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Acronyms

DA LY Disability Adjusted Life Year

H D I Human Development Index

H U I Health Utility of Income

H U T Health Utility of Taxes
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G D P Gross Domestic Product
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V B A Value Balancing Alliance

VS L Value of Statistical Life
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Glossary

Health Utility of Income The contribution of income to an individual’s well-being in a given 
location.

Health State of complete physical, mental and social well-being. Health 
is sometimes defined more narrowly, encompassing only physical 
and mental health (based on a medical definition). In this report, 
we define health as including well-being, representing an absolute 
measure of well-being.

Human capital The knowledge, skills, competencies and attributes possessed by 
individuals that contribute to their well-being (adapted from: the 
Social and Human Capital Protocol, 2019).

Impact A positive or negative contribution to one or more dimensions of 
well-being.

Impact pathway A logical series of cause and effect chain of events that describe 
how a specific activity results in changes in natural or human 
capital. An impact pathway is described in terms of input, activity, 
output, outcome and impact. 

Impact valuation Assessment and accounting of the relative importance, worth, 
utility or usefulness of natural or human capital to people 
and society. Valuation can be monetary or non-monetary 
(e.g., expressed in physical metrics or quantities).

Outcome Changes in the lives of those in a target population or natural 
ecosystem (e.g., difference of income from a living wage, 
additional income opportunities derived from a skill’s acquisition).

Output Direct measurable result of an activity (e.g., income, access to 
healthcare, hours of training received, emissions of GHGs). 

Social capital Public institutions, infrastructure, resources, social networks 
and their shared norms, values and understanding in a society 
(adapted from: the Social and Human Capital Protocol, 2019).

Well-being State of being comfortable, healthy, or happy. Well-being can be 
measured in absolute or relative terms related to a person. In this 
methodology, we use an absolute measure of well-being which 
encompasses both quality of life and life expectancy.
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With the rise of societal and environmental challenges faced by the world today, 
businesses are under increased pressure to contribute to society by helping to solve 
those challenges. Businesses are rapidly increasing their sustainability commitments, 
net zero strategies and ESG reporting, incentivized by various stakeholders including 
investors, the public sector, NGOs and the civil society. One of the key challenges in our 
society is income and wealth inequalities, driven partly by the evolution of employment 
conditions around the world. Businesses remain the biggest force in creating 
employment and the most frequent narrative unilaterally claims that new jobs are 
beneficial for society. However, we know that the quality of jobs can vary greatly, and in 
some cases may lead to a negative impact on human capital if income does not reach 
a minimum threshold or if other conditions are not favorable (i.e., risky jobs). Measuring 
the impact of businesses on society is becoming crucial to address these issues. Impact 
measurement and valuation also supports relevant strategies and decision making to 
deliver both societal and business value. This measurement trend is driven currently by 
the Capitals Coalition and the Value Balancing Alliance, among others.

In this paper, we propose a new approach to measuring the societal value of income 
and related change (positive or negative) in human capital. This method goes beyond 
the traditional approach of considering the real value of wages with or without a simple 
economic multiplier (i.e., based on input output models, for instance, looking at direct, 
indirect and induced economic output). Our process relies on research from the field 
of social determinants of health and considers the relative utility of income in terms of 
change in health impact within a defined income gap. We measure the health impact 
using DALYs (Disability Adjusted Life Years) and use statistics from the OECD and 
Eurostat, among other data sources. We call this indicator the Health Utility of Income 
(HUI), which serves to translate an income change to a change in health outcome 
(DALYs). We use the living wage, defined as a wage point that ensures a basic but 
decent life for a household, as a baseline from which impact is measured, and to define 
the income gap within which most of the health gap is observed.

The Health Utility of Income is an important method to measure businesses 
employment’s impact on human capital, related to the payment of wages (from a 
societal value perspective, which is different from a business value). In this paper, we 
demonstrate how such an approach helps create insights for  multinational companies 
such as Novartis, which employs more than 100,000 people in more than one 
hundred countries. We also share a global model that we developed based on ILO and 
WageIndicator Foundation statistics that allows us to assess the size of the issue of 
a wage gap to a living wage worldwide. Both of those applications, together with the 
HUI model presented here, will contribute to the development of impact measurement 
and valuation standards and support businesses in understanding their societal value, 
developing better strategies and improving decision making.

Abstract
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Global inequalities are at a record high, illustrated by the fact that the richest 1 % of 
the population in the world owns twice as much wealth as 6.9 billion people (Oxfam, 
2020). More specifically, approximatively 2,000 billionaires now own the same 
wealth as the bottom 4.7 billion people (Oxfam, 2020). Some level of inequalities are 
inevitable and even beneficial; however, the current level of wages, wealth and health 
inequalities negatively impact our society and future capacity to grow our economy.

Additionally, the narrative of many governments, politicians and businesses is often 
about the benefits of job creation, but crucially fails to address the quality of jobs 
created. Depending on the nature of the work, in particular for low-income jobs that 
are below the living wage threshold, employees may experience a negative impact in 
working such jobs. We challenge this traditional, but outdated, narrative of quantity 
over quality of jobs.

It is important to utilize the right metrics of human capital in order to capture the 
value of wages for a society, which can then serve as the basis for improved decision 
making and business steering (strategy). The development of such metrics, often 
referred to as impact valuation, is currently driven internationally by the Capitals 
Coalition, the Value Balancing Alliance (VBA), and the World Business Council for 
Sustainable Development (WBCSD). The Capitals Coalition published the Natural 
Capital Protocol 1 in 2016 and the Social and Human Capital Protocol 2 in 2019, 
which provide a framework for businesses to measure their impact on both society 
and dependencies. However, relevant methodologies are lacking in particular on the 
human and social capital field, often leaving companies to choose overly simplistic 
methods focused more on outputs than outcomes or impacts.

In this methodology paper we introduce a method we call the Health Utility of 
Income (HUI) 3, which measures the value of wages provided by employment 

1 https://capitalscoalition.org/capitals-approach/natural-capital-protocol

2 https://capitalscoalition.org/capitals-approach/social-human-capital-protocol

3  The method was originally published in Vionnet et al. (2018) Measuring and valuing 
the social impact of wages – the living wages global dataset and the health utility 
of income. Whitepaper – Valuing Impact. This paper is an update, improvement and 
extension of the initial methodology produced by the same authors as the original 
publication.

Introduction

1

https://capitalscoalition.org/capitals-approach/natural-capital-protocol
https://capitalscoalition.org/capitals-approach/social-human-capital-protocol
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and other sources. Thanks to the HUI, those wages are translated into a unique, 
relevant, comparable and consistent impact reflected by the change in well-being 
of individuals or population (using the proxy of health). We illustrate the use of the 
HUI method first at the macro-economic level, by identifying the overall gap that 
exists between wages provided to the global workforce and the living wage, and its 
impact on well-being. Secondly, we showcase the use of the method for a business, 
Novartis, and its impact on human capital through wages and employment across its 
supply chain and operations.
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The Health Utility of Income

 2.1 Context

2

Employment and income are often seen as solely positive societal contributions, 
without considering their quality and the fact that they might not always lead to a 
positive impact. If a job pays an income that is not sufficient to sustain a basic and 
decent standard of living or that this person must work a second job to complement 
his / her income or life in poverty, we cannot consider that first job to have a 
positive impact for the person employed or for society more broadly. To support 
this analysis, we identified the living wage 4, 5 indicator as a critical threshold to 
consider. The living wage is a concept that is quickly gaining in importance across 
governments and organizations, including in corporate sustainability strategies 
and in discussions around inequalities. It is defined as the “remuneration received 
for a standard work week by a worker in a particular place sufficient to afford a 
decent standard of living for the worker and her or his family. Elements of a decent 
standard of living include food, water, housing, education, health care, transport, 
clothing, and other essential needs, including provision for unexpected events” 
(Global Living Wage Coalition, 2016). By comparing a wage to a living wage, it 
is possible to identify whether a job opportunity provides a person sufficient 
opportunities or not. However, it is not enough to identify the absolute contribution 
toward a person’s well-being. To achieve this, we must also consider the concept of 
social determinants of health and well-being.

The body of research on social determinants of health has been developed by, 
among others, the World Health Organization 6. The underlying idea is that our 
health, including our quality of life and life expectancy, are defined by a variety of 

4  Anker & Anker (2017) Living Wages Around the World – Manual for Measurement. 
Edward Elgar Publishing.

5 https://wageindicator.org/salary/living-wage

6   WHO (2008) Closing the gap in a generation – Health equity through action on the 
social determinants of health. Commission on Social Determinants of Health.

  WHO (2014) Review of social determinants and the health divide in the WHO 
European Region: final report. UCL Institute of Health Equity.

  WHO (2016) Social protection, income and health inequities. Final report of the task 
group on GDP, taxes, income and welfare. Review of social determinants of health and 
the health divide in the WHO European Region.

  WHO (2016) The economics of social determinants of health and health inequalities: 
a resource book. 

https://wageindicator.org/salary/living-wage
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determinants including behaviors, genetic predispositions, environmental factors 
and, of course, social determinants. Among the social determinants are education 
and early age development, access to health care and a social protection system, 
the neighborhood and environment, the social and community context, and 
economic stability, both while working and in retirement.

Illustration of the key social determinants (pillars) of health

Source: Center for Disease Control and Prevention.

Figure 1

Income plays an important part in the latter pillar of economic stability, shown 
in Figure 1. The key question is how can we measure the contribution of income 
towards health and well-being. In the academic literature, the concept of utility of 
wages is extensively discussed, usually based on the stated or revealed preferences 
approach (subjective measure). In our case, it is important to be able to link 
the utility to an absolute measure of well-being (objective measure) that can be 
deployed to any country and socio-economic condition in the world. This absolute 
measure of health is crucial to be able to compare countries or regions, as well 
as to compare impacts generated by other drivers of well-being (e.g., education, 
taxes, security). The research on the social determinants of health shows that the 
health inequities that result from income inequalities provide a strong argument 
to assess the utility of wages across a range of socio-economic conditions and 

Social 
determinants

Education access and quality

Health care and quality

Neighborhood and built environment

Social and community context

Economic stability
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countries. This health inequity can be seen in the life expectancy differences 
between low- and high-income populations in a given country. Studies 7, 8, 9 show 
that health inequities can cause a difference of 3.5 years of life expectancy in 
Sweden between the highest and lowest income education level (a good proxy to 
income level), and a difference of 8.6 years in Poland and 10.7 in Slovak Republic. 
We interpret this life expectancy gap as mainly driven by income inequalities, 
assuming everything else is equal (e.g., socio-economic conditions, public access 
to health care, education). This health gap is defined at a country level, as country 
boundaries are usually a good basis for identifying homogenous socio-economic 
conditions at a high level 10. The health gap could also encompass other life quality 
measures correlated to income inequalities. However, data is lacking on this topic, 
so we capture only life expectancy gap (health gap) at the moment.

Beyond the health gap, the health utility of wages might vary according to the 
level of income someone already receives 11, 12. This variability is usually more 
subjective and, despite research showing a decreasing marginal utility with an 
increase of income, it is unknown how precisely this utility varies according to 
health status. For this reason, we consider in this theoretical framework a constant 
marginal utility up to a maximum income threshold. In practice we identified the 
income threshold as equivalent to four times the value of a living wage as a good 
proxy (Jebb et al. 2018, see Table 1). For instance, Western Europe indicates a 
life satisfaction maximum income at $ 100,000 USD whereas the majority of 
countries in this region are around $ 25,000 USD living wage.

7  OECD (2019), Health for everyone? social inequalities in health and health systems, 
OECD Health Policy Studies, OECD Publishing, Paris.

  OECD (2018), Inequalities in life expectancy, in Health at a glance: Europe 2018: 
State of Health in the EU Cycle.

 OECD Health Policy Studies, OECD Publishing, Paris / European Union, Brussels.

8  National Academies of Sciences, Engineering, and Medicine. (2015). The Growing 
Gap in Life Expectancy by Income: Implications for Federal Programs and Policy 
Responses. Committee on the Long-Run Macroeconomic Effects of the Aging U.S. 
Population-Phase II. Committee on Population, Division of Behavioral and Social 
Sciences and Education. Board on Mathematical Sciences and Their Applications, 
Division on Engineering and Physical Sciences. Washington, DC: The National 
Academies Press.

9  Corsini (2010) Highly educated men and women likely to live longer – Life expectancy 
by educational attainment. Eurostat. Statistics in focus

10  Preston S. H. (2007) The changing relation between mortality and level of economic 
development. International Journal of Epidemiology 36 : 484–400

11  Layard R., Nickell S., Mayraz G. (2008) The Marginal Utility of Income. Journal of 
Public Economics 92 : 1846 – 1857

12  Andrew E. Clark, Yarine Fawaz. (2015) Retirement and the Marginal Utility of Income. 
PSE Working Papers no. 2015 –25.
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Region LE  
satiation

PE  
satiation

NA  
satiation

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

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

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

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

Southeast Asia  $ 70,000 N / A N / A

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

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

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

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

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

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

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

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

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

High education  $ 115,000  $ 60,000  $ 70,000

Satiation points across regions, gender and education indicate the 
point of income beyond which life satisfaction or emotional well-being 
does not change anymore.

N / A indicates occasions were no positive relationship was found 

between log income and SWB.

LE, life evaluation; PA, positive affect; NA, negative affect.

Table 1

Further research could help refine this assumption and provide an improved 
estimate of the variation of marginal health utility of income below the maximum 
threshold.

Source: Jebb et al. (2018) Happiness, income satiation and turning points 
around the world. Nature Human Behaviour, Vol. 2, 33–38.
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 2.2 Theoretical framework

Impact valuation typically focus on natural, human and social capital, whether used 
in the private sector or for other organizations. In order to ensure the comparability 
of the impact valuation results, we think it is crucial to define a unique, consistent, 
relevant and comparable impact indicator. We use change in well-being as this 
unique impact indicator in our theoretical framework. As a society, the only way 
we value capitals is by using reference systems like our finances, our spending and 
so on. But the ultimate goal of the economy is to provide us with a good quality of 
life and a long life (summarized as well-being here). This is why defining impact as 
well-being makes sense in an impact framework and allows for greater relevance, 
comparability and consistency.

The impact framework depicted in Figure 2 reflects this choice of a unique impact 
indicator and highlights two broad types of valuation pathways that are required 
to measure it. The first type of pathway covers direct health or well-being effects, 
such as when an activity affects the physical or psychological health of someone 
(e.g., occupational safety). The second type of pathway covers economic outcomes 
or proxies, such as income or taxes. This economic outcome pathway requires 
utility models which translate a change of economic effects into a change in life 
quality of individuals (human capital) or groups of people (social capital).

Impact framework defining the valuation pathways that lead to the 
single impact indicator: change in well-being.

Figure 2

Activities

Impact
(change in well-being)

Output and 
outcomes

Human capital

Social capital

Natural capital

Valuation pathways

Direct health outcomes

Physical health 
or Psychological health

Life quality or expectancy 
(change in well-being)

Economic outcomes

Present or future / 
recurrent effects

Effects at individual or 
population level

Utility models

Translate a change in economic 

terms for an individual or 

population to a change in 

well-being (like HUI or HUT)
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The HUI method (one of the utility models required by the impact framework 
presented) allows us to translate income related effects (e.g., wages, cost of living 
and other activities that have an effect on personal or household finance) into a 
change in well-being. We define the HUI as the contribution of income to wellbeing 
for a given location, for instance at the country level.

The change in well-being (using health as a proxy) draws from both life quality 
and life expectancy, using the indicator of Disability Adjusted Life Years (DALYs). 
The DALY combines the Years of Life Lost (YLL, connected to life expectancy) and 
the Years of Life Disabled (YLD, connected to quality of life), by considering the 
YLD as a fraction of YLL using disability weights published by the WHO. Those 
weights can easily be adapted and extended to conditions that affect quality of life 
such as inclusion, happiness and belonging. They can also be informed by stated 
preferences or primary data collected from beneficiaries if needed. We provide the 
health gaps per country, defined using the DALY indicator, in the Appendix and 
describe more in detail in chapter 2.5.

The income gap is the range of income within which all or most of the health 
change of well-being (linked to income) is experienced, and which, for instance, we 
can define as a multiple of the living wage measure. As explained in the previous 
chapter, based on empirical observations, we define the income threshold as 
equivalent to four times the living wage in a particular location or country 13.

The base HUI equation provides an HUI for each location (linear model 14), up to 
a maximum income threshold beyond which no additional effect on life quality is 
expected. This maximum threshold is equivalent to the health gap defined above, 
which is above the maximum value of the income gap. As this income gap is defined 
as equivalent to four times the living wage, this value can be used as the threshold 
beyond which no additional effect on life quality is expected. A modified equation 
(nonlinear), accounting for a change of health utility along the income axis, could be 
developed if sufficient evidence can be found (which is not the case at the moment).

13  Layard R., Nickell S., Mayraz G. (2008) The Marginal Utility of Income. Journal of Public 
Economics 92:1846-1857

14  A non-linear model would require a modified equation with a HUI factor function of the 
income level assessed.
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The HUI factors are used as direct multipliers to an income or income change. 
A baseline needs to be established; which can be either the living wage, when an 
absolute impact valuation is assessed, or another referential such as 0 when an 
additive effect is assessed. 

When the living wage serves as the baseline, all the wages paid below the living 
wage will have a negative impact on human capital, while wages above the living 
wage will have a positive impact. If an employee receives the living wage, the 
impact is null, meaning that the wage does not influence the human capital value.

When using a baseline of 0, we implicitly assume that the wage would not be 
received if the entity providing it did not exist. When using this baseline, any wage 
contributes positively to human capital. When using this baseline, we recommend 
considering separately the additional effect of the gap to living wage for all the 
wages below the living wage threshold, in addition to the positive effect of the 
wage itself.

The choice of baseline is context dependent and based on subjective choices 
as well. It could be standardized, although that is not the objective of this 
methodology paper. The choice of baseline should be made in line with the 
objective and context of the study.

HUIl =
Change in well-beingl

Income gapl

H U I  E Q U AT I O N

HUI: Health Utility of Income (QALY / DALY )

l : Location (e.g., country)

Change in well-being: Life quality (e.g., YLD) and expectancy (e.g., YLL) differences 
that are explained by income inequalities (also called the 
“health gap”), reported per year of life or, more precisely, year 
of work. Those factors are provided in the Appendix.

Income gap: The gap of income within which the health inequity (or gap) is 
experienced, expressed in a chosen currency (e.g., USD).

Where:

The HUI equation is:
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Incomemax: Is the income value at the top of the income gap, which we define 
as four times the living wage.

Incomeemployee: Is the income of the employee assessed.

Human capital impact (DALY)=

min [ HUI•(incomemax-baseline), HUI•(incomeemployee- baseline)]

The equation to apply the HUI factors is thus the following:

Where:

Illustration of the working of the HUI model, when the HUI factors are 
multiplied by the income.

Figure 3

Figure 3 illustrates the resulting impact generated by the multiplication of the HUI 
factor with an income.

Change in 
well-being

Income

+

-

Location A

Location B

Location C

Baseline
such as the 
living wage

Income threshold
(beyond which no further change 
in life quality is observed)
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 2.3 How to use the HUI

 2.4 The monetary valuation of DALYs

To illustrate the use of a HUI factor, we consider an example of an employee 
located in India. 

The health gap in India has been estimated at 0.58 DALY / year of work 
(see Appendix for full dataset) and the living wage to Rs 265,800 per year 
(WageIndicator Foundation) leading to a HUI factor of 5.45e-7 DALY / Rs. To 
assess the human capital impact of an employee with a salary of Rs 1 million, we 
apply the following calculation (as the income is just below the threshold of four 
times the living wage, we did not use the minimum function):

If the wage of the employee had been lower than the living wage, we would have 
found a negative impact for the employee. However, it also depends on the baseline 
chosen for the assessment. The current value of 0.4 DALY indicates a positive 
contribution to human capital, which is equivalent to approximately 4 to 5 months 
months of life expectancy 15.

Note that the application of the HUI factor is based on gross wages or income, as it 
was developed based on statistics of gross living wages and gross income in general.

Human capital impactemployee india = 5.45 e
-7•(1e6- 265,800) = 0.4 DALY  

The DALY can be monetized for the purpose of impact valuation studies or other 
applications. Different valuations can be used, such as the value of a statistical 
life (VSL) or the social utility of life. Both concepts are briefly described below, 
although it is not the objective of this methodology paper to prescribe a valuation 
factor for DALY.

The value of a statistical life (VSL) is the marginal rate of substitution between 
income (or wealth) and mortality risk. It is usually measured by asking a wide 
range of people their willingness to pay to prevent a specific health condition. 
By analyzing different data points across population groups and health conditions, 
it is possible to estimate the full value of a life. Using this method, the value of a life 

15  Assuming a value of DALY of 3,332,735 rupees (based on the social utility of life, using 
the productive value as a proxy based on OECD average GDP per capita), we obtain a 
societal value (human capital) of 1,333,094 Rs.
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can be estimated to be worth between $ 5 and $ 20 million USD (for a full life), while 
a common value used in the context of impact valuation has been approximately 
$ 185,000 USD / DALY 16.

 The social utility of life is a slightly different concept from the value of a statistical 
life. As such, it should be informed by the utility for a population or entire society 
rather than at the individual level. Accordingly, this value should be anchored in a 
macro-economic perspective. Although research is lacking to set this value, a range 
of companies are using an ideal productivity value as a proxy for this social utility. 
For instance, an average GDP or GNI / capita can be used to estimate this value, for 
example, the average GDP / capita of OECD countries. Using this approach might 
underestimate the social utility of life, which goes beyond the productive capacity of 
individuals, for instance including all non-productive activities (e.g. child and family 
care, knowledge and art creation, etc).

16  OECD (2012) The value of statistical life: a meta-analysis. Working Party on National 
Environmental Policies. Environmental Directorate / Environmental Policy Committee. 
OECD.

 2.5 Current application and HUI factors

In order to develop an operational set of HUI factors worldwide, we must rely on 
existing international datasets. The income gap is easily assessed by using living 
wage data, for instance, from the WageIndicator worldwide dataset. As mentioned 
previously, the income gap is best estimated using a gap equivalent to four times the 
typical family living wage estimate.

For the health gap, expressed in DALYs, research from the OECD and Eurostat 
about social determinants of health provide us with a starting point to develop 
a global model. Unfortunately, a consistent global dataset on health inequities 
related to income inequalities is not available and a model that extrapolates existing 
datasets to the other countries in the world must be used. The OECD and Eurostat 
dataset, summarized in Table 2, presents the life expectancy differences at age 30 
between people with the lowest and highest level of education (which we consider a 
proxy for income levels).
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Country Name Reference source Men gap 
in life expectancy 
at age 25 or 30

Women gap 
in life expectancy  
at age 25 or 30

Norway O E C D 6.8 4.8

Denmark O E C D 6.8 5.2

Sweden O E C D 5.9 5.0

United States O E C D 7.3 3.9

Netherlands E U R O S TAT 5.8 4.6

Austria O E C D 6.4 3.0

Finland O E C D 7.6 4.8

Australia O E C D 6.6 3.7

Belgium O E C D 9.9 6.8

Canada O E C D 4.1 2.7

New Zealand O E C D 4.6 4.4

Israel O E C D 5.6 3.8

United Kingdom O E C D 4.4 4.0

France O E C D 6.8 2.7

Italy O E C D 3.8 2.0

Slovenia O E C D 8.3 4.7

Czech Republic O E C D 13.1 4.8

Portugal E U R O S TAT 5.6 2.8

Estonia E U R O S TAT 8.5 5.4

Slovak Republic O E C D 7.5 3.9

Greece E U R O S TAT 6.0 2.4

Latvia O E C D 11.6 8.3

Hungary O E C D 13.9 5.7

Croatia E U R O S TAT 5.2 1.6

Poland O E C D 12.6 6.2

Chile O E C D 10.9 7.6

Romania E U R O S TAT 9.7 3.8

Turkey O E C D 4.1 4.0

Bulgaria E U R O S TAT 6.9 4.5

Mexico O E C D 4.8 2.7

Gap in life expectancy at age 30 between people with the lowest and highest level 
of education (proxy for income) in 2016 (or nearest year). 
Source: Health at a Glance: Europe 2018 OECD / European Union 2018.

Table 2
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We identified next the correlation between the health gaps identified and related 
health utility of income factors and a key variable, the Human Development Index 
(HDI), which showed decent, but not great, correlation (R2=0.41). Based on this 
correlation, we calculated the HUI factors for all the countries in the world, for 
which no primary data exists, using this linear correlation with the HDI indicator.

Figure 4 shows the results of the HUI factors global model plotted against the GDP 
per capita (World Bank, 2019). The results show clearly that an inverse correlation 
exists between the HUI value and the GDP per capita. It shows that the higher the 
income of a country, the lower the utility of money. This is explained mostly by the 
fact that richer countries have better infrastructures, health and education services 
and other social benefits than poorer countries, as well as a larger money supply 
distributed among their population. Better socio-economic conditions allow people 
to rely less on money to obtain a good and long life, which results in a lower utility of 
money. However, it is important to also read the graph in Figure 4 vertically, meaning 
that for a similar c, the HUI can vary significantly. For instance, Croatia and Panama 
have similar GDP / capita ($ 12 –14,000 USD / capita in 2020) while their HUI 
varies significantly from 0.076 to 0.27 (3.6 times greater for Panama). This shows 
that GDP / capita is not the only driver to determine the health gap; other factors 
play an important role too (e.g., inequalities within a country, infrastructures, social 
services).

Global dataset of HUI factors plotted against the GDP per capita  
(World Bank 2019).

Figure 4
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Visually, Figure 5 shows the HUI factors on a more intuitive color-coded map of the 
world which highlights the low utility in developed countries (North America, Europe 
and Australia / New Zealand) and the high utility in poorer countries. The highest 
utilities are achieved in sub-Saharan countries.

Worldwide health gaps (DALY per year of work), which are at the basis of the 
HUI factors calculation.

DALY per year of work

0.1 0.6

Figure 5

The scale has been cut at 0.6 for visualisation purpose, showing the countries with the 
highest HUI values. Light and dark green countires have relatively lower HUI values.

The HUI factors are typically expressed in DALY per year of work and per country 
and are provided in the Appendix.
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We must consider the current limitations of the model when interpreting the 
results of the application of the HUI factors and also for future refinement of 
the methodology. The current theoretical framework and application’s limitations 
include:

•  It is based on life expectancy data only and does not account for 
life quality changes (owing to limited data that exists on life quality 
changes related to income inequalities).

•  The health gap is based on a limited number of countries for which 
data is available, in particular OECD countries which tend to be 
higher income countries. This means that low-income countries 
are mostly estimated through extrapolations of our model and not 
based on primary data, which limits the relevance of the model to 
this limited group of countries.

•  The health gap is quite variable and further work on data quality is 
needed. We also assumed a strong correlation between education 
and income level, which should be explored in more detail.

•  The health gap is based entirely on the effect of income, although 
it is possible that other factors also contribute to this gap. We have 
not yet explored correlations with other parameters.

•  The utility model presented in the theoretical framework is 
assumed to be linear, although it is likely the utility may vary by 
country or location according to the income of a person within 
the income gap defined. Due to a lack of data in this area, it was 
not possible to define a clear curve applicable to a global list 
of countries and we therefore decided to keep it linear. Future 
research might explore this topic.

 2.6 Main limitations and areas of future improvements
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Globally, a significant percentage of workers are not paid a living wage, which 
contributes to rising inequalities. These disparities are becoming a systemic issue 
for our society and economy. In order to grasp the magnitude of its impact on the 
society and potential cost to the economy, we reviewed workforce data for 154 
countries representing 99 % of the world GDP. The workforce covered represents 
2.9 billion people 17. Comparing the wages of these workers, per skill level, to living 
wage data, we identified that approximately 0.95 billion workers are paid below this 
threshold (34 % of workforce assessed), which is significant. Table 3 provides the 
data sources used for this global analysis.

17  Out of 3.5 billion workers estimated worldwide (ILO 2019), the gap is driven by the 
countries, or specific activity sectors, for which not enough data is available to complete 
the analysis.

Data Source

World workforce per country, activity sector 
and skill level

ILO, 2019 / 2020

Wages per country, sector and skill level WageIndicator Foundation, 2020

GDP
For data gaps: custom model based on the 
World Income Inequality Database (WIID)

Living wages data World Bank, 2020

Health Utility of Income (HUI) WageIndicator Foundation, 2020

Data sources in the global model to estimate the overall gap to 
living wages of the world’s workforce.

Table 3

Global assessment:  
the social cost of not paying 
a living wage

3
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In order to increase the wages of these workers to the level of a living wage, 
approximately $  2 trillion USD needs to be spent (see Figure 6) which represents 
2.4 % of the world GDP. Moreover, it is important to note the differences 
between countries are significant with some countries having to spend an 
equivalent amount greater than 50 % of their GDP, should they pay their workers 
a living wage. 

Using the HUI model, which translates a differential of income into a change 
in life quality, we estimate that this gap is equivalent to 62 million DALYs or 
years equivalent of life that is lost due to the pay gap (see Table 4). Over the 
0.95 billion workers identified in a situation below the living wage, this means 
that they would gain almost a full month of life expectancy equivalent per year 
of work with a wage equal to the living wage. This is significant. If this gain of 
life expectancy is monetized using the social utility of life, we reach a value 
equivalent to 3.5 % of the world’s GDP (approx. $ 2.9 trillion). Interpreted 
differently. This is the value to the society that we are losing each year due to 
the fact that those workers are not being paid a living wage.

Overall results for the pay gap (in billions USD) and the total DALYs 
(i.e., years of life lost) associated with the pay gap per country.

Table 4

Country Total pay gap  
(billion USD)

Total DALY over total 
workforce (DALYs)

Brazil -188 -985,363

Indonesia -158 -3,638,746

India -113 -4,732,152

Ethiopia -110 -7,065,754

Viet Nam -85 -1,932,492

China -63 -1,028,184

Nigeria -62 -4,355,990

Mexico -57 -109,412

Argentina -56 -26,626

Cameroon -53 -1,889,145

Bangladesh -50 -3,048,023

Others -979 -32,938,802

Grand total -1,974 -61,750,689
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Figure 6 below illustrates the value of the gap to living wage expressed as a 
percentage of the country’s GDP. Most Sub-Saharan countries and a few Middle 
Eastern and Asian countries have a gap of wages to living wages equivalent to more 
than 50 % of their GDP. Other countries in Eastern Europe, the Middle East, South 
East Asia, Africa and South America have gaps in the range of 10 %. Many of the 
high income and upper middle income countries have gaps below 1 % of their GDP.

Illustration of the wage gap to living wage expressed in current 
economic value as % of countries GDP.
Countries in red / orange have the biggest wage gap related to their GDP, while 
most of the green countries have gaps lower than 10 % of the value of their GDP.

Figure 6

Table 5 lists the pay gap that exists between the wage paid to workers and the 
living wage classified by activity sector. The table also provides the total amount of 
DALYs (i.e. number of years of life lost) corresponding to each pay gap per sector. 
This analysis was done only for 86 countries (out of the 154 countries included in 
our analysis for which sectorial data was available (representing 86 % of the world 
GDP). The top two sectors representing 40 % of the worldwide pay gap are the 
agriculture and wholesale / retail sectors. They represent 425 million workers for 
this group of countries, representing 45 % of the total workforce below the living 
wage. The amount of DALYs resulting from the pay gap is equivalent to a month 
and five days of life expectancy lost for each worker and per year of work. 54 % of 
the DALYs are located in the agricultural sector, which shows that the pay gap is 
located mostly in low-income countries which tend to have higher HUI factors.

Wage gap over GDP%

0 % 50 %
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Pay gap, and associated DALYs, between the wages of workers 
below living wage and the living wage.
Aggregated per activity sector over a selection of countries, due to sectors 
data gap for some countries, not all countries are represented here.

Table 5

At the macroeconomic level, this analysis provides insight into the size of the pay 
gap to living wage as part of the worldwide issue of income and wealth inequalities. 
This systemic issue of inequalities might become a serious risk to the economy 
if balance cannot be not found, and businesses have an important role to play in 
potentially solving this problem. Further, basic human rights call for fair pay for work 
achieved, which obviously is not ensured in many sectors across many countries.

The results presented here are both an application of the Health Utility of Income 
model, which allows us to quantify the value to society of wages, and a reminder 
that wages are an important driving force in our economy and society. That force 
is currently unbalanced, representing a risk to businesses and society in general. 
Deeper understanding, appreciation and exploration of the topic and the associated 
metrics might lead to better decision making — potentially helping to solve societal 
and basic human rights problems.

Activity sector Total pay gap  
(billion USD)

Total DALY over total 
workforce (DALYs)

Agriculture, forestry and fishing -512 -22,173,009

Wholesale and retail trade; 
repair of motor vehicles and motorcycles

-280 -7,042,015

Construction -115 -2,370,421

Other service activities -110 -2,623,462

Activities of households -110 -730,884

Accommodation and food service 
activities

-101 -1,100,150

Manufacturing -82 -2,148,481

Administrative and support service 
activities

-52 -285,145

Transportation and storage -36 -945,792

Other sectors -94 -1,707,497

Grand total -1,492 -41,126,856
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One of the key societal impacts of businesses is the generation of employment 
and wages. These can be generated either directly through the operations of the 
business or through spending (e.g., with suppliers) which generate employment in 
the value chain.

We used the case of Novartis to measure the human capital impact of Novartis’ 
direct (own operation) and indirect (supply chain) employment and wages. The 
direct wages data of approximately 106,000 employees of Novartis, distributed 
around almost 100 countries, was obtained from Novartis and was directly valued 
using the HUI method. For the Novartis supply chain, the spending data was used 
by connecting to an input-output model to estimate the employment generated 
through all suppliers 18 (all tiers). The employment data generated was connected 
to a wages dataset (source: Valuing Impact) and the HUI method was applied to 
estimate the human capital impact. Based on this model, we estimated Novartis 
business operations generated total indirect employment above 340,000 full time 
employees. The variation between models can be important and a significant update 
to the supply chain modeling was brought in 2021, which might not ensure direct 
comparability with the 2020 results presented in the paper Vionnet et al. (2021). 

Figure 7 shows the total value generated by direct and indirect employment, by 
skill level, for the supply chain. Novartis employs a lot of medium and high skilled 
employees, with competitive wages and in countries with relatively high HUI factors. 
This leads to a relatively high impact on human capital of direct employment 
compared to its supply chain impact, which, despite a higher employment number, 
has a lower overall impact. The fact that Novartis commits to paying a living wage 
throughout all its direct operations allows it to eliminate negative impacts, although 
it is clearly not the case yet in its supply chain.

The net overall impact of Novartis employment on human capital is approximatively 
of $ 1.8 billion.

18  For more information on the approach and results, refer to the whitepaper: Vionnet 
et al. (2021) Screening for human rights impact in corporate supply chains – A 
methodological proposal for quantitative assessment and valuation – Novartis case 
study. Working paper – Valuing Impact

Business application: 
Novartis human capital 
valuation of wages

4
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Analyzing the results using geographies, sectors of activity and types of 
employment allows us to understand where Novartis brings the most value to 
society and identifies potential areas for improvement. As mentioned, the direct 
employment has an overall positive result as it is already addressed through a living 
wage commitment. However, in the supply chain, we see the low skill employment 
generated, which has an overall net negative impact. Low skill employment does 
not necessarily equate to a negative contribution to human capital. In fact, many 
countries (mostly high-income) have low skill employment which represents wages 
above the living wage. Understanding the geographies, number of employees, 
sectors and tier levels are important dimensions in supporting an effective strategy 
to address wages, and wages gap to living wage in particular, in the supply chain of 
companies. 

Figure 8 shows an analysis of the low skill employment impact generated in India 
in Novartis’s supply chain. An important fraction of the impact is generated by 
activities in information services, computer programming, agriculture, construction, 
retail trade and administrative and support services. These impacts can be traced 
back to specific spending in the same or another country, and the tier can be 
identified in order to know if the low skill employment is generated by a direct or 
indirect supplier.

Overall impact valuation of wages results (orange bars) and number 
of employees (green dots) generated directly (direct operations) 
and indirectly (supply chain) by skill level, by Novartis.

Figure 7

Supply chain — Low skill

Supply chain — Medium skill

Supply chain — High skill

Direct operations

-400M -200M 0 200M 400M 600M 800M 1B 1.2B

Societal impact

Number of employees

Societal impact (USD)
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Illustration of granularity of the results expressed here per activity 
sector, for direct and indirect spending in India, sorted by low skill 
employment.

Figure 8

This type of analysis will enable companies to identify potential areas of risk,  
allowing them to conduct due diligence on their suppliers and establish risk-mitigation 
strategies. It can also inform their sustainability and business strategies. The HUI 
method allows businesses to translate financial information (e.g., wages) in the 
form of societal impact, a more meaningful insight and indication of contribution of 
businesses to society.

Administrative and support service activities

Retail trade

Construction

Agriculture

Information services, computer programming

Other

0M -10M -20M -30M -40M -50M

Low skill employement — Impact valuation (USD)
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Utility models will become increasingly important in the field of impact assessment 
and valuation in the coming years. They are the key to understanding the true value 
to society of activities that relate to economic indicators such as income and taxes, 
and beyond. 

The Health Utility of Income method presented in this paper allows us to directly 
translate an income into a change in well-being for any person in the world. It relies 
on the latest available knowledge and data in the field of social determinants of 
health. It is to be noted that this knowledge is still relatively scarce, and that further 
research will help improve the relevance and precision of such models.

The HUI model proposed has been tested by various multinational companies and 
organizations across the world (Natura & Co., Novartis, Olam, Nestlé, Wilstar AS 
and many more) and has proven to be extremely useful and relevant in informing 
investment strategies and corporate sustainability strategies. The capacity to 
compare the impact generated by wages together with other monetized impacts 
such as taxes, safety, diversity and natural capital is a useful added value as well. 

The HUI model will help companies utilize a more objective measure to determine 
their impact on society through the analysis of employment and wages, which may 
provide better informed decision making to make our world a more sustainable 
place to live for many, not just a few.

Next steps

5
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Appendix: 
Health gap data per country

Country Name

A Afghanistan 0.823

Albania 0.307

Algeria 0.392

Angola 0.696

Antigua and Barbuda 0.338

Argentina 0.216

Armenia 0.341

Australia 0.115

Austria 0.105

Azerbaijan 0.378

B Bahamas, The 0.272

Bangladesh 0.603

Barbados 0.272

Belarus 0.256

Belgium 0.185

Belize 0.450

Benin 0.761

Bhutan 0.563

Bolivia 0.447

Bosnia and Herzegovina 0.334

Botswana 0.416

Brazil 0.361

Brunei Darussalam 0.228

Bulgaria 0.127

Burkina Faso 0.931

Burundi 0.965

C Cabo Verde 0.543

Cambodia 0.672

Cameroon 0.729

Canada 0.076

Central African Republic 1.031

Chad 1.029

Chile 0.206

China 0.369

Colombia 0.358

Comoros 0.745

Congo, Dem. Rep. 0.880

Congo, Rep. 0.709

Costa Rica 0.279

Cote d'Ivoire 0.774

Croatia 0.076

Cuba 0.328

Cyprus 0.139

Czech Republic 0.198

D Denmark 0.133

Djibouti 0.800

Dominica 0.403

Dominican Republic 0.378

E Ecuador 0.372

Egypt, Arab Rep. 0.467

El Salvador 0.529

Health gaps in DALY per year of work for the calculation of HUI factors

Table 6

DALY per year of work
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Equatorial Guinea 0.676

Estonia 0.154

Ethiopia 0.871

F Fiji 0.401

Finland 0.137

France 0.105

G Gabon 0.474

Gambia, The 0.851

Georgia 0.276

Germany 0.030

Ghana 0.641

Greece 0.093

Grenada 0.336

Guatemala 0.547

Guinea 0.885

Guinea-Bissau 0.880

Guyana 0.512

H Haiti 0.825

Honduras 0.600

Hong Kong SAR, China 0.027

Hungary 0.219

I Iceland 0.027

India 0.580

Indonesia 0.447

Iran, Islamic Rep. 0.328

Iraq 0.527

Ireland 0.016

Israel 0.105

Italy 0.064

J Jamaica 0.418

Japan 0.081

Jordan 0.427

K Kazakhstan 0.252

Kenya 0.660

Kiribati 0.607

Korea, Rep. 0.087

Kosovo 0.389

Kyrgyz Republic 0.485

L Lao PDR 0.638

Latvia 0.220

Lebanon 0.399

Lesotho 0.794

Liberia 0.880

Lithuania 0.148

Luxembourg 0.087

M Macao SAR, China 0.090

Macedonia, FYR 0.345

Madagascar 0.792

Malawi 0.874

Malaysia 0.279

Maldives 0.407

Mali 0.963

Malta 0.125

Marshall Islands 0.472

Mauritania 0.760

Mauritius 0.290

Mexico 0.083

Micronesia, Fed. Sts. 0.625

Moldova 0.389

Mongolia 0.412

Montenegro 0.245

Morocco 0.505

Mozambique 0.923

Myanmar 0.692

N Namibia 0.578

Nepal 0.658

Netherlands 0.116

New Zealand 0.100

Nicaragua 0.552

Niger 1.036

Nigeria 0.772

Norway 0.129

P Pakistan 0.740

Palau 0.250

Panama 0.270

Papua New Guinea 0.743

Paraguay 0.429

Peru 0.339

Philippines 0.447
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Poland 0.209

Portugal 0.093

Puerto Rico 0.216

Q Qatar 0.210

R Romania 0.150

Russian Federation 0.254

Rwanda 0.765

S Samoa 0.452

Sao Tome and Principe 0.616

Saudi Arabia 0.199

Senegal 0.821

Serbia 0.287

Seychelles 0.305

Sierra Leone 0.931

Singapore 0.047

Slovak Republic 0.127

Slovenia 0.144

Solomon Islands 0.721

Somalia 1.234

South Africa 0.463

Spain 0.108

Sri Lanka 0.330

St. Kitts and Nevis 0.336

St. Lucia 0.372

St. Vincent and the Grenadines 0.410

Sudan 0.825

Sudan 0.825

Suriname 0.410

Swaziland 0.641

Sweden 0.120

Switzerland 0.016

Syrian Arab Republic 0.721

T Taiwan 0.087

Tajikistan 0.538

Tanzania 0.791

Thailand 0.339

Timor-Leste 0.650

Togo 0.816

Tonga 0.434

Trinidad and Tobago 0.305

Tunisia 0.407

Turkey 0.090

Turkmenistan 0.452

U Uganda 0.763

Ukraine 0.336

United Arab Emirates 0.134

United Kingdom 0.093

United States 0.125

Uruguay 0.267

Uzbekistan 0.443

V Vanuatu 0.645

Venezuela, RB 0.459

Vietnam 0.472

W West Bank and Gaza 0.465

Y Yemen, Rep. 0.898

Z Zambia 0.690

Zimbabwe 0.714




