea, 

                                                            
21 Let the normalized natural log of wellbeing for Group (A), (B) and (C) indexes be 

* *ln( ) , ln( ) ,Aj iA ijA Bj iB ijBi i
W z W z     and 

*ln( ) ,Cj iC ijCi
W z  respectively. Then aggregate wellbeing for 

country j is ln( ) ln( ) ln( ) ln( )j A Aj B Bj C CjW W W W      where 0 1,g   g = A, B, and C; 

1.A B C        
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Italy, and New Zealand. They are less compacted distributed than the fourth quintile with GNI 

differing by 51 normalized log points from top to bottom—Finland to New Zealand. The second 

quintile consists of Spain, Israel, Slovenia, Czech and Slovak Republics, Portugal, and Estonia. These 

countries are slightly more dispersed than the third quintile with GNI differing by 72 normalized log 

points from top to bottom—Spain to Estonia. The first quintile (which includes only six countries 

rather than seven countries) contains Greece, Poland, Hungary, Chile, Turkey, and Mexico. The 

bottom quintile differs by 127 normalized log points from top to bottom, which is slightly larger than 

for the fifth quintile. 

  Next, we rank the 34 countries by each of the three normalized loge group indexes—Groups 

(A), (B) and (C) using equation (2) and emphasize the change in rank relative to that obtained using 

GNI per person in PPP$ (Figure 3). Based on the normalized index of direction consumption, Group 

(A), Norway ranks at the top and Mexico at the bottom with a difference of 279 normalized log 

points. See Figure 4. Hence, the range is significantly smaller for countries ranked by Group (A) 

attributes than based on GNI. The rank correlation of countries on GNI and Group (A) indexes is 0.8 

(Table 1), and it is noteworthy which countries change rank (Figure 4a). France moves up 13 

positions; Italy by 16 and Spain by 17 positions, and Greece by 8 positions. Some other countries 

move down by a sizeable number of positions, e.g., the United States by 13, Iceland by 8, 

Switzerland by 7, and Sweden and Korea by 6. Some countries retain the same relative rank, e.g., 

Norway, Luxembourg, Netherlands, Germany, Poland, and Mexico, and other countries have small 

positive or negative changes in rank. 

Based on the normalized index of indirect consumption as reflected in socio-political factors 

(Group B), Norway ranks at the top and Mexico at the bottom with a difference of 290 normalized 

log points. See Figure 5.  This is similar to the range from top to bottom for the normalized index of 
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direct consumption.  The rank correlation between GNI and the Group (B) index for these countries is 

0.83 (Table 1). Countries that move up in rank significantly are Finland (11 positions); Iceland and 

New Zealand (7 positions); Iceland (7 positions); and Spain (6 positions). In addition, Slovenia and 

Portugal move up 5 positions. Countries that move down significantly are the United States (-21 

positions), Australia and Korea (-10 positions), and Luxembourg (-8 positions).  Countries that retain 

the same ranking as with GNI are Norway, Switzerland, Ireland, Hungary, Chile, Turkey, and 

Mexico, and other countries move up or down by a smaller number of positions.     

 Using our second indirect consumption, as reflected in environmental-resource indicators, 

Group (C), Iceland ranks at the top and Turkey ranks at the bottom with a difference of 348 

normalized log points. See Figure 6. With a rank correlation between GNI and the Group (C) index of 

0.69, OECD countries experience greater re-ordering (see Figure 6a). No country retains the same 

rank as with GNI ranking. Countries that move up in the ranking by a large number of positions are 

Iceland (17 positions); New Zealand and Portugal (16 positions); Finland (11 positions); and Mexico 

(5 positions). However, some countries move down in rank in a major way: Korea (-14 positions); 

Luxembourg (-13 positions); Switzerland and Belgium (-10 positions); Israel (-9 positions); 

Netherlands (-8 positions); Austria, Japan, and Italy (-7 positions); and the United States (-6 

positions). Other countries move up or down a smaller number of positions using the Group (C) 

indicators. Hence, the ranking by country for Group (C) index compared to GNI per person in PPP$ 

shows the largest number of changes. Hence, given that the resource-environmental index give 

ranking substantially different from GNI per person in PPP$ and with Group (A) and (C), including it 

in our aggregate wellbeing index will significantly change our measure of wellbeing relative to those 

that do not include environmental and resource factors, e.g., Jones and Klenow (2016). 
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  We are now ready to display our new measure of aggregate human wellbeing. To do this, we 

use equation (2), but now we select a set of weights to add together the separate normalized loge 

indexes for Group (A), (B) and (C) indexes. We first assume diffuse beliefs on the weights over the 

admissible range and that they add up 1. Hence, the first set of inter-group weights (I) place equal 

weight on each of the three separate group indicators (1/3, 1/3 and 1/3).  Rankings by the first method 

(I) is presented in Figure 7 and by second method (II) in Figure 8.  

 Under equal weights for the three group indexes, Norway has the highest human wellbeing 

and Turkey the lowest (Figure 7)—a difference of 251 normalized log points, which is substantially 

smaller than the range when countries are ranked by GNI per person in PPP$. In addition to Norway, 

other countries in the top quintile are Sweden, Finland, Germany, Luxembourg, the Netherlands, and 

Denmark (in this order). The range in value of the human wellbeing index from top to the bottom of 

this group is only 39 normalized log points, which is much lower than for GNI per person in PPP$. 

The fourth quintile consists of Switzerland, Canada, Australia, Iceland, Austria, France, and Belgium. 

The range in value of the human wellbeing index from top to bottom of this set of countries is only 

19 normalized log points. The third quintile consists of Spain, New Zealand, UK, Slovenia, the US, 

and Italy. The range for the human wellbeing index from top to bottom of this group is 25 normalized 

log points. The second quintile consists of Portugal, Japan, Czech Republic, Greece, Israel, Slovak 

Republic, and Poland.  The range from top to bottom for this group is a somewhat larger 63 

normalized log points. The first quintile consists of Korea, Estonia, Chile, Hungary, Mexico, and 

Turkey, and the range in the human wellbeing index from top to bottom of this group is a larger 86 

normalized log points.  

  Compared to the intercountry rankings for GNI and the human wellbeing index (I), four 

countries retain the same rank: Norway, the Netherland, Denmark, and Australia (Figure 7a). 
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Countries that move up in wellbeing rank by a large number of positions relative to GNI per person 

in PPP$ rank are Finland (12), Iceland and Spain (7), and Slovenia and Portugal (5). Countries that 

move down by a large number of positions are the United States (-16 positions), Korea (-10 

positions), Japan (-6) and Switzerland (-5). Other countries move up or down in rank by smaller 

amounts. Moreover, the rank correlation of countries using GNI and human wellbeing index (I) is 

0.87 (Table 1). 

 Perhaps our first set of inter-group weights (I) puts too much weight on Groups (B) and (C) 

indexes relative to the Group (A) index, which is our direct measure of current (and future) 

consumption. Hence, we consider a human wellbeing index using inter-group weights (II), where the  

Group (A) index is assigned a relative weight of 0.50 and Groups (B) and (C) indexes are assigned  

0.25 each. Figure 8 displays these results. Norway retains the top position but Mexico is now in the 

bottom position. The range of values of the human wellbeing index from top to bottom is now 254 

normalized log points, which is very similar to that in the wellbeing index (I).  

 Countries that move up a large number of positions are Spain (12), Finland (8), France (7) and 

Portugal and Greece (5). Those moving down a large number of positions are the US (-16), Korea    

(-10), Japan (-6), and Switzerland and Austria (-5). Countries with unchanged rank relative to GNI 

are Norway, Luxembourg, Iceland, Turkey, and Mexico. Other countries move up or down by a small 

number of positions. The correlation between countries ranked using wellbeing index (II) and GNI is 

also 0.87 (Table 1), the same as for wellbeing index (I).  

  Although the rank correlation between wellbeing index (I) and (II) is 0.97, we see that some 

changes in rank occur. In addition, we can compare the quintile rank of groups of countries using 

human wellbeing index (I) and (II). No country that is in the fifth quintile using wellbeing index (I) 

moves to another quintile using wellbeing index (II). However, under index (II), Spain moves to the 
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fourth quintile, and Iceland moves to the third quintile. There are no other movements of countries 

into our or out of the third quintile. Under the two indexing methods, there is no change in countries 

in the first and second quintiles.  Although the rank correlation of countries differ a little depending 

on whether we use human wellbeing index (I) or (II), there is very little movement among quintiles. 

Hence, even after making a significant change in relative weights for Group (A), (B) and (C) indexes 

we find that it does not matter much for relative ranking or quintile grouping of countries. Modest 

changes in relative weights do not change the ranking of countries on wellbeing index (I) and (II) 

much.   We find this result encouraging.  

Conclusion 

We are now in a position to reflect on concerns raised by Nicholas Sarkozy’s belief that wellbeing in 

France was equal to or greater than that of the United States even though the United States ranks 

higher on GDP (or GNI) measures (Stiglitz et al. 2009). Using GNI per person in PPP$, the US ranks 

fourth and France 16. Under the human welling index (I), the rank of France improves by 3 positions 

and using index (II) by 7 positions. However, the rank of the United States falls by 16 positions using 

both human wellbeing indexes, (I) and (II). Under our wellbeing indexes, the ranking of France 

exceeds that of the United States by 7 positions (and 29 normalized log points) using wellbeing index 

(I) and 11 positions (and 38 normalized log points) using wellbeing index (II). In addition, the United 

States has moved down from the fifth to the third quintile.  Korea also does badly using our two 

human wellbeing indexes, moving down 10 positons relative to the rank using GNI, a move from the 

third to the first quintile. Japan also moves down from the third to the second quintile. 

  If one were to take a more conservative position on the choice of human wellbeing index, we 

could choose to use only our index of direct consumption. Recall that it includes leisure plus 

housework and life expectance at birth in addition to GNI per person in PPP$. Then, the rank of the 
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US declines 13 positions moving from the fifth to the third quintile, but the rank of France rises 13 

positions moving from the third to the fifth quintile. France and the US roughly exchange positions. 

Hence, adding only a little breadth to the human wellbeing index relative to GNI alone also results in 

a large change in the rank and quintile position of the US and France among OECD countries.    

  In contrast, the Scandinavian countries perform well using a ranking based on GNI per person 

in PPP$ or human wellbeing indexes being in the fifth quintile, except for Finland. Finland moves up 

8 or 12 positions under the new human wellbeing index rankings relative to ranking by GNI per 

person in PPP$—a move up from the third quintile to the fourth quintile under wellbeing index (I) or 

to the top of the third quintile under wellbeing index (II). Another Nordic country, Iceland, moves 

from the third quintile to the fourth quintile when ranking is based on our human wellbeing index (I), 

but no change occurs under wellbeing index (II). The (relatively) high values that these countries 

obtain on the social-political index and environmental-resource index are a major reason for their 

high rank in our paper, and relative to their rank in studies taking a very narrow set of indicators. 

Perhaps surprising is that the ranking of former transition countries (that are OECD members) 

is approximately the same whether based on GNI per person in PPP$ or either of our two wellbeing 

indexes. To see this, compare their rankings in Figure 3 with those of Figures 7 and 8. One exception 

is that Slovenia does move up from the second to the third quintile under both human wellbeing 

indexes. The rankings of Chile, Turkey, and Mexico are basically unchanged using gross national 

income or our two wellbeing indexes.  
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Figure 1. GNI per Person in U.S. dollars at Official Exchange Rate and in PPP$s for OECD 
Countries, 2014.___________________________________________________________________ 
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Figure 2. Allocation of Time: Market Work, Housework, and Leisure in Selected OECD 
Countries (minutes per day)._________________________________________________________ 

 
Note. Using normalised series for personal care; Unites States: 2005, Finland 1998, France 1999, Germany 2002, Italy 2003, United Kingdom 2001. 
(OECD 2009)  
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Figure 3. Ranking of OECD Countries Based on Normalized loge Gross National Income per 
Person in PPP$, 2014_________________________________________________________ 
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Figure 4. Ranking of OECD Countries Based on Normalized loge Index of Direct Consumption 
(2014 or nearest year)_________________________________________________________  
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Figure 4a. Rank Change by Country for Direct Consumption Relative to GNI per Person in 
PPP$_______________________________________________________________________ 
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Figure 5. Ranking of OECD Countries Based on Normalized loge Index of Indirect 
Consumption Based on Socio-Political Factors (2014 or nearest year)____________  
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Figure 5a. Rank Change by Country for Indirection Consumption Based on Socio-Political 
Factors Relative to GNI per Person in PPP$______________________________________ 
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Figure 6. Ranking of OECD Countries Based on Normalized loge Index of Indirect 
Consumption Based on Environmental-Resource Indicators (2014 or nearest year)  
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Figure 6a. Rank Change by Country for Indirect Consumption Based on Environ-Resource 
Factors Relative to GNI per Person in PPP$_____________________________________ 
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Figure 7. Ranking of OECD Countries Based on Normalized loge Human Wellbeing Index (I) 
(relative  weights of 1/3, 1/3, 1/3 among 3 major indicator groups)__________________   
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Figure 7a. Rank Change by Country for Wellbeing Index (I) (wts: 1/3. 1/3, 1/3) Relative to GNI 
per Person in PPP$_______________________________________________________________  
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Figure 8. Ranking of OECD Countries Based on Normalized loge Human Wellbeing Index (II) 
(relative weights of 1/2, 1/4, 1/4 among 3 major indicator groups)______________________   
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Figure 8a. Rank Change by Country for Wellbeing Index (II) (wts of 1/2. 1/4, 1/4) Relative to 
GNI per Person in PPP$________________________________________________________  
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Table 1. Correlation Coefficients among Pairs of Normalized loge Indicators____  

1. GNI per person in PPP  1  0  0  0  0  0 

2. Direct consumption (A)  0.80  1  0  0  0  0 

3. Indirect consumption (B)  0.83  0.75  1  0  0  0 

4. Indirect consumption (C)  0.69  0.47  0.75  1  0  0 

5. Social wellbeing  (I)  0.87  0.80  0.94  0.83  1  0 

6. Social wellbeing (II)  0.87  0.91  0.91  0.73  0.97  1 
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Appendix Table 1. GNI per person in PPP$s vs U.S. Dollar Exchange Rate: OECD Countries, 2014 
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Appendix Table 2. GNI per person PPP$s, Life Expectancy (yrs), Annual Hours of Work and Leisure 

 


