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opportunities to improve people’s lives. On top of that, the term 
‘impact investment’ can easily be used as an excuse for poor 
financial performance, and the fact that rigorous frameworks 
are lacking only compounds that. To fill these voids, Leaps by 
Bayer and The Happiness Research Institute created a new evi-
dence-based impact metric to help better prioritize investment in 
breakthrough innovations. This impact metric is called ‘Wellbeing 
Adjusted Life Years’ (WALY)’.

The theoretical basis for WALY was developed with our initial 
report in 2019, with the following years spent validating the metric 
and broadening its analytical usefulness. This report, ‘Taking 10 
Leaps for Humanity, 2022,’ is the result of this work process, and 
it demonstrates WALYs’ ability to conduct novel market analyses 
and forecast unrealized investment potentials.

To us, WALY is critical for validating how great innovation can 
drive  betterment for humanity on top of the financial return and 
for this reason, WALY is to be adopted at Leaps by Bayer for port-
folio analysis and for ensuring more informed decision-making. 

But we also hope to inspire broader adoption. Ultimately, we be-
lieve the time has come for the industry to adopt an empirical ap-
proach to address the immense promise for improved well-being 
that the biotech can provide. Or, to put it another way, the Bio 
Revolution must become a Wellbeing Revolution.

Jürgen Eckhardt
Head of Leaps by Bayer

Meik Wiking
CEO
The Happiness Research Institute

Foreword

Fore—
word

How do we make the ‘Bio Revolution’ a 
‘Wellbeing Revolution’?
Transformative biotechnologies and accelerating digital advance-
ment have the potential to profoundly improve our health and 
agriculture, enhance our ability to effectively respond to global 
crises, and, ultimately, improve wellbeing for billions of people 
across the world. Yet, this ‘Bio Revolution’ – which we define it as 
the confluence of chemistry, biology, and data science – carries 
significant risks of failure as the probability of success of biotech 
innovations are often low, and countless solutions that work ele-
gantly in the lab often fail in the real world. Moreover, the potential 
positive impact of such innovations on people’s lives are some-
times considered but rarely quantified. It is our belief, that without 
a rigorous impact framework, investors will continuously run the 
risks of investing in biotech solutions that can’t live up to promises 
of delivering meaningful impacts for people and the planet.

Encouragingly, private, and public sectors are today beginning to 
work together in unprecedented ways to ensure that businesses 
consider and demonstrate social impact in addition to profitabil-
ity. This transformation is evidenced by the widespread adoption 
of initiatives including CSR (Corporate Social Responsibility), ESG 
(Environmental, Social, and Corporate Governance), and SDGs 
(Sustainable Development Goals). These programs help enable 
long-term value creation ensuring that aspects other than ROI, 
such as social and environmental impact, are prioritized in deci-
sion-making processes.

Yet, taking a closer look at the applied metrics, it becomes evi-
dent that they are over-reliant on objective indicators of impact 
rather than subjective measures of human wellbeing.  As such, 
there is currently a lack of frameworks for measuring impact of 
investments on peoples’ lives. Objective measures can tell us how 
many years of life a Parkinson’s patient is expected to lose, how 
many CO2 particles people in major cities are exposed to, and how 
climate change will drastically affect living conditions around the 
world. They can’t, however, describe what it feels like to be termi-
nally ill, to breathe polluted air, or to be forced to flee your home 
due to wildfires or rising sea levels. 
Objective indicators remain essential, but the lack of guiding 
measures and data on wellbeing can ultimately result in sub-op-
timal resource allocation and in investors missing out on various 
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This report contains 10 chapters, one for each leap. In every chap-
ter, we measure and address the WALY potentials for the leap, 
focusing on three different impact domains: Health, Community, 
and Stability. 

When it comes to the influence on people’s lives, traditional mea-
suring of return on investment has left a significant blind spot. The 
WALY metric fills this gap, providing an evidence-based frame-
work for assessing the potential to deliver meaningful impacts on 
health, environment, and wellbeing.

As a result, The WALY metric enables Leaps by Bayer to make 
investment decisions not only based on financial returns but also 
on the immense potential for the bio revolution to improve 
peoples’ lives.

WALY or WELLBY? 
Wellbeing Adjusted Life Years is emerging as a 
common currency for impact evaluation around 
the world, with the Treasury in the UK being one of 
the most prominent adopters. However, because 
various organizations and institutions contributed 
to the development and applicability of this metric, 
it has gone by various acronyms. While we chose to 
shorten Wellbeing Adjusted Life Years to ‘WALY’ in our 
first report in 2019, others have chosen ‘WELLBY’. It is 
critical to note that these various acronyms do not 
reflect important methodological differences. WALY 
and WELLBY are measuring the same entity.

Introduction 

From Return on Investment to Return for 
humanity
Since 2018, we, at Leaps by Bayer and The Happiness Research 
Institute, have continuously designed and improved the WALY 
metric to ensure that it’s a valid measure for capturing people’s 
true experience of life, while also being technically applicable for 
impact assessments. 

In 2019 we published our pioneering report on the WALY-metric 
which included an in-depth introduction to the methodology, 
compiling evidence of its validity as well as a set of analyses using 
WALY to assess the potential wellbeing impacts of investing in 
various conditions and challenges including Parkinson’s disease, 
depression, and air pollution. Link to 2019-report: https://www.hap-
pinessresearchin- stitute.com/waly 

This report takes a step further. 

In this report we seek to quantify the potential wellbeing impact of 
overcoming ten major health- and agricultural-related challenges 
for humanity: the ten Leaps.

The ten Leaps are all addressing major challenges that, if resolved, 
could drive very significant positive change for human wellbe-
ing. But very often these wellbeing impacts are highly complex. 
Take, for example, Leap 03, ‘Reduce the environmental impact of 
agriculture.’ If we were able to enhance modern agriculture and 
dramatically reduce its associated carbon emissions, it will, at first, 
have a direct impact on human wellbeing for the current as well 
as for the future generations through a reduction in air pollution, 
but it will also drive more indirect impacts. It is, for instance, known 
that carbon emissions cause weather variability and natural di-
sasters, which are linked to more aggressive human behavior and 
poor livability, respectively. Such issues are extremely detrimental 
to human well-being and should not be overlooked in any impact 
analysis.

As a result, we’re attempting to reinvent the concept of ‘impact’ by 
considering a broader range of consequences while continuing to 
rely on empirically sound and valid data. To achieve this, we have 
leveraged large-scale datasets as well as existing outputs and 
results from experimental and evaluative studies to provide empir-
ically solid WALY-estimates of all the benefits that would follow if 
we could achieve the ten Leaps. 

Intro— 
duction



10 11

WALY as an impact measure
WALYs are a measure of time, weighted by wellbeing. They are cal-
culated on a 0 to 1 scale, where 1 WALY can be understood as one 
year lived in full wellbeing. Individual life satisfaction data — survey 
measurements of how pleased people are with their lives – serve as 
the foundation for the metric. When calculating WALYs we make 
use of the following formula: 

In this case “actual life satisfaction” refers to the average life 
satisfaction of the target group (e.g., cancer patients or the people 
exposed to the consequences of climate change) and “potential 
life satisfaction” refers to the level of wellbeing these people would 
experience in the absence of the respective condition (measured 
by the life satisfaction of a reference group). Thus, when we con-
sider the impact in terms of WALYs, any impact is expressed as a 
decimal number ranging from 0 to 1. For example, if a patient loses 
0.04 WALYs to a condition - such as asthma - she can be said to 
lose 4% of the wellbeing she could have otherwise experienced. 
This would be the case if the average life satisfaction of asthma 
patients were, for example, 8.64 (out of 10 points), and the average 
life satisfaction of the reference group were 9 (out of 10 points): 
1 - (8.64/9) = 0.4 WALYs lost. Moreover, these individual losses 
can be aggregated to reflect ‘societal values’ by multiplying the 
individual WALY impact value by prevalence and then by adding 
mortality rates.

As an example, asthma affects around 12,000,000 Europeans 
aged 50+, and the condition claims the lives of 5,481 people each 
year. Furthermore, people who have asthma lose 0.04 WALYs every 
year on average. Therefore, asthma is estimated to cost Europe-
ans (50+) 487,145 WALYs per year.  This value reflects the burden 
that any technology related to combating Asthma can potentially 
address and alleviate – either completely (if one invented a cure) 
or partially (if one invented a treatment). 

Methodology
and approach

WALYs lost = 1 - (actual life satisfaction / potential 
life satisfaction).

In this report we are applying WALY to conduct novel market 
analyses to demonstrate both its methodological capabilities and 
its potential to uncover and assess investment possibilities. The 
analysis covers ten huge challenges for humanity that Leaps by 
Bayer is addressing and ultimately trying to resolve. These chal-
lenges are referred to as the ten ‘Leaps’.

The 10 Leaps’ impact on one’s well-being manifest themselves in 
many ways and at various levels. Curing cancer, for example, will 
have a direct impact on patients, as well as a secondary impact 
on family members and caregivers. Furthermore, such advances 
benefit society as a whole, as they result in fewer hospitalizations 
and free up resources in hospitals. We assess and address the 
WALY potentials in three different impact domains for each Leap: 
Health, Community, and Stability:

Methodology and approach

Health 
This domain compiles the health-related impacts. This covers 
direct impacts from cures or treatments targeted specific diseas-
es, but also indirect health effects from agricultural leaps such as 
reduced air pollution.

Community 
This domain refers to broader impacts that cannot simply be 
inferred by aggregating individual impacts. This for instance 
applies to indirect impacts on family members and caretakers for 
health-related leaps and social risks (e.g., risk of violence) due to 
climate change when addressing agricultural leaps.

Stability 
This domain composes the indirect financial and security impacts 
of any leap. For instance, improving people’s lives often generates 
saved financial costs over time, which, in turn, means that resourc-
es could be freed to invest in other means.
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The 10
leaps

At Leaps by Bayer, transformative biotechnologies and digital 
solutions are leveraged to conquer ten huge challenges that 
could have enormous impact on humanity. These are referred to 
as ‘the ten leaps.’ While bearing a high risk of technological failure, 
achieving any of the leaps could fundamentally change the world 
for the better.

01 // Cure genetic diseases
Stopping genetic diseases before they develop, or progress could 
prevent chronic suffering and give many of us the chance to live a 
full and healthy life.

02 // Provide sustainable organ and tissue 
replacement 
Cell and gene therapies hold tremendous promise to restore 
health, reverse the course of degenerative diseases and prevent 
organ failure.

03 // Reduce environmental impact of 
agriculture
From carbon sequestration to reducing land and water usage, 
innovation has the power to transform modern agriculture.

04 // Prevent and cure cancer
Biotechnology that leverages the immune system and other emerg-
ing platforms could make huge strides in the fight against cancer.

05 // Protect brain & mind
Neurodevelopmental and neurodegenerative disease along with 
mental health disorders represent a massive and growing unmet 
need with no simple solutions available.

06 // Reverse autoimmune diseases and 
chronic inflammation
Systematically addressing autoimmune diseases and chronic in-
flammation could enable lives free of pain, disease management, 
and life-threatening conditions.

07 // Provide next generation healthy crops
The Green Revolution lifted millions out of starvation, yet new 
approaches are needed to provide comprehensive nutrition at a 
global scale.

08 // Develop sustainable protein supply
Nourishing a global population will require new approaches to 
sustain both a healthy planet and healthy people.

09 // Prevent crop and food loss
A pandemic, climate volatility, and an increasingly long and com-
plex supply chain expose the fragility of our global food system 
and the need for resilience.

10 // transform health with data
From wearable devices to artificial intelligence to protein model-
ing, digital technology is sparking a revolution in medicine.

 The 10 leaps
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A ‘starting point’ for assessing the impact of 
biotechnology on human well-being 

The findings presented in Table 0.1 and throughout this 
report should generally be regarded as an attempt to 
provide a serious starting point for assessing the impact of 
biotechnology on human wellbeing. 

For this starting point, we have for each Leap chosen a 
set of cases to represent the problem being addressed. 
For instance, for Leap 1 (Cure Genetic Diseases) we are not 
conducting individual analyses on the more than 6,000 
genetic diseases that are known today. Rather, we are 
primarily analyzing four genetically linked health problems: 
Sickle Cell Anemia, Alzheimer’s, Stroke and Parkinson’s. 

Moreover, while some of the Leaps are fit for in-depth 
analysis as the effects and target groups are well-defined 
and the necessary data is readily available, others are 
highly complex as the effects are diverse and the data is 
limited. The complexity and data limitations are, in par-
ticular, a challenge for the agricultural Leaps, where the 
potential wellbeing consequences are frequently charac-
terized by a variety of knock-on effects and uncertainties. 
In these cases, we have again not been able to analyze 
all associated knock-on impacts, but it has also, at times, 
been necessary to use proxy variables and methods that 
deviate from the conventional WALY-approach. 

In summary, this report offers a starting point for assess-
ing the impact of biotechnology on human well-being, by 
presenting wellbeing impact analyses of various large-
scale challenges. As the challenges we are addressing are 
broad, complex, and at times hampered by a lack of data, 
the offered insights will be case-driven and subject to un-
certainties. We encourage the readers to be mindful of this 
when reading the report. 

Data used 

In this report we have made use data from a range of 
source, but several og our analyses are based on ‘Survey of 
Health, Aging, and Retirement in Europe’ (SHARE). SHARE 
is an international survey of older populations in 29 Euro-
pean countries and Israel that has been conducted every 
two years since 2005. It contains detailed information on 
life satisfaction, health, socioeconomic status, and social 
networks of more than 150,000 individuals aged 45 or older. 
More information is available at www.share-project.org

Summary of insights

According to our estimates, achieving any of the Leaps could 
fundamentally change the world for the better. 

We could save more than 2.5 million WALYs per year in Europe 
alone if we could end the organ shortage. This equals the potential 
WALYs saved if we could give a job to every unemployed US Amer-
ican. We will also be able to save around 5 million WALYs by 2050 
if we could eliminate food insecurity in Sub-Saharan Africa, and 
we will be looking into a potential wellbeing benefit worth almost 5 
million WALYs by 2050 if we could cut world agricultural emissions.

These are just a glimpse of the estimated impacts conducted for 
this report. In the table below we have mapped all the impact of 
the ten Leaps covered in this report.

The scores are based on the WALY assessments made in the 
respective chapters; however, because these assessments are 
not always comparable across domains and chapters, the scores 
listed below should only be considered indicative. 

All impacts are rated on a scale from 1-5 (5 being the greatest im-
pact) based on the insights presented in the table cells.

Summary
of insights
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Table 0.1 Impact overview

1 Cure for sickle cell anemia (Global): 
7.75 WALYs

Cure Chronic Kidney Disease (CKD)
(Germany): 947.89 WALYs

End agricultural contributions to air 
pollution (Europe): 145 WALYs

Avoid rising crime rates brought on by 
climate change (US): 931.15 WALYs by 2100

Avoid natural disasters from climate 
change, brought on by agricultural 
production (Globally): 62.22 WALYs from 
2021 – 2050

End organ shortage for CKD patients 
(European Union): 561.77 WALYs

Cure Parkinson’s disease (European 
Union): 43.86 WALYs

2

3

4

5

6

7

10

8

9

Health impacts
(per 100.000 individuals) (per 100.000 individuals) (per 100.000 individuals)Leap

Cure genetic 
diseases

Provide 
sustainable 

organ and 
tissue 

replacement 

Reduce 
environmen-
tal impact of 

agriculture

Prevent and 
cure cancer

Protect brain 
& mind

Reverse 
autoimmune 
diseases and 

chronic 
in�ammation

Provide next 
generation 

healthy crops

Develop 
sustainable 

protein 
supply

Prevent crop 
and food loss

transform 
health with 

data

Community impacts Stability impact

Cure for Alzheimer’s, stroke, and 
Parkinson’s disease (Global): 123.3 WALYs

Impact rating / 3

Impact rating / 4

Cure CKD (Partner burden: European 
Union): 172.92 WALYs

Li� economic burden of CKD transplants 
(Nordic countries): 24.94 WALYs

Li� economic burden of Parkinson’s 
disease (UK): 6,38 WALYs 

End organ shortage (Partner bene�t 
European Union): 418.05 WALYs

Cure Parkinson's disease (Partner burden 
European Union): 5.08 - 6.1 WALYs

Impact rating / 4 Impact rating / 2

Prevent heart a�acks (Partner burden 
European union): 126.41 WALYs

Impact rating / 3

Cure genetic diseases among babies and 
paediatric patients (US): 13,6 WALYs

Impact rating / 2

Cure cancer (Globally): 
361.02 WALYs per year

Cure cancer (Partner burden: Globally): 
Males: 15.65 WALYs
Females: 21.91 WALYs

Li� economic burden of cancer (UK & 
Spain): UK: 131.95 WALYs 
Spain: 363.67 WALYs

Cure depression (Germany): 402.86 WALYs

Cure all autoimmune diseases (Europe): 
533.27 WALYs

End obesity (UK): 1516 WALYs End obesity (Partner burden: UK):
BMI of 30-34.9: 352.94 WALYs
BMI of 35-39.9: 208.55 WALYs
BMI of 40+: 181.82 WALYs

End food loss (Nigeria): 1,807 WALYs Avoid food insecurities caused by 
deteriorating climate change (India and 
Sub-Saharan Africa): 195.18 WALYs

Li� economic burden of conventional healthcare using telehealth (US): 9.6 WALYs

Increase life expectancy in Sub-Saharan Africa (to reach 60.4 years) using telehealth: 17,543 WALYs

Vegetarianism:
Adults with low consumption of meat: 
+15% more satis�ed with their health, but 
men and women who eat meat are 
slightly more satis�ed with their lives than 
non-meat-eating counterparts

End Deforestation:
Deforestation accounts for 20 % of all 
climate-related WALY losses documented 
in this report

Transitioning away from unsustainable 
agriculture: The economic impact of 
transitioning away from unsustainable 
agriculture is complex and consist of several 
long term positive cascade e�ects. However, 
it’s important to be mindful of the immediate 
short-term potential inequality issues 
regarding distribution of economic bene�ts. 
All things being equal, our analysis suggest 
that Europeans are anticipated to pro�t from 
unsustainable agriculture, while individuals 
in other regions, particularly Africa, are 
expected to experience a loss of WALYs.

Cure autoimmune diseases (Partner 
burden: European Union):
Type -1 diabetes: 7.71 WALYs
Rheumatoid arthritis: 5.31 WALYs
Multiple sclerosis: 16.33 WALYs

Li� economic burden of autoimmune 
diseases (Europe): Between 39.94 and 
128.64 WALYs

Cure depression (Partner burden: 
Germany): Males: 138.75 WALYs
Females: 201.82 WALYs

Li� economic burden of depression (US): 
1201.51 WALYs

Impact rating / 3

Impact rating / 4

Impact rating / 4Impact rating / 4

Impact rating / 3Impact rating / 4

Impact rating / 5Impact rating / 3

Impact rating / 3

Impact rating / 4

Impact rating / 4

Impact rating / 5

Impact rating / 1 Impact rating / 5

Impact rating / 2

Impact rating / 5

Li� economic burden of obesity (Germany): 
Between 47.68 - 128.6 WALYs

Impact rating / 3

Impact rating / 4Impact rating / 5 Impact rating / 3

Impact rating / 4

Detect and care for 10% more of people su�ering from depression using predictive medicine (US): 34.1 WALYs

Prevent 5% heart a�acks and strokes using AI (Europe): 10 WALYs
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Calculations 
for Table 0.1

1  Cure for sickle cell anemia (Global total): WALY-coefficient (0.10 WALYs) x Prevalence (5.7 

million) + deaths (41,900) = 610,000 WALYs. 

Cure for sickle cell anemia (Global per 100,000): WALYs total (610,000) / Global population (7.8 

billion) * 100,000 = 7.75 WALYs.

2  Cure for Alzheimer’s, stroke and Parkinsons: (EU total): Weighted average of WALY-coeffi-

cients (0.089) x Prevalence (17,394,761.38) + deaths (902,168) x percent attributable to genetic 

influence (22.4%) = 549,311 WALYs. 

Cure for Alzheimer’s, stroke and Parkinsons (EU per 100,000): WALYs total (549,311) / population 

EU (445,307,650) * 100,000 = 123.36 WALYs.

3  Partner burden of heart attacks (per 100.000): Prevalence (599,945,560.17) x share of 

population with partners (66.6%) x WALYs lost per partner (0.03) / population European union 

(445,307,650) x theoretical potential avoided heart attacks (47%) x 100,000 = 126.41 WALYs

4  Cure genetic diseases (US per 100,000): WALYs saved in the US total (45,200) / US popula-

tion (332,915,074) x 100,000 = 13.6 WALYs.  

Calculation for economic cost converted to the total yearly WALYs saved in the US (45,200) is 

shown in chapter 1.

5  Cure for CKD (Germany total): WALY-coefficient (0,88) x Prevalence (8,660,366) + Mortality 

(35,047.18) = 795,285.27 WALYs 

Cure for CKD (Germany per 100.000): WALY total (795,285.27) / German population (83.900.471) 

x 100.000 = 947.89 WALYs 

6  End organ shortage for CKD patients (European Union total): WALY-coefficient (0,88) 

x Prevalence (41,749,294.74) x share of patient’s stage 3-5 (65%) + Mortality (119,425.99) = 

2,501.613,42 WALYs

End organ shortage for CKD patients (European Union per 100,000): WALYs total (2,501.613,42) 

/ EU population (445,307,650) x 100.000 = 561.77 WALYs

7  Cure for Parkinsons (EU total): WALY-coefficient (0.095 WALYs) x Prevalence (1,338,453) + 

deaths (63,423) = 195,301 WALYs.  

Cure for Parkinsons (EU per 100,000): WALYs total (195,301) / population EU (445,307,650) * 

100,000 = 43.86 WALYs.

8  Partner burden of CKD (European Union per 100.000): Prevalence (41,749,298.74) x share of 

population with partners (63.6%) x WALYs lost per partner (0.029) / population European union 

(445,307,650) x 100,000 = 172.92 WALYs

9  Partner benefit from ending organ shortage (European Union per 100,000): Prevalence 

stage 3-5 CKD (27,137,041.58) x share of population with partners (70%) x WALYs lost per 

partner (0.098) / population European union (445,307,650) x 100,000 = 418.05 WALYs

10  Partner burden of Parkinson’s disease (Europe per 100,000): Prevalence (1,388,453.93) x 

share of population with partners (65.2%) x WALYs lost per partner (0.025 to 0,03) / population 

European union (445,307,650) x 100,000 = 5.08 - 6.10 WALYs

11  Economic burden of CKD transplants (Nordic countries per 100,000): WALYs saved in the 

Nordic countries total (6,730) / Nordic population (26,987,451) x 100,000 = 24.94 WALYs 

Calculation for economic cost converted to total WALYs saved (6,730) is shown in chapter 2.

12  Economic burden of Parkinson’s disease (UK per 100,000): Total WALYs saved in UK (4,350) 

/ population (68,207,114) x 100,000 = 6.38 WALYs 

Calculation for economic cost converted to total WALYs saved (4,350) is shown in chapter 2.

13  End agricultural contributions to air pollution (Europe total): WALY-coefficient (0.039) x 

contributions from pollution (5%) x population (748,962,983) = 1,085,996.33 WALYs

End agricultural contributions to air pollution (Europe per 100.000): WALYs total (1,085,996.33) / 

population (748,962,983) x 100,000 = 145 WALYs 

14  Rising crime rates brought on by climate change (US per 100.000): Total WALYs 

(3,040,000) / population (332,915,074) x 100,000 = 931.15 WALYs 

Calculations for total WALYs (3,040,000) is shown in chapter 3.

15  Economic burden of natural disasters from climate change by agriculture production 

(Global per 100,000): Total WALYs saved (4,900,000) / population (7,874,965,730) x 100,000 = 

62.22 WALYs 

Calculation for economic cost converted to total WALYs saved (4,900,000) is shown in 

chapter 3.

16  Cure for cancer (Global total): WALY-coefficient (0.04 WALYs) x Prevalence (472,397,254) + 

deaths (9,534,619) = 28.403,509.16 WALYs.  

Cure for cancer (Global per 100,000): WALYs total (28.403,509.16) / Global population (7.8 

billion) * 100,000 = 361.02 WALYs.

17  Partner burden of Cancer (Global per 100,000): Prevalence (85,831,226.83) x share of 

population with partners (71,8%) x WALYs lost per partner (0.02 (male) to 0.028 (female)) / 

population global (7,874,965,730) x 100,000 = 15.65 to 21.91 WALYs

18  Economic burden of cancer (UK per 100,000): Total WALYs saved (90,000) / population 

(68,207,114) x 100,000 = 131.95 WALYs 

Calculation for economic cost converted to total WALYs saved (90,000) is shown in chapter 4.

19  Economic burden of cancer (Spain per 100,000): Total WALYs saved (170,000) / population 

(44,745,211) x 100,000 = 363.67 WALYs 

Calculation for economic cost converted to total WALYs saved (170,000) is shown in chapter 4.

20  Cure for depression (Germany total): WALY-coefficient (0.18 WALYs) x Prevalence 

(1,844,714) + deaths (0) = 337,687.87 WALYs.  

Cure for depression (Germany per 100,000): WALYs total (337,687.87) / population Germany 

(83,900,471) * 100,000 = 402.49 WALYs.

21  Partner burden of depression (Germany per 100,000): Prevalence (3,492,813.78) x share 

of population with partners (60.6%) x WALYs lost per partner (0.055 (male) to 0.08 (female)) / 

German population (83,900,471) x 100,000 = 138.75 to 201.82 WALYs

22  Economic burden of depression (US per 100,000): Total WALYs saved (4,000,000) / 

population (332,915,074) x 100,000 = 1201.51 WALYs 

Calculations of economic cost converted to total WALYs saved (4,000,000) is shown in 

chapter 5.

23  Cure for all autoimmune diseases (Europe total): WALY-coefficient (0.132) x prevalence 

(29,958,519) + death (39,462) = 3,993,987 WALYs

 Cure for all autoimmune diseases (Europe per 100.000): WALYs total (3,993,987) / population 

(748,962,983) x 100,000 = 533.27 WALYs

24  Partner burden type –1 diabetes (EU per 100,000): Prevalence (3,601,235.38) x share of 

population with partners (68.2%) x WALYs lost per partner (0.013) / population European union 

(445,307,650) x 100,000 = 7.17 WALYs

25  Partner burden of Rheumatoid arthritis (EU per 100.000): Prevalence (2.074.521.43) x share 

of population with partners (63.3%) x WALYs lost per partner (0.018) / population European 

union (445,307,650) x 100,000 = 5.31 WALYs

26  Partner burden of multiple sclerosis (EU per 100.000): Prevalence (549,691.84) x share of 

population with partners (70%) x WALYs lost per partner (0.189) / population European union 

(445,307,650) x 100,000 = 16.33 WALYs

27  Economic burden of autoimmune diseases (Europe per 100,000): Total WALYs saved 

(299,138 (lower range) to 107,900 (upper range) / population (748,961,983) x 100,000 = 39.94 to 

128.64 WALYs 

Calculation for economic cost converted to total WALYs saved (299,138 and 107,900) is shown 

in chapter 6.

28  End obesity (UK total): WALY-coefficient ((0.5) BMI [30 - 39,9], (0,1) BMI 40+) x prevalence 

((15,687,636) BMI [30 - 39,9], (2,046,213) BMI 40+) + death (45,390) = 1,034,393 WALYs

 End obesity (UK per 100.000): WALYs total (1,034,393) / population (68,207,114) x 100,000 = 

1,516.55 WALYs

29  Partner burden of obesity BMI 30-34.9 (UK per 100.000): Prevalence (11,254,173.81) x share 

of population with partners (71.13%) x WALYs lost per partner (0.03) / population European UK 

(68,207,114) x 100,000 = 352.09 WALYs

30  Partner burden of obesity BMI 35-39.9 (UK per 100.000): Prevalence (4,433,462.41) x share 

of population with partners (71.13%) x WALYs lost per partner (0.045) / population European UK 

(68,207,114) x 100,000 = 208.06 WALYs

31  Partner burden of obesity BMI 40+ (UK per 100.000): Prevalence (2,046,213.42) x share of 

population with partners (71.13%) x WALYs lost per partner (0.09) / population European UK 

(68,207,114) x 100,000 = 181.38 WALYs

32  Economic burden of obesity (Germany per 100,000): Total WALYs saved (40,000) / 

population (83,900,471) x 100,000 = 47.68 WALYs 

Calculation for total WALYs saved (40,000) is shown in chapter 7.

33  Economic burden of obesity including lost GDP due to obesity (Germany per 100,000): 

Total WALYs saved (107,900) / population (83,900,471) x 100,000 = 128.6 WALYs 

Calculation for economic cost converted to total WALYs saved (107,900) is shown in chapter 7.

34  End food loss (Nigeria total): WALY-coefficient (0.329 WALYs) x Prevalence (11,596,700 

million) + deaths (0) = 3,820,987 WALYs.

  End food loss (Nigeria per 100,000): WALYs total (3,820,987) / Nigerian population 

(211,400,704) x 100,000 = 1,806.99 WALYs

35  Avoid food insecurity (per 100.000): Total WALYs (5 million) / population Sub Saharan 

Africa and India (2,561,781,463) x 100,000 = 126.41 WALYs

36  Lift economic burden of conventional healthcare using telehealth (US per 100.000): Total 

WALYs (32,000) / population US (332,915,074) x 100.000 = 9.61 WALYs 

37  Increase life expectancy to reach 60.4 years using telehealth (Sub-Saharan Africa per 

100,00): Total WALYs (227,854,240) / Population Sub-Saharan Africa (1,107 billion) x 100.000 = 

17,543 WALYs

38  Detect and care for 1% more of people suffering from depression using predictive 

medicine (US per 100,000): Total WALYs (113,435) / Population US (332,915,074) x 100,000 = 34.1 

WALYs

39  Prevent 5% heart attacks and strokes using AI (Europe per 100,000): Heart attacks: Total 

WALYs (37,229 WALYs) / Population Europe (748,962,983) x 100,000 = 4.97 WALYs. Stokes: Total 

WALYs (37,593WALYs) / Population Europe (748,962,983) x 100,000 = 5.02 WALYs.

Calculations for Tabel 0.1
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Cure genetic 
diseases

The 
problem

There are trillions of cells inside the human body, each containing 
about two meters of DNA. Together, our cells contain enough DNA 
to stretch across the length of the solar system.1 Within each cell, 
this DNA is tightly packed into structures called chromosomes. 
The function of most of our DNA – about 98% – is still unknown.2 
However, some important sections act as instruction manuals for 
our cells to create proteins and amino acids, which influence and 
determine our physical characteristics. These are our genes.

Genes are essential in determining whether we have straight or 
curly hair, blue or brown eyes, free or attached earlobes, and thou-
sands of other traits. We each have 20,000 to 25,000 genes in to-
tal, almost all of which we share with everyone else. All the observ-
able genetic differences between people arises from variations in 
less than 0.1% of our genes.3 Some of these differences can have 
more serious consequences than others. Abnormalities in certain 
gene sequences can be the source and basis of genetic diseases. 

More than 6,000 genetic diseases have been identified by research-
ers, and the list is growing every day.4 They fall into three categories: 
single gene, multifactorial, and chromosomal (Table 1.1).5 

Table 1.1 Types of genetic disorders

Source World Health Organization (2020), Vermi & Puri (2015)

Single gene disorders

A single abnormality 
causes one gene to 
stop functioning 
properly. These 
diseases can be 
dominant, recessive, 
or X-linked.

Multifactorial disorders

A variety of mutations in 
di�erent genes, o�en in 
conjunction with 
environmental or 
behavioral factors, 
combine to produce a 
given disease.

Chromosomal

≈ 7% of genetic diseases ≈ 88% of genetic 
diseases

≈ 3% of genetic diseases

An entire chromosome, 
or large segments of it 
are missing, copied, or 
otherwise a�ected.

Sickle cell anemia 
Cystic brosis
Muscular dystrophies
Tay-Sachs

Description

Rate

Examples Epilepsy 
Diabetes
Cle� palate 
Alzheimer’s

Down syndrome
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While sickle cell anemia, cystic fibrosis, and Down syndrome are 
some of the most widely known and well-understood genetic 
diseases, the class of single-gene disorders they belong to makes 
up less than 10% of all genetically influenced diseases and disabil-
ities. The vast majority are “multifactorial” or “complex” genetic 
diseases. These arise from contributions of multiple genes inter-
acting with each other and the surrounding environment.  At least 
some type of genetic influence is assumed to play a role in almost 
all health conditions and diseases. Diabetes, asthma, congenital 
heart disease, obesity, Alzheimer’s disease, and cancer have all 
been identified to be at least partly genetically influenced, though 
there are thousands more examples. 

One of the most common approaches to estimating the genetic 
influence of diseases is to consider cases of identical twins. Con-
trolling for environmental factors, diseases that affect twin pairs 
are more likely to be genetically influenced. One study conducted 
along these lines in Western Europe found that rates of genet-
ic predispositions for 28 chronic diseases ranged from 3.4% for 
leukemia to 48.6% for asthma (Figure 1.1).6 Another recent study on 
the largest twin dataset ever assembled in the United States found 
that genetic influence accounted for 40% of the more than 500 
diseases under consideration.7 

Asthma

0% 10% 20% 30% 40% 50% 60%

Type 2 diabetes

Type 1 diabetes

Coronary heart disease death

Chronic obstructive pulmonary disease

Proportion of disease risk a�ributable to genetics

General dystocia (female)

Chronic fatigue

Stroke-related death

Breast cancer (female)

Parkinson disease

Bladder cancer

Ovarian cancer (female)

Pelvic organ prolapse (female)

Dementia

Thyroid autoimmunity

Alzheimer’s disease

Stress urinary incontinence (female)

Rheumatoid arthritis

Irritable bowel syndrome

Prostate cancer (male)

Gallstone disease

Colorectal cancer

Lung cancer

Stomach cancer

Pancreatic cancer

Leukemia

Migraine

Gastroesophageal reflux disorder

Figure 1.1 Genetic influence of major diseases

Source Rappaport (2016)
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What if babies born with cystic fibrosis or sickle cell anemia could 
be treated with successful gene therapies in the first months of life, 
preventing these diseases from ever taking hold? What if CRISPR 
gene editing could be used to prevent Alzheimer’s, Parkinson’s, 
and other degenerative conditions? In what follows, we will discuss 
several genetic diseases to illustrate the types of wellbeing effects 
they can have on patients, caregivers, and society. In doing so, we 
will also bring to light some of the wellbeing burdens that could be 
reduced by improved genetic screening and therapies targeted to 
alleviate them. 

What if?
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Wellbeing burdens of sickle cell disease
To illustrate how the health effects of genetic disease can im-
pact wellbeing, this section will provide a case study of sickle cell 
anemia. We will first focus on wellbeing burdens experienced by 
patients themselves, before analyzing community and societal 
burdens in later sections. 

Sickle cell anemia is the most inherited blood disorder in humans. 
Patients suffering from the disease produce red blood cells that 
take on a curved sickle shape, causing them to break down faster 
than typical healthy blood cells and resulting in a chronic short-
age of red blood cells. Patients can develop any number of health 
conditions including swelling, infections, stroke, and perhaps most 
often, pain. The life expectancy of sickle cell patients ranges from 
40 to 60 years, relative to the global average life expectancy of 70 
to 75 years.8 

The recessive sickle cell gene is believed to have evolved as a 
natural resistance to malaria and is primarily found in people of 
African descent. An estimated 80% of disease cases are concen-
trated in Sub-Saharan Africa.9 In some parts of Uganda, popu-
lation prevalence rates can climb to 45%.10 The disorder is also 
common in India and parts of the Arabian peninsula.11 In the United 
States, more than 100,000 people are estimated to have sick cell 
anemia, primarily African-Americans.12 The overall prevalence of 
sickle cell disorders has increased by 40% since 199013 and each 
year 300,000 babies are born with the disorder, with many of them 

impact

Figure 1.2 Sickle cell disorders by global economic region

Source Global Burden of Disease Collaborative Network (2020)

dying within the first five years of life.14 Today, more than 3 million 
people around the world live with the disease, and more than 460 
million people carry the sickle cell gene.15 

Realities such as depicted in the figure above can translate into 
significant wellbeing burdens. The disease subjects patients to 
continuous physical changes, making it exceedingly difficult to 
adapt to. Sickle cell patients are more likely to report negative 
evaluations of their social, psychological, and economic function-
ing, as well as lower levels of lower positive affect.16 African-Amer-
icans with sickle cell anemia are more likely to suffer from depres-
sion, as well as mood and alcohol related disorders than healthy 
counterparts.17 One study conducted in Brazil found that children 
under the age of 18 with sickle cell anemia scored lower than their 
peers in physical, emotional, social, and educational wellbeing 
domains (Figure 1.3).18 In another analysis, Jamaican patients with 

sickle cell anemia were found to be 10% less satisfied with their lives 
than healthy controls (Figure 1.3).19 This is roughly akin to the differ-
ence in average life satisfaction between Sweden and El Salvador.20

While no cure for sickle cell disease currently exists, advances in 
genetic screening and gene therapy could have staggering impli-
cations for the wellbeing of current patients, and future genera-
tions. In 2019, there were roughly 5.7 million people living with sickle 
cell disorders around the world in total, of which 41,900 patients 
lost their lives due to the disease.21 In terms of Wellbeing Adjusted 
Life Years (WALYs), even conservative estimate therefore sug-
gests that curing the disease among living patients could have 
saved more than 610,000 WALYs in that year alone, more than 
five times the potential wellbeing gain from eradicating skin 
cancer around the world.22 

Looking forward, the estimated number of babies born with sickle 
cell anemia each year is also expected to rise from approximately 
300,000 today to more than 400,000 in 30 years.23 Most of this 
increase will occur on the African continent. Developing a cure for 
the disorder therefore has the potential to extend the lives of more 
than 10,000,000 children born with the disease by 2050.24 
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Life satisfaction

Health and functioning

Social and economic situationaction

Family life

Psychological functioning

Positive a�ect

Negative a�ect

Quality of life in sickle cell patients in 
Jamaica compared to healthy controls

Di�erences in quality of life between 
children with sickle cell and peers

-60% -50% -40% -30% -20% -10% 0,0

Social

School

Emotional

Physical

5-7 years 13-18 years8-12 years

Figure 1.3 Quality of life among sickle cell patients

Note Positive and negative refer to the frequency and intensity of experienced positive or neg-
ative emotional states – e.g. sadness, joy, anxiety, etc. – or simply, mood.

Source Thomas & Lipps (2011), Menezes et al. (2012)
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Genetic determinants of other major 
diseases
In the last section we considered the patient wellbeing burdens 
associated with sickle cell anemia. However, as noted in the intro-
duction of this chapter, most genetic diseases are not single gene 
disorders, but instead involve the interaction of multiple genes and 
environmental factors. Examples of these sorts of diseases include 
Alzheimer’s, stroke, and Parkinson’s disease. While genetics play 
a role in vastly more common diseases and disabilities, given the 
high rates of mortality and disability associated with these three 
major diseases, they can provide a uniquely useful case study to 
examine the potential benefit of genetic interventions. In this sec-
tion, we will therefore consider the prevalence, mortality, genetic 
influence, and individual wellbeing burdens of each of these major 
diseases. In doing so, we can then estimate the overall potential 
benefit in developing successful genetic therapies to treat them. 
Our population of interest in this case will be European adults. 

In a previous report, we estimated individual wellbeing burdens 
for each disease among European adults using the nationally 
representative Survey of Health, Aging, and Retirement in Europe 
(SHARE).25 The most burdensome disease in question proved to be 
Parkinson’s disease, which reduced patient wellbeing by an aver-
age of 9.3%. The corresponding figures for Alzheimer’s disease and 
stroke are 9.1% and 6.9%, respectively. 

To estimate the overall potential benefit of genetic testing and 
screening for each disease, we also need to account for the total 
number of patients in Europe. This information was gathered from 
the Global Burden of Disease dataset.26 Out of the three diseases 
in question, strokes were by the most common, affecting around 
7.4 million European adults per year. To estimate the wellbeing 
burden of each disease among living patients, we can then 
multiply WALYs lost per patient by the total number of patients 
in Europe. This exercise produces a total wellbeing loss of 2.45 
million WALYs among European adults.27 However, in this case, as 
we are only considering the genetic influence of major diseases, 
we then need to rescale this overall burden by the percent attrib-
utable to genetic influence. This reduces the overall wellbeing 
burden among living patients to 549,000 WALYs lost.28

Finally, when thinking about the burden of disease on a population 
level, we need to account not only for wellbeing burdens among 
living patients, but also wellbeing lost due to deaths attributable to 
each disease. Overall, of all the deaths in Europe in 1999, one study 
estimated 16.8% to be attributable to genetics. Another more re-
cent analysis in 2019 on the largest twin dataset ever assembled in 
the United States found that genetic influence accounted for 40% 
of the more than 500 diseases under consideration.29 Even conser-
vatively adopting the lower estimate of the first study would imply 
that, of the 1.28 million deaths reported in Western Europe in 2000, 
16.8% could have been attributed to genetics.30 Carried forward to 
today, this would suggest that more than 856,800 lives were lost to 
genetically influenced diseases in Western Europe in 2016 alone.31 
Overall, these figures imply that roughly 9.5 million lives could be 
saved every year by developing cures and effective treatments to 
eradicate genetic disease. 

LEAP 01 // Health impact

When we limit our view to the burden of the three diseases in ques-
tion – Alzheimer’s, Parkinson’s, and stroke – we find in our sample 
population of European adults that, of the more than 1.1 million 
annual deaths due to all diseases in total, roughly 22.4 percent (or 
205,000) can be attributed to genetic influence. The majority of 
these occurred in Germany, Italy, and France, given the sizeable 
populations of older adults in each country.32 The highest rates 
of death due to genetically influenced disease were observed in 
Bulgaria, Romania, and Latvia.33 

Finally, to estimate the total potential return for humanity by cur-
ing the genetic influence, we combine both figures – WALYs lost 
among living patients and WALYs lost due to death. These figures 
are represented graphically in Figure 1.4.34 Given the high preva-
lence of each disease among older populations in Europe, coupled 
with the trend in demographic aging in almost every European 
country, it would be quite difficult to overstate the potential ben-
efit of alleviating these wellbeing burdens to individuals, caregiv-
ers, parents, and society writ larger with further improvements in 
genetic testing, screening, and eventual cures.

 
Figure 1.4 Potential WALYs saved by alleviating genetic influence of disease in 

Europe (per 100,000)

Note Authors’ calculations using SHARE and GBD data.
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Community burdens of cystic fibrosis and 
heart attacks
In the last two sections, we considered the direct health conse-
quences of genetic diseases on patients themselves, and the 
potential benefits of developing successful therapies to treat 
them. In turn, the benefits of curing disease would then extend to 
parents, caregivers, families, and communities. To illustrate these 
dynamics, this section will provide a case study of cystic fibrosis 
and heart attacks – both of which have been found to be at least 
partly genetically influenced – to highlight potential benefits of 
successful cures or treatments for both diseases that could be de-
livered to parents and partners of patients. In this case, our focus 
will be on Europe and the United States.

Let’s begin with cystic fibrosis. In one analysis of 650 parents of 
children with cystic fibrosis in Germany, parents scored lower on 
several wellbeing dimensions relative to parents with healthy chil-
dren (Figure 1.5).35 They were significantly more likely to experience 
symptoms of depression and anxiety, and rated their own satisfac-
tion with their health, ability to relax, partnerships, and energy up 
to 30 percent lower than counterparts. Overall, parents of children 
with cystic fibrosis were 4.2 percent less satisfied than the control 
group.36 If this is taken to be representative, it would translate into 
significant community burdens. In the United States alone, 31,199 
people were diagnosed with cystic fibrosis in 2019, 46 percent 
of whom were under the age of 18.37 This would imply an annual 
wellbeing burden of 1,148 WALYs lost among American parents of 
children with cystic fibrosis.38

Community
impact

These community burdens do not only affect parents of children 
living with a genetic disease. Even among adults, wellbeing bur-
dens can also extend to partners. In this case, it is worth consid-
ering the case of cardiovascular disease. Heart disease is the 
number one leading cause of death around the world, accounting 
for roughly one out of every three total deaths each year. Of these, 
85 percent are due to heart attacks and strokes. Both genetic and 
behavioral factors have been identified as key drivers of heart 
disease, and there is often complex interactions between them.39 
Behavioral and social risk factors include gender (heart disease 
is more prevalent among males), weight, diet, exercise, smoking, 
poverty, and stress.40 Genetic influence has also been identified 
in family history and twin studies.41 One of the most widely cited 
longitudinal studies of 20,966 twins in Sweden estimated the heri-
tability of heart disease to be 57 percent for males and 38 percent 
for females.42

Improved genetic screening therefore has the potential to allevi-
ate enormous wellbeing burdens not only among patients them-
selves, but also the associated burdens that accrue to partners 
and family members. To further investigate these potential im-
pacts, we turn to an analysis of SHARE data on the health and 
happiness European adults. 
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Even for those who survive, we find that wellbeing loses associated 
with heart attacks for partners of patients can be dramatic. Using 
linear regressions controlling for age, gender, education, employ-
ment, income, wealth, residential area, number of children, year, 
and country, we find that partners of those who suffer a heart at-
tack are significantly more likely to experience lower quality of life 
than controls with healthy partners (Figure 1.6). The former is more 
than 10% less likely to be optimistic, trust others, feel that life is full 
of opportunities, and have energy. They are also 4% more likely to 
be depressed and 8% lonelier than those with healthy partners.43 
This picture is only reinforced when we consider partner wellbeing 
associated with heart attacks over time. The wellbeing trajectory of 
both partners and patients in the wake of a heart attack proceed 
almost exactly in tandem with one another. Even four years after the 
fact, the life satisfaction of both groups is roughly 0.3 points lower 
on scale from 0 to 10 than it was ten years before (Figure 1.6). 

Yet, by only looking at partners of patients who survive heart at-
tack, even these figures dramatically underestimate the true well-
being cost of heart disease. Once the high mortality rate of heart 
attacks is accounted for, these burdens grow substantially. As we 
discuss in more detail later in this report, experiencing the death of 
a partner has profound impacts on subjective wellbeing, resulting 
in 0.13 WALYs lost in the first twelve months.44 In 2019, heart disease 
accounted for the deaths of 1.97 million adults in Europe, approx-
imately 59 percent of whom were married.45 This suggests that 
1.16 million WALYs were lost just by partners of patients who died 
of heart attacks that year, almost half of this which (47%) could 
have been theoretically saved with successful genetic screening 
and treatments.46

Figure 1.6 Wellbeing among partners of patients with a heart attack

Note Authors’ calculations using SHARE data. Estimated using OLS regressions with added 
controls for age, gender, education, employment, income, wealth, residential area, number of 

children, year, and country. Bars represent 95% confidence intervals.
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Economic burdens of pediatric genetic 
disease
Throughout this chapter, we have considered the direct and 
indirect impacts of genetic diseases on patients, parents, and 
partners through health and community channels. While these are 
substantial, they alone do not capture the true societal burden of 
genetic disease. In addition to the direct consequences for those 
affected, the price tag for treating and caring for patients with 
genetic disease can also become substantial. In many countries 
around the world, this burden is paid for with out-of-pocket ex-
penses by patients, family members, and communities. In many 
developed countries, national healthcare and insurance schemes 
pick up the tab. Nevertheless, this economic burden represents yet 
another hidden cost of genetic disease. What if these resources 
could be directed elsewhere in society? What is the true wellbeing 
burden of the economic costs associated with treating genetic dis-
ease? To help answer these questions, we will turn our attention to a 
case study of genetic disease among children in the United States.

In recent years, several careful studies have attempted to account 
for the added economic burden of childhood genetic disease on 
the American healthcare system. In one analysis of a children’s 
hospital in Cleveland, Ohio, researchers analyzed 98% of patients 
admitted to the hospital over the course of one year. Of all children 
admitted, more than 70% had an underlying disorder with a signif-
icant genetic component. Overall, out of total cost of all hospital 
admissions in that year, 80% ($50 million) was spent on children 
with conditions that were entirely or at least partly genetically de-
termined. In other words, four out of every five dollars spent at the 
hospital in that year were spent on genetic disease. In large part, 
this could be attributed to longer stays for children with genetic 
disorders. The average length of stay for children with genetic dis-
orders was reported to be 40% longer than for children without.47

This tells the story of just one hospital, though it is suggestive of 
broader national trends. In another study, a team of researchers 
analyzed a nationally representative database of pediatric hospi-
tal admissions in the United States.  Of the 5.85 million total ad-
missions considered, roughly 14% of patients reported some type 
of underlying genetic disorder. Relative to children without any 
genetic disorder at all, the cost of hospital visits for patients with 

Stability
impact

genetic conditions was $12,000 to $17,000 higher. Once again, this 
gap in treatment burdens was primarily attributed to differences 
in the length of hospital stays (Figure 1.7). These differences were 
even larger for babies with and without genetic disease. Average 
costs of hospital stays for babies with any underlying genetic 
conditions were on average $77,000 more than babies without any 
genetic disease. Overall, when these costs are aggregated across 
the total population, hospital costs associated with genetic dis-
ease in children total to $57 billion, or 46% of the total national bill 
for pediatric patients in the year of the study.48

Note “Patients with genetic disease as the primary diagnosis” refers to patients who are in 
the hospital for reasons directly related to their genetic disease. “Patients with any genetic 

disease” refers to patients who are in the hospital for reasons not directly related to their 
genetic disease.

Source Beiser et al. (2011)

Figure 1.7 Increased length of hospital stays and associated costs for children with 
genetic disorders   
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We can now take one final step back and convert these econom-
ic burdens of genetic disease in the United States to Wellbeing 
Adjusted Life Years. To this end, we can rely on a modified form 
of “wellbeing valuation.”49 Simplified, by considering the relation-
ship between subjective wellbeing and income, we can ask how 
much wellbeing could be saved if the financial burdens of genetic 
disease were eliminated and converted into income. While this is 
obviously a theoretical exercise, it can help to contextualize the 
broader societal burden of genetic disease. Converted into Well-
being Adjusted Life Years, this exercise would therefore suggest 
that alleviating the economic burden of genetic disease among 
babies and pediatric patients in the United States would save 
approximately 45,200 WALYs each year.50 To put this figure into 
context, it would be roughly equivalent to the expected well-
being benefit of doubling the incomes of more than 1.5 million 
middle class Americans. As large as these benefits may be, even 
they may be underestimated. Children who visit the hospital due 
to genetic diseases and disorders often miss days of school, which 
can have even more long-lasting effects on their development.51 
Throughout this chapter, we have attempted to provide several 
illuminating case studies and insights into the potential wellbeing 
benefits of developing successful treatments and cures for genetic 
disease. However, these analyses are not intended to be compre-
hensive. Given the variety of possible benefits and dynamics we 
have not considered that lay beyond the scope of this analysis, it 
is more than likely that even these substantial returns for humanity 
are underestimated. Nevertheless, it is unquestionable that cur-
ing genetic disease could help to alleviate substantial wellbeing 
burdens for patients, partners, parents, communities, and societies 
around the world.  

LEAP 01 // Stability impact
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In this chapter, we have presented how 
effective solutions targeted patients with 
genetic diseases holds the potential to alle-
viate critical wellbeing burdens in society. 

Health impact
When considering single gene disorders, we find that if health tech-
nology become capable of curing sickle cell anemia, it’s possible to 
save more that 610,000 WALYs in the year of intervention and extend 
the lives of 10,000,000 children born with the disease by 2050. 

However, as noted in the introduction of this chapter, most genet-
ic diseases are not single gene disorders, but instead involve the 
interaction of multiple genes and environmental factors. Examples 
of these sorts of diseases include Alzheimer’s, stroke, and Parkin-
son’s disease.

When predicting the potential impact by curing the genetic in-
fluence for these three diseases, we identify an existing wellbeing 
burden in European countries ranging from 29,173 WALYs lost per 
100,000 people to 56,471 WALYs lost per 100,000 people.

Community impact
The social cascade effects of genetic diseases are also noticeable 
for parents and among partners. 

Alone in the United States, 31,199 people were diagnosed with 
cystic fibrosis in 2019, 46 percent of whom were under the age of 18. 
We find this to imply that American parents of children with cystic 
fibrosis are subject to an annual wellbeing loss of 1,148 WALYs.

Moreover, in 2019, heart disease accounted for the deaths of 1.97 
million adults in Europe, approximately 59 percent of whom were 
married. As experiencing the death of a partner results in 0.13 WALYs 
lost in the first twelve months, we can infer that 1.16 million WALYs 
were lost in 2019 just by partners of patients who died of heart at-
tacks. Almost half of these cases (47%) could have been theoretical-
ly saved with successful genetic screening and treatments.

Stability impact
By considering the relationship between subjective wellbeing and 
income, we tested how much wellbeing could be saved if the finan-
cial burdens of genetic disease were eliminated and converted into 
income. This exercise suggests that alleviating the economic burden 
of genetic disease among babies and pediatric patients in the Unit-
ed States could save approximately 45,200 WALYs each year. 

summary
Impact

LEAP 01 // Impact summary
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Leap 02

Provide 
sustainable 
organ & tissue 
replacement

It is common in science fiction to imagine a future where humans 
can cure their injuries as easily as lizards regenerate their tails. 
Unfortunately, while the science of human tissue regeneration has 
advanced in recent decades, we can’t quite regenerate our limbs 
just yet, nor have we been successful in curing some of the most 
severe diseases related to organ damage. Diseases such as Par-
kinson’s or heart failure still have no cure, and much of the elusive 
solution will likely involve tissue regeneration. 

Heart attacks and cardiovascular diseases are the leading cause 
of death worldwide, and they are on the rise.1 The reason why 
tissue replacement treatments are important in the specific case 
of heart attacks is that about one billion heart cells die from every 
heart failure.2 Some experiments have already shown that stem 
cells can be reprogrammed into cardiomyocyte-like cells that are 
able to contract spontaneously, so they can be used to replace 
dead heart cells.3 Some teams have been able to generate com-
plete organ structures successfully in rats, but not yet in humans.4  
 
Tissue replacements have the potential to cure diseases and save 
lives. For instance, In the United States, it is estimated that one 
million people are affected by Parkinson´s disease, a number that 
could double in 20 years because of demographic aging.5 One 
potential cure for this disease could involve the development of 
stem cells that can replace the damaged neuroanatomy and the 
dopaminergic neurons in Parkinson´s patients. However, this objec-
tive remains unattainable. 
 
While ‘repairing’ organs and neurons holds great potential for 
impacting human wellbeing and saving lives, it is also paramount 
that we find more sustainable solutions for the people in need of 
completely new organs. 

It is estimated that between 1.5 and 2 million people are on organ 
transplant waitlists globally.6 In the United States (US) alone, the 
waiting list includes more than 119,000 patients - the majority of 
whom require a kidney transplantation (Figure 2.1).7 

The 
problem
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However, these numbers represent only a fraction of the true need 
for organ replacement. In the US, only 50,000 people are added to 
the transplant waitlist each year, yet over 700,000 deaths per year 
are attributable to end-stage organ disease. Globally, the unmet 
needs are far greater, as deaths from organ impairment number 
rise above 15 million per year.8

Moreover, end-stage organ disease also takes enormous wellbeing 
tolls on patients. A systematic review and meta-analysis including 
216 studies of 55,982 patients examined the prevalence of depres-
sion in people with chronic kidney disease – both for non-dialysis 
patients and dialysis patients. 9 When evaluated by screening ques-
tionnaires, the summary prevalence of depression among patients 
not receiving dialysis was 25.5%, and 39.3% for patients receiving 
dialysis. Alone for non-dialysis patients, that rate of depression is 
up to 3 times higher than of those in the general population.

Unfortunately, adding more donors may not provide the most sus-
tainable solution. Only 3 in 1000 people die in a way that their or-
gans can be donated, further limiting supply.10  Organ compatibil-
ity also complicates matters, as there are multiple genetic factors 
that make it difficult to match an organ donor with a patient.11 

Figure 2.1 US transplant waiting list by organ (as of December 3rd, 2020)

Source Organ Procurement and Transplantation Network
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Figure 2.2 America’s organ shortage

Source Organ Procurement and Transplantation Network
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What if we could stop the progression of Parkinson’s disease, or 
even cure it through replacement of damaged cells to restore tis-
sue function? Or what if a diagnosis of kidney failure meant sched-
uling a prompt transplant operation, without having to wait for 
years for an organ donor? What if this operation had very low risks 
of organ rejection, and meant skipping dialysis entirely?  

As we’ll see in this chapter, providing considerably better options 
for healing our bodies through tissue replacement and more 
long-lasting organ transplants has the potential to enhance and 
save lives across the world. This chapter focuses on chronic kidney 
disease and Parkinson’s disease, respectively, to address the topic 
of organ transplantation and tissue replacement.

What if?
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The wellbeing benefit of chronic kidney 
Disease and organ transplant
In this section, we will provide a case study on the wellbeing im-
pact of chronic kidney disease on individual patients. This case 
study will help us identify the potential wellbeing gains for patients 
that could be brought about by ending kidney organ shortage.

Kidney failure is the end-stage of chronic kidney disease (CKD) 
and occurs when the kidneys become unable to remove metabolic 
waste products from the body.12 While early stages of CKD often 
show no symptoms and can go undetected, the later stages show 
obvious symptoms, and at the final stages, the patients will expe-
rience kidney failure, which requires either dialysis or transplant 
for survival.
Dialysis is a treatment that takes over your kidney function after 
kidney failure. The most common type of dialysis is hemodialysis 

which is a treatment that uses a machine to filter and purify the 
blood. Patients normally undergo dialysis treatment at hospi-
tals or clinics for 3 to 4 hours at a time, three times a week.13 The 
treatment is highly time-consuming and requires radical lifestyle 
changes, which ultimately can have negative impacts on social, 
psychological, and physical wellbeing.14 

To assess the burden of chronic kidney disease, we rely on life sat-
isfaction data from the Survey of Health, Aging, and Retirement in 
Europe (SHARE), which contains a representative sample of Euro-
pean adults over the age of 50. 

Health
impact

Global prevalenceDescription

Normal or high function

Mild decreased function

Mild to moderately decreased function

Severely decreased function

Kidney failure

Kidney
function

> 90% 3.5 %

3.9 %

7.6 %

0.4 %

0.1 %

60-89%

20-59%

15-19%

< 15%

Stage 1

Stage 2

Stage 3

Stage 4

Stage 5

277 million people

308 million people

600 million people

316 million people

79 million people

Table 2.1 Stages of Chronic Kidney Disease and prevalence

Source https://www.kidney.org/es/node/25721 & Hill, N. R. et al. (2016).

Unfortunately, this data does not allow us to distinguish between the 
different stages of CKD, however, it does allow us to identify pa-
tients with a high rate of hospital visits (spending more than 20 days 
at the hospital a year), which likely is indicative of dialysis treatment. 
Overall, about 0.2% of the SHARE sample fall into this category. 

Moreover, as the early stages of CKD often go unnoticed, it is 
probable that they are not reported in SHARE. Thus, it is most likely 
that the remaining CKD patients in the sample possibly only cover 
mid to late-stage CKD.  
 
Using these two categories to assess wellbeing burdens, it can be 
estimated that people living in Europe experiencing end-stage 
CKD annually lose 13.8% of their potential wellbeing, while peo-
ple living with mid to late-stage CKD lose 8.2% (Figure 2.3).15

Other studies have identified even larger wellbeing burdens for 
people in dialysis than what we present in Figure 2.3. In an Aus-

tralian study, the authors measured the wellbeing of people with 
kidney failure on dialysis and compared their subjective well-being 
with a general population cohort. The scale used to assess wellbe-
ing rated satisfaction with life in seven domains: standard of living, 
health, achievements in life, relationships, safety, community, and 
future security. The global score got ranked on a 0-100 scale – the 
general population scored 77.44, while the kidney failure patients 
scored 63.55. These results suggest that patients in dialysis could 
even lose up to 17.9% of their potential wellbeing each year.16

Regardless of whether we consider the wellbeing loss of 17.9% or 
the slightly more conservative estimate of 13.8%, it seems almost 
unquestionable that ending organ shortage holds the potential to 
lift people suffering from kidney failure (and perhaps also late-
stage CKD) out of miserable circumstances.

Figure 2.3 Individual wellbeing burdens of chronic kidney disease

Note Authors’ calculations using SHARE data. Estimated using OLS regressions with added 
controls for age, gender, marital status, education, employment, income, wealth, residential 

area, number of children, year, and country. Bars represent 95% confidence intervals.
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The wellbeing benefits of organ transplant
In the last section, we concluded that CKD poses a great threat to 
the individuals who suffer from the disease – especially as the dis-
ease progresses. In this section, we will explore how these individu-
al burdens translate into patient population burdens by consider-
ing the societal prevalence and mortality rates of the disease.

Globally, CKD has an estimated prevalence of 11–13%, and 1.9 mil-
lion patients are undergoing dialysis therapy.17 In Europe, the prev-
alence of CKD is significantly higher, with an estimated prevalence 
of 18.39% for stage 1-5 and 11.86% for stage 3-5.18 Additionally, CKD 
is a disease that is growing in prevalence in part due to trends in 
obesity and diabetes and in part due to an aging population in 
many countries.19 According to the Global Burden of Disease, the 
increasing prevalence and death rate seem to be particularly high 
in high-income countries, while mortality in low-income countries 
does seem to be decreasing.20 

Moreover, those with CKD are more likely to die from cardiovas-
cular disease than to progress to kidney failure, and patients who 
survive to progress to dialysis experience are subject to a mortality 
rate of 21% in their first year of dialysis.21

By multiplying the individual wellbeing burden with the prevalence 
of the disease and adding the associated mortality (Individual 
WALYs x Prevalence + Death), CKD emerges as one the most bur-
densome diseases in Europe. Alone in Germany, 795,285 WALYs 
are lost every year to CKD (Figure 2.4). To put this in context, if 
this burden of CKD in Germany could be completely alleviated, 
it would – in terms of WALYs saved – equal the benefit of making 
everyone feel safe in their neighborhoods in all of Germany.22 
It is important to note, that it’s of course unlikely that all CKD pa-

France

Spain

WALYs lost (total)

3755399520795285

Sweden

Finland

Poland
Germany

France

Spain

Italy

Hungary
Romaina

Bulgaria

Figure 2.4 WALYs lost due to kidney disease among European adults

Source Authors’ calculations using SHARE and GBD data.
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tients would immediately benefit from an ending to organ short-
age – as early-stage CKD cases may not be considered eligible for 
transplants. Yet, even if we only considered people with late-stage 
and end-stage chronic kidney disease, the years of full wellbeing 
that the populations could experience are still substantial. 
 
Assuming stage 3-5 CKD make up 65% of all reported CKD-cas-
es, ´then ending organ shortage could be projected to save up to 
2.5 million WALYs in Europe.23 
     
Due to the widespread and increasing prevalence and mortality 
rates for CKD, as well as these highlighted wellbeing burdens, end-
ing the organ shortage must be considered a top priority for public 
health and wellbeing.

Wellbeing burdens of Parkinson’s disease
In an extensive literature review conducted by Janasson et al. 
(2020), five major sources of distress were found among Parkin-
son’s patients.24 The first is the effect of Parkinson’s on patient’s 
social identity. Many patients struggle to deal with all the stereo-
types associated with the disease. The second source of distress 
relates to the psychosocial challenges associated with the dis-
ease. These can include reduced social confidence, lower self-es-
teem, feelings of incompetence, inability to fulfill desired social 
roles, and ultimately the development of social anxiety. The third 
source of unhappiness among Parkinson´s patients is perhaps the 
most obvious: symptom severity. These can be quite difficult to 
adapt to, as Parkinson’s symptoms often fluctuate with “on-off” 
periods that are related to the medication. Periods of severe symp-
toms can also place additional caregiving burdens on loved ones 
and family members.  

The fourth source of distress is related to the specific physical and 
cognitive strategies carried out by each patient to deal with their 
disease. Many patients are focused on daily challenges as op-
posed to planning for the future. This can make it difficult to stay 
active, goal oriented, and maintain a social identity beyond Par-
kinson’s. Many patients’ strategies for dealing with the disease are 
not only cognitive, but also structural, which may involve adapting 
their homes for greater independence. 

Finally, the fifth source of distress (or relief) for Parkinson´s patients 
concern their networks of social support. In times of illness, main-
taining close and strong relationships with family, friends, and 
communities can become even more important.  

Together, all these physical, social, and cognitive symptoms can 
have an overall effect on wellbeing that differ greatly from patient 
to patient. Nevertheless, even though each patient’s conditions 
differ, we can draw general conclusions about patient wellbeing 
by asking large samples of patients how satisfied they are with 
their lives. 

In a sample of 1,432 patients with Parkinson’s in Sweden, Gustafs-
son et al. (2015a) found that only 62.4% patients were satisfied with 
their lives, while that percentage increased to 91.5% in the group of 
their healthy counterparts – a 30% gap.25 Given the degenerative 
nature of Parkinson’s disease, longitudinal studies are especially 
important in this case. Following patients over three years, Johans-
son et al. (2020) found that, while 63.2% of patients diagnosed 
with Parkinson’s were satisfied with their lives at the beginning of 

LEAP 02 // Health impact
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the study, this percentage was reduced to 49.7% by the end of the 
study.26 Using linear fixed effects models, Buzcak-Stec et al. (2018) 
from the University Medical Center in Hamburg also found that 
life satisfaction of Parkinson patients decreased by 13% over the 
course of six years.27

In our previous report, we also conducted a detailed analysis on 
the development of life satisfaction over time in Parkinson´s pa-
tients using Fox Insights data from the Michael J. Fox Foundation, a 
longitudinal study analyzing the wellbeing of thousands of Parkin-
son’s patients since 2015. The analysis considered the life satis-
faction of patients with Parkinson’s as the disease developed, as 
well as the death rate associated to this disease. According to our 
analysis, a Parkinson’s patient may lose about 29% of the well-
being they could have enjoyed if they never had the disease – or 
what is equivalent to 0.29 WALYs lost (Figure 2.5).

Given the prevalence of Parkinson’s disease, we estimate that the 
total number of WALYs gained would amount to 195,300 in the 28 
European countries analyzed if this disease was cured, a value 
which is greater than the wellbeing gained by the eradication of 
much more widespread diseases such as rheumatoid arthritis.28

Figure 2.5 Life satisfaction of Parkinson’s patients in the years since diagnosis  

Source Happiness Research Institute & Leaps by Bayer (2020)
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The wellbeing benefits for family 
caregivers
Ending organ shortage will not only realize potent wellbeing gains 
for the patients – but will also have knock-on benefits in their imme-
diate social surroundings. In this section, we turn our attention to 
the wellbeing burdens of partners to patients suffering from CKD. 

When a CKD patient progresses into Stage 5, a family caregiver 
often must assist with daily activities, including transportation to 
the dialysis clinic, symptom management, mobility, dressing, pre-
paring an appropriate renal diet, and psychosocial support.29 This 
caregiving burden often adversely affects multiple aspects of the 
caregiver’s own life, including his or her stress level, family relation-
ships, and social lives in general.30 

Using SHARE data on European adults, we also find significant 
wellbeing burdens among partners of patients with diagnoses. 
Compared to counterparts with healthy partners, partners of 
patients with chronic kidney disease lose approximately 2.9% 
of the wellbeing they could have otherwise experienced (Figure 
2.6). There is no evidence of any significant gender differences in 
this partner burden.
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Figure 2.6 Partner wellbeing burdens of kidney disease

Note Authors’ calculations using SHARE data. Estimated using OLS regressions with added 
controls for age, marital status, education, employment, income, wealth, residential area, num-

ber of children, year, and country. Bars represent 95% confidence intervals.

Using the same data to investigate what could lie behind this loss 
of wellbeing, we find that the partners of CKD patients are 19% 
more likely to experience loneliness, 20% more likely to have grim 
thoughts about the future and 48% more likely to distrust other peo-
ple - compared to counterparts with healthy partners (Figure 2.7).

However, as worrisome as these burdens are, they are likely to be 
alleviated if the patient received successful treatment.  A wellbe-
ing study of spouse caregivers of kidney transplant patients in New 
England has documented a positive impact of the transplant pro-
cedure.31 According to the study, spouse caregivers before kidney 
transplantation had significantly lower life satisfaction scores than 
did caregivers after kidney transplantation. In WALY-terms this 
effect equals a gain of 9.8% wellbeing.32

Figure 2.7 Subjective wellbeing depending on partner status

Note Authors’ calculations using SHARE data. Estimated using OLS regressions with added 
controls for age, gender, marital status, education, employment, income, wealth, residential 

area, number of children, year, and country. Bars represent 95% confidence intervals.
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Wellbeing burdens of Parkinson’s on family 
caregivers
Family members of Parkinson’s (PD) patients suffer from seeing 
their families lose independence. Partners of Parkinson’s patients 
often report to experience reduced health, feelings of isolation, 
uncertainty about the future, and ultimately depressive symptoms. 
According to our own analysis using the SHARE data, 11% of part-
ners to PD patient were treated medically for depression or anxiety 
– this is 4% more than partners to healthy people.33

While many studies have analyzed the wellbeing on partners to PD 
patients, relatively few compare these wellbeing states to control 
groups. Using SHARE data, we can estimate the life satisfaction 
of partners to patients with Parkinson’s relative to similar controls 
with healthy partners (Figure 2.8). 

According to our estimates, partners to Parkinson’s patients lose 
about 2.5% - 3% of their potential wellbeing (life satisfaction they 
could have enjoyed if their partners had not been diagnosed).34 
As we can see, female partners also tend to be more negatively 
affected than male partners. 

These numbers make it evident that the burden of Parkinson’s dis-
ease affects not only patients themselves but can also have signif-
icant and substantial knock-on effects on loved ones. Alleviating 
the burden of the disease would therefore have positive benefits 
on wellbeing that would carry over to patients’ social networks and 
communities.  
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children, year, and country. Bars represent 95% confidence intervals.

Figure 2.8 Partner wellbeing burdens of Parkinson’s
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The economic savings of ending organ 
shortage
The economic cost of organ shortage is immense, and diseases 
treatable by organ replacement disproportionately strain health-
care infrastructures. In this section, we will present a case study 
on how ending organ shortage can free enormous sums of money, 
which can then be invested in other areas – which, in turn, will save 
societies more WALYs.

In the US, treatment of CDK consumes 6.7% of the total Medicare 
budget to care for less than 1% of the covered population.35 In 
England, CDK costs £1.4 billion a year, which is more than breast, 
lung, colon and skin cancer combined (even though these diseas-
es account for more total deaths).36 On a global level, the cost of 
end-stage organ disease is tremendous: more than $1 trillion USD 
expected to be spent in the next decade on treatments alone.37 

These costs also do not include productivity loss38, which is es-
timated to account for 2/3 of the total societal costs of kidney 
failure.39 From a societal cost perspective, including both direct 
and indirect costs,40 per patient result in annual non-dialysis costs 
of CKD stages 1–3 accounted for $11,920, whereas CKD stages 4–5 
accounted for $20,142 in the Nordic countries (Table 2.2). Dialysis 
also proves to be much more costly ($88,943) than kidney trans-
plants ($37,849).  

Stability
impact

Denmark Per patient mean
annual cost

Value in WALYs
(per person)

CKD Stage 1-3

CKD Stage 4–5

Dialysis

Transplant

Per patient savings (Dialysis-transplant)

$10,431

$18,600

$100,758

$36,430

$64,328

Per patient savings (Dialysis-transplant)
+ CKD Stage 4+5

$82,928

-

-

-

-

0.05

0.06

Finland Per patient mean
annual cost

Value in WALYs
(per person)

CKD Stage 1-3

CKD Stage 4–5

Dialysis

Transplant

Per patient savings (Dialysis-transplant)

$10,261

$18,971

$87,106

$33,515

$53,591

Per patient savings (Dialysis-transplant)
+ CKD Stage 4+5

$72,562

-

-

-

-

0.05

0.06

Norway Per patient mean
annual cost

Value in WALYs
(per person)

CKD Stage 1-3

CKD Stage 4–5

Dialysis

Transplant

Per patient savings (Dialysis-transplant)

$15,001

$28,428

$106,614

$36,702

$69,912

Per patient savings (Dialysis-transplant)
+ CKD Stage 4+5

$98,340

-

-

-

-

0.05

0.07

Sweden Per patient mean
annual cost

Value in WALYs
(per person)

CKD Stage 1-3

CKD Stage 4–5

Dialysis

Transplant

Per patient savings (Dialysis-transplant)

$10,274

$19,556

$92,440

$31,557

$60,883

Per patient savings (Dialysis-transplant)
+ CKD Stage 4+5

$80,439

-

-

-

-

0.05

0.06

Table 2.2 Economic burdens of kidney disease in Nordic countries, and per person WALY equiv-
alents 
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In a future scenario where organ shortage ceased to be a prob-
lem, immense amounts of resources could be saved by reducing 
the need for dialysis treatments. In the Nordic countries, these 
costs vary between $87,106 in Finland to $106,614 in Norway every 
year, while a transplant procedure roughly costs one third of that 
and only generates marginal costs in the following years. If saved 
costs from transplants were valued in terms of their potential 
impact on human wellbeing, we could expect wellbeing equiva-
lent benefits of 0.05 WALYs per patient undergoing transplant. 
 
If we considered an even more optimistic scenario where late-
stage CKD also were offered transplants, this valuation could 
increase to between 0.06-0.07 WALYs per patient undergoing 
transplant.

Assuming a prevalence of stage 4 and 5 CKD of 0.5% of the 
population (Table 2.1), this could add to as much as 6,730 WALYs 
saved in the Nordic countries in the year of transplant.41 To put 
these numbers in perspective, this WALY gain is approximate-
ly equal to the projected well-being gain of a 10% pay raise for 
more than 1.8 million middle-class workers in Denmark.42

Economic savings of alleviating Parkinson’s 
disease
The array of expenses associated with Parkinson’s (PD) is long 
and complex. The economic burden of the disease depends on 
patients’ motor and non-motor symptoms, doses, and treatments, 
as well as the need for nurses, caregivers, physiologists, etc. In 
addition, costs tend to increase with the progression and severity 
of the disease. In the United States, one study estimated the cost 
of Parkinson´s to be approximately $35 billion per year.43 However, 
slowing down the development of the disease could save up to 
$450,000 per patient, and even if the progression of the disease 
was only reduced by 20%, this benefit could be expected to reach 
up to $75,000 per patient.  

LEAP 02 // Stability impact

Another study researching the economic burden of PD in the 
United States of America (USA) between 1999 and 2002 estimated 
it to be $10,349 in direct costs and $25,326 in indirect costs per pa-
tient.44 The total cost in the USA would then aggregate to $23 bil-
lion per year. By far, the largest share of the cost is due to produc-
tivity loss (49.4% of the total costs). For example, in Sweden, about 
20% of men and 10% of women with Parkinson’s work full-time, but 
these percentages would likely reach 50% and 39%, respectively, 
if these people were freed from their disease.45 

These differences are representative of the impact that Parkin-
son’s can have on a country’s workforce.
 
In the United Kingdom (UK), the financial loss associated with Par-
kinson’s can also be divided into similar categories: 46

• Direct healthcare costs (£2,229) including medications, mobility 
aids, and travel to health appointments including parking 
charges.

• Social care costs (£3,622) including changes to their homes, 
assistance with daily tasks, and equipment to help them stay 
independent.

• Loss of income due to early retirement or absenteeism (£10,731).

In total, Parkinson´s therefore roughly costs £16,582 (€18,400) per 
patient per year in the UK. To better understand the underlying 
burden of these costs, we can estimate equivalents in Wellbeing 
Adjusted Life Years by theoretically converting the financial bur-
den of the disease to income, and in doing so, consider its poten-
tial effect on life satisfaction. Considering only the treatment and 
social care costs (€6,500), each patient loses 0.22 life satisfaction 
points (0.03 WALYs) per patient per year.47 This is equivalent to 
4,350 WALYs throughout the entire Parkinson’s population in the 
UK.48  Thus, the cost for each patient is enormous, however, at a 
social level it is very small given the low incidence of this dis-
ease. In other words, the impact of freeing Parkinson’s patients 
from the costs of their treatment would be equal, in absolute 
terms, to the total wellbeing benefit of lifting 48,300 people out 
of unemployment in the UK alone.49 

LEAP 02 // Stability impact
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In this chapter, we have investigated how 
better options for tissue replacement and 
more long-lasting organ transplants could 
generate wellbeing impact for people living 
with CKD and Parkinson’s disease.

Health impact
According to our estimations, CKD emerges as one the most bur-
densome diseases in Europe. Assuming a prevalence for stage 3-5 
CKD of 11.86% in Europe, and an annual wellbeing loss to patients 
equal to 8.8%, ending organ shortage could be projected to save 
up to 2.5 million WALYs in Europe. 

For Parkinson’s, we estimate that a patient may lose about 29% 
of the wellbeing they could have enjoyed if they never had the 
disease (0.29 WALY´s lost). Given the prevalence of this disease in 
Europe, we find that the total number of WALYs saved amount to 
195,300 in Europe if this disease was cured. 

Community impact
CKD and Parkinson’s are known to be particularly burdensome 
conditions for partners and family members of the patients, as 
they often require intensive care.

In our analysis, we find that both partners of patients with chronic 
kidney disease and Parkinson’s lose approximately 2.5% - 3% of 
their potential wellbeing annually (0.025 – 0.03 WALYs).

Stability impact
The economic cost savings related to more effective organ and 
tissue replacement is immense.

According to our estimates for CKD, 6,730 WALYs could be saved 
in Nordic countries by freeing the economic costs associated with 
transplant. A similar analysis for Parkinson’s patients in the UK, 
suggest that 4,350 WALYs could be saved throughout the entire 
Parkinson’s population in the UK if the associated treatment costs 
could be freed.

summary
Impact

LEAP 02 // Impact summary
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Leap 03

Reduce 
environmental 
impact of 
agriculture

Today, there are almost 8 billion living people living on the planet, 
roughly double the amount 60 years ago. While the growth rate of 
the global population has begun to slow down, the United Nations 
still expects global population to rise to 11 billion by the end of the 
century.1 Such staggering increases have already taken a sub-
stantial toll on food systems around the world, which is likely to be 
even larger in the future. In turn, these pressures are exacerbating 
climate change. Today, food production accounts for about one 
fourth of total global greenhouse gas emissions. Roughly half of all 
habitable land on earth is now used for agriculture.2 If we continue 
with business-as-usual, the environmental impact of agriculture 
will only continue to increase in the years ahead. Addressing cli-
mate change requires rethinking our approach to food production. 

Throughout this chapter, we will consider the real and potential 
wellbeing impacts of unsustainable processes of agricultural 
production and consider the potential wellbeing impact if they 
could become more sustainable. Given the immense amount of 
complexity and uncertainty inherent in any discussion of poten-
tial future scenarios regarding sustainability and climate change, 
this analysis is not intended to be exhaustive. There are sure to be 
dynamics and interactions between food systems and human well-
being that remain unaddressed. Instead, as in previous chapters, 
we will select several case studies using the general framework 
we laid out in the introduction to illustrate how the dynamics of 
food production can impact human wellbeing. Here again, we will 
consider three main channels of impact: health, community, and 
stability (Table 3.1).

The 
problem

Eutrophication
(water pollution)

Land use and 
deforestation

Environmental impact of agriculture

Wellbeing impacts

Freshwater useGreenhouse gases Biodiversity loss

Community StabilityHealth

Social capital

Crime and violence

Weather variability

Displacement

Con	ict

Employment and income

Economic burden

Natural disasters

Malnutrition/hunger

Unhealthy diets/obesity

Pesticides

Water stress

Pollution

Table 3.1 Flowchart of impact channels
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Food systems have both direct and indirect effects on human 
health and wellbeing. Perhaps the most notable direct impacts 
relate to food intake and nutrition. Worldwide, malnutrition in all its 
forms, is the leading cause of poor health. A 2019 report published 
in The Lancet medical journal documented a “syndemic” of obesi-
ty, malnutrition, and climate change.3 Today, food scarcities and 
obesity affect roughly 2 billion people. In low- and middle-income 
countries, more than 150 million children are stunted due to insuffi-
cient nutritional intake.4 In high income countries, overconsumption 
of meat has been linked to higher rates of heart disease, cancer, 
and obesity, especially in the United States.5 Increased use of pes-
ticides has also been directly associated with reproductive risks, 
cancer, neurodevelopment disorders, and immunodeficiencies.6 

However, food production can also have more subtle indirect ef-
fects on health and wellbeing by stressing ecological systems and 
contributing to climate change. If we do not reverse the spread 
of air pollution, the prevalence of heart disease, lung cancer, and 
respiratory disorders will likely rise1, and if global temperatures 
continue to rise, half of the world’s population could be living 
in water-stressed areas by 2025, which could lead to increased 
reliance on contaminated water sources and accelerate disease 
spread.7 In the next section, we will dive deeper into the direct and 
indirect health and wellbeing impacts of agriculture by consider-
ing another key health channel: the impacts of air pollution.

Agricultural food production can also take a toll on human well-
being through indirect community channels of impact. A recent 
report from the American Psychological Association document-
ed breakdowns of social trust and social cohesion as a result of 
displacement and changing land use, particularly among affect-
ed native and vulnerable populations.8 It is also well-known that 
people tend to become more irritable and aggressive when they 
experience an uncomfortable climate, and a number of studies 
have linked rising temperatures to an increase in intrapersonal vi-
olence and crime, such as homicides and assaults - a trend that is 
sure to be exacerbated by continued global warming.9 Even simple 
increases in variable weather patterns have been linked to lower 
subjective wellbeing.10 

Taking an even further step back, increasing climate change can 
also threaten societal stability. Climate migration is expected 
to continue to rise in the coming decades as a result of natural 
disasters and inhabitable land caused by changing weather pat-
terns and sea rise.11 While migrants and refugees can have positive 
impacts on societal wellbeing in the long-term, waves of intense 
migration can destabilize political processes and strain geopoliti-
cal relationships.12 Climate change has also already begun to de-
plete natural resources around the world, which can lead to water 
and food scarcity, threatening not only individual health, but also 
increasing the risk of civil and international conflict. Most of the 
global poor are employed in agriculture, who could become un-
employed as the world transitions to sustainable food production. 
At the same time, billions of jobs around the world may also be-
come threatened by climate change, while new green jobs may be 
created in the future. All these trends can interact to affect global 
economic wellbeing of individuals and societies in dynamic ways. 

What if we could fill our grocery cart with carbon neutral produce, 
grown with dramatically reduced farming inputs at reasonable 
costs? What if we could grow corn that could extract nitrogen from 
the air like a soybean plant to reduce synthetic fertilizer runoff and 
limit carbon emissions? Addressing the environmental impact of 
agriculture is fundamental to address the growing threat of cli-
mate change in the years to come. While it is not the only threat to 
ecological sustainability, re-envisioning and improving the global 
food system could have cascading positive. In the sections that 
follow, we will consider some of the existing wellbeing burdens 
associated with the global food system and estimate the potential 
returns for humanity if we are successful in addressing its environ-
mental costs. 

What if?
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Wellbeing burdens of agricultural pollution
In this section, we will consider the health impacts of food produc-
tion by looking at the case and consequences of the agricultural 
impact on the environment. We will focus on Europe using data 
provided by the European Environmental Agency (EEA) and the 
Eurobarometer survey.13 This analysis proceeds in three steps. First, 
using EEA data we will consider the contribution of the agricultural 
sector to air pollution levels in European countries. Second, we will 
isolate differences in subjective wellbeing levels between selected 
European cities and examine the extent to which higher levels of 
pollution can explain them. Third, we can aggregate these burdens 
across the population of each city to arrive at an understanding of 
total WALYs lost due to agricultural production. 

Air pollution is a hidden and pernicious threat to health and 
wellbeing around the world. In Europe, air pollution is the largest 
environmental health risk, accounting for roughly 400,000 pre-
mature deaths in European countries each year.14 These mortality 
rates are generally attributed to elevated health risks including 
heart disease, stroke, lung disease, cancers, diabetes, and asth-
ma. Children, pregnant women, and people of low socioeconomic 
status are particularly at risk.15 In Europe, pollution levels – in this 
case measured in terms of ambient particular matter in the air – 
can be accounted for by five primary sources: agriculture, energy 
supply, manufacturing, transport, and waste (Figure 3.1). While 
overall levels of emissions have been declining in recent years, the 
contribution of the agricultural sector to air pollution levels has 
remained roughly constant at 5%.

In addition to elevated health and mortality risks, higher levels of 
air pollution have also been associated with lower levels of subjec-
tive wellbeing.16 These types of analyses are generally conducted 
by considering the extent to which wellbeing differences between 
countries or cities can be explained by differences in pollution 
levels, after controlling other relevant background, personal 
characteristics, and societal conditions. One analysis carried out 
along these lines found that the gains in wellbeing brought on by 
reduced levels of air pollution in Europe between 1990 and 1997 
were roughly equivalent to expected wellbeing gains of raising per 
capita incomes between $750 and $1400 per year.17 In a previous 
report, we also found that the wellbeing burdens of current levels 
of air pollution in European cities remained equivalent to reduc-
tions in annual income of 5-15 percent.18 

Health
impact

For the purposes of this chapter, we can consider the WALYs lost 
due to air pollution that can be attributed both to lower levels of 
subjective wellbeing among current residents of European cities, 
as well as the additional wellbeing losses associated with prema-
ture deaths linked to pollution. This analysis relies on wellbeing 
data provided by the European Eurobarometer survey and pollu-
tion data provided by the EEA.19 In this case, we are also only inter-
ested in the percentage released by agricultural production, and 
not the overall wellbeing burden of pollution in each city attrib-
utable to all possible sources. The full output of this procedure is 
presented in Figure 3.2.20 Out of all the cities under consideration, 
we find that the total wellbeing burden of air pollution attributable 
to agriculture is highest in Berlin, followed by several Italian cities, 
Hamburg, and Prague. 

Overall, in Europe, this analysis suggests an average WALY loss of 
0.039 WALYs per person due to air pollution, of which 5% can be 
attributed to agriculture. This would imply that more than 1 million 
WALYs could be saved each year by eliminating agricultural con-
tributions to air pollution in European cities. By doing so would 
also be expected to save 21,000 WALYs in lives saved.

Disclaimer
For this analysis and for the figures below, it is important to 
emphasize, that we are only considering air pollution in terms 
of particulate matter and not greenhouse gas emissions. For 
the latter, agriculture is a much greater contributor.

LEAP 03 // Health impact
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Figure 3.2 Potential WALYs saved by reducing agricultural air pollution to zero

Note Authors’ calculations using EEA and Eurobarometer data.
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Community risks of violence and weather 
variability 
In the last section, we considered the direct health effects of air 
pollution caused by agricultural production in Europe. While these 
impacts are often invisible, they can nevertheless take a dramatic 
toll on individual health and wellbeing. However, unsustainable 
agricultural practices and climate change can have even broader 
impacts on the health and wellbeing of communities. In this sec-
tion, we will consider the community wellbeing impacts of intrap-
ersonal violence and weather variability. Both dynamics are likely 
to be exacerbated by worsening climate change, and as a result, 
both may be able to be at least partly alleviated by addressing the 
environmental impact of agriculture in the years to come. 

One of the most obvious and notable effects of climate change, 
one that is already being recognized in many regions of the world, 
is temperature change. While global temperatures have been 
steadily increasing for the last two centuries, the rate of change 
has more than doubled over the last thirty years. The ten hottest 
years ever recorded have occurred after 1998, nine of them since 
2005.21 These developments are beginning to not only pose an 
array of ecological and environmental risks but can also result in 
meaningful changes to human social behavior and relationships. 
In one comprehensive analysis of relevant studies published in the 
journal Science, researchers noted a clear trend between rising 
levels of climate change and rising levels of crime and intraper-
sonal violence.22 Increased temperature anomalies of five to ten 
degrees Celsius predicted a rise in violent crimes, rapes, and inter-
group conflict of 5 to 10 percent (Figure 3.3). 

Community
impact

A related analysis in the United States estimated that rising tem-
peratures due to climate change may be expected to result in 
200,000 additional cases of rape and 3.6 million additional as-
saults between 2010 and 2099.23 In the short-to-medium term, vic-
tims of violent crime report experience a 0.4-point drop in life sat-
isfaction on average, which in the United States, translates into a 
wellbeing burden of 0.05 WALYs lost on average per crime commit-
ted.24 However, it also important to note that victims of crime are 
not the only ones affected. A 10% increase in fear of crime also has 
also been found to have a negative effect on wellbeing of 0.004 
WALYs lost. Taken together, this would imply a loss of 3.04 million 
WALYs due to rising crime rates in the United States brought on 
by climate change by 2100.25 To put this figure in context, it is 
larger than the total wellbeing burden of ulcers, lung disease, 
and Parkinson’s among adults in Europe, combined.26

Variable weather patterns have also been shown to have more 
direct effect on life satisfaction. With worsening climate change, 
increases in weather variability can in turn lower average levels of 
wellbeing across entire communities. In the remainder of this sec-
tion, we will model these impacts by considering first how climate 
variability currently impacts wellbeing levels between countries, 
and then estimate how climate change may be expected to affect 
wellbeing in the future. 

A study published in the journal Ecological Economics consid-
ered the relationship between subjective wellbeing and weather 
variability by estimating means, extremes, and the number of hot, 
cold, wet, and dry months using a panel dataset of 67 countries.27 
The authors found that, even after controlling for background 
societal characteristics, increased weather variability strongly pre-
dicted decreases in self-reported levels of wellbeing. Each change 
in degree month, controlling for GDP and other background 
conditions, decreases average wellbeing by 0.012 life satisfaction 
points. Using projections provided by the Intergovernmental Panel 
on Climate Change (IPCC), the authors then used these results to 
predict potential changes in wellbeing given expected changes in 
weather variability in the baseline projection scenario of continued 
unmitigated climate change until 2030. 
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Figure 3.3 Increased risk of violence and crime with higher temperature
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Using these estimates in conjunction with average happiness 
levels provided by the World Happiness Report, we can then cal-
culate expected WALYs lost per capita due to changes in climate 
variability by 2030.28 These projections are represented graphically 
in Figure 3.4.29 We find considerable variation in changing well-
being levels due to temperature fluctuations around the world. In 
line with related analyses on the impacts of climate change, we 
find that negative impacts are expected to fall disproportionally 
on low- and middle-income countries. In some countries, wellbe-
ing levels are expected to decrease by up to 18 percent. In high 
income countries, climate variability is expected to decrease, 
which may even lead to gains in self-reported happiness levels of 
10 percent. This is yet another crucial reminder that the burdens 
of climate change, although primarily caused by activities in high 
income countries, are likely to primarily affect more low- and mid-
dle-income countries.

WALYs lost (per capita)

0.1000-0.18

Figure 3.4 Wellbeing changes due to climate variability

Note Authors calculations using data provided by the World Happiness Report and coefficients 
provided by Rehdanz & Maddison (2005).
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Societal impact of natural disasters 
Thus far we have considered the potential contribution of un-
sustainable agricultural production to pollution levels in Europe, 
crime rates in the United States, and climate variability around 
the world. The first we considered as a direct health effect, while 
the latter two we considered as community effects. Of course, the 
boundaries between these channels are often porous. Wellbeing 
impacts operating through health channels often have community 
implications, and vice versa. Each can also have broader soci-
etal impacts if they produce large enough economic and social 
burdens in societies. When it comes to climate change and food 
production, dynamic impacts across wellbeing domains are likely 
to be even more common. There is perhaps no phenomenon that 
illustrates these complexities more starkly than natural disasters. 
Natural disasters can have obvious and substantial impacts on in-
dividual health, community wellbeing, and societal stability. In the 
remainder of this chapter, we will consider these relationships and 
investigate the relationship between climate change and natural 
disasters around the world. Here we will primarily focus on the soci-
etal stability channel, although it is worth keeping in mind that the 
effect of natural disasters can have multiple spill-over effects.

While it is notoriously difficult to isolate the causal impact of 
climate change on any one natural disaster, a growing body of ev-
idence has begun to link general increases in both the prevalence 
and intensity of disaster events to worsening climate change.30 In 
turn, these events can have profound impacts on societal stability 
and wellbeing. According to a widely cited report by the United 
Nations, natural disasters killed more than one million people be-
tween 1998 and 2017, and left billions injured and displaced.31 Most 
of these consequences were attributable to floods and storms, 
both of which have increased dramatically over the last several 
decades (Figure 3.5).

To better understand the wellbeing burden of these events, we 
can estimate WALYs lost due to deaths, lower levels of wellbe-
ing recorded among affected populations, and economic costs 

Stability
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associated with each event. First, following our methodology laid 
out in the introduction, each life lost to a natural disaster will be 
set equivalent to one WALY lost in the year of the event. However, 
natural disasters also have been documented to have negative 
wellbeing externalities on populations who are indirectly affected. 
One analysis using German panel data from 2000 to 2011 looking 
at the wellbeing consequences of extreme weather events found 
that, average life satisfaction levels in the entire country declined 
by 0.02 points on average in the wake of an extreme weather 
event.32 Finally, to account for the wellbeing burden of economic 
losses associated with natural disasters, we can again theoreti-
cally convert the financial costs to income to estimate what the 
equivalent losses in Wellbeing Adjusted Life Years.  

When we aggregate all three sources together – wellbeing loss-
es associated with death, indirectly affected populations, and 
economic costs – we find that, while there is substantial variability 
from year to year, the wellbeing burdens associated with natu-
ral disasters has been steadily increasing since 1970 (Figure 3.6). 
While deaths due to disasters have been encouragingly declining 
in recent years, wellbeing burdens associated with those who are 
affected by natural disasters, as well as economic burdens, have 
been growing.

Overall, we find aggregate wellbeing burdens of more than 29.6 
million WALYs lost due to major natural disasters over the past 
four decades. These burdens have also been increasing at a rate 
of roughly 11,500 WALYs lost each year. If these trends remain 
constant, it suggests that 18.9 million WALYs could be last due to 
natural disasters over the next thirty years. As noted earlier, the 
environmental impact of agriculture contributes to 26% of global 
emissions, leading to global warming and climate change. This fig-
ure has also remained largely stable since 1990.33 Ultimately, this 
implies that, continuing with business as usual, agricultural pro-
duction could be responsible for roughly 4.9 million WALYs lost 
due to natural disasters from 2021 to 2050. Cutting this figure by 
even a small fraction has the potential to produce enormous and 
cascading wellbeing benefits in the years to come.

LEAP 03 // Stability impact
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Figure 3.5 Frequency of natural disasters from 1900 to 2020

Note Author’s calculations using EM-DAT data: www.public.emdat.be/data

Note Author’s calculations using data from the World Happiness Report, coefficients from von 
Möllendorff & Hirschfeld (2016), and event estimates from EM-DAT.

Figure 3.6 Global wellbeing burdens of natural disasters (1970-2019)

0

1970 1973 1976
1979

1982
1985

1988
1991

1994
1997

2000
2003

2006
2009

2012
2015

2018

750000

1500000

2250000

WALYs lost (death) WALYs lost (a�ected) WALYs lost (economy)

1900
1906

1912 1918
1924

1930
1936

1942
1948

1954
1960

1966
1972 1978

1984
1990

1996
2002

2008
2014

2020
0

50

100

200

150

250

Drought

Storm

Earthquake

Volcanic activity

Extreme temperature

Wild�re

Mass movementFlood

Landslide

LEAP 03 // Stability impact LEAP 03 // Stability impact



78 79

In this chapter, we looked at some of the 
existing wellbeing burdens connected 
with the global food system, as well as 
the potential wellbeing impact from 
successfully reducing the associated 
environmental costs.

Health impact
Our analysis suggests that across Europe an average loss of 0.039 
WALYs per person due to air pollution, of which 5% can be attribut-
ed to agriculture. This implies that more than 1 million WALYs could 
be saved annually by eliminating agricultural contributions to air 
pollution. It is also predicted that doing so will save 21,000 WALYs 
in terms of lives saved.

Community impact
Rising temperatures due to climate change are linked to increas-
ing numbers of violent crimes and assaults. It is estimated that 
rising temperatures will result in 200,000 additional cases of rape 
and 3.6 million additional assaults between 2010 and 2099 in the 
US, which, according to our predictions, translate into a loss of 
3.04 million WALYs based on the expected loss of wellbeing for 
victims and the rising fear of violence by non-victims.

Stability impact
Natural disasters are one of the most significant environmental 
costs of climate change. We estimate that more than 29.6 million 
WALYs have been lost owing to major natural disasters over the 
last four decades, taking into account mortality, the well-being of 
those impacted, and the associated economic costs. Furthermore, 
these burdens have been increasing at a pace of approximately 
11,500 WALYs per year, and if current trends continue, 18.9 million 
WALYs could be lost due to natural catastrophes over the next 
thirty years. Given that agriculture accounts for 26% of global 
emissions, we can estimate that between 2021 and 2050, agricul-
tural production will be responsible for 4.9 million WALYs lost due 
to natural disasters.

summary
Impact
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Leap 04

Prevent and 
cure cancer

Cancer is the second leading cause of death in the world, second 
only to cardiovascular diseases.1 In 2017, cancers were responsible 
for one out of every sixth death, totaling to almost 9.6 million lives 
lost. Most of these (70%) occurred in low to middle income coun-
tries.2 However, even these figures underestimate the true burden 
of the disease. They do not account for its second and third order 
effects on family members, loved ones, friends, caretakers, and 
medical professionals. Given these dynamics, overcoming cancer 
is one of the most urgent and consequential medical challenges 
facing humanity today.

Cancer itself is a generic term to describe a class of diseases char-
acterized by the production and rapid spread of abnormal cells, 
which can lead to tumors and threaten healthy functioning of vital 
organs. There are more than 100 types of cancer, the most com-
mon occurring in the lungs, colon, stomach, liver, and breast. Can-
cer has also been linked to wide array of behavioral, genetic, and 
environmental risk factors. Tobacco use is the most significant risk 
factor, accounting for 22% of all cancer deaths.3 Another 10% can 
be attributed to other behavioral risks including poor diet, physical 
inactivity, obesity, and alcoholism. In the developing world, com-
plications resulting from infectious diseases including hepatitis 
and HPV are particularly prevalent, accounting for approximate-
ly one out of every six cancer diagnoses.4 Cancers can also be 
caused by exposure to ultraviolet rays from the sun or other types 
of radiation that damage DNA.  

Like all other significant diseases and disorders, cancer has neg-
ative effects not only on patients, but also on family members, 
friends, caregivers, communities, and society writ large.

The 
problem
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What if every woman had access to a breast cancer vaccine? 
What if next-generation therapies could target some of the most 
resistant types of cancer and brain tumors? These goals may not 
be as far away as they seem. Vaccines for HPV have shown prom-
ise in preventing cervical cancers when administered to adoles-
cents, and promising research into gene-based therapies has 
begun to pave the way for revolutionary new types of treatments.5 
These innovations would not only save lives, but also deliver bene-
fits that extend far beyond patients themselves. 

In the sections that follow, we will highlight some of these dynam-
ics in greater detail, and comment on the potential wellbeing 
burdens that could be alleviated by developing new cures and 
treatments for cancer in the years to come. 

What if?
LEAP 04 // What if
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Conceptualizing the wellbeing lost by 
cancer patients
The relationship between cancer and patient subjective wellbeing 
is a complicated one. Three factors are worth considering. First, 
given the highly divergent array of cancers, bundling them into 
one category to estimate the overall effect of cancer on patient 
wellbeing is bound to be fraught. Some types of skin cancer have 
survival rates over 90%, while survival rates for leukemia can drop 
as low as 25%.6 Patients diagnosed with different types of cancer 
are affected differently. Second, patient wellbeing is also likely to 
be affected by the stage of cancer and time of diagnosis. There 
are generally considered to be five stages of cancer, each refer-
ring to progressing phases of the disease over time. Early detection 
is crucial for decreasing mortality, minimizing side effects, and 
reducing burdens associated with treatment. As a result, even 
patients with the same type of cancer may experience the disease 
in very different ways at different points in time. Third, patients with 
the most severe forms of the disease are unlikely to be represented 
in surveys, making it difficult to reliably estimate the high toll it can 
take on their subjective wellbeing. 

With these intricacies in mind, several investigations have begun 
to reveal important insights into the effects of cancer on patient 
wellbeing. One analysis of 514 young adult patients in Germany 
found sarcomas to have the most severe effects on patient life 
satisfaction compared to other types under consideration.7 By 
comparing these estimates to national life satisfaction averages in 
Germany, we can estimate the wellbeing burden of each cancer in 
terms of Wellbeing Adjusted Life Years (WALYs) lost. These individ-
ual burdens are plotted in Figure 4.3. On average, cancer patients 
under the age of 40 in Germany lose 4% of the wellbeing relative 
to healthy counterparts. Among older adults (50+), using data 
from the Survey of Health, Aging, and Retirement (SHARE) in Eu-
rope, we also find that patients lose approximately 0.039 WALYs, 
or 4% of the wellbeing they would be expected to experience 
without their disease.8 To put this figure into context, it is rough-
ly on par with the life satisfaction difference between divorced 
and married adults.9 

Health
impact Somewhat surprisingly, in the German study, patients with mela-

nomas and thyroid cancer appear to be slightly happier than their 
healthy counterparts. This finding could potentially be explained 
by the relatively small number of observations used in the analysis 
(Figure 4.3). Alternatively, given the high survival rates associated 
with both forms of cancer in Germany, they may be more reflective 
of a positive response shift. When evaluating their own lives, can-
cer patients with relatively mild or survivable forms of the disease 
may compare themselves to other patients or consider the degree 
to which their diagnosis could have been worse. This can cause 
them to review their lives more favorably than may be expected. 
Some cancer patients also report finding new sources of meaning 
and appreciation in their lives after diagnosis and successful treat-
ment. These dynamics have been observed in a variety of studies.10 

    

Even among patients who survive, many face challenging roads 
to recovery. Women recovering from breast cancer often face 
significant wellbeing burdens. One analysis of 725 women recov-
ering from breast cancer in Sweden found that, among women 
who did not need to undergo breast cancer surgery, 65.2% report-
ed feeling satisfied with their lives. Among those who underwent 
mastectomies, this percentage dropped to 55.2%.11 Among healthy 
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counterparts without cancer, 70% report feeling satisfied with 
their lives. Importantly, the most important predictor of wellbeing 
among both groups proved to be emotional support. Of those 
who received emotional support, 67.1% reported feeling satisfied 
with life across both groups. Of those who did not report receiv-
ing adequate emotional support, only 24.7% were satisfied with 
their lives.12 The crucial importance of social support in promoting 
among cancer patients was also replicated in another analysis of 
German adolescents.13 

Encouragingly, over the long term many cancer survivors do 
seem to recover to levels of wellbeing that are on par with healthy 
counterparts. In an analysis of 6,389 cancer survivors in the United 
States, on average they were not less satisfied with their lives over-
all relative to those who were not diagnosed with the disease, six 
years after their initial diagnosis.14 This finding was replicated in a 
similar analysis of American seniors over the age of 50 using data 
provided by the Health and Retirement Study.15 

Population wellbeing burdens of cancer
In the last section, we considered the wellbeing burden of cancer 
on individual patients. However, regardless of its individual impact, 
the high prevalence of the disease coupled with its high mortality 
rate render the total wellbeing burden of cancer almost unpar-
alleled among other physical diseases. On a population level, 
cancer is responsible for more total wellbeing lost than almost any 
other major disease group (Figure 4.2,). Using life satisfaction data 
drawn from the Survey of Health, Aging, and Retirement in Europe 
(SHARE), alongside prevalence and mortality rates provided by the 
Global Burden of Disease Study, we find that the total wellbeing 
burden of cancer among European adults (50+) for instance out-
weighs diabetes, stroke, Alzheimer’s disease, lung disease, cata-
racts, ulcers, and Parkinson’s disease (Figure 4.2).16 
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Figure 4.2 Population wellbeing burdens of physical disease among European adults

Note Authors’ calculations using SHARE data. Estimated using OLS regressions with added con-
trols for age, gender, marital status education, employment, income, wealth, residential area, 

number of children, year, and country. Bars represent 95% confidence intervals.
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Fortunately, survival rates for cancer are increasing globally. Ad-
vances in early diagnostic testing and treatment have started to 
beat back the high death toll of the disease. On average, patients 
diagnosed with cancer today are 15% less likely to succumb to 
their disease than a patient diagnosed 30 years ago.17 However, 
the combination of population growth and demographic aging 
have kept overall trend lines stubbornly persistent. With more 
people on the planet, and more of those people living well into old 
age, overall prevalence and mortality rates for cancer have mostly 
remained constant over the past several decades. 

Carried forward into the future, continuing to make progress in 
preventing, treating, and eventually curing cancer could therefore 
have enormous wellbeing implications for populations around the 
world. Following past studies, if we conservatively assume that 
cancer patients lose 0.04 WALYs (or 4%) of the wellbeing they 
could potentially experience following a cancer diagnosis and si-
multaneously keeping prevalence and mortality rates constant at 
2017 levels, rough projections suggest that developing a cure for 
cancer could save more than 28 million WALYs per year globally, 
or over 850 million WALYs over the next thirty years. In essence, 
curing cancer would allow for future patients to experience 850 
million years lived in full wellbeing that would otherwise be lost. 
Included in these estimates are upwards of 286 million lives that 
could be saved by discovering successful methods to prevent, 
treat, and cure cancer.18 This would surely represent one of the 
greatest single leaps forward for humanity in history.



9190

Impacts of cancer on caregivers and 
communities
Thus, we have considered direct wellbeing burdens of cancer on 
patients on an individual and population level. However, as the 
writer Terry Tempest Williams noted, “An individual doesn’t get 
cancer, a family does.” To truly account for the cost of the disease, 
we ought to consider its effects on patients’ loved ones, communi-
ties, and caregivers. 

The caregiving burden of cancer on partners in particular has 
received increased attention in recent years. One recent meta-
analysis of 25 empirical studies found that female spousal caregiv-
ers in particular experienced “lower mental health, lower physical 
health, poorer health-related quality of life, lower life satisfaction 
and decreased marital satisfaction” relative to male spousal care-
givers and healthy counterparts.19 Using SHARE data on European 
adults, we also find significant wellbeing burdens among partners 
of patients with diagnoses, which also does seem to be particularly 
challenging for women. Compared to healthy counterparts, part-
ners of patients with cancer lose approximately 0.02 WALYs they 
could have otherwise experienced. This is roughly 50% of the 
wellbeing burden experienced by cancer patients themselves. 
Among female partners, this rises to almost 70% of the wellbe-
ing burden experienced by patients.  

Community
impact

From a longitudinal perspective, these effects become even more 
pronounced. Thus, we have considered the wellbeing of part-
ners of patients with cancer relative to counterparts with healthy 
partners. However, we can also consider the evolution of their own 
subjective wellbeing over time. Among European adults, partners 
of patients diagnosed with cancer are on average 0.3 points less 
satisfied with their lives in the first 2-4 years after the diagnosis 
than they were while their partners were still healthy six years 
earlier. When viewed from this perspective, the wellbeing burden 
of cancer experienced by partners in these first few years actually 
becomes larger than the wellbeing burden experienced by pa-
tients themselves. In the figure below, we plot WALY losses associ-
ated with a variety of physical diseases among both patients and 
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partners. Partners of patients with cancer also lose more wellbeing 
than they would if they themselves were diagnosed with chronic 
lung disease, hip fractures, ulcers, high blood pressure, or high 
cholesterol (Figure 4.4).

Unfortunately, the wellbeing burdens of cancer experienced by 
children, parents, and siblings of patients have received compara-
tively less attention in the literature. Nevertheless, it is highly likely 
that these too would emerge as highly significant. Investigating 
these dynamics provides an urgent and important fruitful avenue 
of further research. Given the high cost of cancer observed for 
partners, when considering the true wellbeing burden of the dis-
ease, it is imperative to keep these second, third, and fourth order 
sources of wellbeing losses in mind.

Figure 4.4 Wellbeing burdens of cancer on partners relative to other diseases
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Understanding the economic cost of cancer
In this section, we will consider the broader social cost of cancer. 
While the disease takes a substantial toll on patients and commu-
nities, it also has a considerable economic impact on society writ 
large. Particularly in developed countries, trends of demographic 
aging are leading to larger numbers of patients suffering from 
cancer, and increasingly straining healthcare systems and re-
sources. These resources are often essential to caring for patients 
and their families. Nevertheless, with the burden of cancer re-
lieved, these resources would then be saved and could be devoted 
elsewhere in society. To better understand these broader costs of 
the disease, we will focus on both direct healthcare and informal 
care costs, and well as indirect losses to productivity associated 
with both morbidity and mortality. Our analysis in this case will 
focus on European nations.

A comprehensive assessment of the economic burden of cancer 
by Hofmarcher et al. (2018) was recently published in the European 
Journal of Cancer.20 Using international data provided by Eurostat, 
the OECD, and the World Bank, alongside health data published 
by national healthcare systems and statistical agencies, the 
researchers estimated both per capita and total costs of cancers 
in the European Union. Direct costs included hospital stays, drugs 
and treatments, medical staffing, and related expenses. Indirect 
costs included lost earnings and informal care costs of family and 
caregivers. Final breakdowns for each country are presented in 
Figure 4.5. Overall, across all countries considered, direct health-
care expenditures were generally the largest burden, and varied 
between 5 and 10% of the total healthcare spending in each 
country. In Germany and France in particular, national health 
services reimburse more costly cancer drugs, contributing to the 
especially large healthcare expenditures associated with cancer 
in both countries.21 Productivity losses also proved to be substan-
tial, amounting to about one third of the total economic burden 
of the disease. Overall, the researchers calculated the economic 
burden of cancer in Europe to be almost 200 billion euros, most 
of which was attributable to Germany, France, the United King-
dom, Italy, and Spain. 

These are enormous figures. But what do they suggest in terms of 
wellbeing lost or gained? As in other chapters of this report, we can 
convert these economic burdens to theoretical wellbeing losses by 
considering them as income. These conversions are presented in 
Figure 4.6.22 Shown this way, we once again find that Germany and 
France suffer large wellbeing burdens associated with the societal 

Stability
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cost of cancer. This is again largely attributable to the large can-
cer patient population in both countries, but in this case the well-
being burdens in France prove to be larger than the correspond-
ing economic burden. Although there are less cancer patients in 
France than Germany, the average income in the former is smaller 
than the latter. Italy also suffers a considerable wellbeing burden, 
relative to the economic costs associated with the disease. In this 
case, the cost per patient is relatively lower, yet because overall 
life satisfaction levels and median incomes are relatively lower in 
Italy than other Western European countries, the wellbeing bur-
den associated with cancer is estimated to be more burdensome. 
Further down the list, we see some additional discrepancies with 
regard to Austria, Sweden, and Denmark. While there are again 
some differences in income between each county, in this case 
economic efficiency also plays a role. Although there are more 
cancer patients in Austria than in Denmark, the economic burden 
per patient is roughly half of what it is in Denmark, primarily be-
cause the latter spends much more on a per patient basis than the 
former.23 As a result the wellbeing burden in the former country is 
slightly less burdensome when considered from the perspective of 
WALYs lost, rather than considering it in purely economic terms.

Source Hofmarcher et al. (2018)

Figure 4.5 Economic burden of cancer in 2018 (in millions)
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Figure 4.6 WALYs lost due to economic burden of cancer
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In this chapter, we have estimated the 
wellbeing impacts of eradicating cancer 
on both the individual, the partners of the 
patients and on the economy. 

Health impact
Our projections suggest that developing a cure for cancer could 
save more than 400 million WALYs over the next thirty years. In 
essence, curing cancer would allow for future patients to experi-
ence 400 million years lived in full wellbeing that would otherwise 
be lost. Included in these estimates are upwards of 320 million lives 
that could be saved by discovering successful methods to prevent, 
treat, and cure cancer.

Community impact
Compared to healthy counterparts, partners of patients with can-
cer lose approximately 0.02 WALYs they could have otherwise ex-
perienced. This is roughly 50% of the wellbeing burden experienced 
by cancer patients themselves. Among female partners, this rises to 
almost 70% of the wellbeing burden experienced by patients.  

Stability impact
The economic burden of cancer in Europe is considered be al-
most 200 billion euros, most of which are attributable to Germany, 
France, the United Kingdom, Italy, and Spain. If those cost could be 
freed (in those five countries), the WALYs generated would range 
from 7,500 (Spain) to 20,000 (Germany) according to our estimates. 

summary
Impact
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1      Roser & Ritchie (2015).

2  World Health Organization (2018).

3  World Health Organization (2018).

4  World Health Organization (2018).

5  Martinez-Lage et al. (2018); Franco & Harper (2005).

6  Data from the United States in 2015. For more information, see: https://seer.cancer.gov/

csr/1975_2017/results_single/sect_01_table.04_2pgs.pdf

7  Leuteritz et al. (2018). 

8  Author’s calculations using SHARE data.

9  Happiness Research Institute & Leaps by Bayer (2020). 

10  de Camargos et al. (2020); Ellis et al. (2019); VanderZee et al. (1996).

11  Among healthy counterparts in Sweden without cancer, 70% reported feeling satisfied 

with their lives. For more information, see: Olsson et al. (2019).

12  Olsson et al. (2019, p. 676).

13  Leuteritz et al. (2018).

14  Ellis et al. (2019).

15  Sullivan et al. (2018).

16  Author’s estimations. This excludes mental and social health. Heart disease is not 

available, though may be the only physical disease expected to be larger.

17  Roser & Ritchie (2015).

18 Amounting to a total WALY burden of 9,534,619 + (472,397,254*.04) = 28,430,509 WALYs lost 

per year.  

Over the next 30 years = 852,915,270 WALYs lost, of which 286,038,570 would be accounted for 

by lives lost.

19  Li et al. (2013).

20  Hofmarcher et al. (2020).

21  Cheema et al. (2012).

22  WALYs calculated using the following formula: WALYs lost (individual) = 0.3 x log (Median 

household income/(Median household income - Disease related costs)). Total WALYs lost then 

derived by multiplying the individual WALYs lost by the number of cancer patients within each 

country. Prevalence and population data drawn from IHME Global Burden of Disease Study. 

Median income figures drawn from Gallup. Costs of cancer burdens drawn from Hofmarcher 

et al. (2018).

23  €2204 to €5904, relatively.
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Leap 05

Protect the 
brain and mind

According to the OECD, 17.3% - or what is equivalent to every 1 in 6 
– suffer from a mental health disorder1 and globally it is estimated 
that nearly 1 billion people are directly affected. 
In addition, mental health disorders are responsible for 7% of all 
global burden of disease as measured in DALYs and 19% of all 
years lived with disability.2 

Mental health issues are so pervasive that it can almost be hard to 
grasp why great solutions to prevent and treat them are not a top 
priority for impact investment and government. The current con-
vergence of social, political, and technical challenges, however, 
may be forcing this to shift.

The 
problem
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Anxiety
disorders

Depressive 
disorders

Alcohol 
and drug 

use disorders

Bipolar 
disorders and 
schizophrenia

Others Mental 
disorders

Finland 4% 6% 4% 1% 4% 18,8%

Netherlands 7% 5% 2% 1% 3% 18,6%

France 6% 5% 3% 1% 4% 18,5%

Ireland 6% 5% 3% 1% 4% 18,5%

Portugal 6% 6% 2% 2% 4% 18,4%

Estonia 3% 5% 6% 1% 3% 18,3%

Spain 6% 4% 2% 1% 5% 18,3%

Sweden 5% 5% 2% 1% 4% 18,3%

Germany 6% 5% 3% 1% 3% 18,0%

Lithuania 3% 6% 5% 1% 3% 17,9%

Belgium 5% 5% 2% 2% 4% 17,9%

United Kingdom 5% 5% 3% 1% 4% 17.7%

Greece 6% 5% 2% 2% 4% 17.7%

Austria 6% 4% 3% 2% 4% 17.7%

Luxembourg 6% 4% 2% 2% 4% 17.6%

Latvia 3% 5% 5% 1% 3% 17,3%

EU28 5.4% 4,5% 2.4% 1,3% 4% 17.3%

Cyprus 6% 4% 2% 2% 4% 17,0%

Malta 6% 4% 2% 2% 4% 17,0%

Italy 6% 4% 1% 1% 4% 16,9%

Denmark 6% 4% 3% 1% 3% 16,9%

Slovenia 4% 4% 3% 1% 4% 15,7%

Croatia 4% 4% 3% 1% 4% 15,5%

Hungary 4% 4% 3% 1% 4% 15,4%

Slovak Rep. 4% 3% 3% 1% 4% 15,2%

Czech Rep. 4% 4% 3% 1% 4% 15,1%

Poland 4% 3% 3% 1% 4% 14,9%

Bulgaria 4% 4% 2% 1% 4% 14,8%

Romania 4% 3% 2% 1% 4% 14,3%

Norway 7% 4% 3% 1% 3% 18,5%

Switzerland 6% 4% 2% 2% 4% 17,5%

Iceland 5% 4% 2% 1% 4% 16,7%

Table 5.1 Share of population with depression

Source Authors’ calculations using SHARE data

LEAP 05 // The problem

What if the technological breakthroughs paired with political focus 
on early detection and prevention could ensure that more people 
could get treatment, and in a more effective and timely manner?

Today, scientists are constantly discovering more about the possi-
ble role of genetics, neurology, and endocrinology for our mental 
health. Some research has even documented the links between 
the gut microbiome and the brain. These scientific breakthroughs 
are subsequently translated into practical tools and solutions. 
Genomic testing and screenings for mental illnesses and ma-
chine-learning-enabled systems that improve diagnostics by 
leveraging patient registered data to improve treatment are only a 
few examples of such. 

In what follows, we will discuss the wellbeing impact of depression 
on both the patients, the caregivers and the economy. In doing 
so, we will bring to light some of the potential benefits of improved 
screening and treatments targeted to alleviate the respective 
wellbeing burden.

Wellbeing burdens related with depression

What if?
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Depression and anxiety are two of the diseases that have the 
greatest impact on people’s wellbeing and on the population. 
According to Layard (2018), these mental illnesses are producing 
nearly as much of the misery that exists in the world as poverty 
does.3

According to our estimates, depression and anxiety are the condi-
tions that have the greatest impact on life satisfaction and thus on 
WALYs lost (Figure 5.1).4 Specifically, a person with depression loses 
18% of the wellbeing he or she could enjoy if they had not been di-
agnosed with depression. This is significantly more than the burden 
associated with unemployment, Alzheimer’s disease, Parkinson’s 
disease, and strokes.

Moreover, when considering the prevalence of depression (36 
million people in Europe), we can assume that approximately 6,3 
million WALYs are lost each year owing to depression in Europe.5 
To put this into perspective, if this well-being burden could be 
completely alleviated, the benefits would be similar to combined 
impact of providing jobs to all unemployed people in Brazil and 
ending food insecurity in Bangladesh.6

0,00

0,05

0,10

0,15

0,20

0,25

High blood choleste
ro

l

Cata
ra

cts

High blood pre
ss

ure

Hip or o
th

er f
ra

ctu
re

Cancer

Diabete
s

W
idowed

Chro
nic lu

ng dise
ase

Heart 
a�ack

Divorc
ed

Park
inso

n dise
ase

Alzh
eim

er's
 dise

ase

Unemployed

Aectiv
e diso

rd
ers

Depre
ss

ion

W
A

LY
s 

lo
st

 (i
nd

iv
id

ua
l)

Ulcer

Stro
ke

Figure 5.1 Individual weelbeing burdens of major diseases

Health
impact

LEAP 05 // Health impact



107106

Community burdens of depression on family 
caregivers
Depression does not only affect patients. When we analyze the 
effect of depression on a patient’s spouse or partner, it is evident 
that these people too are subject to significant wellbeing losses. 
In fact, in many circumstances, being the partner of someone who 
suffers from depression is worse for your wellbeing than suffering 
from a chronic illness yourself.

Using data from six waves from the National Institute of Child 
Health and Human Development Study of Early Child Care and 
Youth Development with more than 650 couples per wave, Jia J. 
Yan et al. (2020) found causal pathways between depression and 
the quality of the relationship. For women, reporting high levels of 
intimacy in their relationship in one wave predicted decreases in 
depressive symptoms in the following wave (the reverse, however, 
was not true). For men, showing low depressive symptoms in one 
wave predicted increases in self-perceived relationship intimacy in 
subsequent waves.7  

Furthermore, our own findings imply that a depression diagnosis 
for one member of the household has an immediate influence on 
the remainder of the household. The graph below shows how living 
with a depressed person has a major impact on one’s own well-be-
ing; men lose roughly 5.5% of the life satisfaction they could have 
experienced if their partners were not depressed, while women lose 
up to 8%.8

Community
impact

However, it is uncertain whether this association is causal. The 
quality of the relationship may be influenced by one of the part-
ners’ depressed symptoms, but it’s also possible that the relation-
ship’s quality is responsible for protecting or promoting the depres-
sive symptoms.
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Figure 5.2 partner and wellbeing burdens of depression
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The financial benefits of ending depression
Depression also has a negative impact on the economy. When we 
consider that depression affects the most active part of the popu-
lation, absenteeism is extremely essential. Mental health issues are 
the leading cause of work absences,9 accounting for one-third of 
all new disability claims in OECD countries.10

A study including 15,152 employees of a major U.S. corporation 
found that employees treated for depression incurred annual per 
capita health and disability costs of $5,415. This is a lot more than 
the expense of hypertension. In addition, depressive illness was 
linked to 9.86 annual sick days, which was significantly higher than 
heart disease, diabetes, hypertension, and back pain.11 In the U.S., 
depression is a leading cause of disability for people aged 15-44 
years, resulting in almost 400 million sick days per year.12

Moreover, Greenberg and his colleagues estimate that in a coun-
try like the United States, about $210.5 billion are lost due to direct 
costs related with major depressive disorder (45% of the total 
costs), suicide-related costs (5%), and workplace costs (50%) 
including absenteeism (missed days from work) and presenteeism 
(reduced productivity while at work) 13. In other words, depression 
costs each American ~$680, the equivalent to 0.013 WALYs lost14 
per inhabitant. In sum, 4 million WALYs could be saved in the 
United States alone from the financial benefits of eradicating 
depression (1.8 million WALYs through direct costs, 200,000 
WALYs through suicide-related costs and 2 million WALYs 
through workplace costs). To put this in perspective, this amount 
of WALYs saved is one-and-a-half times more than WALYs that 
could hypothetically be saved if all unemployed people in the 
United States were given a job.15

Stability
impact

LEAP 05 // Stability impact
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In this chapter, we’ve mapped the 
wellbeing burdens related to depression, 
and by that, quantified the potential 
impact of successful screenings and 
treatments patients.

Health impact
A person with depression loses 18% of the wellbeing he or she 
could enjoy if they had not been diagnosed with depression. In 
Germany, approximately 338,000 WALYs are lost each year owing 
to depression, making the potential impact of curing depression 
greater than eliminating all unemployment in this country.

Community impact
Though depression neurologically in confined to one person, it is 
not experienced in a vacuum. According to our analyses, men lose 
roughly 5.5% of the life satisfaction they could have experienced if 
their partners were not depressed, while women lose up to 8%. 

Stability impact
Depression is also putting economic stability into jeopardy. Each 
year, depression – as well as other mental health problem – are 
causing enormous economic losses through increased consump-
tion of healthcare and social care, more sick days and productiv-
ity losses. In terms of wellbeing, we estimate that 4 million WALYs 
could be saved in the United States alone from the financial 
benefits of eradicating depression (1.8 million WALYs through direct 
costs, 200,000 WALYs through suicide-related costs and 2 million 
WALYs through workplace costs).

summary
Impact
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Endnotes

1  OECD/EU (2018).
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7  Transactional Associations Between Couple Relationship Intimacy and Depressive 

Symptoms Across 10 Years
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13  The economic burden of adults with major depressive disorder in the United States (2005 

and 2010). Paul E Greenberg et al (2015)
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Income – Treatment)).
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to zero in the US would generate ~2,590,000 WALYs in total
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Reverse 
autoimmune 
diseases 
and chronic 
inflammation

Autoimmune diseases are among the top 10 causes of death in 
female children and women in all age groups, it is estimated that 
about 5-8% of the population is affected by autoimmune diseases. 
In addition, chronic inflammatory diseases have been recognized 
as the most significant cause of death in the world today, with 
more than 50% of all deaths being attributable to inflamma-
tion-related diseases. Both conditions have one component in 
common: the immune system.

The immune system is a collection of special cells and chemicals 
that fight infection-causing bacteria and viruses. However, for 
about 5-7% of the global population, the immune system mis-
takenly attacks their own body tissues. This is what we know as 
autoimmune diseases.  
 
It is estimated that about 80-100 different autoimmune diseases 
exist, ranging in severity from mild to disabling. Together, these 
form the third most common group of diseases after cardiovascu-
lar and tumor diseases. They are usually chronic, currently incur-
able and can cause severe, life-threatening health issues.1  

Additionally, autoimmune diseases have been reported to be on 
the rise in recent years, especially in developed countries. In the 
UK, the disease is increasing at ranges between 3% and 9% year 
on year for different conditions2, and in the US, researchers found 
that the prevalence of antinuclear antibodies (the most common 
biomarker of autoimmunity) had increased from 11.0% in 1988-1991, 
to 15.9% in 2011-2012.3 

Increasing prevalence of autoimmune diseases is bad news – es-
pecially for women. Autoimmune diseases affect women up to 75 
percent more often than men. The cause of this gender disparity is 
not fully known. 

These recent trends have also brought into question the factors 
contributing to this increased incidence. The constancy of ge-
netics, the environmental factors, and in particular, the Western 
lifestyle, are considered potential causes. Over the last few de-
cades, significant changes in Western dietary habits, environmen-
tal surroundings, pollution exposure, and stress load, have led to 
a parallel rise in autoimmune diseases.4 This place autoimmune 
diseases in the center of the discussion on environmental impacts 
on public health. 

The 
problem
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What if we could permanently reverse the autoimmune process? At 
present, autoimmune conditions cannot be cured. This means that 
for most people who develop an autoimmune condition, a lifetime 
of daily management, potential health complications and lost 
wellbeing may lie ahead. 

In this chapter we estimate the potential WALYs saved if we cure 
autoimmune diseases. The chapter focuses explicitly on type 1 dia-
betes, psoriasis, rheumatoid arthritis, and multiple sclerosis.

Table 6.1 Percent of adult population with autoimmune conditions

Source Kantar (2019)

Brazil China 5-EU Japan Russia U.S.

Diagnosed (%) 3% 5% 6% 2% 3% 7%

Male 32% 51% 40% 37% 40% 40%

Female 68% 49% 60% 63% 61% 60%

What if?
Table 6.2 Selection of common types of Autoimmune diseases

Description

Rheumatoid arthritis For rheumatoid arthritis, the immune system produces antibodies that a�ach to 
the linings of joints. Immune system cells then a�ack the joints, causing in�amma-
tion, swelling and pain. If untreated, rheumatoid arthritis causes gradually 
permanent joint damage. Treatments for rheumatoid arthritis can include various 
oral or injectable medications that reduce immune system overactivity.

Type-1 diabetes For Type 1 diabetes, the immune system antibodies a�ack and destroy insulin-pro-
ducing cells in the pancreas. At diagnosis, people with type 1 diabetes require 
insulin injections to survive.

Psoriasis Psoriasis causes in�ammation in the body, which speeds up skin cell growth. 
Normal skin cells completely grow and fall o in a month. With psoriasis, skin cells 
do this in only three or four days. However, instead of falling o, the skin cells pile 
up on the surface of the skin, which can raise plaques and scales on the skin. 
Some people report that psoriasis plaques itch, burn, and sting. Plaques and 
scales may appear on any part of the body, although they are commonly found 
on the elbows, knees, and scalp.

Lupus People with lupus develop autoimmune antibodies that can a�ach to tissues 
throughout the body. The joints, lungs, blood cells, nerves and kidneys are 
commonly aected in lupus. Because the disease can a�ack so many dierent 
parts of the body, it can cause a lot of dierent symptoms.

In�ammatory bowel
disease

In�ammatory bowel disease (IBD) is a term mainly used to describe two 
conditions: ulcerative colitis and Crohn's disease. When suering from IBD, the 
immune system a�acks the lining of the intestines, causing episodes of diarrhea, 
rectal bleeding, urgent bowel movements, abdominal pain, fever and weight loss. 

Multiple sclerosis Multiple sclerosis (MS) is a condition that aects your brain and spinal cord. The 
immune system a�acks nerve cells, causing symptoms that can include pain, 
blindness, weakness, poor coordination and muscle spasms.

Graves’ Disease Graves’ disease is an autoimmune disease that leads to a generalized overactivity 
of the entire thyroid gland, which causes excess amounts of thyroid hormone to 
be released into the blood (hyperthyroidism). Symptoms of Graves' disease can 
include bulging eyes as well as weight loss, nervousness, irritability, rapid heart 
rate, weakness and bri�le hair. Destruction or removal of the thyroid gland, using 
medicines or surgery, is usually required to treat Graves' disease.

LEAP 06 // What if?
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The wellbeing burden of Type 1 diabetes, 
psoriasis, and rheumatoid arthritis 
In this section we will provide case studies of four auto-immune 
diseases: type 1 diabetes, psoriasis, rheumatoid arthritis, and mul-
tiple sclerosis. These case studies will help us identify the wellbe-
ing potential of curing autoimmune diseases for patients around 
the world.

When identifying the wellbeing benefit of a potential cure to auto-
immune disease, it is important to acknowledge that although all 
autoimmune diseases share the common thread of autoimmunity, 
they vary widely in terms of symptoms and therefore also in terms 
of wellbeing. 
 
Type 1 diabetes for instance creates limitations and demands 
attention as the patient is forced to take insulin for the rest of her 
or his life. Not doing so can result in ever-increasing blood sugar 
levels and dangerous complications. However, while these restric-
tions and limitations surely convert to lost wellbeing on average, 
type 1 diabetes can, in relative terms, be categorized as one of the 
less burdensome autoimmune diseases. In Europe, diabetics on 
average lose 4.1% or their potential wellbeing.5 

Compared to type 1 diabetes, rheumatoid arthritis poses a greater 
threat to wellbeing – likely because the everyday symptoms - pain, 
stiffness, and mobility issues - are more pronounced. The annual 
wellbeing lost to rheumatoid arthritis in Europe is estimated to 
be 6.8% per patient on average.6

Psoriasis is a disease which to some may seem less trouble-
some, as the most common symptoms - patches of skin that are 
dry, red, and covered in scales – may not be as physically painful 
as the symptoms described above for rheumatoid arthritis. Howev-
er, the true burden of this disease often lies in its cosmetic conse-
quences that can degrade self-esteem and subjective wellbeing. 
In a survey by the National Psoriasis Foundation, almost 75% of 
patients believed that psoriasis had a moderate to large nega-
tive impact on their quality of life.7 The World Psoriasis Happiness 
Report has also documented that psoriasis is strongly linked to 
loneliness, mental health disorders, low self-esteem, and stress.8 

In terms of wellbeing, a Polish study found that people living with 
psoriasis experienced significantly reduced life satisfaction com-
pared with healthy counterparts.9 Measured in terms of WALYs, 
this loss of life satisfaction due to psoriasis equals an average 
loss of potential wellbeing of roughly 18.4%.10  

Health
impact

Not surprisingly, the loss of wellbeing due to psoriasis is largely 
dependent on the patient’s body image. The same study found 
that poor levels of body image for psoriasis patients significantly 
reduced wellbeing levels – on the order of 57.5%11 – while patients 
with favorable outlooks on body image actually experienced high-
er levels of life satisfaction than the healthy counterparts – specifi-
cally, an average increase in wellbeing of 12.2%.12 
 
Lastly, multiple sclerosis (MS) is perhaps the most burdensome of 
all the autoimmune diseases under consideration. With its long 
list of potentially disabling symptoms and its high mortality rates, 
it is no surprise that this disease takes a significant toll on wellbe-
ing. According to an Italian study of MS patients, caregivers, and 
a healthy control group,13 MS patients lose what equals about 
23.3% of their potential wellbeing every year.14 

The death toll of each disease is also worth taking into account. 
Per 100,000 people, between 0.2 (Greece) and 4 (Bulgaria) deaths 
can be attributed to type 1 diabetes (Figure 6.3). For rheumatoid 
arthritis this number ranges from 0.2 (Romania) to 1.7 (Finland), and 
for multiple sclerosis it ranges from 0.5 (Romania) to 1.9 (Denmark). 
According to the Global Burden of Disease study, no deaths are 
associated with psoriasis. 
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Figure 6.1 Wellbeing burdens of autoimmune diseases

Source Authors’ calculations using WALY data presented in this chapter.
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Figure 6.2 Prevalence of type 1 diabetes, rheumatoid arthritis and multiple sclerosis (per 
100,000)

Source Global Burden of Disease Collaborative Network (2020)
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Figure 6.3 Deaths due to type 1 diabetes, rheumatoid arthritis, and multiple sclerosis (per 
100,000)

Source Global Burden of Disease Collaborative Network (2020)

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5

Disease
Deaths, rate per 100,000 of the population

Rheumatoid arthritis Diabetis type 1 Multiple sclerosis

0.3

1.5

1.7

1.2

0.9

1

0.3

0.9

0.9

0.6

1.1

1.1

0.6

1.1

0.8

0.9

0.6

0.9

0.7

0.9

0.6

0.4

0.3

0.5

0.8

0.4

0.2

4

1.4

0.9

1

1.3

0.8

2

1.2

1.3

0.8

0

0

1

0

0

0.7

0.6

0.7

0.9

0.9

0.6

0.5

1.2

1

0

0.2

0.6

1.1

1.9

1.1

1.4

1.3

1.2

0.9

0.9

0.7

1.5

1.1

1.1

0.9

0.8

1.5

0.9

1.2

0.9

0.9

0.5

1.1

1.2

0.7

0.5

0.6

0.8

0.5Romania
Greece

Spain
Malta

Slovakia
Luxenbourg

Belgium
Cyprus
France
Latvia

Austria
Lithuania

Switzerland
Italy

Hungary
Slovania

Ireland
Germany

Estonia
Croatia

Czechia
Sweden
Poland

Netherlands
Finland

Denmark
Bulgaria

LEAP 06 // Health impact



123122

The wellbeing impacts of reversing 
autoimmune diseases
In the last section, we considered the wellbeing burdens associ-
ated with type 1 diabetes, rheumatoid arthritis, multiple sclerosis, 
and psoriasis. We found that these burdens can vary significantly. 
However, as also noted in the last section, it is not only the indi-
vidual burdens that vary between patients, but prevalence and 
mortality levels also differ between countries.

To get a broader picture of the total wellbeing burdens of these 
diseases, we will consider the prevalence, mortality, as well as the 
individual wellbeing burdens of each. In doing so, we can estimate 
the potential population-level benefits in developing cures to 
treat them. 

To estimate the overall potential benefit of developing a cure for 
autoimmune diseases, we first need to account for the number 
of patients in Europe and combine these rates with the individual 
wellbeing burdens of the patient groups. Using life satisfaction 
data from SHARE, combined with prevalence and mortality rates 
provided by the Global Burden of Disease Study, we find that the 
total wellbeing burden of psoriasis heavily outweighs the burdens 
of rheumatoid arthritis, type 1 diabetes, and multiple sclerosis. This 
is due to the combination of its high prevalence rate and consider-
able wellbeing burden on individual patients.

Community
impact

Figure 6.4 Total WALYs lost to type 1 diabetes, rheumatoid arthritis and multiple sclerosis

Source Authors’ calculations using GBD data and WALY data presented in this chapter.
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By aggregating the burdens of the four diseases, it becomes clear 
that the autoimmune diseases vary in their impact on wellbeing 
across countries. In France, the population loses around 106,000 
WALYs a year due to these four diseases, while the total burden in 
Spain reaches roughly 60,000 WALYs (Figure 6.5). This means that 
the French population loses 76% more WALYs a year due to these 
diseases than the Spanish population, even though the population 
size is only 43% bigger. This is not because it is worse to experi-
ence autoimmune diseases in France than in Spain, but simply 
because autoimmune diseases are more prevalent in France.

At a global level, the prevalence of autoimmune disease is roughly 
4%.15 Assuming that the individual burden of the diseases ranges 
between the burdens presented for type 1 diabetes, rheumatoid 
arthritis, psoriasis, and multiple sclerosis (an average of 13.2% lost 
wellbeing annually), it can be assumed that a cure for all auto-
immune diseases could save more than 3.9 million WALYs in 
Europe.16 This effect would be similar to the effect of securing a 
job for all unemployed people in Nigeria or making all people in 
Russia feel safe in their neighborhoods.17
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1,614

3,658
6,004
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563
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Figure 6.5 WALYs lost to type 1 diabetes, rheumatoid arthritis and multiple 
sclerosis in Europe (total)

Source Authors’ calculations using GBD data and WALY data presented in this chapter.
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Partner burdens of rheumatoid arthritis and 
diabetes
Being close to someone who suffers from an autoimmune disease 
can have direct implications for one’s own quality of life. In this 
section, we look beyond the wellbeing impacts on patients and 
instead consider the cascade effects on their immediate social 
environments. Here we are primarily considering type 1 diabetes, 
rheumatoid arthritis, and multiple sclerosis.  

Just as autoimmune diseases vary in terms of their impact on 
patients, their impact on the caretakers and family members also 
ranges from marginal to devastating. For both rheumatoid arthritis 
and diabetes, we identify significant but minor negative impacts 
on partners of patients. Partners of patients of rheumatoid arthritis 
and type 1 diabetes lose 1.8% and 1.3% of their potential wellbeing, 
respectively. In both cases we can identify some gender differ-
ences: the burden of diabetes is larger for male partners and the 
burden of rheumatoid arthritis is larger for female partners. 

Stability
impact

Figure 6.6 WALYs lost to partners of patients with rheumatoid arthritis and diabetes

Note Authors’ calculations using SHARE data. Estimated using OLS regressions with added 
controls for age, gender, education, employment, income, wealth, residential area, number of 

children, year, and country. Bars represent 95% confidence intervals.
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However, wellbeing burdens experienced by partners of patients 
increase drastically when we draw our attention to multiple sclero-
sis. Partners, parents, and children of patients with multiple sclero-
sis tend to take on a caregiver role – a role that is often associated 
with feelings of anxiety and depression.18 The constant need to 
readjust to the demands of the disease also negatively affects the 
caregivers and increased symptom severity has also been shown 
to correspond to increased depression in caregivers.19 

Taken together, it may come as no surprise that the disease is 
particularly burdensome for caregivers. One study comparing the 
life satisfaction of caregivers to multiple sclerosis patients with a 
control group documents a burden equivalent to an annual loss of 
18.9% of potential wellbeing.20 If this is taken to be representative, it 
translates into a burden that is almost three times greater than the 
burden experienced by partners of rheumatoid arthritis patients.

Economic burdens of autoimmune diseases
Autoimmune conditions place enormous economic burdens on 
patients and healthcare systems around the world. Ultimately, the 
costs devoted to caring for patients with autoimmune diseases 
could be directed elsewhere if a cure becomes available. In this 
section, we will turn our attention to a case study of type 1 diabe-
tes patients in Denmark, as well as psoriasis patients in Spain and 
Germany, to answer the question: what are the current economic 
costs of autoimmune diseases worth in terms of wellbeing?

A recent report found that direct and indirect costs for just three 
autoimmune conditions alone – type 1 diabetes, rheumatoid arthri-
tis and multiple sclerosis – currently add up to more than £13 billion 
per year in the United Kingdom.21 In the US, Director Dr. Anthony 
Fauci of the National Institutes of Allergy and Infectious Diseases 
(NIAID) estimated that treatment costs for autoimmune diseas-
es were greater than $100 billion annually – and this was back in 
2001.22 Since then, the incidence of autoimmune diseases has been 
steadily rising. This makes autoimmune diseases a threat to the 
sustainability of global economies – but also to human wellbeing.
 
If we take type 1 diabetes, one cost-of-illness-study in Denmark 
finds average cost of 7,174 dollars annually per patient, if we only 
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consider direct effects (healthcare services, drug consumption 
and nursing services). For the whole patient group (of 28,000 pa-
tients) that adds up 200,872,000 dollars a year.

If these costs were freed and directed to other areas, this would 
bring a significant gain in WALYs for the population. If society 
saved 200,872,000 dollars a year from a cure for type 1 diabetes 
in Denmark, this would be equivalent to a value of 427 additional 
years of life lived in potential wellbeing.23 

What’s more, if indirect cost (lost productivity) and additional cost 
are added to the equation, the total costs of Type 1 Diabetes add 
up to roughly 406 million dollars a year, equivalent to a value of 
881 WALYs (Table 6.3). 
 
It is, however, very important to note that the fact that the eco-
nomic-related burden outweighs the health-related burden, 
doesn’t mean that these healthcare services currently directed 
at type 1 diabetes are not cost-effective. It may just as well indi-
cate that these treatments are highly successful at reducing the 
burdens for the patients. Either way, this analysis makes clear that 
finding a cure for type 1 diabetes and alleviating its associated 
financial costs could represent a substantial wellbeing gain.

Denmark

$

WALYs

7,174

0,02

Direct costs
per patient

7,313

0,02

Indirect
costs per
patient

14,487

0,06

Total cost
per patient

200,872,00

427

Direct costs
population

204,764,000

454

Indirect 
costs costs 
population

405,636,00

881

Total 
population 

costs

Source Sortsoe, C., et al. (2016)

Table 6.3 Cost of type 1 diabetes in Denmark
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Compared to Type 1 Diabetes, the healthcare costs for psoriasis 
are not quite as substantial when considering the per patient di-
rect and indirect costs. However, due to the particularly high prev-
alence rates of the disease, psoriasis makes up a sizable economic 
burden for societies (Table 6.4 24). 

Finally, we can use the values of both tables to create a rough 
estimate of the total cost of autoimmune disease in Europe. If dia-
betes and psoriasis could constitute the ends of a per patient cost 
spectrum in Europe, we could set the range of cost for autoimmune 
diseases to equal a WALY value of 0.01 to 0.06. With an average 
prevalence of autoimmune diseases in Europe of 4% (which is like-
ly a conservative estimate for Europe)25 we can then expect that 
alleviating the economic burden of autoimmune diseases in Eu-
rope would save between 299,138 and 1,794,833 WALYs a year.26

Source Burgos-Pol, R. et al. (2016)

Table 6.4 Cost of psoriasis in Germany, Spain and Italy

Germany

$

WALYs

2,135

0,001

Direct costs
per patient

2,156

0,001

Indirect
costs per
patient

4,293

0,01

Total cost
per patient

3,941,645,540

11,661

Direct costs
population

3,980,415,824

11,661

Indirect 
costs costs 
population

7,925,753,772

23,611

Spain

$

WALYs

2,133

0,02

448

0,002

2,557

0,02

2,294,186,544

14,486

481,854,464

3,010

2,750,227,376

17,516

Italy

$

WALYs

2,177

0,02

N/A

N/A

N/A

N/A

2,630,580,127

17,703

N/A

N/A

N/A

N/A

Total 
population 

costs
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In this chapter, we have answered the 
question: what would the wellbeing impact 
be of curing all autoimmune diseases?

Health impact
4% of the global population live with an autoimmune disease. 
Assuming that the individual burden of such diseases is 13.2% lost 
wellbeing annually (an average across the burdens of type 1 diabe-
tes, rheumatoid arthritis, psoriasis, and multiple sclerosis) it can be 
assumed that a cure for all autoimmune diseases could save 3.99 
million WALYs in Europe. 

Community impact
Being close to someone with an autoimmune disease can have a 
direct impact on one’s own quality of life, but just as autoimmune 
diseases vary in terms of their impact on patients, so do their 
effects on caregivers and family members. For both rheumatoid 
arthritis and diabetes, we identify significant but minor negative 
impacts on partners of patients. Partners of patients of rheuma-
toid arthritis and type 1 diabetes lose 1.8% and 1.3% of their poten-
tial wellbeing, respectively.

Stability impact
If we could cure autoimmune diseases, the costs devoted to caring 
for the respective patients could be directed elsewhere. In our 
analysis, we used the costs of diabetes and psoriasis to constitute 
a range of cost for autoimmune diseases. Then, we converted 
these costs to wellbeing values to make a rough prediction of the 
WALYs that could be saved alone from freeing economic costs 
related to autoimmune diseases in Europe. We find that we can 
expect that alleviating the economic burden of autoimmune dis-
eases in Europe would save between 299,138 and 1,794,833 WALYs 
a year.

summary
Impact
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Provide the 
next generation 
health crops

Since 1975, worldwide obesity has roughly tripled. In 2016, more 
than 1.9 billion adults aged 18 and older were overweight, of which 
650 million were considered obese.1 The pace of change has been 
observed to be even quicker among children and adolescents 
aged 5 to 19. In 1975, just 1% of children and adolescents were 
obese, whereas in 2016 124 million (6% of females and 8% of boys) 
were obese.2

Moreover, today overweight and obesity are associated with more 
deaths than underweight. Globally, there are more obese individ-
uals than underweight people, except for parts of Sub-Saharan 
Africa and Asia.3

While there are multiple linked fundamental causes for the obesity 
epidemic, one critical aspect is the production system of crops.
Production systems have been skewed for a long time to promote 
efficiency, resulting in the optimization of only a few crops like 
wheat, soybeans, and corn. However, critics allege that systemic 
support for these few crops has led farmers to ignore other crops 
like fruits, vegetables, and mixed cereals, resulting in a consumer 
market flooded with unhealthy products made from these com-
modities.4

The 
problem
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Figure 7.1 Prevalence of obesity in selected countries, 1975-2016 

Source Ourworldindata.com/obesity
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What if we could fix our production systems so they could provide 
crops that meet the nutrition and consumer preferences of our 
global population?  Today’s trends of de-commoditization and 
consumer preferences are making their way to farms, increasing 
demand for new crops. Transformational new technologies to im-
prove plants and growing systems, such as vertical farming, could 
potentially address this demand.  
 
In this chapter we map the wellbeing burdens associated with obe-
sity and ask, “what if we could end this obesity pandemic by offer-
ing healthier crops?”.

What if?
LEAP 07 // What if?
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Wellbeing burdens related to obesity
Having an unhealthy body mass index has negative implications 
on human wellbeing. This has been found to be true in the US5 as 
well as in the UK, Germany, and Australia.6  
 
The general reasoning behind this correlation is that obesity has 
a negative effect on a wide range of conditions, which in turn has 
negative implications on subjective wellbeing. This including heart 
disease and diabetes,7 lower levels of self-confidence, self-esteem, 
worse social relationships, and a higher likelihood for depression. 

To estimate how much wellbeing an obese individual could save if 
healthier crops could reduce his or her weight to an average body 
mass index (of 20 Kg/m2) we have analyzed data from PISA8 (15 
years old), HBSC9 (11-15 years old) and SHARE 10 (40-70+ years old). 

To put these results into context, a 15-year-old male whose BMI is 
between 30 and 35 kg/m2 (obesity type I) could save 0.08 to 0.11 
WALYs if he reduced his weight to a healthy level (20-25). On the 

0.00 0.02 0.04 0.06 0.08 0.10 0.12

HBSC (Age: 11-15)

PISA (Age: 15)

SHARE (Age: 40+)

Male Female

Note Authors’ estimates using OLS linear regressions, with added controls: (SHARE) country, 
marital status, job status, income, education, age; (HSBC) country and age; (PISA) country.

Figure 7.2 Potential WALY impact from eradicating obesity 

Health
impact

other hand, older males (40 to 70+ years old) would benefit from 
weight loss only from a BMI greater than 40 (0.1 WALYs gained). 
Similarly, a 15-year-old woman whose BMI is between 35-40 kg/
m2 could save 0.12 WALYs (same result shown in PISA and HBSC) 
with a healthy weight reduction, relative to 0.04 WALYs when 
older than 40 years old.

Figure 7.3 depicts the same estimations. As can be seen, a high 
BMI is more burdensome for women than it is for men.

Moreover, obesity not only affects individual life satisfaction but 
can also reduce life expectancy. Obesity ranks as the fifth biggest 
behavioral or environmental associated with premature death, ac-
cording to the Global Burden of Disease research, with 4.7 million 
people dying prematurely as a result of obesity in 2017.
For the purposes of this report, any death any year is set to ‘1 lost 
WALY’. This implies that living a life at the lowest value on the life 
satisfaction scale (=0) for a full year is equivalent to being dead. 

Note Authors’ estimates using HSBC Data from 2001 to 2014 (n=562,875).

Figure 7.3 Life satisfaction by body mass index among children
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Figure 7.4 Deaths in the world by cause

Source Our World in Data, IHME, Global Burden of Disease (GBD)

Adopting such method suggest that the total number of WALYs 
lost in a given country is equal to the total number of deaths 
associated with obesity each year, plus the level of wellbeing loss 
this condition causes. To specify these figures, we have estimated 
the total WALYs lost in the UK.11 This analysis suggests that, in the 
UK, approximately 500,000 WALYs could be saved in one year if 
obesity was eradicated. This is 18 % more than the amount that 
could be saved if unemployment was reduced to zero in the UK.12 
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Community burdens of obesity on family 
caregivers
As mentioned in the previous section, obese people are more likely 
to deal physical and mental health problems, can harm relation-
ships or whole families, and in the most extreme cases, couples 
and families may have to act as caregivers, with the consequent 
effect on their wellbeing.  

A WALY analysis can shed light on these general dynamics by 
comparing the life satisfaction of partners to someone who is 
obese with partners to non-obese people. 

According to our predictions, individuals who live with a partner 
with a healthy BMI, experience no loss of wellbeing. Yet, beyond 
healthy BMI, the partners’ wellbeing begins to experience a loss of 
wellbeing.  At a BMI of 30, partners lose 0.03 WALYs on average; 
at a BMI of 40, the loss doubles to 0.06 WALYs; and at a BMI of 45, 
partners lose 0.11 WALYs on average (Figure 7.5). 
 
These are significant community burdens, as even the less severe 
case (partner to people with a BMI of 30) carries a burden com-
parable to what we discovered in chapter 1 when estimating the 
impact of heart attacks on partners.

Community
impact
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Figure 7.5 Individual WALYs lost depending on partner’s BMI

Note Authors’ calculations using SHARE data. Estimated using OLS regressions with added 
controls for age, gender, BMI, education, employment, income, wealth, residential area, num-

ber of children, year, and country. 
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The financial benefits of eradicating obesity
There are two types of financial costs associated with obesity: The 
direct costs from the associated health related services – surgery, 
drug therapy, etc., and indirect costs from days missed from work, 
short and long-term absences, premature deaths, and insurance ex-
penditures (life insurance are higher for employees who are obese).

To give a few specific examples, from a societal perspective, the 
total costs for obesity and related comorbidities in Germany have 
been estimated to be around €2,701 to 5,682 million per year, with 
direct treatment expenditures alone ranging between €1,343 and 
2,699 million.13 Obesity-related health-care expenses in the Nether-
lands range from 1% to 5% of overall healthcare spending, where-
as they account for 5.7% in the United States.14 

If obesity rates could be reduced, all those expenses could be de-
voted elsewhere in society, which in turn could generate additional 
WALYs. While such potential impacts can be difficult to accurately 
predict, we can make a simple conversion of the costs into WALYs 
by considering the wellbeing impact of deducting the respective 
costs from individual taxes. 

For instance, the direct and indirect costs of overweight and 
obesity in Germany were projected to be €11.01 billion in 2009 
(approximately 134€ per capita).15 If these costs could be allevi-
ated completely, individual life satisfaction would be expected 
to increase by 0.002, with the potential to reach up to 40,000 
WALYs if applied to the entire population (Table 7.4).

However, basing the estimations on GDP measures result in much 
higher numbers. According to recent OECD estimates, obesity and 
overweight diminish GDP per capita by 3.3 percent on average in 
OECD nations (with the lowest impact in Japan (-1.6 percent) and 
the biggest impact in Mexico (5.2 percent )).16  In Germany, alle-
viating this burden would be equal to 107,900 WALYs saved in 
total.17 These kinds of GDP-based assessments are more precise 
since they account for not just treatment and absenteeism 
costs, but also additional indirect costs such as family and com-
munity income losses.

People in poor areas are typically assumed to have poorer habits 
and diets than those in wealthier ones, yet obesity itself can be a 
cause of poverty in some situations, owing to higher unemploy-
ment and absenteeism.18 As a result, treatments that reduce obesi-
ty in a cost-effective and easy manner may be the key to reducing 
societal economic disparities. 

Stability
impact

Anis et al. 
2010, Canada

Hospital inpatient 
and outpatient 
visits, physician 
services, drug 
costs, health 
research and 
other health care

Morbidity due to 
both long and 
short-term 
disability

CA$5.96 billion CA$5 billion $10.96 billion (€7.3 
billion 2009)

24,416

Inpatient and 
outpatient 
treatment, 
rehabilitation and 
non-medical costs 
(administration, 
research etc)

Sickness absence, 
early retirement 
and mortality 
using human 
capital approach

€4.854 billion 
(2.1% of total 
healthcare costs 
for 2002)

€5.019 billion €9.873 billion 
(€11.01 billion 2009)

41,425

Costs 
included
direct

Study Cost
included
indirect

Direct cost Indirect costs Results total
(€ 2009)

Potential
WALYs gained

Konnopka et al. 
2011, Germany

All Medical costs Absenteeism and 
Presenteeism

$30.3 billion $42.8 billion $73.1 billion (€51.92 
billion 2009)

179,293Finkelstein et al. 
2010, US

Hospital inpatient 
costs only

Lost productivity 
due to increased 
mortality

SEK 2.17 billion SEK 2.93 billion SEK 5.1 (€0.54 
billion 2009)

1,450Finkelstein et al. 
2010, US

Table 7.1 Direct and indirect costs of obesity and related conditions
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In this chapter we have calculated the 
wellbeing burdens associated with obesity 
for individuals, partners, and society to 
map the potential impact of ending the 
obesity pandemic. 

Health impact
Obesity takes a greater toll on wellbeing for young people. Our 
projections suggest that a 15-year-old male who experiences 
obesity (BMI between 35 and 40 kg/m2) could gain 8-11% wellbe-
ing (0.08 to 0.11 WALYs) if he reduced his weight to a healthy level, 
whereas a male adult (age 40+) would only benefit from a weight 
loss if he has a BMI greater than 40. Similarly, a 15-year-old wom-
an who experiences obesity could gain 0.12 WALYs with a healthy 
weight reduction, while women older than 40 would gain 0.04 
WALYs from a healthy weight reduction.

Community impact
Individuals who live with a partner who has a healthy BMI should 
experience no loss of wellbeing, according to our predictions. 
However, at a BMI of 30, partners lose 0.03 WALYs on average; at 
a BMI 40, the loss doubles to 0.06 WALYs; and at BMI 45, partners 
lose 0.11 WALYs on average

Stability impact
Obesity is linked to several economic cost such as consumption 
of health-related services (surgery, drug therapy, etc.) increase in 
sick days and higher insurance expenditures (life insurance is more 
expensive for employees who are obese). In Germany, the cost of 
overweight and obesity in Germany was projected to be €11.01 bil-
lion in 2009. If these costs could be alleviated completely, it would 
be expected to generate up to 40,000 WALYs. (Table 7.4). However, 
if we consider additional economic losses by basing our prediction 
on ‘lost GDP due to obesity’ we find that alleviating the wellbeing 
burden of obesity would be equal to 107,900 WALYs saved in total.

summary
Impact
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Leap 08

Develop 
sustainable 
protein supply

In Chapter 3 we introduced several of the most pressing health-re-
lated risks and opportunities associated with the future of agri-
culture. In this chapter, we will expand on that analysis by paying 
particular attention to the wellbeing opportunities related to how 
we produce the food we consume.

Around the world, animal husbandry accounts for 77% of all land 
devoted to agriculture – which covers half of all habitable land on 
the planet.1 This substantial percentage stems from the resourc-
es required to raise and sustain the animals themselves. Overall, 
livestock farming and fisheries account for 52% of all food-relat-
ed greenhouse gas emissions, and 14% of the global emissions 
worldwide.2 In addition to greenhouse gas emissions and land use, 
protein-rich foods including beef, pork, chicken, fish, and dairy 
products also take higher environmental tolls than plant-based 
foods in terms of energy use, acidification, and eutrophication 
(Figure 8.1).3 Addressing the environmental impact of animal food 
products is therefore central to addressing the challenges posed 
by climate change.

Without significant changes to global diets and food production 
supply chains, these burdens are expected to increase substantial-
ly in the years to come. Two primary channels influence the global 
supply and demand of food: population growth and economic 
development. Most middle-of-the-road projections anticipate 
that the global population will grow by one third between 2020 
and 2050, reaching a total of roughly ten billion people.4 This will 
put additional pressures on global and local food chains to meet 
the growing demand for food. With continued economic develop-
ment, dietary patterns are also expected to change. As popula-
tions around the world get richer, the demand for meat and dairy 
products is increasing5. A recent report by a commission of more 
than 30 scientists found that, along a business-as-usual trajecto-
ry, the environmental burdens associated with animal products 
is expected to increase substantially over the next three decades 
and may push human civilization beyond sustainable planetary 
boundaries (Figure 8.2). 

The 
problem
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What if we could reduce our dependence on unsustainably pro-
duced meat and dairy? What if grocery stores could offer sustain-
ably produced cultured or artificial meat substitutes, from filet 
mignon to chicken breasts? Like all pathways towards sustainable 
development, many of these dynamics come with trade-offs, 
costs, and benefits that are not equally distributed. In the sections 
that follow, we will touch on some of these dynamics and illustrate 
ways in which health, community, and stability wellbeing burdens 
associated with climate change could be alleviated by transition-
ing to more sustainable farming. 

Specifically, we will consider the health impacts of vegetarian 
diets, the community impacts beef production and deforestation 
and the economic implications of switching to sustainable agricul-
tural production. While the analyses presented in this chapter are 
again not intended to be exhaustive or comprehensive, they are 
designed to illuminate several channels by which the demand and 
supply of foods can impact upon on subjective wellbeing, now and 
in the years to come. 

What if?
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Wellbeing impact of vegetarianism
The most straight-forward way to reduce the environmental im-
pact of animal products is simply to eat less of them. While global 
rates of meat consumption have increased over the last several 
decades – driven by increases in low- and middle-income coun-
tries – more and more adults in high income countries have begun 
reducing their consumption of animal products.6 Switching to a 
predominately plant-based diet can have implications for both 
physical health and subjective wellbeing. 

Overconsumption of meat has been associated with a number of 
negative health outcomes including increased risk of diabetes, 
heart disease, stroke, and cancer.7 In Figure 8.3, using data from the 
Global Burden of Disease Study, we present an overview of the total 
wellbeing burden of all diseases combined that can be attributed 
to the overconsumption of red and processed meat.8 Wellbeing 
burdens associated with meat overconsumption are substantial in 
Eastern European countries including Romania and Bulgaria in par-
ticular, followed by Latvia, Lithuania, Greece, and Portugal.

Health
impact

However, when we compare the subjective wellbeing adults who 
eat meat every day to adults who rarely eat meat, we find some-
what mixed results.9 In an analysis of SHARE data, we find that 
both men and women who eat meat are slightly more satisfied with 
their lives than non-meat-eating counterparts.10 At the same time, 
somewhat surprisingly, we also find that these adults are less likely 
to be satisfied with their health. When asked to rate their subjec-
tive health on a scale from 1 to 5, adults who rarely eat meat are on 
average 15% more satisfied with their health than those who eat 
meat every day.11 

The analysis suggests that there may be important trade-offs 
associated with reduced meat consumption in high income coun-
tries. While there are likely to be both objective and subjective 
health benefits, switching to a plant-based diet may imply trade-
offs in terms of wellbeing. 

WALYs lost (per 100,000)

109239370

Sweden

Finland

Poland
Germany

France

UK

Spain

Romaina

Bulgaria

Figure 8.3 Wellbeing burdens of deaths due to overconsumption of meat in Europe

Note Authors’ calculations using SHARE and GBD data.
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The community impact of beef production 
and deforestation
Deforestation is one the most important contributors to climate 
change. Past estimates suggest that deforestation accounts for 
roughly 12-20% of all carbon emissions, making it the second larg-
est source of greenhouse gas emissions, behind fossil fuel com-
bustion.12 In terms of wellbeing, this suggests that deforestation 
is responsible for roughly one-fifth of all climate-related WALY 
losses documented in this report. Its substantial contribution to 
global warming is driven by three sources: 

• First, forests are “carbon sinks” that help to absorb excess 
carbon in the atmosphere. Around the world, forests absorb 
7.6 billion metric tons of CO2 per year, 50% more than the 
annual carbon emissions of the United States.13 By cutting 
them down, we lose a crucial ally in the fight against cli-
mate change. 

• Second, at the same time, when trees are cut down, they 
release the excess carbon they have been storing, driving 
emissions even higher. 

• Third, perhaps most importantly, newly cleared forest land 
is most often replaced with unsustainable livestock and 
crop farming. 

Agriculture drives roughly 60-80% of all deforestation on the plan-
et.14 This staggering figure puts food production and management 
at the center of the fight to reduce deforestation and global warm-
ing. Yet once again, not all types of food production have equal 
impacts. Beef production in particular is responsible for roughly 
40% of all carbon emissions driven by deforestation (Figure 8.4) In 
other words, four out of every ten trees cut down in forests around 
the world are cleared to make way for cattle grazing. 

A large portion of deforestation is also driven by foreign demand. 
In Figure 8.5, this dynamic is graphically represented as the 
amount of global deforestation is embedded in each countries 
import and export trade patterns. High-income countries includ-
ing China and the United States are among not only the world’s 
largest emitters themselves, but also among the largest drivers 
of foreign and domestic deforestation. Developing sustainable 
sources of meat production in these countries is therefore poised 
to have a major impact at reducing deforestation and combating 
climate change in the years to come. 

Community
impact

Figure 8.4 Drivers of global forest carbon emission

Source Pendrill et al. (2019)

Figure 8.5 Net deforestation embedded in global trade patterns 
(hectares)

Note Deforestation represented here as hectares of forest lost. 
Countries that contribute to deforestation in other countries are 

considered to be net importers of deforestation.
Source: Ritchie & Roser (2021).
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Employment implications of transitioning to 
sustainable agriculture

 

Throughout this report, we have explored a variety of channels 
through which climate change, exacerbated by unsustainable 
agriculture, can impact wellbeing through health, community, 
and stability channels. In the previous sections of this chapter, we 
explored the potential impacts of eating less meat on individual 
health and wellbeing, as well as the potential community risks 
of rising food insecurity in the future and the current impact on 
wellbeing through preventable excessive energy use associated 
with producing food that gets lost. In this last section, we will touch 
on one more possible channel through which climate change can 
impact wellbeing on a societal scale – employment. 

Employment has long been identified as one of the most import-
ant individual contributors to individual wellbeing and societal 
stability. On an individual level, becoming unemployed can have 
a substantial negative effect on life satisfaction in particular. 
In a previous report, we found that European adults who were 
unemployed were on average 0.7 points less satisfied with their 
lives than employed counterparts on a scale from 0 to 10.15 These 
sorts of observed differences have also been replicated in several 
related studies.16 On a societal level, high levels of unemployment 
can also have worrying implications for socioeconomic stabili-
ty. Among high income countries, a one percent increase in the 
unemployment rate predicts a decline in average country life 
satisfaction of 0.8 points on average.17 Increases in unemployment 
have also been associated with anti-immigrant sentiment, crime, 
and political instability.18 

Stability
impact

Leap 08’ (Develop sustainable protein supply) and ‘Leap 09’ 
(Prevent crop and food loss) are concerned with the chal-
lenge of production and management of food, respectively. 
From a wellbeing perspective, the wellbeing burdens and 
opportunities associated with the stability impact channel 
are overlapping, for which reason this section represent the 
insights for both chapters.

There are numerous potential interactions between climate and 
employment.19 For the purposes of this chapter, they can broadly 
be summarized by two countervailing channels. On one hand, 
many jobs and sectors depend directly on a sustainable supply 
of natural resources, including agriculture, mining, and energy. 
However, at the same time, many of these same jobs and sectors 
contribute directly to climate change through greenhouse gas 
emissions and other environmental pressures. As a result, as the 
world moves to more sustainable business models, especially sus-
tainable farming and livestock production, trade-offs are likely to 
emerge, many of which may not be equally distributed.

To dive deeper into the employment implications of transitioning 
to sustainable farming, we rely on modeling estimates and data 
for five world regions provided by the International Labour Orga-
nization (2018). In this case, we are again primarily interested in 
the agricultural sector. In Figure 8.6, we plot total and percentage 
estimates of agricultural jobs in each world region that depend on 
ecosystem services. In absolute terms, there are more people with 
environmentally dependent jobs in Asia and the Pacific than in any 
other world region – roughly 700 million in total. In Africa, slightly 
more than 200 million workers perform agricultural work that is 
vulnerable to climate change, accounting for more than half of 
the total workforce on the continent. Around the world, 1 billion 
workers, or roughly 1 out of every 8 people on the planet, work in 
agricultural jobs that could jeopardized by worsening climate 
change. Given both the individual and societal wellbeing benefits 
of employment, and potential wellbeing burdens of unemploy-
ment, these figures provide an urgent motivation to address global 
warming and mitigate its worst effects.

However, addressing the employment challenges posed by cli-
mate change may not be as straight forward as it seems. To model 
the effects of transitioning away from unsustainable agriculture, 
the International Labour Organization (2018) has also projected 
potential employment outcomes in the agricultural sector if one 
third of all agricultural production transitioned to sustainable 
farming practices by 2030.20 In Figure 8.7 we project these chang-
es per 100,00 workers, in terms of both absolute employment 
and WALY equivalents. Given the reduced resource inputs and 
employment levels required for sustainable farming, agricultural 
employment would be expected to decline in every world region 
except Europe. 

This analysis is intended to demonstrate the relative trade-offs of 
transitioning to sustainable farming in the agricultural sector, and 
by implication reduced consumption of animal products. Howev-
er, it may not be the end of the story. Workers who no longer find 
employment in agriculture may begin to find more and better job 
opportunities elsewhere in sustainable industries. On the other 
hand, without addressing climate change, these workers may find 
themselves unable to sustain a living in their professions that rely 
on ecosystem services in the first place. In any case, it is unques-
tionable that the global food system is inevitably and inextricably 
linked to the health of the environment. As a result, it will be im-
portant to keep the potential wellbeing trade-offs of transitioning 
to sustainable agriculture in mind in the years to come.

LEAP 08 // Stability impact
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In this chapter, we have mapped how 
different wellbeing burden associated with 
climate change could be alleviated by 
transitioning to more sustainable farming

Health impact
The most straight-forward way to reduce the environmental 
impact of animal products is simply to eat less of them. However, 
when we compare the subjective wellbeing of adults who eat meat 
every day to adults who rarely eat meat, we find somewhat mixed 
results. In our analysis, we find that both men and women who eat 
meat are on slightly more satisfied with their lives than non-meat-
eating counterparts. Yet, at the same time, we also find that these 
adults are less likely to be satisfied with their health. When asked to 
rate their subjective health on a scale from 1 to 5, adults who rarely 
eat meat are on average 15% more satisfied with their health than 
those who eat meat every day.

Community impact
Deforestation is one the most important contributors to climate 
change. Past estimates suggest that deforestation accounts for 
roughly 12-20% of all carbon emissions, making it the second larg-
est source of greenhouse gas emissions, behind fossil fuel com-
bustion. In terms of wellbeing, this suggests that deforestation is 
responsible for roughly one-fifth of all climate-related WALY losses 
documented in this and previous chapters.

Stability impact
There are numerous potential interactions between climate and 
employment, which in turn generate numerous scenarios for 
human wellbeing when transitioning away from unsustainable 
agriculture. However, one way to estimate the potential wellbe-
ing impact is by rooting the estimate on existing projections by 
the International Labour Organization on potential employment 
outcomes in the agricultural sector. This analysis suggests a highly 
unequal distribution of benefits, with only Europeans anticipated 
to profit, while individuals in other regions, particularly Africa, are 
expected to experience a loss of WALYs.

summary
Impact

LEAP 08 // Impact summary
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Leap 09

Prevent crop 
and food loss

Drought, freezing temperatures and other extreme weather 
events are becoming increasingly severe and unpredictable. Soil 
is under increasing strain to support the world’s food crops. Ac-
cording to recent estimates, 1.6 billion tons of food (worth around 
$1.2 trillion) is lost or wasted along the supply chain, accounting 
for over one-third of all food produced for human consumption.1 
According to BCG, in 2030, these annual estimates will hit 2.1 bil-
lion tons (worth $1.5 trillion).2 

Food loss has become such a critical issue that in 2015 the United 
Nations General Assembly included ‘Target 12.3’ within the Sustain-
able Development Goals, which aims to cut food loss and waste in 
half by 2030.3 

Progress towards Target 12.3 is measured by ‘Indicator 12.3.1’, which 
is split into two sub-indicators: the Food Loss Index and the Food 
Waste Index.4 While Food loss refers to the losses that occurs along 
the food supply chain from harvest up to, but not including, the re-
tail level, food waste occurs at the retail and consumption levels.5

According to Food and Agriculture Organization of the United Na-
tions (FAO), almost 14% of food produced in 2016 was lost from the 
farm up to the retail stage.6 At the regional level, estimates range 
from 5–6 % in Australia and New Zealand to 20–21% in Central 
and Southern Asia (Figure 9.1). In terms of commodity groups, roots, 
tubers, oil-bearing crops, fruits, and vegetables report the highest 
level of loss, making ‘grown food’ a particular challenge (Figure 9.2).

With less than ten years to achieve SDG Target 12.3, all govern-
ments, communities, and businesses participating in the food 
supply chain must act quickly to set reduction goals and develop 
effective and appropriate solutions.

The 
problem
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Figure 9.1 Food loss per region

Source FAO (2019).
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Figure 9.2 Percentage food lost by commodity group
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What if groundbreaking technologies could assist farmers all 
around the world in managing their soil for long-term health and 
ensuring sustainable production? Or what if we could regulate the 
quantities of mycotoxins, bacteria, and ethylene in newly grown 
food to keep it fresher for longer and prevent food waste?

Today, better methods are needed to connect farmers closer to 
customers and reduce the distance that food travels, lowering the 
financial and environmental costs of food spoilage – and, ulti-
mately, the costs on human wellbeing. 

In what follows, we will discuss the wellbeing implications of reduc-
ing food insecurity by minimizing food loss and promoting more 
sustainable agriculture.

What if?
LEAP 09 // What if?
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The implications of food loss on food 
insecurity and wellbeing
As defined by the United Nations, food security is defined by “all 
people, at all times, have physical, social, and economic access 
to sufficient, safe, and nutritious food that meets their food pref-
erences and dietary needs for an active and healthy life.”7 From a 
historical perspective, the world has made substantial progress in 
promoting this goal. Since 1990, the total number of people who 
are undernourished around the world has declined by 200 million, 
even as the global population has increased by 2 billion.8 Never-
theless, considerable challenges persist. Since 2014, the number of 
undernourished people has been increasing, totaling 820 million in 
the most recent estimates from 2019.9 This trend is also likely to be 
exacerbated by the COVID-19 pandemic.
 
Yet, if we want to improve food security and end hunger, we should 
not produce more food. Rather, we should ensure we do not lose 
the food we have already produced. By applying global food loss 
data and food insecurity data from the United Nations10 and by 
assuming a diet of 4 pounds of food per day (equivalent to 0.66 
metric tons per year) is sufficient to end food insecurity for 1 per-
son, we can derive that reducing food loss by 15% on average 
across the globe could solve moderate to severe food insecurity. 
Looking across countries these percentages span from 41% in 
Congo to only 1% in Switzerland (Figure 9.3).

Health
impact

1% 41%

Food loss reduction needed to solve moderate/servere food insecurity

Figure 9.3 Percentage food loss reduction needed to solve moderate/severe food insecurity

Note Authors’ calculations using UN data

By pairing these food loss data with wellbeing coefficients from 
Edgar et al. (2020) as well as average life satisfaction population 
scores from the World Happiness Report, we can predict how a 
reduction of food loss (to the level where it solves food insecurities) 
converts to WALYs per country.  
In Figure 9.4 we have ranked the ten countries with the greatest un-
tapped wellbeing impact potential from reducing food loss.  Unsur-
prisingly, all ten of the top ten countries are from the Global South. 

11,6 million individuals in top-ranking Nigeria are regarded to 
experience moderate or severe food insecurity, yet a reduction 
in food loss of only 16% in this country would be enough to eradi-
cate these problems altogether and save 3,82 million WALYs.
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Figure 9.4 WALYs saved if food insecurities could be eliminated

Note Authors’ calculations using UN data

Food loss is a wicked problem 
As documented, food loss is a major problem in low-income 
countries, but the benefits of reducing the losses are equally 
significant. Reductions in losses allow farmers to improve 
their own diets due to increased food availability, but it may 
also increase their incomes if they are selling part of their 
goods. Moreover, it may also result in higher supply and low-
er pricing for consumers, contributing to further reductions 
in food insecurity. However, reducing food waste may result 
in reduced demand for farmers’ goods, resulting in lower 
income and decreasing food security.11

Reduced food waste by consumers and retailers in high-in-
come nations may also have a detrimental impact on impov-
erished farmers in low-income countries if they are the main 
suppliers in international food supply chains.12 

Food loss is a so-called ‘wicked problem’ that must be ad-
dressed with technologies and policies that are conscious 
of potential trade-offs and the people who stand to benefit 
least from the interventions.

LEAP 09 // Health impact
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The implications of unsustainable 
agriculture on food insecurity 

The global food system is both a major contributor to climate 
change, and increasingly vulnerable to its effects, and over time, 
climate change can increase food insecurity by reducing crop 
yields and food availability, reducing access to high quality food, 
and disrupting global food supply chains.11

To better understand the potential impact of worsening climate 
change on food security, we rely on a comprehensive analysis and 
dataset provided by Hasegawa et al. (2018). Here we focus primar-
ily on potential future scenarios in low- and middle-income coun-
tries. In Figure 9.5, we plot the potential increase in food insecurity 
attributable to climate change in four primary regions: China, 
India, Asia, and Sub-Saharan Africa. In this case, we assume socio-
economic development trends and population growth to be in line 
with historical trajectories and consider the implications of a glob-
al temperature rise of 2.0° and 2.7° Celsius by the end of the centu-
ry.12 In all regions under consideration, we find that climate change 
is likely to increase the total number of people experiencing food 
insecurity. In India and Sub-Saharan Africa, these increases are ex-
pected to be particularly severe, with roughly 8 and 9 million more 
people being at risk of hunger because of climate change. (Impor-
tantly, these figures do not represent the total number of people 
at risk of food insecurity in either region, but rather the projected 
increase due to climate change specifically.)

In turn, increasing food insecurity due to climate change is ex-
pected to have profound impacts of wellbeing. One recent com-
prehensive analysis of undernourishment and subjective wellbeing 
using global data collected from the Gallup World Poll found that, 
on an individual level, a 25% increase in feelings of food insecurity 
reduces life satisfaction by 0.5 points on a scale from 0 to 10.13 In 
Figure 9.6, using this coefficient in conjunction with average happi-
ness levels for each region under consideration, we plot the asso-
ciated wellbeing burdens of increased food insecurity as a result of 
worsening climate change. Once again, wellbeing losses in India 
and Sub-Saharan Africa are particularly pronounced. By 2050, 
WALYs lost by those affected by food insecurity are expected to 
total roughly 5 million combined. To put this figure into context, 
it is larger than the current wellbeing burden of Alzheimer’s, 
depression, anxiety, or Parkinson’s among European adults.14 
However, once again, these burdens are only representative of 

Community
impact

the wellbeing impact of increases in food insecurity due to climate 
change, and not the total burden of food insecurity writ large. 
These figures also do not account for wellbeing lost due to deaths 
associated with malnutrition. Nevertheless, this analysis underlines 
that addressing and reducing agricultural emissions associated 
with animal husbandry to tackle climate change can have dramat-
ic and cascading effects on the wellbeing of future generations.  

Figure 9.6 Potential wellbeing burdens of food insecurity due to climate change

Note Authors’ estimates using data and coefficients provided by Hasegawa et al. (2018), the 
World Happiness Report, and Elgar et al. (2020).
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Employment implications of transitioning to 
sustainable agriculture 

Stability
impact

Leap 08’ (Develop sustainable protein supply) and ‘Leap 09’ 
(Prevent crop and food loss) are concerned with the chal-
lenge of production and management of food, respectively. 
From a wellbeing-perspective, the wellbeing burdens and 
opportunities associated with the stability impact chan-
nel are overlapping. Please see Leap 08 for insight on both 
chapters.

LEAP 09 // Stability impact
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In this chapter, we’ve discussed how 
reducing food insecurities has the potential 
to generate significant quantities of 
wellbeing globally.

Health impact
Food loss is a major source of food insecurity, yet even slight de-
creases in food loss can have a significant impact on human well-
being. According to our estimations, 11,6 million people in Nigeria 
are in moderate or severe food insecurity, yet a reduction in food 
loss of only 16% in this country would be adequate to eliminate 
these issues and save 3,82 million WALYs.

Community impact
Climate change, to which the global food system contributes 
significantly, is another important driver of food insecurity. In our 
analysis, we plotted the associated wellbeing consequences of 
growing food insecurity because of deteriorating climate change, 
and we discovered that wellbeing losses are most pronounced in 
India and Sub-Saharan Africa. By 2050, the number of WALYs lost 
due to food insecurity is estimated to total around 5 million.

Stability impact
See chapter 8.

summary
Impact

LEAP 09 // Impact summary
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Transform 
health with 
data

The numbers are dreadful: almost half the world’s population still 
lacks access to fundamental healthcare and at least 100 million 
people are pushed into poverty annually to pay for it.1 Furthermore, 
emerging economies – and sub-Saharan African nations - bear the 
brunt of these dismal statistics, due to their disparities in service 
provision and people’s general inability to afford even the most 
basic healthcare. 

While the lack of healthcare access presents an acute problem in 
emerging economies, for developed countries there are growing 
concerns about the long-term sustainability of healthcare systems, 
particularly in terms of financial stability, as both costs and the 
ratio of healthcare spending to GDP appear to be increasing.

The 
problem

Source Our World in Data

Figure 10.1 Public expenditures on health (as % of GDP)
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As illustrated by Figure 1, health expenditures have historically 
increased relative to GDP from 1880 to 2014. Using more recent 
data, this trend seems to be ongoing. For instance, in Australia 
healthcare spending nearly doubled from 2008 to 2017, and the 
ratio of healthcare spending to GDP rose from 8.75 percent to 
10.28 percent.2 Similarly, in the United States, health expendi-
ture increased by 50% over the same period, and the ratio of 
health expenditure to GDP increased from 15.9% to 17.9%.3

This challenge is primarily driven by a combination of age-
ing demographics and higher demands of quality treatment, 
and as a result, different measures are needed to ensure that 
healthcare is still provided efficiently in the future without 
causing costs to skyrocket. 

For both emerging and developed economies, experts often 
point toward technological advancements such as telemed-
icine and artificial intelligence as a partial solution to these 
complex challenges, and for good reasons. These technologies 
hold the power to alleviate time constraints, expand coverage 
and improve care quality, and even predict preventable ad-
verse health effects. 

LEAP 10 // The problem

What if health leaders collaborated with tech giants, allowing us to 
move from traditional to virtual healthcare in places where it both 
saves costs and improves patient outcomes? What if telemedicine 
could help delay or even reverse the spread of non-communica-
ble diseases (NCDs) in Sub-Saharan Africa, ensuring that people’s 
wellbeing grows in tandem with their life expectancy? What if pre-
dictive medicine could detect undiagnosed depression or predict 
cardiovascular risks, saving millions of people from suffering or 
dying?

The promises and potentials of these innovations are unquestion-
able, but it is unclear how much of that potential we can in fact 
realize as many of the early applications of these technologies 
were generally scattershot, overhyped, and underdelivered. In this 
chapter we take a semi-optimistic stance exploring the wellbeing 
potentials in a scenario where these technologies will be delivering 
effective healthcare in various spaces.  

The following chapter varies slightly from the previous of this 
report. Instead of looking at specific problems through the lens 
of health, community, and stability, we are instead using a series 
of cases to demonstrate the proportional WALY impacted if the 
potential of these technologies could be realized.

What if?
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In today’s healthcare, there are numerous challenges that will 
necessitate strategies and solutions to address expanding care 
coverage, improving care quality, and lowering costs. In this 
section we will focus on one critical component for achieving this 
triple target: telemedicine, which uses the power of technology to 
reimagine how healthcare is delivered.
Telemedicine, also known as telehealth, is the remote diagnosis 
and treatment of patients through telecommunications and digital 
technology such as cell phones and computers.4 This technology 
has surged during the COVID-19-pandemic where US physicians 
and other health professionals experienced an increase of 50 
to 175 times the number of patients via telehealth than they did 
before the pandemic.5 But while telehealth has surely been conve-
nient during lockdowns, the promises of this technology go beyond 
the COVID-reality.

In a report published by McKinsey,6 the authors estimated how 
much of conventional healthcare we could realistically shift into 
virtual or near-virtual healthcare. The report suggests that virtual 
care offerings could eliminate 20% of all emergency room visits, 
24% of healthcare office visits and outpatient volume, and 9% of 
“near-virtual” visits. Furthermore, with tech-enabled drug adminis-
tration, up to 35% of daily home health attendant services could 
be virtualized, and 2% of all outpatient volume could be trans-
ferred to the home environment. In total, these reforms will result 
in a transition of $250 billion in healthcare spending to virtual or 
near-virtual treatment in (2020), accounting for 20% of all work-
places, outpatient, and home health spending across Medicare, 
Medicaid, and privately insured populations.  

However, if 20% of all types of healthcare services became virtual 
or near virtual, it could be argued that the $250 billion currently 
devoted to healthcare could be minimized as telehealth often 
comes with the promise of being cost-reducing for specific areas 
of healthcare. 
 
In terms of the wellbeing impact of a greater transition to tele-
health, we can imagine a scenario where the cost of telehealth 
would be 10% less compared to conventional healthcare for the 
respective healthcare services, which would lead to a cost save 
of $25 billion annually. By considering the relationship between 
subjective wellbeing and income, we can then ask how much well-

Reimagining 
health with 
telemedicine

being could be saved from cost-minimizing effects of telehealth. 
While this is obviously a theoretical exercise, it can help to contex-
tualize the broader benefits. 

This exercise suggests that approximately 32,000 WALYs could 
be saved annually in the US from potential cost minimizing 
effects of telehealth. To put this figure into context, it would be 
roughly equivalent to the expected wellbeing benefit of elimi-
nating food insecurities for more than 200,000 Americans. 

However, the evidence on the cost-minimizing effects of telehealth 
is not rock-solid. For instance, one recent scoping-review showed 
that, even though telehealth shows great potential for productivity 
gains; it is not established whether these gains actually result in 
cost savings.7 What however seem to be clearer according to the 
same scoping review, is that telehealth provides overwhelmingly 
positive patient benefits, for which reason the authors argue that 
implementing telehealth generally should be motivated by bene-
fits rather than cost reductions. 
 
Therefore, even if we do not accept that telehealth is cost-minimiz-
ing, relative to conventional healthcare, it still holds the potential 
to be considered more cost-effective – simply because it would 
generate more patient benefit (WALYs) per dollar spent.  

However, to predict an actual ratio of WALYs to healthcare expen-
ditures between conventional healthcare and telehealth, more 
experimental analyses are needed.

LEAP 10 
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The United States and Canada are the homes to about 14% of the 
world’s population, they bear about 10% of the world’s disease 
burden, have 37% of the global health workforce, and invest about 
half of the world’s financial capital on health. Sub-Saharan Africa, 
on the other hand, which is home 11% of the global population, 
carries over 24% of the global disease burden, holds only 3% of 
the global health workforce, and invests less than 1% of global 
financial capital on health.8

Even though the Sub-Saharan countries have seen an increase 
in life expectancy in more recent years, most countries still see 
an increase in numbers of years spent in poor health. In 2019, the 
life expectancy in the region was estimated at 64.5 years, but the 
healthy life expectancy only accounted for 57.4 years.9 One of the 
primary reasons for this state of health is the rapid epidemiological 
increase of non-communicable diseases (NCDs) – and in particular 
hypertension - caused by the increased life expectancy, urbaniza-
tion, and lifestyle changes.10 Approximately 46% of African adults 
now experience hypertension, a prevalence rate that surpasses 
high-income countries (35%).11

Despite this epidemic, attempts in this area to prevent and man-
age hypertension are minimal. According to a new meta-analy-
sis, only 27% of hypertensive individuals in Sub–Saharan Africa 
were aware of their condition, only 18% of those with a diagnosis 
were seeking care, and only 7% of those receiving treatment had 
received blood pressure management.12 At this stage it is therefore 
paramount to address the issue of years lived in poor health due to 
hypertension (and NCDs in general) and help patients who would 
be otherwise be unable to access the specialist care they require. 
Telehealth has the opportunity to give these patients in need ac-
cess to specialist care.

Can telemedicine 
slow the rise of 
NCDs in Sub-
Saharan Africa?

Although many obstacles to realizing the promise of telehealth still 
exist, Sub-Saharan Africa is undoubtedly a fertile breeding ground 
for this form of healthcare. Mobile devices and internet connec-
tions, the two technologies required for telehealth, are widely 
embraced in Sub-Saharan Africa. 13 Furthermore, children aged 0 
to 14 years make up 43% of the total population in Sub-Saharan 
Africa, and this age group is more familiar with digital knowledge 
than their parents, making it fair to expect that their health will im-
prove if high-quality digital health solutions and interventions are 
introduced on a large scale.14 Thus, if telehealth could slow or even 
reverse this trend of increasing numbers of years spent in poor 
health due to NCDs, what would that mean in terms of wellbeing? 
 
To provide an example of the proportional effects in play, we can 
use the data provided by World Happiness Report to imagine a 
scenario where the healthy life expectancy rose with 0.5, 1 and 3 
years as an effect of telehealth, and then predict how that would 
influence wellbeing. The results of this exercise are listed in the 
table below:

As illustrated in the table, if telehealth could drive healthy life 
expectancy in Sub-Saharan Africa to reach 60.4 years, which is 
equal to the life expectancy in Iraq, more than 200 million WALYs 
could be saved annually.  
 
Compared to other WALY estimates throughout this report, this 
estimate may strike one as surprisingly large. However, it is im-
portant to be aware that WALYs are a measured as a difference 
between actual and potential wellbeing – and very few places in 
the world see a greater gap between these two measures than in 
Sub-Saharan Africa. 
 

Current +0.5 years HLE +1 years HLE +3 years HLE

57.4 57.9 58.4 60.4
Healthy life 
expectancy 
(HLE) 

4,495 4,612 4,728 5,194Life satisfaction

0 0.03 0.05 0.14WALYs saved 
per individual

0 27,966,063 54,553,934 227,854,240

"WALYs saved in 
whole region 
(1,107 billion 
people)"

Table 10.1 Potential WALYs saved in sub-Saharan Africa based on three scenarios for improve-
ment in healthy life expectancy

LEAP 10 
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Every year millions of people suffer or even die due to undetected 
physical and mental health problems, social isolation, risk behav-
iors, and inadequate treatments or assistance.
Resolving this problem is a monumental task for humanity, and 
one in which the potential of particularly ‘Big Data’ and ‘Predic-
tive Medicine’ for detecting risk and tailoring treatments cannot 
be overlooked.

The standard approach of defining at-risk groups using data is to 
use multiple regression models on broad health databases and 
registers, which allows for the identification of variables that are 
substantially related to the issue at hand. Such databases, on the 
other hand, are often overly complex and unstructured, and apply-
ing conventional methods for analysis will frequently fall short of 
identifying causal relations or linking and tailoring predicted out-
comes to individual patients. Fortunately, big data and predictive 
medicine are gradually becoming solutions to this issue.

Predicting and 
preventing human 
suffering with 
artificial intelligence

Big Data
Big data is a term for massive data sets having large, more varied, 
and complex structure with the difficulties of storing, analyzing, 
and visualizing for further processes or results.

Predictive Medicine
Predictive medicine is a branch of medicine that utilizes big data 
to identify patients at risk of developing a disease, thereby en-
abling either prevention or early treatment of that disease. 

Big Data allows us to become increasingly capable of aggregat-
ing a growing amount of data on the scales of what constitutes a 
good life for patients: from subjective reporting from survey data 
to online activity from social media, health states and behavior 
from wearable devices, and medical records and biological data 
from health registries. By applying predictive medicine on the 
scales of human wellbeing we can create better health profiles 
and predictive models for individual patients, allowing us to diag-
nose and manage disease more effectively. 

The potential for predicting and mitigating human suffering is 
enormous if we can create a favorable climate for the use of big 
data and predictive medicine in healthcare. To demonstrate some 
of these untapped potentials, we created a list of possible future 
accomplishments for these technologies, along with the number of 
WALYs they could theoretically save. 

What if predictive medicine could effectively detect 1% 
more of undiagnosed depression?

Depression is one of the main sources of human suffering and lost 
WALYs, but this condition is still suffering from underdiagnosis and 
undertreatment. For example, each year, 7–26% of the US popula-
tion suffers from depression, with only 13–49% receiving minimally 
appropriate care. 15

The application of precision medicine in psychiatry is still in its very 
early phases compared to fields such as oncology and hematol-
ogy.16 But with the emergence of more useful data from clinical 
trials, neuroimaging, social media, health registers, and biological 
data, predictors of depression are now increasingly used to impute 
machine learning models that can have useful accuracy even with 
small sample sizes. 17 
 
To give an idea of how much wellbeing that could be saved from 
helping healthcare professionals and frontline workers detect and 
diagnose depression more often and more accurately, we can 
consider the following example: 

Considering the most optimistic of the underdiagnosis estimates in 
the US (49% in treatment) and assuming that the respective treat-
ments (when undertaken) have a success rate of 50%18 - even in a 
scenario where predictive medicine only helped detect and care 
for 10% more of the sufferers, we will be looking at an annual 
WALY save of approximately 113,435 WALYs in the US.19  
 

What if AI could predict and prevent 5% of strokes and 
heart attacks? 

Over the last 50 years, progress toward the elimination of car-
diovascular disease has been made through the introduction of 
lifestyle changes as well as evidence-based therapies that seek to 
change an identifiable and widely shared cardiovascular pheno-
type.20 However, a general reductionistic approach in medicine 
assumes that patients with similar signs and symptoms also share 
the same disease phenotype and, as a result, will react similarly to 
medical and behavioral interventions.21 Because of advancements 
in technology and data analysis that allow for more in-depth phe-
notyping, there now is a growing recognition that this traditional 
approach may be overly simplistic.

Case 1

Case 2

LEAP 10 
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In the field of cardiovascular risks, AI represents a new strategy in 
the approach to healthcare by targeting prevention while consid-
ering individual differences in genetics, exposures, lifestyle, and 
health factors that are determinants of a person’s disease pheno-
type. This strategy already demonstrates promising results.

It has for example been suggested that AI can quite accurately 
predict possible time of death for heart disease patients. In one 
study from 2017,22 AI software was used to record cardiac magnet-
ic resonance imaging (MRI) scans as well as blood tests of heart 
disease patients and combined these data with health records. 
Using the gathered data, the AI software could predict abnormal 
conditions that might lead to patient death. Additionally, their 
software was able to predict the survival rates of patients for the 
next five years with a prediction accuracy of the next year survival 
of patients of 80%. For comparison, the clinician’s accuracy was 
measured at 60%. 
 
If methods like these were scaled up and adopted broadly by 
healthcare systems, it is likely that a great amount of cardiovas-
cular related deaths could be avoided. In wellbeing terms, if we 
imagined that 5% of heart attacks and strokes could be prevent-
ed as a result of AI predictions, that could generate approxi-
mately 75.000 WALYs in Europe.23  

LEAP 10 LEAP 10 
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In this chapter, we have investigated how 
better data can provide better health. In 
particular we have looked at how telehealth 
could make healthcare more cost-effective 
and how it can could help to delay or even 
reverse the spread of non-communicable 
diseases (NCDs) in Sub-Saharan Africa. We 
also looked into how predictive medicine 
could be used to detect undiagnosed 
depression or forecast cardiovascular risks.

Telemedicine
It is believed that some areas of conventional healthcare can be 
substituted with telehealth, and that this exercise could prove to 
be either more cost-effective (capable of producing the same 
patient benefits, but at lower cost) or more cost-efficient (capable 
of producing more patient benefits at the same cost). In the former 
case, we estimate that a 10% cost reduction of healthcare spend-
ing in the US is capable of generating wellbeing value equivalent 
to 32,000 WALYs.

Telemedicine also holds a potential massive untapped potential 
in terms of its ability to delay or reverse the spread og NCDs in 
Sub-Saharan Africa. As NCDs are currently causing are signifi-
cant increase in years spent in poor health across Sub-Saharan 
African countries, but if telehealth could reverse this effect and 
drive healthy life expectancy equal to the level in Iraq in Iraq (60.4 
years), more than 200 million WALYs could be saved annually.

Predictive medicine
‘Big Data’ and ‘Predictive Medicine’ can prove to become key 
when detecting risks and tailoring treatments for patients suffering 
from everything from depression to cardiovascular disease. 

If we imagined a scenario where predictive medicine could detect 
and care for only 10% more of people suffering from depression in 
the US, we find an associated wellbeing impact of 113,435 WALYs. 
Similarly, if we imagined that 5% of heart attacks and strokes 
could be prevented as a result of AI predictions, that could gener-
ate approximately 75.000 WALYs in Europe.

summary
Impact

LEAP 10 // Impact summary
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Investing in WALYs
Leaps by Bayer and The Happiness Research Institute are com-
mitted to continuously improve and establish WALYs as a met-
ric that guide better and more wellbeing-optimal decisions for 
impact investors. 

With our first report ‘Wellbeing-Adjusted-Life-Years, 2019’ we estab-
lished the theoretical framework for WALYs that we are still build-
ing on, and the following years have been spent on validating the 
metric and expanding its’ analytical applicability. ‘Taking 10 Leaps 
for Humanity, 2022,’ is a culmination of this work process, and with 
this report we have demonstrated WALYs’ ability to cover market 
analysis and estimate unrealized investment potentials. 

So, what are the next steps of this journey? 

From the start, the ultimate goal of this project was to develop a 
rigorous wellbeing framework that could be used to analyze the 
impact of life science ventures and investment opportunities. We 
are now in the process of delivering. 

Currently, we are building a model capable of connecting wellbe-
ing data with venture KPIs to generate comparable WALY estimates 
across healthcare and sustainable agriculture ventures. This model 
is now being applied to the Leaps by Bayer’s investment portfolio. 
In 2022, we hope to reveal some of these impact estimates. 

By making this final move of applying WALYs to venture analyses 
and investment decisions, we hope to inspire both public and pri-
vate investors to consider and adopt WALYs in their decision-mak-
ing processes. 

As this analysis has proven, there is a great deal of untapped 
well-being potential in the realm of life science. We believe WALYs 
can help us figure out how to realize them. 

Next
steps
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