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“We must develop a comprehensive and globally shared view of how technology is affecting our 
lives and reshaping our economic, social, cultural, and human environments. There has never been 
a time of greater promise, or greater peril.”

- Klaus Schwab, Founder and Executive Chairman, World Economic Forum

Here the history of the longevity industry is described as consisting of increasingly frequent paradigm shifts, each 
as disruptive as the last. 

The overall direction of travel for longevity industry has been from techniques for treatment toward technologies for 
prevention.

A set of contingencies is described: cards that must fall in order for the next shift toward greater prevention to take 
place.
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In previous chapters we gave examples of extant and emergent technologies, and of how their intersection can 
accelerate both. But in fact a great many relevant technologies are already ripe for implementation within 5 years.

This would of course be contingent on certain ideal environmental conditions: a technocratic environment, the 
neutralisation of certain barriers to labour movement,  and a tendency on the part of governments to select the 
most talented and productive scientists and engineers, not to mention a degree of sustained political will for 
orchestrating the arrival of these technologies.

But traditionally these prerequisites have been in short supply. Whereas little over half a century stands between 
the Wright brothers’ plane and the first moon landing, between the first microchip and deep learning, thanks to the 
management of these industries along obvious lines and popular support for these industries, several minutes at 
any of the world’s most advanced clinics and conferences, reveals no similarly productive relationship between 
the science of longevity and the industry of longevity. Indeed we seem perversely determined to grind forward in 
second gear. For a civilisation that prioritises health as much as it does, we have demonstrated remarkably little 
enthusiasm for harnessing our knowledge effectively and optimising our progress. In the following chapter we 
examine the exponential developments of the industry to thus far, and some of the sticking points that follow.

It is argued that all in all the longevity industry suffers from a general ‘conceivability deficit’ which makes 
democratic demand for global solutions impossible.These are: governments, which are stuck in a cycle of 
long-termism and have not yet for example classified aging as a disease, and society, which is upstream from 
government and which has yet to correctly conceive of the problem of aging to begin with. 

The way we prioritize projects at Insilico Medicine is by looking at the number of 
quality-adjusted life years (QALY) each project can generate. It is the most altruistic cause 
and the most effective investment. If you add just one year of life to everyone on the planet, 
you generate over 7 billion QALY. 

- Alex Zhavoronkov, Insilico Medicine
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Over the past century, humanity’s approach to aging has evolved from a branch of nursing into a branch of 
engineering.  A form of “sick-care” (or palliative care) has given way to a form of healthcare (geriatric medicine), 
which has given way to a form of preventative healthcare (biomedical gerontology), allowing for the eventual 
prospect of engineered reversal (rejuvenation biotechnology). Moreover these paradigm shifts, each of equivalent 
magnitude to the next, have occurred at an exponential rate. The first took thousands of years; next took fifty, and 
nascent revolution described in this document spans only a further decade.

The age of geriatrics (1500BC)
The earliest recorded formal subdivision of medicine dedicated exclusively to age-related ill health was in 1500 BC 
under the Ayurveda system on the Indian subcontinent. But today’s geriatric medicine is essentially an outgrowth 
of the ordinary adult medicine of the 19th and 20th centuries, ordinary medicine modified to allow for the 
complexities of old age. Geriatric medicine has had some success in mitigating age-related disease, but it has 
done little if anything to increase maximum recorded lifespan since reliable records began. 

The age of biomedical gerontology (1950s)
The full light of science was not thrown on the biology of aging until the the middle of the 20th century. The 
discovery of DNA in the 1950s opened up new lines of enquiry into the genetic basis of aging.  Scientific articles 
written since the 1960s on the pathogenic role of free radicals and the role of telomere shortening in chronic 
diseases made these into household terms, and decades of research into human and animal metabolism opened 
up new fields of speculation and theorising on the causes of aging. Aging was revealed as an outcome of the 
metabolic processes upstream from disease formation, and so metabolism seemed like the natural point of 
intervention for biomedical gerontology. Over the decades the field remained a backwater as it occasionally threw 
up suggestions for how science might intervene further upstream from geriatrics by intervening in metabolism so 
as to slow the rate of aging and consequently the onset of disease. This however is an uphill struggle as human 
metabolism is both integral to the day-to-day functioning of the human body and therefore unreconstructable. And 
moreover, as evolution didn’t leave notes, human metabolism will not be fully mapped for decades to come. 

Paradigm Shift - From Treatment to Prevention: Industry 
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The age of rejuvenation biotechnology (2000)

A more recent paradigm shift has been toward intervening a little further back downstream: not treatment of 
individual diseases, nor intervention in metabolic processes, but the repair of the damage inflicted by metabolic 
processes, which gives rise to individual diseases. We could describe this as treating age rather than aging. This 
approach gained support in the early 2000s when geroscientists and regenerative medicine specialists began to 
consider the application of regenerative medicine -- the repair of damaged tissues and organs -- to the damage of 
age, an approach for which the recently established term is ‘rejuvenation biotechnology’. The advantage of this 
approach over previous approaches is that the basic science, which is needed only initially in order to enumerate 
the differences between old and young tissue, is ahead of the technology, and the remainder of the challenge is to 
devise a repair strategy for repairing this damage. Thus rejuvenation biotechnology marks the completion of 
anti-aging technology into a fully-fledged engineering industry. 

(image source: Aubrey de Grey)
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One of the main sticking points in the proliferation of rejuvenation 
biotechnology has been a lack of popular demand. 

The general public tend to glean their ideas of biomedical progress 
from those in possession of the latest medical knowledge, namely 
their medical doctors, and tend to assume the knowledge of medical 
professionals represents the latest biomedical progress, whereas in 
truth most of it was validated at least fifteen years ago and serves as 
an outdated snapshot of biomedical progress, setting public 
awareness of biomedical progress least fifteen years behind the 
reality.

This leads to a lack of overall popular awareness of the current state 
of progress and the immediate and short term prospects of improved 
HALE and QALY, which in turn makes coherent and enthusiastic 
widespread demand for immediate further progress unlikely. 



The more traditional medical models worked well for particular acute conditions such as age-related infection and 
traumatic injury. But as we are no longer dying from infection, the leading cause of death a century ago, chronic 
lifestyle and age-related diseases such as cardiovascular disease, cancer, diabetes, stroke, and dementia have 
become the leading killers in the West, and traditional models have struggled to address these multifactorial 
diseases. Given that biological age is the primary risk factor, it is necessary to target the aging processes 
themselves and resulting damage which produces disease further downstream. 
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Furthermore, the patients of the future will be 
evaluated and diagnosed on the basis of precise and 
personalized biomarkers.

Instead of the HDL/LDL ratio, patients will learn about 
their telomere length, metabolic activity in different 
brain regions, somatic DNA damage load, 
microbiome components, and genetic polymorphisms 
that inform actionable medical choices. 

As a consequence, the coming era of medicine will 
neither target symptoms nor disease, but root 
molecular causes and damage.

Instead of giving addictive opiate painkillers for 
collapsing spinal discs or arthritis, patients will see 
their cartilage rejuvenated with stem cell-based 
therapies, or stem-cell activating drugs. Instead of 
taking statin drugs to reduce cholesterol production, 
and experiencing serious side effects, patients will be 
administered a gene therapy that reverses the 
atherosclerosis and vascular inflammation that 
causes heart attacks and stroke. 

http://www.businessinsider.com/leading-causes-of-death-from-1900-2010-2012-6
?IR=T



Paradigm Shift - From Treatment to Prevention: Government

The paradigm shift in the industry toward treating aging 
has done little to alter the approach of governments to 
aging, which could be encapsulated in the position 
articulated by former British Medical Research Council 
chief Colin Blakemore in the 2012 Oxford University 
Scientific Society’s Debate of the Ages, a public event 
almost perfectly calculated to unmask the default 
attitudes of medical authorities to the ill-defined 
phenomenon of aging. Every disease of aging, and 
ever constituent damage touched on in the discussion, 
was considered fair game for biomedical intervention.

One reason why the new possibilities for industry have 
not greatly affected government priority is that there 
has been no political equivalent of industry attempts to 
rectify aging.

For example, at the time the hallmarks of aging paper 
came out, it was still the case that The World Health 
Organization (WHO) which sets the standards by which 
medical conditions are classified as specific diseases, 
subject to regulatory approval from specific nations, 
has never declared aging itself either a disease or any 
kind of target for biomedical intervention..
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Unless an argument can be made based on shorter ramifications, geroscientific therapies cannot gain approval. 

The result has been a series of proxy wars on this or that disease, while the empire of aging remains unmolested.

However, there is emerging consensus in the geroscience community that aging can and should be classified as a 
distinct disease via the WHO’s International Disease Classification (ICD) system. In a November 2015 a paper 
publish in Frontiers in Genetics made a carefully layered recommendation for the classification of aging as a 
disease in the 11th World Health Organization's (WHO) International Statistical Classification of Diseases and 
Related Health Problems (ICD-11) in 2018.

"Aging is a complex multifactorial process leading to loss of function 
and a very broad spectrum of diseases. While the notion of whether 
aging itself is a disease is usually disputed, classifying it as such will 
help shift the focus of biomedicine from treatment to prevention. 
Classifying aging as a disease with multiple 'non-garbage' ICD codes 
may help create business cases for large pharmaceutical companies to 
focus more R&D resources on this important field. Considering the 
unprecedented increases in life expectancy and the heavy burden of 
medical costs in the developed countries, maintaining the human body 
in the disease-free youthful state for as long as possible is not just an 
altruistic cause, but a pressing economic necessity", said Alex 
Zhavoronkov, PhD, CEO of Insilico Medicine, Inc.

Any prospective therapy must aim to gain approval as a treatment for a particular recognised age-related disease 
or condition and this therefore leaves us with a difficulty. It is hard to argue to regulatory authorities that any 
age-related disease or infirmity already recognised is likely to be prevented by a given proposed therapeutic 
intervention in aging, even if aging were ostensibly retarded or reversed as a consequence. So much of the 
argument depends on incomplete knowledge of the links between aging and disease.
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Slowly but surely however a paradigm shift is underway as governments edge closer to a declaration of war on 
aging.

In 2017 the World Health Organisation’s Thirteenth General Programme of Work 2019–2023 published on the 
WHO site on November 5th includes several provisions related to aging. Life extension advocates managed to 
persuade these global policymakers to implement all activities listed in their global strategy to help society
prepare for the ‘Decade of Healthy Aging’ (2020-2030). Among the provisions was:

“15. The foundation of WHO’s work is SDG 3: ensuring healthy lives and promoting well-being for all at all ages. 
WHO is an organization focused principally on promoting health rather than merely fighting disease, and 
especially on improving health among vulnerable populations and reducing inequities. Leaving no-one behind, the 
Organization aims to give women and men, girls and boys, in all social groups, the opportunity to live not just long 
but also healthy lives. WHO will explore measuring this foundation of its work using healthy life expectancy, which 
could serve as one overarching measure…..”
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New Frameworks for Economic Stability

The silver tsunami will impact the global economy negatively, and as explained in Chapter III, there are no lasting 
solutions to be found in existing or proposed government programs.

Meanwhile the convergence of AI with blockchain will continue to accelerate the rate of progress in P3 medicine, 
digital health and IT-related medical technologies. 

The problems created by the first of these megatrends are well addressed in this document, and so are the 
eventual solutions contained within the second. 
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https://www.adb.org/news/features/social-insurance-asia-and-pacific-12-things-know



But skyrocketing progress in biomedicine brings its own new set of pressures. 

The global economy and global governments in general are simply unequipped to absorb such an extreme rate of 
innovation and integrate these technologies as they arrive.

Therefore we predict that this integration of innovation of data-accelerated biomedicine will be concentrated in 
global hot spots, which are the exception to the aforementioned rule. Those governments, regions and ‘smart 
cities’ are more adept at: 

● Harnessing this technology early, and developing strategies for stemming the tide of the tsunami and 
managing the threats, e.g. by hedging the risk of bankruptcy of government, healthcare deficits, pension 
programs, and so on.

● Developing frameworks for integrating these advancing technologies for the long term.

https://www.adb.org/features/asia-s-growing-elderly-population-adb-s-take
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https://www.adb.org/features/asia-s-growing-elderly-population-adb-s-take
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Paradigm Shift - From Treatment to Prevention: Society

Politics is downstream not from industry but from culture.

And aging has never been viewed by the culture as a fair target for biomedical intervention. For just as biomedical 
science had not, until recently, produced a coherent working definition of aging, and just as medical authorities still 
have not classified aging as a target, neither too has the problem of aging been coherently visualised by the 
general public as a concrete factor in our lives one way or another. 

In industry, politics and society alike there has been a conceivability crisis around the subject of aging.

Democratic demand for a war on cancer continues even decades after its declaration because, despite it 
remaining unwon, a cure is still popularly conceived of as the removal or prevention of a tumour, and that very 
notion of the concrete and attainable objective continues to galvanise public demand for further research. 

Whereas aging, despite being equally physical in nature to cancer, is still thought of as something mystically 
outside the realm of amenability, a habit of mind which makes itself immediately apparent in popular turns of 
phrase.

A cancer patient may complain that his cancer is ‘eating him alive’, but a person left infirm by aging merely laments 
that ‘time has taken its toll’ on him. He does not complain that his cells are filled with junk or strewn with collagen 
crosslinks, which would be the equivalent verbal portrait of advanced biological age.

In terms of the centralisation of the healthcare system, one could consider centralized health care countries as 
great places to test interventions because there is rigorous push to develop preventive strategies for disease. The 
driver for these changes are not as strong in countries driven by consumer paid treatments where for-profit 
organisations rely on a steady stream of sick patients.
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QALY illustrated: Quality-adjusted life years (QALYs) for two 
individuals. Individual A (who did not receive an intervention) has 
fewer QALYs than individual B (who received an intervention). 
http://www.popflock.com/learn?s=Quality-adjusted_life_year

A useful way to talk about the quality 
and quantity of life experienced by 
individuals and populations around the 
globe is to quantify and systematise 
their meaning.

The terms QALY (quality-adjusted life 
years) and HALE (health-adjusted life 
years) enable this. QALY specifically 
refers to the balance between the length 
of time someone lives and the quality of 
life in terms of absence of disease.

HALE refers specifically to the healthy 
number of years someone is expected 
to live at birth, that is their life 
expectancy minus the number of years 
expected to be lived in a state of illness 
or disability.

Therefore, HALE is a more useful and 
revealing metric compared with average 
life expectancy.
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Social Implications of Life Extension Technologies
Even nowadays, when the real, practical applications of significant life extension are not even on the 
horizon, society is making up rumors about how the super wealthy billionaires from Silicon Valley will 
significantly extend their lives. At the very extreme, this scenario was shown in the popular series Altered 
Carbon, where wealthy tycoons can indefinitely extend their lives; few tycoons could do this, while regular 
people were sentenced to live shortened lives. In reality, the actual foreseeable future will be simpler and 
more predictable, and not so controversial. Reality will be better than what was shown in dystopian 
movies.

Let’s assume the average life span, without specific treatments and technologies, will be 100 years in 
developed countries. Let’s assume that during the next 10 years there will be an assembly of technologies 
able, for a very high price, to provide treatment for specific people to extend their lives up to 120. Let’s 
assume that for super wealthy people, this will cost $200M ($10 million per year). The cost of access to 
such a program will cost $200M; it is affordable to billionaires but not to anyone else.

Now, given exponential progress everywhere, including biomedicine (considering the cost of smartphones 
has declined exponentially, as well as that of genome sequencing which was $1B 10 years ago, and is 
now less than $1k), this means that in 10 years the cost of healthspan extension for the subsequent 10 
years will decrease to something more affordable to the general public, and these technologies will be 
affordable (at least for elderly people); meanwhile for people in developing countries, medicine currently 
only affordable for developed countries today will become affordable to them. 
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Meanwhile, in the 10 years after that, the dynamic of progress will be much higher that the extent of 
decline in cost. The increasing sophistication and precision of technologies will enable a cost that will be 
closer to a fraction of what it is today, and will be close to the cost of smartphones today. 

This means that the assumption that this will only be affordable for the wealthy elite is realistic only if we 
don’t take into account Moore's law, and other even more extreme measures of accelerated technological 
progress due to convergence of different industries and trends, in particular AI, and maybe in the next 
stage even more futuristic things such as nanotechnology. 

The current life 
expectancy gap 
worldwide is quite large. 
Accelerating 
biotechnologies will 
actually decrease this 
gap, as those in 
developing countries will 
catch up. It isn’t that this 
gap would change itself, 
as much as the norm for 
both super rich and poor 
will be shifted upwards in 
terms of longevity.
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While the top countries in terms of longevity enjoy life expectancies upwards of 80-90 years, those at the 
bottom still are only aiming for 40-50 years. This is a tremendous gap of 4 decades. The present as it is 
represents huge inequality. Emerging healthcare technologies will serve to start closing this gap due to 
their superior efficiency and accessibility, intrinsic to the technology. This is similar to information 
technology, where people in developing countries eventually started gaining easier access to smartphones 
or the internet, even before basic things such as transport infrastructure.

Our prediction is that in 10 years the global situation will be better than it is now, and in this sense, super 
wealthy people and their egoistic intentions to extend their lives will serve the betterment of humanity 
because it will enable the development of technologies which, 10 years later, will be available for the 
general public. The real problem is not about tycoons who can acquire these technologies early - the real 
issues could be that some corporations could, using some artificial methods of regulations and lobbying 
government for their interests, artificially restrict distribution of these technologies. Thus, the biggest 
efforts should be focused on neutralization of restricting distribution of these technologies globally, and 
efforts should be proactively applied to ensure that international laws permitting restriction for distribution 
are avoided and prevented.

We should state that this is quite a controversial situation, but if there are no barriers and artificial 
slowdown factors, the future of humanity is very positive, and the smallest threat will be that it's only 
available to the wealthy elite, while the real threat is that there will be several billion people which will be 
artificially restricted from these technologies. That is why it is very important to support the development 
of decentralized institutions, and distributed databases for the distribution of knowledge, technologies, 
frameworks, etc. to prevent these possibilities. 
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Longevity Progressive 
Countries

Information and Communication Technology (ICT) 
Ranking 2017

Source: https://www.statista.com/statistics/267083/top-20-countries-in-ict-development-index/

We are at the dawn of the Fourth Industrial 
Revolution, which will bring together digital, 
biological and physical technologies in new and 
powerful combinations.

The World Economic Forum’s Networked 
Readiness Index is a key indicator of how 
countries are doing in the digital world. It 
measures how well an economy is using 
information and communications technologies to 
boost competitiveness and well-being.

In a few years we will see ratings based on the 
integration of AI into economic, financial, and 
healthcare systems. These in turn will form the 
basis for a rating system that will help identify 
countries that are leaders in longevity.
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As shown earlier, Singapore and 
Switzerland are clear examples of 
technocratic countries that provide 
propitious environments for the future of 
the longevity industry, owing in large 
part to their pragmatic tendencies that 
make them more inclined to implement 
advanced technology into government 
level frameworks.

In 2-3 years, the contenders for the 
most longevity-friendly nation will 
become clear. They will be those that 
rose to the challenge of creating the 
best environments for the 
crypto-economy and blockchain. 
Creating the most deregulated 
environment possible to attract all the 
necessary companies is one way to 
approach this challenge, but the political 
systems of of many nations do not 
favour this move. Some of the more 
technocratic countries on the other 
hand, Singapore and Switzerland for 
instance, are creating specialised 
‘sandboxes’ - i.e. specific environments - 
for attracting fintech companies.

342 



Source: https://www.weforum.org/agenda/2014/04/top-10-countries-embracing-information-technology 343 



Less flexible, and more political countries, such the US and China, will be pioneering the technology itself. But it 
will be left to more technocratic countries with smaller populations, such as Singapore, Hong Kong and 
Switzerland, to develop the necessary frameworks. In so doing they will develop a reputation for being 
technologically superprogressive. The same choices that make them leaders in fintech will also make them leaders 
in longevity.

The UK, Japan, and South Korea will be partially exceptions to this rule. Their large populations and highly 
developed political systems make them appear inflexible, which obscures their potential to emerge as longevity 
leaders in 5 to 10 years’ time.
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The increase in the life expectancy and 
survival rate of children will result in more 
than a ten fold increase in the world 
population, and, more relevant to our 
discussion, more than a 100 fold increase 
in the number of retirees. This increase, 
coupled with a reduction in the proportion 
of those working relative to retirees, 
directly lead to an increase in pension and 
medical expenses.

Here is a graph showing the increase in 
the share of pension expenditures from 
US GDP since the beginning of the last 
century



The bankruptcy of pension funds will lead to social tensions, which governments will want to avoid. During the 
late-2000s mortgage crisis, the US government was able to prevent the bankruptcy of financial systems; 
governments will take similar measures to prevent the failure of pension funds. In 5 years, there will not be any ‘big 
fails’ per se, but there will be significant transformations in government healthcare structures where offices and 
ministries responsible for solving these problems will have grown significantly in importance.

Most countries already have ministers responsible for the elderly and pensions. In 2 to 3 years, there will be in 
effect ministers tasked with withstanding the silver tsunami. The worry is that some governments may opt for near 
sighted, ‘easy’ solutions, such as a reduction in pension costs by way of using various strategies which ultimately 
result in lower income in pension for current or future pensioners, which we already see occurring in various 
countries. But that would lead to a severe drop in the standard of living and and will negatively affect competition 
for retirement and social programs. This would also inevitably lead to a conflict of generations: a fierce competition 
for jobs between young and mature people.

What governments ought to do is the following: fix pension fund systems and implement a clinical translation of 
preventive therapies. Countries unable to do so will sink, impeded by broken healthcare models.

At the same time, governments have a responsibility to lay foundations that delay ‘social aging’.

Most people go into retirement in their intellectual and professional heyday, carrying lots of experience. The 
resulting depression and decrease in functional status comprise what we define as social aging. And while the 
increase in life expectancy - using pharmacological and medical approaches - can extend healthy longevity 
physiologically, it is unable to eliminate social aging, which, in turn, exacerbates the economic and social problems 
for the pension system. Cardinal reforms and approaches are greatly needed.

These approaches should focus on intense creative activity and training for mature individuals, as well as their 
involvement in active labor. A mandatory inclusion of pensioners in certain types of activities - education, creative, 
or entrepreneurship to name a few - will prolong active longevity and provide additional income and thereby reduce 
costs.
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Seeking to reducing costs per se is not necessarily detrimental if applied properly. Here’s how:

Reducing costs, through the introduction of differentiated pension schemes associated with different conditions, for 
instance, granting pensions only to those who have no other source of income.

Another way would be through innovation solutions: "care" would be taken over by robots and algorithms, which 
would reduce the demand and costs for nurses and social workers. 

It is assumed that replacing the "care" of personnel with robots, in conjunction with the development of a special 
infrastructure aimed at care, will be more profitable than the army of nurses and social workers.

Other solutions include:

❏ Raising the retirement age.

❏ Eliminating business taxes and taxes on labor income for people who have reached a certain age.

❏ Creating special stimuli related to hiring elderly individuals: if the share of the elderly workers in a certain 
institution is higher than a certain value, the business gets tax breaks.

❏ Tying in pension benefits to the educational, teaching and entrepreneurial activity, giving bonuses and benefits 
if older people are active and getting involved in certain activities.

❏ Offering grants for businesses creating technology solutions for the elderly.

❏ Considering innovative pension funds that provide varying benefits (perhaps with a core element to guarantee 
a minimum standard of living) depending on the fund’s performance, with the fund investing in sophisticated 
diversified growth products including longevity risk, rather than current funds investing in bonds during or 
nearing retirement offering low returns.
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In the past few slides, we looked at measures and indexes that quantify a country’s readiness and potential for 
technological innovation. Those indexes are also a good indicator of the potential for advancement in a number of 
specific industries, including healthcare. But here we want to dive deeper into assessing the potential for progress 
in healthcare on a national scale.

In previous chapters, we outlined how metrics, scores, frameworks and forecasting tools could be applied 
regarding a specific technology and for specific assemblers, such as P3 medicine clinics. The same approach 
could be applied for entire countries. 

Such metrics and frameworks could be applied for countries. The exact ranking of how progressive their 
healthcare system is, and how adequately modern their infrastructure is for personalized and preventive 
healthcare, could be measured in a tangible and quantitative way.

Unfavorable factors should be measured too; those include eurocratic barriers, inefficiencies in operating 
healthcare systems, and the stagnation of the medical and associated investment community. The answer to our 
equation would be the sum of the positive and negative factors. 

This comprehensive formula should yield more accurate answers. To give an example, there could be cases 
where science and tech in a country are highly advanced, but the level of bureaucracy would be so high that the 
overall score, which indicates the real quality of a P3 medicine infrastructure, is very low. Meanwhile, in 
developing countries, low bureaucratic barriers could mean that advanced medicine could evolve faster.
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Japan, Hong Kong, and South Korea, nations once ravaged by wars, have found their way to becoming some of 
the most progressive countries on the globe. About 50 years ago, each of these nations applied advanced 
management techniques on a government level aimed to develop the robotics and semiconductor industries. 
However, the leaps achieved in robotics and chips did not trickle into medicine. Here’s why: For a national 
strategy to effectively aid the healthy longevity industry, it should take into account both the positive and negative 
factors. And it is our belief that negative factors - namely, inefficient government factors - carry more weight than 
any support for technological progress.

There is no shortage of biomedical progress around the world. If crafted correctly, a national initiative aimed at 
promoting healthy longevity will attract progressive companies, scientists, entrepreneurs and investors. Analytical 
agencies could work with governments to set up frameworks that weigh positives and negatives for an entire 
country, as well as larger regions such as the EU, Asia, North America, and so on.

Methods used for analyzing technological progress should be applied in governments’ decision making 
processes, which would help neutralize and prevent negative factors on the level of government and policy. It is 
not the purpose of this volume to give an in depth analysis of these slowdown factors, but they will be described in 
Volume 4: Novel Financial Systems. Meanwhile, here, on the matter of forecasting, it is possible today to identify 
countries that have sound technological and scientific progress but a history of government inefficiency and 
inflexible regulations and policies, and we can predict that these countries are unlikely to be the ones to usher in a 
paradigm shift from treatment to prevention. We can forecast that small countries with flexible, technocratic 
governments - Singapore, Hong Kong, followed Japan, the UK, and South Korea - are the most likely ones to 
make this paradigm shift in next 5 years. Meanwhile, it remains unclear how bigger countries, think China and the 
US, will be able to manage their inflexibility - due to their size, such countries, while quick at absorbing 
technological innovation, lack severely on the level of regulation, policy, and management. 
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In summary:

● The global silver tsunami is unstoppable without the timely implementation of multifarious HALE- and QALY- 
extending technologies globally, in effect a global longevity industry.

● This in turn requires the rapid establishment of novel financial systems such as those described herein.

● Likewise, this necessitates the accelerated launch of government-level frameworks.

● This could be rapidly achieved in smaller, more technocratic countries or countries with very 
technologically-driven administrations.
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Health-Adjusted Life Years (HALEs)

● HALE are the population health summary measures 
typically used in estimates of the burden of  disease.

● They measure the combined effects of mortality and 
morbidity in populations, allowing for comparisons across 
illnesses or interventions as well as between 
populations.

● Two common approaches to measuring HALEs are:
● Disability-Adjusted Life Years (DALYs) and
● Quality-Adjusted Life Years (QALYs).



All this amounts to a paradigm shift that will precipitate the collapse of multiple healthcare systems as 
corporations are either bankrupted by creditors or bailed out by governments.

But all industrial revolutions, including those that engender rapid demographic change, bring opportunities as well 
as crises. The coming shift will create new opportunities for governments healthcare ministries and financial 
companies in the world’s most longevity-progressive countries.

Seizing this opportunity will require the establishment of specific working groups and think tanks within both 
government and industry in order to take charge of the situation, anticipate both positive and negative trends and 
remain proactive, giving progressive countries the opportunity [ride the tsunami and..?] to become new epicenters 
of healthy longevity and precision health.

It will also involve sidestepping the bureaucratic trainwreck caused by the hippocratic oath, originally conceived in 
a pre-bureaucratic age. The principle of ‘first do no harm’, originally intended to protect patients from hasty 
experimental treatments, has by the 21st century left us with bureaucratic regulatory systems and increased 
research and development costs, stifling any potential exponential growth factor.

This would require a set of novel financial systems, some of which are explored in the following chapter. The risks, 
opportunities, technological and societal implications of each will be explored in greater detail in later volumes. 
There we will identify the major financial structures that will emerge, as well as the ones that will need to be 
updated as longevity biotechnologies advance exponentially. 

Conclusion
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