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Background

* By 2050 more than 80% of all countries in the world are
projected to be older than today (United Nations, 2019)

* Unprecedented stresses on systems of health care, financial
and social support

* Policy options commonl d|scussed for mitigating population
aglng as)ralsm%fertlhty increasing skilled labor immigration
c) increasing labor force participation of workm% age population
g) ra|]§|ng the age at retirement e) reducing public pension

enefits

United Nations (2017); WDA Global Longevity Council (2022)
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Objective

To quantify effects of demographic trends on future potential
old-age support ratios (POASRs) to improve understanding how
demography-related policy options, encouraging higher fertility
and increasing immigration, may help to mitigate population
aging

Potential old-age support ratio (POASR), P(20-64)/P(65+), the ratio of the population aged 20-64, P(20-64),
to the population aged 65 years and older, P(65+)
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Trend in the U.S. Potential Old-Age Support Ratio (POASR)
P(20-64) / P(65+)

What part of this
decline in POASR
could be attributed to
aging of the current
population, and
anticipated trends in
fertility, mortality, and
net international
migration?
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Data

* Ten countries with advanced population aging in 2010: Australia,
Canada, France, Germany, Italy, Japan, New Zealand, Spain, United
Kingdom, and the United States of America

e Estimates and projections: the 2019 Revision of the World Population
Prospects (WPP), United Nations
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Summary of Population Projections, 2010-2050

(the 2019 WPP Medium Variant)

FPotential Old-Age Support [et
Flatio Total fertility rate Life expectancy at birth migration
Country 200~ 2050 Chagpoy | 2010-15 204550 Change [ 2010-15 2045-530 Change | 201 0-2050
Australia 1.89 1.72 -0.17 P 56.9 46 151,917
Canada 1.60 1.59 -0.01 81.8 86.3 500 247 453
France 1.98 1.83 -0.15 81.9 a6 .2 43 66, 283
Germany 1.43 1.70 0.27 a0.5 85.9 4 231,004
ltaly 1.42 1.49 0.07 a4 ar.0 47 147 229
Japan 1.41 1.70 0.29 a3.3 ar.9 4.6 56, 133
Mew fealand 2.04 1.74 -0.30 81.3 86 .6 5.3 13,432
Spain 1.33 157 0.25 g5 ar.0 45 21,501
Linited Kingdom 187 177 -0.09 al.9 853 4 4 186 324
|nited States 1.88 1.81 -0.07 5.9 83.71 4.2 1,014,546

LIVING
POASRs decline for all countries, 70

v it by about 50%




Summary of Population Projections, 2010-2050

FPotential Old-Age Support Met
Flatio Total fertility rate Life expectancy at birth migration
Country 2010 2050 Change | 2010-15 204550 Change | 2010-15 2045-50 Change | 2010-2050
Australia | 458 240 215 89 172 0.1 224 860 48 151047
Canada 444 272 27 | 1.50 318 868 5.0 247 453

France 3.48 1.86 -1.62 . 1.83

. 81.9 86.2 4.3 65,283
1.70

Germany 295 . . a0.5 85.9 4 231,004
ltaly 297 . 1.49 a4 ar.0 47 147 229
Japan 1.70 a3.3 ar.9 4.6 56, 133
MNew fealand 1.74 81.3 06.6 5.3 13,432
Spain 157 g5 ar.0 45 21,501
Linited Kingdom 177 al.9 853 4 4 186 324
|nited States 1.81 5.9 83.71 4.2 1,014,546
Fertility is below replacement for the || For some countries fertility is expected o
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Summary of Population Projections, 2010-2050

Potential Old-Age Support Net

Flatio Total fertility rate Life expectancy at birth migration

Country 2010 2080 Change | 2010-15 204550 Change | 2010-15 2045-50 Change | 2010-2080
Australia I a88 240 =215 1839 172 017 36.9 B\ 151917
Canada 444 222 27| 180 159  -0.01 36.8 0|\ 247 453
France 348 18 162 198 183 015 36.2 . 55, 283
Germany 295 | 143 170 0.7 35 9 4 1231004
ltaly 297 142 149  0.07 7.0 7 hz72:0
Japan 141 170 029 a7 9 . 56,123
New Zealand 204 174  -030 36.6 . 13, 437
Spain 133 157 035 a7 .0 . 71 591
United Kingdom 187 177  -0.09 35 3 4| [ 185 824
United States 188 181  -0.07 331 /1,014,546

Life expectancy at birth is high, about 80 years, and T0
O expected to further increase, by about 5 years
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Summary of Population Projections, 2010-2050

Potential Old-Age Support Net
Flatio Total fertility rate Life expectancy at birth migration

Country 2010 2060 Change [ 2010-15 204550 Change | 2010-15 2045-50 Change
Australia 488 240 =215 183 172 017 824 869 a6 151017
Canada 444 222 22 180 159 001 818 868 Ll 247 453
France 348 18 162 198 183 015 819 862 fa| 55,283

Germany 295 : 143 1.70 0.27 &0.5 65.9 34 231,004
|taly 297 142 1.49 0.07 824 g7.0 47| 1247 229
Japan 1.41 1.70 0.29 63.3 ar.9 46 26,133
MNew Zealand 204 1.74 -0.30 61.3 86.6 a f& 13,432
Spain 1.33 1.57 0.25 862.9 a7.0 4X% 21,59
United Kingdom 187 1.77 -0.09 &0.9 85.3 44 186824
United States 1.88 1.81 -0.07 78.9 83.1 4. 2I\1,014 545

Net migration is positive for all

TO )
Qe countries 100



Method

Comparative population projections

By comparing outcomes of custom population projections based on different assumptions
regarding changes in fertility, mortality and migration, contribution of each demographic
factor together with that of the initial demographic conditions on the change in
population composition could be assessed

References

Hermalin (1966), United Nations (1956), United Nations (1988), Grigsby (1991), Andreev, Kantorova, and
Bongaarts (2013)
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Population projection variant: ccc
Momentum of population aging (effect of the current age structure)
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Population projection variant: Fcc

5.00
e Changing fertility
4.50 * Constant mortality
e /ero migration
o
= 4.00
g
S 3.50
[%)]
(O]
(@]
5
< 3.00
° :
£ Effect of changing
2 250 fertility
2.00
1.50
2010 2015 2020 2025 2030 2035 2040 2045 2050

Year

o 10]

(‘ SOCIETY OF

u ACTUARIES. SORINTERNATIONAL



Population projection variant: FMc
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Population projection variant: FMG
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e Declining mortality
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Demographic components of change in potential old-
age support ratio from 2010 to 2050, United States

20109 A F M G 20500  Total
change
Change 4.59 -2.09 -0.03 -0.35 0.35 2.48 -2.12
Percentage 99% 2% 16% -17% 100%

a) POASR level in 2010
b) POASR level in 2050, variant FMG

A — momentum of population aging, F — fertility, M — mortality, G — migration.

Average over six different transitions to compute decomposition
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Changes in potential old-age support ratios between 2010 and 2050,
ten countries with advanced population aging in 2010
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Contribution of momentum of population aging
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Contribution of fertility change
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Contribution of mortality decline
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Contribution of positive net migration
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Changes in POASRs over 2010-2050 together with
components of change
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Compensating effect of migration on
mortality decline
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Findings

* Potential old-age support ratios will be further halved over the period from
2010 to 2050.

* Momentum of population aging is the most influential factor contributing to
the decline in POASRs. On average, close to 100% of the total decline is
attributed to this factor.

* Expected mortality decline also contributes to the decline in POASRs. The
contribution, however, is much smaller, about 15% on average.

* Positive net international migration on average offsets the effect of mortality
decline but there is a high variation between countries.
e Anticipated changes in fertility do not have any significant effect on POASRs.
* International migration appears the only option in the short to medium
term to reduce the declines in the POASR, to a limited extent.
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Extras

* R scripts and data: https://github.com/kirillfandreev/dcmppoasr5
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https://github.com/kirillfandreev/dcmppoasr5

SOA Antitrust Compliance Guidelines

Active participation in the Society of Actuaries is an important aspect of membership. While the positive contributions of professional societies and associations are well-recognized and
encouraged, association activities are vulnerable to close antitrust scrutiny. By their very nature, associations bring together industry competitors and other market participants.

The United States antitrust laws aim to protect consumers by preserving the free economy and prohibiting anti-competitive business practices; they promote competition. There are
both state and federal antitrust laws, although state antitrust laws closely follow federal law. The Sherman Act, is the primary U.S. antitrust law pertaining to association activities. The
Sherman Act prohibits every contract, combination or conspiracy that places an unreasonable restraint on trade. There are, however, some activities that are illegal under all
circumstances, such as price fixing, market allocation and collusive bidding.

There is no safe harbor under the antitrust law for professional association activities. Therefore, association meeting participants should refrain from discussing any activity that could
potentially be construed as having an anti-competitive effect. Discussions relating to product or service pricing, market allocations, membership restrictions, product standardization or
other conditions on trade could arguably be perceived as a restraint on trade and may expose the SOA and its members to antitrust enforcement procedures.

While participating in all SOA in person meetings, webinars, teleconferences or side discussions, you should avoid discussing competitively sensitive information with competitors and
follow these guidelines:

* Do notdiscuss prices for services or products or anything else that might affect prices

* Do notdiscuss what you or other entities plan to do in a particular geographic or product markets or with particular customers.

* Do not speak on behalf of the SOA or any of its committees unless specifically authorized to do so.

* Do leave a meeting where any anticompetitive pricing or market allocation discussion occurs.

* Do alert SOA staff and/or legal counsel to any concerning discussions

* Do consult with legal counsel before raising any matter or making a statement that may involve competitively sensitive information.

Adherence to these guidelines involves not only avoidance of antitrust violations, but avoidance of behavior which might be so construed. These guidelines only provide an overview of
prohibited activities. SOA legal counsel reviews meeting agenda and materials as deemed appropriate and any discussion that departs from the formal agenda should be scrutinized
carefully. Antitrust compliance is everyone’s responsibility; however, please seek legal counsel if you have any questions or concerns.
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Presentation Disclaimer

Presentations are intended for educational purposes only and do not
replace independent professional judgment. Statements of fact and
opinions expressed are those of the participants individually and,
unless expressly stated to the contrary, are not the opinion or position
of the Society of Actuaries, its cosponsors or its committees. The
Society of Actuaries does not endorse or approve, and assumes no
responsibility for, the content, accuracy or completeness of the
information presented. Attendees should note that the sessions are
audio-recorded and may be published in various media, including
print, audio and video formats without further notice.
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