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       Abstract 
Eight years ago we proposed a new measure of happiness in nations, called 
Inequality-Adjusted Happiness, abbreviated as IAH. This measure indicates how 
successful nations are in combining a high level of happiness and a low degree 
of inequality in happiness among citizens. The index gives equal weight to the 
level of happiness measured using the mean and inequality of happiness 
measured using the standard deviation. Scores on this index are now available 
for 139 nations. In this paper we present a technical improvement for the 
method to calculate IAH. 
 
 
1.    DUAL POLICY AIMS 

 
       Happiness is a rising topic on the political agenda and this brings back a classic 

question on priorities in the promotion of happiness. Should we focus on 
achieving a higher level of happiness, or reduce inequality in happiness in the 
first place?  
        Progress in creating greater happiness is typically measured using survey    
studies, in which a representative sample of the general public is asked to    
answer a question such as ‘Taking all together, how satisfied are you with your 
life as-a-whole these days? Please respond by choosing a  number between 0 
and 10’ 2. The level of happiness is then expressed by the mean reported 
happiness. Research shows that average happiness has increased over the last 
decennium in most countries (Veenhoven 2009). Likewise progress in reducing 
inequality can be measured using the standard deviation3

 

 of responses to 

2 Questions on happiness can be phrased in more ways, using different key words. An overview of questions 
that fit the concept of ‘the subjective appreciation of one’s life as-a-whole is available in Veenhoven (2011b). 
The method described in this paper applies to all measures. 
3 In an earlier paper in this journal we argued that the standard deviation is a proper statistic for measuring 
inequality in happiness (Kalmijn & Veenhoven 2005). Recently, Delhey and Kohler (2011) proposed an 
adjustment to that method. We advised against that adjustment in Kalmijn (2012) and Veenhoven (2012) to 
which Delhey and Kohler (2012) replied. 
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survey questions about happiness. Research shows that disparity in happiness 
has decreased substantially during the last decennium in modern nations 
(Veenhoven 2005). 
 
 

2.    NEED FOR INCLUSIVE MONITORING 
 

       Achievement of one of these aims may come at the expense of the other, for 
instance when greater happiness of the majority is brought about by 
exploitation of a minority, or when greater equality results in unhappiness for 
the majority, as has happened in former communist countries. Though current 
social policies appear to add both to a higher level of happiness and to smaller 
inequality in happiness (Ott, 2005), it is worth keeping an eye on the 
combination. This is common practice in policy making where typically multiple 
goals are involved. In this case it calls for an indicator that combines both the 
aim of a higher level of happiness and that of a more equitable distribution of 
happiness  

3.    INEQUALITY-ADJUSTED HAPPINESS 

A first attempt to combine the estimated average happiness value m and the 
within nation standard deviation s was made by Veenhoven (2003), who chose 
the simple ratio m/s.  This statistic, however, has several disadvantages, the 
most important being that it does not allow us to control the relative weights 
assigned to the utilitarian and egalitarian views on happiness, focusing 
exclusively on the level (m) and the dispersion (s) respectively. 
       In an earlier paper in this journal (Veenhoven & Kalmijn, 2005), we 
presented a solution of this problem. To this end, we introduced an indicator 
which we called the Inequality-Adjusted Happiness index (IAH) which is defined 
as an integer number ranging from 0 to 100. This index is usually applied to the 
specific case of equal weights assigned to both views on happiness.   

     
Figure 1.  Three projections of N on the IAH-axis WH: central (C),  
               orthogonal (P) and skew (U). 



Each nation can be represented in Figure 1 as a point with abscissa m and 
ordinate s. The average value m is bounded between the two terminal values of 
the scale of measurement, represented by the points L and H respectively. It 
can be proven (Kalmijn, 2010)  that for each value of m the standard deviation 
s has a maximum possible value and that only points within or on the 
circumference of the semicircle with diameter LH can represent the happiness 
situation in a nation.  
  The IAH-value 100 corresponds to the most happy situation, which is 
characterized by the highest possible scale value of m and s=0, the point H in 
Fig. 1. The situation IAH = 0 is a compromise between both views of the worst 
conceivable situation, which is L according to the utilitarians and T in the 
extremely egalitarian view. This compromise is represented by a point W on the 
semicircle circumference somewhere between L and T. Its exact position 
depends on the weights assigned to both views: the more weight is given to the 
utilitarian view, the closer W is to L. The IAH-value of a nation represented by a 
point N with m and s as its Cartesian coordinates, is obtained by projecting the 
point N onto the line segment WH, which acts as the ‘IAH axis’. The exact 
position of the projection depends on the type of projection.  
  Two options were considered in the 2005 paper, central projection and 
orthogonal projection, resulting in the projections C and P respectively of N. The 
final choice was made in favor of the orthogonal projection and in this case IAH 
is a linear combination of m and s. 
 
Data on IAH in nations 
Using this approach IAH scores have been computed for most nations of the 
world. These data are presented in the World Database of Happiness 
(Veenhoven 2012a) in two reports that are continuously updated. In the first 
report a rank list of current version of IAH in 139 nations is presented 
(Veenhoven 2012c). On this list Costa Rica is currently at the top of the rank 
with an IAH score of 79 and Tanzania at the bottom with a score of 19. In the 
second report findings on changes in IAH since 1973 in 14 western nations are 
presented, with a rise in 10 nations and a decline in four (Veenhoven 2012d).  
  This is how things were up to 2011. The definition of IAH and how this 
statistic is computed was changed slightly in 2012. In this paper we explain why 
this modification was made and discuss the differences in results. 

 
 
4.    THE PROBLEM 

 
       A problem arises with nations that might be represented by a point within the 

semicircle segment LW.  Since LW and WH are orthogonal, any nation 
represented by a point on the line segment LW is projected orthogonally onto 
the IAH-axis in the point W. As the reader can verify easily, a nation 



represented by a point to the left of the line segment LW, but within the 
semicircle, will be projected onto the IAH-axis as a point between V and W, so 
outside the semicircle.”  
      The IAH-value of these nations is less than that of the compromise situation 
W. So to avoid negative IAH-values, we decided to assign the value IAH=0 to a 
nation projected onto V and to accept that the IAH-value of W was a small 
positive number (about +4).  In this way-out, the IAH-value of the nation N is 
defined as 100 x VP/VH, and rounded to integer values.  
  Although the practical consequences of the above decisions seem to be 
rather modest, at least in the ‘equal weights case’, the solution described above 
was felt to be unsatisfactory, but acceptable as long as no better alternative 
was available. 
 
 

5.    THE SOLUTION: SKEW PROJECTION 
 
In a recent discussion on this statistic, Dr. Jan Koster suggested using a skew 
projection as an alternative that enables one to circumvent the above problem.  
In the suggested method, the projector of N is drawn parallel to the tangent WZ 
in W to the semicircle.  The point of intersection U of the line segment WH and 
this projector through N defines the ‘improved’ IAH-value of the nation N as 100 
x WU/WH, and rounded to integer values. In this way, projection outside the 
semicircle is impossible.  
Consequences of the application of the skew projection method 
The most important consequence is that the point W has the zero IAH-value it 
should have and all other IAH-values are positive.  
 
Formula 
The improved IAH-values can be calculated using a formula that is derived in 
Appendix A. In the case equal weights are assigned to both the utilitarian and 
the egalitarian view, and happiness is quantified on a 0 to 10 range, the IAH-
value can be simply approximated as: 

IAH ≈ 8.28·(m – s) + 17.2 
 
Example 
Consider the case of China, where mean happiness on scale 0-10 is 6.14 and 
the standard deviation 2.45 (cf. Appendix B). Substitution of these values gives: 
IAH ≈ 8.28·(6.14 – 2.45) + 17.2 = 47.8, which is rounded to 48.  

 
Application to available data 
The modified IAH-values of a selection of 15 out of 139 nations are listed in 
Appendix B as an illustration together with the corresponding original values 
within parentheses. We selected the five nations with the highest and the five 
with the lowest modified IAH-values and added five more nations with 



intermediate values. The mean values and the corresponding standard 
deviations of these nations are average values of survey results for the period 
2003-2009. Nations with one single survey only in this period were ignored in 
the selection of data for Appendix B.  
 The numerical IAH-values of all the 15 nations are slightly smaller than 
the original ones, due to the shift of the point with IAH=0 towards the point H. 
For most nations the magnitude of the difference between the two rounded 
numbers is of the order of 4 units, as might be expected. The values of the new 
statistic give a more valid indication of the extent to which the happiness 
situation in a nation is remote from the ‘ideal’ situation represented by the point 
H. Therefore, we have decided to adopt this new statistic in the World Database 
of Happiness.  
The most recent IAH values are available in Veenhoven (2012b). 
 
 

6.    CONCLUSION 
 
The application of a skew projection results in Inequality-Adjusted Happiness 
values with properties superior to those of the originally defined index and we 
recommend that these are replaced with an IAH- value calculated on the basis 
of the skew projection method as described in this paper. 
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Appendix A    
Improved IAH by the application of skew projection 

Let M be the centre of the semicircle with radius r. A nation can be represented by its 
mean happiness value  m = LG  as its abscissa and its internal standard deviation  s = 
NG as its ordinate. 
Let W represent the compromise for the worst conceivable situation and WZ be the 
tangent through W to the semicircle.  The skew projection U of N onto the IAH-axis WH 
is obtained as the intersection of WH with the line segment ND through N parallel to 
WZ.  
In that case, the IAH-value of N equals the ratio (UW / HW)x100.   
From the parallelism of WZ and UD follows the proportionality  
UW / HW = ZD / ZH. 

The angles ZMW and DNG are equal; let their value be 2φ, where φ:= angle(WHL). The 
value of 2φ equals [wE/(wE+wU)](π/2), where wE and wU are the weights assigned to the 
egalitarian and utilitarian views respectively. Since 

ZD = ZG – DG  = ZL + LG – DG = ZM – ML + LG – DG 

     = r/cos2φ – r + m – s tan2φ  and 

ZH = ZM + MH = r/cos2φ+ r , 

the IAH-value of the nation represented  by the point N (m,s) equals 

𝑟
cos 2𝜑 − 𝑟 + 𝑚− 𝑠 tan 2𝜑

𝑟
cos 2𝜑 + 𝑟 

× 100 

This result can also be written as 

𝐼𝐴𝐻 =  
(𝑚 − 𝑟) cos 2𝜑 + 𝑟 − 𝑠 sin 2𝜑

𝑟 + 𝑟 cos 2𝜑
× 100 

In the case of equal weights wE = wU and 2𝜑 = 𝜋/4; when happiness is quantified on a 
[0, 10] scale, then r = 5 and in this particular case this formula can be simplified to  
IAH ≈ 8.28(m – s) +17.2.         

 

Figure 2.   Skew projection U of the nation N onto the IAH-axis WH. 

 



Appendix B 
Inequality-Adjusted Happiness (IAH) in 15 nations 2003-2009 
IAH-values in modified and previous version 

Nation 

 

 

Happiness 
 

Inequality-adjusted 
happiness 

Average 
 

Standard 
deviation 

IAH 
(new) 

IAH 
(old) 

Denmark 8.03 1.53 71 (75) 
Iceland 7.87 1.66 69 (73) 
Switzerland 7.74 1.58 68 (72) 
Finland 7.61 1.56 67 (71) 
Netherlands 7.33 1.37 67 (69) 
     
Japan 6.35 1.91 54 (57) 
France 6.45 2.11 53 (58) 
Indonesia 6.16 2.05 51 (55) 
Poland 6.26 2.29 50 (55) 
China 6.14 2.45 48 (53) 
     
Macedonia 4.68 2.57 35 (39) 
Bulgaria 4.46 2.41 34 (37) 
Mali 4.73 2.77 33 (38) 
Zimbabwe 3.23 2.28 25 (26) 
Tanzania 3.03 2.76 19 (22) 
 

Source: Veenhoven 2011a 

 

 


	INDEX OF INEQUALITY-AJUSTED HAPPINESS (IAH) IMPROVED
	Abstract
	1. DUAL POLICY AIMS
	2. NEED FOR INCLUSIVE MONITORING
	3. INEQUALITY-ADJUSTED HAPPINESS
	Figure 1.

	4. THE PROBLEM
	5. THE SOLUTION: SKEW PROJECTION
	6. CONCLUSION
	REFERENCES
	Appendix A
	Figure 2.

	Appendix B



