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“‘ Report Purpose, Score and Structure

The purpose of this report is to offer an overview of government initiatives from around the world which were enacted in
recognition of the demographic challenge each country faces.

It is our hope that cataloging various government initiatives may offer the British government some idea of the building
blocks available for the construction of what would become the world’s first Longevity National Development Plan.

We also aim to demonstrate how far the UK is already ahead of the game in this regard, and is therefore, the cradle of the
fourth industrial revolution.

The first chapter, National Longevity Development Plans Global Landscape Overview 2019 identifies the broad categories
of a government initiative to be considered: different orders of magnitude ranging from small municipal programs to
national industrial strategies; and the different areas of intervention, from the financial to the biomedical. These categories
are used to developing a methodology for evaluating various initiatives and ultimately ranking countries according to the
likelihood of their Longevity-related projects to yield tangible deliverables like increased Healthy Longevity.

The subsequent chapters serve as country-specific overviews of government initiatives designed to combat the the silver
tsunami in their own way, ranging from technocratic tiger economies such as Singapore and Hong Kong to large
parliamentary democracies such as Spain and, of course, the UK. A broad spectrum of foreign examples of government
initiatives is shown here. Some have a more biomedical focus, some a more digital, some national and some municipal,
depending the economic conditions and political traditions of each nation. But more importantly, some are more
integrated\comprehensive than others, and all exhibit varying degrees of long-termism.

This is a result not of circumstance but of political will. And, as evidenced by the multitude of UK government initiatives
listed here, there is no shortage of political will to address the ageing population challenge in the UK, which is one of the
reasons the nation was ranked as #1 in our proprietary analysis of the strength and relevance of its Longevity initiatives.

It is the recommendation of this report that this political will now be directed at developing a National Healthy Longevity
Development Plan, and that this initiative start with the creation of a Blueprint and Framework for such a plan,
spearheaded by the the All-Party Parliamentary Group for Longevity, in collaboration with a number of relevant
cross-sector institutional collaborators.
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Ranking Countries on the Strength, Scope and Relevance of
their Government Longevity-Related Projects and Initiatives
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Government Longevity-Related Projects and Initiatives
Analytical Framework
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‘ Methodology for Ranking Countries Efforts on the Front of
“ Government Longevity-Related Projects and Initiatives

To assess countries according to the number and relevance of their government-led longevity projects and initiatives, a
sum of metrics parameters taking into account 75 metrics were used.

Metrics Values

Each metric's absolute value is recalculated into the relative score within the range [0.0-1.0]. To be more specific, if a
metric is numeric, the formula for score calculation is the absolute value of a country divided by the maximal absolute
value among the countries. If a metric is qualitative (yes/no), a value “yes” equals to 1.0 and a value “no” equals to 0.0.
The qualitative metric “Degree of government industrialization of longevity” has 3 values according to the
industrialization of Longevity in a country: Industrial Strategies (equals to 1.0); National or metropolitan master plans
(equals to 0.5); Independent or municipal government programs (equals to 0.0).

Weight Factors

To equalize each metric in terms of significance among others the weight factors are applied. Each weight factor is in
the range from -1.0 to 1.0, where 1.0 - the most favorable metric, -1.0 - the most detrimental metric and 0,0 - not an
important metric at all (if the factor is negative, the higher positive magnitude of relative score, the worse for a country's
score). The weighted score of a country for a particular metric is relative score multiplied by an weight factors.

Final Score
Consequently, the countries were ranked according to the sum of their weighted scores of each metric. The higher the

final score the more advanced a country in terms of government Longevity-related projects and initiatives.



‘ Planned Methodology Additions for
“ Second Edition of the Report in Q3 2019

Further extensions in methodology will relate to all aspects of our proprietary ranking system, namely:

Expanding the number of metrics parameters, as well as their categorization.

Adjustment of weight factors in accordance with new statistics on investigated countries.
Expanding the final ranking of countries and dividing them also into specific categories.
Improving the distributions of the parameters, creating new levels and categories of metrics.

First edition Second edition

12 countries or regions More than 30 countries or regions

77 metrics and parameters More than 100 metrics and parameters

6 levels of parameters 8 levels of parameters, some of which are regrouped
1 approach for weights assignment 3 approaches for weights assignment

One of the foremost challenges faced during the production of this first edition of the report was the large volume of data, as
well as gaps in data for different countries, which necessitated in many cases the manual aggregation and parsing of data,
due to a lack consistent resources for the standardization of statistical data across many countries. To overcome these
challenges and enable an even deeper level of analysis, from the third edition and onward advanced statistics and machine
learning tools will be applied to automate aggregation of data, increase the scope and tangibility of insights derived from the
analysis and to reveal trends otherwise hidden underneath the large volumes of unstructured data. This will enable
aggregation of even larger quantities of data without burdening the clear and pragmatic analysis of that data, allowing
sophisticated cross-sector analysis of tens of different countries and regions in an efficient manner.



Scale and Scope of Government Longevity 0
Development Plans

Some government programs are more integrated than others, some showing more leadership than others in the
industrialization of longevity. In this respect, the examples in this document fall into 3 main categories: independent or
municipal programs, one plan per project (ad hoc) or per city, national or metropolitan master plans which bring

together multiple sectors of government, and industrial strategies which include the use of research and development
in pursuit of future economic dividends of Longevity. The next step is the Longevity Industry Strategy.

Industrial Strategies




“‘ Age-Friendly Cities and Communities

@ Spain

Japan

UK

South Korea
‘ China

Hong Kong

Israel

Switzerland
319 out of 833 of WHO age-friendly cities and communities are located in Europe.
Among them, 162 are in Spain. Other countries, including ones located in Asia, contain
significantly less number of WHO age-friendly cities/communities.

Netherlands

Some of these age-friendly, such as Seoul in South Korea or Akita in Japan, are the
products of detailed government master plans. Such master plans are recorded as
instances of government initiatives in this document.

Source: WHO Global Network


https://extranet.who.int/agefriendlyworld/network/

“‘ Longevity Initiatives Classification Framework

Projects/initiatives tha
involve preventive
medicine and
healthcare approaches

Projects/initiatives that
involve research or
Geroscience R&D
(medicines that directly
impact on ageing)

Countries with
national master
plans for ageing
demographics




“‘ Life Ex

GDP per capita (USD), 2018
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https://www.imf.org/external/datamapper/NGDPDPC@WEO/THA/ISR
http://www.geoba.se/population.php?pc=world&type=015&year=2019&st=rank&asde=&page=1

“‘ Health Expenditure and Health Care Efficiency Score

Health expenditure (% of GDP), 2017

Sources:
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https://stats.oecd.org/index.aspx?DataSetCode=HEALTH_STAT
https://www.bloomberg.com/news/articles/2018-09-19/u-s-near-bottom-of-health-index-hong-kong-and-singapore-at-top

“‘ Number of Government Led Longevity Initiatives

. Number of initiatives focused on non-medical
approaches that improve the quality of life

. Number of initiatives focused on preventive
healthcare, geroscience and AgeTech

. . Hong :
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“‘ Ratio of Population over 65 vs. the Age of Relevant Initiatives

Population over 65, %, 2018

Source:
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“‘ 2018 Bloomberg Healthcare Efficiency Index 0

Health Care Efficiency Scores in 56 Economies
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“‘ Insolvency Predictions for Government-Funded Schemes

Government-funded Projected

Country . Source
scheme insolvency

The financial condition of a few governments’ retirement
programs is shaky, with projected insolvency of some
schemes. There is a sobering picture for the U.S. Medicare USA 2026 bloomberg.com

Medicare and Social Security programs are headed

) . Social Security USA 2035 bloomberg.com
toward insolvency by 2026 and 2035 respectively.
Spain's Social Security Reserve Fund had run out of Spanish State Pension Spain 2018 mishtalk.com

. System

money by 2018 which only added to concerns over
Spain’s financial situation. Increasing longevity, South Korea Pension Korea 2056 thediplomat.co
low-interest rates, and an unstable global economy are System m
the reasons why South Korea's National Pension Service China pension system G 2035 TR Gl
is expected to run dry by 2056. The China Academy of . _ '
Social Sciences reported that China's pension funds Switzerland occupational | Switz. 2025 ft.com

. . . N pension system
could become insolvent by 2035, with a rapidly dwindling

workforce unable to support the growing number of

elderly people. The second pillar of Switzerland's pension Melbourne Mercer Global Pension Index 2018
system is under severe pressure, and pension schemes Overall Value
are projected to go down by 2025, with failed main  SYStem e Sustainability |Adequacy | Integrity
reform proposal that was rejected in a public referendum. ~ Singapore 704 69.5 64.4 81.2
UK 62.5 53.4 57.8 82.9
To assess pension systems in other countries, the Japan 48.9 304 54 1 607
Melbourne Mercer Global Pension Index 2018 was used. South Korea 47 3 48 1 45.4 49 3
The Index shows that the Netherlands offer A-Grade China 46.2 38 534 46
world-class retirement income systems with good Spain 54.4 278 68.7 63.6
benefits - clearly demonstrating their preparedness for Switzerland 67.6 67.5 58 83.2
tomorrow’s ageing world. Netherlands 80.3 79.2 75.9 88.8
USA 58.8 57.4 59.1 60.2

Source: Mercer Global Pension Index


https://www.mercer.com/newsroom/global-pension-index-reveals-who-is-the-most-and-least-prepared-for-tomorrows-ageing-world.html
https://www.bloomberg.com/news/articles/2019-04-22/medicare-social-security-face-shaky-fiscal-futures?utm_source=facebook&utm_content=business&utm_medium=social&cmpid=socialflow-facebook-business&utm_campaign=socialflow-organic&fbclid=IwAR08DQ7iNhB0h5Xt-pXPmQ7jwAydxEJ2Hi-DEmbB0M0C986H4i_qUc0dXjg
https://www.bloomberg.com/news/articles/2019-04-22/medicare-social-security-face-shaky-fiscal-futures?utm_source=facebook&utm_content=business&utm_medium=social&cmpid=socialflow-facebook-business&utm_campaign=socialflow-organic&fbclid=IwAR08DQ7iNhB0h5Xt-pXPmQ7jwAydxEJ2Hi-DEmbB0M0C986H4i_qUc0dXjg
https://archive.mishtalk.com/2016/07/05/spains-social-security-program-will-go-bust-in-2018/
https://thediplomat.com/2018/09/what-is-happening-with-south-koreas-pension-fund/
https://thediplomat.com/2018/09/what-is-happening-with-south-koreas-pension-fund/
https://uk.reuters.com/article/us-china-economy-pension/china-says-will-guarantee-pensions-amid-warnings-of-funds-drying-up-idUKKCN1S001M
https://www.ft.com/content/aca0b86c-e51c-11e4-bb4b-00144feab7de

“‘ Insolvency Predictions for Government-Funded Schemes 0

Medicare USA

Social Security USA

Spanish State Pension
System

South Korea Pension
System

China Pension System

Switzerland Occupational
Pension System

Sources: Bloomberg MishTalk Thediplomat Reuters Financial Times


https://www.bloomberg.com/news/articles/2019-04-22/medicare-social-security-face-shaky-fiscal-futures?utm_source=facebook&utm_content=business&utm_medium=social&cmpid=socialflow-facebook-business&utm_campaign=socialflow-organic&fbclid=IwAR08DQ7iNhB0h5Xt-pXPmQ7jwAydxEJ2Hi-DEmbB0M0C986H4i_qUc0dXjg
https://archive.mishtalk.com/2016/07/05/spains-social-security-program-will-go-bust-in-2018/
https://thediplomat.com/2018/09/what-is-happening-with-south-koreas-pension-fund/
https://uk.reuters.com/article/us-china-economy-pension/china-says-will-guarantee-pensions-amid-warnings-of-funds-drying-up-idUKKCN1S001M
https://www.ft.com/content/aca0b86c-e51c-11e4-bb4b-00144feab7de

“‘ Melbourne Mercer Global Pension Index 2018
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https://www.mercer.com/newsroom/global-pension-index-reveals-who-is-the-most-and-least-prepared-for-tomorrows-ageing-world.html

“‘ Health-Adjusted Life Expectancy vs. Life Expectancy

Health-Adjusted Life Expectancy,
2016

Source:
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http://apps.who.int/gho/data/node.main.688?lang=en

“ Israel, EU, USA and China (2000-2016)
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http://apps.who.int/gho/data/node.main.688?lang=en
https://data.worldbank.org/indicator/sp.dyn.le00.in

“‘ Health-Adjusted Life Expectancy vs. Life Expectancy
UK, Spain, Switzerland and Netherlands (2000-2016)
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http://apps.who.int/gho/data/node.main.688?lang=en

“‘ Health-Adjusted Life Expectancy vs. Life Expectancy
Singapore, Japan, and South Korea (2000-2016)
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“‘ Health-Adjusted Life Expectancy Countries Analysis

\ 4

HALE/life HALE/life HALE 2016, HALE 2000, CAGR HALE |CAGR HALE/Life
expectancy expectancy years years expectancy ratio

ratios 2016 ratios 2000
Singapore 91.92% 89.02% 76.20 71.30 0.44% 0.08%
China 89.92% 90.83% 68.70 64.80 0.39% 0.00%
Japan 88.84% 89.18% 74.80 72.50 0.21% -0.03%
Spain 88.81% 88.92% 73.80 70.60 0.30% -0.01%
Israel 88.58% 89.02% 72.90 69.70 0.30% -0.03%
Netherlands 88.36% 88.49% 72.10 69.20 0.27% -0.01%
UK 88.33% 88.58% 71.90 69.00 0.27% -0.02%
South Korea 88.27% 89.25% 73.00 68.10 0.46% -0.07%
Switzerland 88.24% 87.84% 73.50 70.10 0.32% 0.03%
USA 87.26% 87.65% 68.50 67.40 0.11% -0.03%
EU 87.16% 89.77% 70.60 69.30 0.12% -0.20%

Source: GHO Life expectancy and HALE


http://apps.who.int/gho/data/node.main.688?lang=en

“ Methodology for Health-Adjusted Life Expectancy Countries
. Analysis

HALE (health-adjusted life expectancy) refers specifically to the healthy number of years someone is expected to live at
birth, which equals to their life expectancy minus the number of years expected to be lived in a state of illness or disability
as opposed to life expectancy at birth that is defined as how long, on average, a newborn can expect to live, if current death
rates do not change. Therefore, HALE is a more useful and revealing metric compared with average life expectancy.

For the report there were used the following metrics that helped us identify the leaders in longevity:

e CAGR (the Compound Annual Growth Rate) HALE is calculated as follows:

CAGR HALE = (HALE 2016 value/HALE 2000 value)*(1/(16-1))-1, where 16 is the number of years between the
start and finish values;

e HALE/Life expectancy ratio shows the gap between HALE and life expectancy, and is calculated as follows:

HALE/Life expectancy ratio = HALE value/Life expectancy value;

e CAGR HALE/Life expectancy ratio illustrates whether HALE and life expectancy are converging (approaching each
other), or diverging (e.g. life expectancy rising without an increase in HALE), and is calculated as follows:

CAGR HALE/Life expectancy ratio = (HALE Life expectancy ratio 2016 value/HALE Life expectancy ratio 2000
value)*(1/(16-1))-1;

For the country to be considered as a leader in HALE, it should have the maximum possible values in all three
aforementioned metrics, i.e. CAGR HALE must be at least greater than zero, HALE/Life expectancy ratio should be as close
to 100% as possible, and CAGR HALE/Life expectancy ratio must be greater than zero.

The source for all the data for the analysis is WHO Life tables. Hong Kong is not included in the analysis because there is no
HALE data for the country.



“‘ Health-Adjusted Life Expectancy Countries Analysis

Asian countries are on top of all the rankings. Singapore is the leader in a number of key metrics, i.e. Singapore has the
smallest gap between HALE and life expectancy both in 2000 and 2016, and the country has the biggest annual growth in
this metric. Japan has lost the leading position in HALE ranking to Singapore, but it's South Korea that has gained the most
position in HALE rankings and has the biggest HALE growth rate.

Ranking HALE/life | Ranking HALE/life| HALE ranking HALE ranking CAGR HALE CAGR HALE/Life
expectancy ratios | expectancy ratios 2016 2000 ranking expectancy ratio
2016 2000 ranking

Singapore 1 1 1 2 2 1
China 2 2 10 11 3 3
Japan 3 5 2 1 9 7
Spain 4 7 3 3 6 4
Israel 5 6 6 5 5 9
Netherlands 6 9 7 7 8 5
UK 7 8 8 8 7 6
South Korea 8 4 5 9 1 10
Switzerland 9 10 4 4 4 2
USA 10 11 11 11 11 8
EU 11 3 9 6 10 11

Source: GHO Life expectancy and HALE



http://apps.who.int/gho/data/node.main.688?lang=en

“‘ Males and Females Life Expectancy in 2018
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https://www.worldlifeexpectancy.com/

“‘ Age Dependency Annual Dynamic 0

The set of figures below shows an annual dynamic of age dependency throughout Israel, Singapore, the UK, Japan, South
Korea, Hong Kong, China, Spain, Switzerland, the Netherlands, and the EU. This dynamic shows the growth of age dependency
ratio in the current year, compared to the previous one. This allows to see the general tendency, which, we will see further, is
positive in all countries.

Right below, we see a general chart, that shows annual age dependency dynamic in the whole world, which allows us to
compare the world trend with specific aforementioned countries’ tendencies and to see, how these countries perform against
the world background.

On the figure below we may see, that the trend is positive. There is a stable annual growth in age dependency throughout all
researched period (2007-2017), with indicators of 0.10%-0.40%. The biggest indicator is 0,40%, which is seen in 2016. However,
right in the next year, the growth slowed down a little - for 0.10% becomes 0.30%.

World Age Dependency Annual Dynamic (%, 2008-2017)

0.40%
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0.20% 0.20% 0.20% 0.20%
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2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Source: World Bank Data


https://data.worldbank.org/indicator/SP.POP.DPND.OL?end=2017&start=1960&view=chart

“‘ Israel, EU, USA and China
Age Dependency Annual Dynamic (%, 2008-2017)
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Singapore Age Dependency Annual Dynamic
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Singapore, Hong Kong, Japan, and South Korea
Age Dependency Annual Dynamic (%, 2008-2017)
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Hong Kong Age Dependency Annual Dynamic
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“‘ UK, Spain, Switzerland and Netherlands
Age Dependency Annual Dynamic (%, 2008-2017)
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“‘ Age Dependency Ratio and Early Retirement Age
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UK in Leading Position to Become International Leader of 6
Healthy Longevity

\1

Leading Financial
and FinTech Hub

World-Leading R&D The UK is very well positioned to become a

Biotech Hub leader in Healthy Longevity, and was ranked
#1 by this report’s proprietary analysis for a
number of reasons including its strong
Cross-Sector reputation as a BioTech R&D and Flnancial
Societal Will Hub, a strong history of industry-academia
partnerships focusing on scientific and
technological synergies, and its
commitment of 300 million pounds to its

Significant
GDP

UK

Strong Position

to Become _ Ageing Population Industrial Strategy Grand
Strong Record of Leading Healthy UK Synerqetlc Challenge. The nation has all necessary
Industry-Academia Longevity Nation Cross-Regional compounds in place to leverage and

Science and Tech
Development Hub

Collaboration channel its existing strengths into an
efficient government-led campaign to make
the promotion of Healthy Longevity and
financial reform to neutralize the economic
burden of an Ageing Population a key

priority of its national strategic agenda.

Progressive High Industrial

Government Development



Analytical and Methodological Issues Faced During the o
Production of this Report: Gaps in Global and Regional Data

There are substantial gaps in relevant data on quantitative measures of Healthy Longevity

World Health like Health-Adjusted Life Expectancy (HALE) from leading sources of data such as the
‘ Organization World Health Organization (WHO). The most recent HALE data from the WHO is from
(WHO) 2016, with large gaps of missing for certain years (e.g., being limited to the years 2000,

2005, 2010, 2015 and 2016).

Another major problem is a lack of HALE estimation for some countries entirely, and the

Lack of HALE lack of regional sources that could have provided this data. For example, Hong Kong has a

estimation for complete absence of this data. Considering that the country has one of the biggest life

some expectancies and one one of the most advanced healthcare systems in the world, this is
countries

particularly unfortunate. As a consequence, Hong Kong was not able to be featured in our
HALE analyses and our ranking of countries by order of their Healthy Longevity.

The third major implication is a reluctance for certain countries to disclose the budget data
related to their Longevity projects and initiatives, or to disclose that data in an easily
accessible way. This complicated our efforts to include comprehensive budget data in our
proprietary analytics.

Budget Data




Q3 2019: Longevity Development Plans Global Landscape Overview 0
Second Edition, and New Cross-Sector Longevity in UK Special Case Study

1

National Longevity Development Longevity in UK Cross-Sector
Plans Global Landscape Overview Comparative Analysis Special
Second Edition Case Study
e A greater number of countries in its analysis. e Enhanced comparative analysis of the UK
Longevity sphere across many domains including
e A wider variety of metrics (including a precise Government  initiatives,  Longevity  industry
formulation for sub-metrics, metric categorization developments, science, academia, etc.

and metric weighting).
e Advanced analysis to determine precisely how the

e Detailed project and initiative budget data analysis. UK is positioned within the broader global
Longevity sphere across many relevant sectors and
e Upgraded overall breadth and depth of the domains.

proprietary analysis for ranking the strength,
relevance and proactiveness of Government
Longevity initiatives.
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