“COVID-19 and income inequality in OECD countries.” A methodological comment – A reply

John Wildman

Stark (2023) has outlined important issues relating to income inequality and health. The literature that these issues arise from is of great interest, still largely unresolved and, at times, very controversial. The key starting point, in terms of my own research, is Wilkinson (1996), who raised the question of whether income inequality was more important for health than income. As part of that literature I published an article (Jones & Wildman, 2008) that considered evidence in Great Britain. 
Stark’s key contention stems from a paper I published in this journal in 2021 (Wildman, 2021). This paper contributes to the wider income inequality and health literature, and also to the COVID-19 literature, demonstrating that the parroted view that we are ‘all in it together’ was not true. Stark directly quotes from Wildman (2021) and I repeat this quote here, as written by Stark (2023):
‘“A goal of government should be to reduce [income] inequalities and [thereby] improve the [COVID-19 outcomes /] underlying health of their populations.”’
The elements in bold text are those contextual words added by Stark, to which I will return.
Stark goes on to demonstrate important properties of the Gini coefficient, a widely used measure of income inequality, and the one used in my own research. Stark highlights that the Gini coefficient is a relative measure of income inequality, so if all incomes increase by the same proportion the Gini coefficient will remain constant. The Gini coefficient is not a measure of absolute income inequality. In the case of all incomes doubling, the Gini coefficient remains constant but the absolute gap in incomes, for example between the poorest and richest individual, has increased. To measure absolute inequality, one could use the absolute Gini coefficient which is the product of mean income and the Gini coefficient. Although, interestingly Yitzhaki (1979) shows that the product of mean income and the Gini coefficient is equal to the aggregate relative deprivation in a society. As Hey and Lambert (1980) explain, this result enables a ranking of income distributions, based on societies overall relative deprivation, in terms of relative desirability. 
“Thus, for example, if we are trying to choose between two income distributions with identical means, then Yitzhaki’s result implies that we should choose the distribution with the lower Gini coefficient if we wish to minimize society’s overall relative deprivation.” (Hey and Lambert, 1980 p.568)
An argument which partly speaks to the results in Wildman (2021).
Stark (2023) helpfully shows that the Gini coefficient is comprised of two elements – the aggregate level of deprivation, which he refers to as aggregate stress, and aggregate income. Note here that what Stark refers to as aggregate stress is different to the aggregate relative deprivation referred to by Yitzhaki (1979) and Hey and Lambert (1980), for the latter, aggregate relative deprivation is the product of mean income and the Gini coefficient. For Stark, aggregate deprivation, or stress, is the product of mean income and the Gini coefficient and the number of individuals, i.e., total relative deprivation, and for the purposes of this note I will stick with Stark’s terminology. With numerical examples Stark highlights how aggregate stress can increase even as the Gini coefficient decreases – a result that stems from the relative nature of the Gini coefficient: if incomes at the lower end of the distribution increase by a greater proportion than incomes at the higher end of the distribution but by an insufficiently large amount to ensure that the absolute increase in income is also larger at the lower end of the distribution compared to the higher end, then aggregate deprivation (stress) will increase while the Gini coefficient falls. 
From these examples, Stark highlights the problems of measuring income inequality and which measure should be used where. This is a non-trivial point. Which measure of income inequality we should use to investigate the relationship between income inequality and health is important, especially if we believe that absolute changes matter more than relative changes. This also leads to the conclusion that lowering the Gini coefficient may not make sense as a policy goal. He attributes the conclusions in my paper to a mistaken understanding of the construction of the Gini coefficient when he correctly quotes Jones and Wildman (2008) where we write: “Summing the relative deprivation scores of each individual gives the Gini coefficient.” This quote is indeed imprecise and should refer to the case where the individual relative deprivation scores are normalised by the aggregate income. Mea culpa. 
However, I believe that there are several clarifications required regarding the income inequality and health relationship that have not been fully considered in Stark (2023). 
Firstly, in the examples presented by Stark (2023) distributional changes are based on increasing mean income. As Hey and Lambert (1980) show, with increasing means, even with Lorenz dominance, it is not possible to say anything regarding levels of relative deprivation. All the analysis undertaken in Wildman (2021) includes mean income as a control variable, in which case all results are interpreted as ceteris paribus – changes in the distribution of income that preserve the mean must reduce aggregate deprivation (stress) – and it is within these bounds that any discussion should be considered. Echoing the earlier quote from Hey and Lambert, any reduction in the Gini coefficient will reduce aggregate deprivation.
Secondly, aggregate data are not suitable for investigating the relationship between income inequality and health. Gravelle et al. (2002) demonstrate the problems that may arise from using aggregate data when investigating the relationship between income inequality and health. Any such relationship could be an artefact of aggregation. A relationship between income inequality and average health may be observed even when income inequality has no impact on individual health. In fact, it was this very issue that motivated Jones and Wildman (2008) to undertake an analysis examining whether individual deprivation (stress) affected individual health. Only using individual level data is it possible to disentangle the impact of income inequality on health from the potential ecological fallacy that may arise from using aggregate data. To some degree Stark’s comment further highlights the potential pitfalls of using aggregate data, especially if one were to not control for income levels. 
Thirdly, and related to the point above, Wildman (2021) was never intended to be an analysis of whether income inequality causes poor health. The paper had the relative income hypothesis as its motivation, for this has been a literature where aggregate data analysis, using the Gini coefficient as the measure of income inequality, has been widely used. However, based on my own criticisms of the use of aggregate data, the paper is very clear to highlight that the analysis does not intend to provide unequivocal evidence that income inequality affects COVID-19 outcomes, it simply cannot do that, the paper is much more nuanced. The paper makes no claims for whether the mechanism at play is based on relative or absolute income. In fact, the analysis holds even if income inequality has no direct effect on health and the only effect runs from income to health, this is sometimes referred to as the absolute income hypothesis (Gravelle et al. 2002). Recall that the Gini coefficient is the ratio of aggregate (deprivation) stress and aggregate income. If there is no deprivation effect, then the numerator reduces simply to the aggregate differences in absolute income. It is the same quantity but now has no further interpretation with regards to deprivation or stress. In this case the Gini coefficient simply tells a story relating to different marginal products of income with respect to health outcomes. In a given country/society, average health may rise, for a given average income level, if income is redistributed from the high-income individuals to the low-income individuals. This is not due to any direct income inequality effect but due the fact that low-income individuals may have a larger marginal product of income with respect to health outputs than high income individuals. Essentially, the health production function is concave. In such a case a change in the Gini coefficient may lead to a change in average health – demonstrating that the distribution of income is important – in fact, this is the very argument made in Gravelle et al. (2002) and by Deaton (2003).
Fourthly, the paper is clear to say that the Gini coefficient, and wider distributions of income more generally, can be a proxy for many aspects of deprivation that are not simply based on distances in income levels. These factors include poor housing quality, polluted urban environments, lifestyle factors, chronic disease etc. all of which may have an impact on COVID-19 outcomes. These factors are more closely linked to the absolute income hypothesis than they are to the relative income hypothesis.
These arguments highlight the nuances behind the analysis conducted in my paper (Wildman, 2021), which are broader than the relative deprivation argument that underpins Stark (2023). Of course, Stark’s point is well made, and is an important reminder that inequality measures are complex and multifaceted. But reducing inequality is a broader goal, even if income inequality has no direct link to health at the individual level.
And on that basis, I return to the original quote (derived from my own writing) that appears in Stark (2023). I present two versions – the version above, which is directly copied from Stark (2023) which includes the words in bold added by Stark (they are not in bold in his paper but are highlighted here to demonstrate Stark’s additions) and the original version in Wildman (2021).
‘“A goal of government should be to reduce [income] inequalities and [thereby] improve the [COVID-19 outcomes /] underlying health of their populations.”’ Stark (2023)
“A goal of government should be to reduce inequalities and improve the underlying health of their populations.” Wildman (2021)
When viewed side-by-side these quotes have different meanings. The first says that reducing income inequalities will improve the COVID-19 health outcomes and underlying health of their populations. The second is a wider call for improving the health of populations and that by tackling inequality, be that in housing, or in health, or in income, governments can better prepare their populations for future pandemics. 






References

Angus Deaton. (2003). Health, Inequity, and Economic Development. Journal of Economic Literature, 41(1), 113–158. 
Gravelle, H., Wildman, J., & Sutton, M. (2002). Income, income inequality and health: What can we learn from aggregate data? Social Science and Medicine, 54(4). https://doi.org/10.1016/S0277-9536(01)00053-3
John D. Hey and Peter J Lambert. (1980). Relative deprivation and the gini coefficient: Comment. Quarterly Journal of Economics, 95, 567–573. https://doi.org/10.2307/1883197
Jones, A. M., & Wildman, J. (2008). Health, income and relative deprivation: Evidence from the BHPS. Journal of Health Economics, 27(2). https://doi.org/10.1016/j.jhealeco.2007.05.007
Wildman, J. (2021). COVID-19 and income inequality in OECD countries. The European Journal of Health Economics, 22(3), 455. https://doi.org/10.1007/S10198-021-01266-4
Wilkinson, R. (1996). Unhealthy Societies. The Afflictions of Inequality. Routledge.
Yitzhaki, S. (1979). Relative Deprivation and the Gini Coefficient. 93(2), 321–324.


