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Shaping the future: socioeconomic challenges and opportunities in aging societies

About this report

For decades, developed economies thrived in a
demographic environment that reinforced growth.
Population expansion provided a growing labor force,
expanding consumption and the foundation for rising
prosperity. But that era is coming to an end.

Across the United States, the United Kingdom, Spain
and Italy, we are entering a new demographic chapter
— one defined by increased longevity, low fertility and
shrinking working-age populations. This transition is
structural, and it is already reshaping the economic
and social dynamics in advanced societies.

We chose these four countries because they reflect
the diversity of challenges within the developed
world — from relatively younger structures and flexible
economies like the United States and the United
Kingdom, to Southern European nations like Spain and
Italy, where the demographic shift is more acute and
already having an impact. Together, they provide
critical insights into how different institutional models
are responding to the same demographic headwinds
— and what is at stake if we fail to act.

This report, prepared by PwC Strategy& on behalf of
IVI RMA, is both an understanding of its implications
and a call to action. It combines data from the United
Nations, OECD and national sources with forward-
looking analysis to assess the real impact of aging on
economic growth, pensions and care systems.

Throughout the development of this report, we
benefited from the generous insights and the
collaboration of leading international experts in
demography, economics and social care from
academic institutions, policy think tanks, and
international organizations.

¢ ‘This Is the century of aging: a call

to action for rethinking our future”

We sincerely thank the following experts for their
invaluable contributions, which helped inform the
analytical focus and direction of this report. While the
authors remain solely responsible for the final content,
these academic and professional perspectives
enhanced the depth, robustness and relevance of the
work. We extend our sincere thanks for their
engagement and expertise:

* Uwe Sunde, Professor of Economics at the Ludwig
Maximilian University of Munich and Research
Professor in the IFO Center for Labor and
Demographic Economics.

» Rafael Puyol Antolin, PhD in Geography and
Rector Emeritus of the Complutense University of
Madrid and expert in longevity, Doctor Honoris
Causa from 7 Latin American universities.

« Joseph Doyle, Erwin H. Schell Professor of
Management and Applied Economics at the MIT
Sloan School of Management.

« Adelina Comas, Assistant Professorial Research
Fellow at the London School of Economics and
Political Science and Director of the Global
Observatory of Long-Term Care.

» José Ignacio Conde Ruiz, PhD in Economics from
the Carlos Il University, Professor of Fundamental
Analysis at the Complutense University of Madrid,
and Deputy Director of the Foundation for Applied
Economic Studies (FEDEA).

+ Josep Mestres, lead economist in the Spanish
Economy Unit of CaixaBank Research, PhD in
Economics from University College London and a
Master in Economics from the Universitat Pompeu
Fabra.

The report is structured as follows: The first section
examines the current demographic landscape and its
projected trends, with a focus on life expectancy and
fertility rates. The second section delves into the
implications of the demographic situation on the labor
market and public finances and includes an estimation
of the future impact of aging on GDP across four
countries. The third section explores the social
ramifications of this demographic paradigm shift,
addressing caregiving challenges and the perspectives
of younger generations. Finally, Section 4 concludes
and outlines several strategies to adapt to and mitigate
the impacts of aging.
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Section 1. The demographic landscape: unpacking the aging equation

Population structures are undergoing a historic
transformation. Life expectancy continues to
rise, with Spain and Italy already above 83 years,
and expected to exceed 90 by 2100. This dual shift
— fewer births and longer lives — is aging
population structures at speed. In Spain, total
population is projected to decrease by 30% by the
end of the century. In Italy, the outlook is even
more severe, with a predicted 40% population
decrease by 2100. Even the United States, long
buffered by immigration, will see more deaths than
births by 2042.

At the same time, fertility rates have remained
below replacement levels (2.1) since the 1970s,
reaching just 1.6 in the United States and United
Kingdom, and around 1.2 in Spain and Italy.

The result: a sharp erosion of the support ratio,
from 8 working-age adults per retiree in 1950 to
fewer than 2 by 2100 across all four countries.

Section 2. Navigating the aging economy
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As populations age and the number of workers
shrinks, economic growth in developed countries is
starting to lose momentum. In the past, growth
was driven by an expanding workforce. Now, with
fewer people of working age that engine is
weakening.

Between now and 2050, countries like Spain and
Italy could experience up to 40% decline in GDP if
no action is taken. As a result, up until 2100, Spain
could face a total loss equivalent to $915.2 Bn in
GDP, while in Italy it could drop by $1,408 Bn.
Therefore, addressing the challenges of aging in
these countries unlocks a trillion-dollar
opportunity. The United Kingdom faces a slower,
but steady decline, with a projected decrease
equivalent to $571.9 billion in GDP between 2050-
2100. The United States, while more
demographically balanced, shows sharp variation
at the state level, with 26 states facing net
negative economic growth due to aging as early
as 2050.

Furthermore, as aging accelerates, the support
ratio will decrease, leading to sustainability
concerns for pension and health systems.
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Section 3. Redefining societal balance

More elderly people are aging alone, challenging
traditional care models, especially in Southern
European countries. In Spain and Italy, over 30% of
people aged 65+ live alone, and 1 in 4 adults aged
+50 in the US express concerns about who will
care for them as they age.

In aging societies, people are reaching key life
milestones later — from leaving home to starting
families. The latter is not only because we live
longer, but also because the conditions to make
these decisions are increasingly harder to meet.
The average age at first marriage has risen by 3
to 4 years across countries.

As societies age, the balance between
generations is evolving. Younger people bring
energy, innovation, and new expectations; older
generations offer experience, stability, and civic
engagement. The aim is not to choose one over the
other, but to ensure policies reflect and unlock the
full potential of both.

Section 4. Building resilience for the long-term
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Advanced economies are navigating a
demographic crossroads. This shift, while
challenging, opens the door to new
opportunities.

As life expectancy continues to rise, older adults
represent a fast-growing segment requiring
long-term care, wellness solutions, and
inclusive services. This evolution calls for the
development of a New Care Economy — one
that recognizes care not merely as a cost, but
as a high-impact sector for job creation, social
resilience and inclusive economic growth.

At the same time, the increasing age at which
individuals have their first child and declining
fertility rates demand a bolder response.
Traditional family policies may be no longer
enough, and Assisted Reproductive
Technology (ART) offers a key opportunity to
address biological barriers and timing
challenges.




Shaping the future: socioeconomic challenges and opportunities in aging societies

Navigating the aging

Redefining
societal balance

Building resilience
for the long-term

The demographic
— landscape: unpacking the

aging equation

economy

Life Natural

Fertility rates
expectancy change

Migratory flow

v

Aging population

. Reshape of Decline of
0%{:25 population working-age
pyramids population
AS;éLﬂ?;gd Tax revenue Labor force Productivity

Strain on .
Economic

public

i wnturn
finance do -

Loneliness and Changes in life Intergenerational
care milestones imbalance

Support an extended life

Increase fertility
expectancy

Family policies

New Care Economy

Assisted
reproduction




1.

The demographic
landscape: unpacking
the aging equation



At a glance

Section 1. The demographic landscape: unpacking the aging equation

+ Demographic dynamics are set to shift significantly, leading to a population collapse this
century. By 2100, United Nations projections indicate significant population declines: Spain's
population is expected to decrease by one-third (-15M people), Italy's by 40% (-24M people), and the
United Kingdom's by 8%. Meanwhile, the United States is anticipated to experience slower population
growth, decreasing from 2 million people in 2023 to roughly 500,000 by 2100

» Life expectancy at birth will be substantially extended. Projections show continued gains across all
four countries. Life expectancy will reach around 93 years in Spain and Italy, and 90 years in the United
States and the United Kingdom by 2100

» Fertility rates will remain consistently below replacement level (2.1) in the four countries. In
2023, fertility rates stood at just 1.62 births per woman in the United States, 1.21 in Spain, 1.56 in the
United Kingdom, and 1.20 in Italy. These rates are projected to remain at such low levels throughout
the century

* Migration will not be sufficient to address the demographic shift. While historically a key factor in
replenishing younger cohorts, projections indicate that its impact will not be enough to offset the
pressures imposed by aging populations

+ The projected population pyramids will be reshaped into rhomboid or pillar-like structures. Low
fertility rates are shrinking the proportion of young people within the population (aging at the bottom),
while rising life expectancy increases the share of older individuals (aging at the top)

+ Spain and lItaly will display pillar-shaped population pyramids, while the United States and the
United Kingdom will resemble rhomboid structures. The Mediterranean countries are noticeably
further along in the aging process, while in other countries this transformation is expected to occur over
the long term

Fertility rates

Life expectancy Migration

Aging equation
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The demographic landscape:
unpacking the aging equation

Countries will face a declining population
over the next century

For much of the past century, population growth was a
common feature across the United States, Spain, the
United Kingdom and Italy. However, persistently low
fertility rates — well below the replacement level of 2.1
children per woman — combined with rising life
expectancy, are reshaping demographic dynamics
and accelerating changes in population structure:
the new aging equation.

Projections for the coming decades reveal a shift in
this dynamic: The United States is expected to grow
at a lower rate, while Spain, Italy, and the United
Kingdom will face declines in population size by
2100.

* The United States has consistently maintained
steady population growth over the past seven
decades. From 150 million people in 1950 to nearly
340 million in 2023, its growth has been bolstered
by relatively high fertility rates compared to other
nations and robust immigration patterns.

This upward trend will slowdown, with a projected
annual population growth in 2100 half to the one
recorded in 2023.

Spain and Italy have seen their populations peak
in recent years after decades of growth. Spain’s
population grew from 28 million in 1950 to 48
million in 2023, while Italy’s population expanded
from approximately 47 million in 1950 to over 59
million in 2023. However, both nations are
projected to experience sharp declines by the end
of the century. Spain’s population is expected to
fall to around 33 million by 2100 — a drop of over
30% — while Italy’s population could shrink by as
much as 40%, reaching just over 35 million.

The United Kingdom’s population grew from 50
million in 1950 to nearly 68 million in 2023. While
projections suggest a slight increase, its long-term
demographic outlook is expected to change as
aging accelerates, with a projected decrease in
total population beginning in 2073.

Population growth is projected to decline across all four countries, with Spain and Italy
facing significant depopulation over the next century

Fig. 1: Annual population growth, thousands, 1950-2100
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Life expectancy is set to keep increasing

Between 1950 and 2023, life expectancy at birth rose
dramatically across all four countries.

In 1950, life expectancy ranged from approximately
61.8 years in Spain to 68.6 years in the United
Kingdom. By 2023, these figures had climbed to
79.3 years in the United States, 81.3 years in the
United Kingdom, and a remarkable 83.7 years in
both Spain and Italy. These gains were driven by
reductions in infant mortality, improvements in
public health infrastructure, and advances in
medical technology®.

Despite these overall improvements, disparities
between countries have persisted. The United
States lags behind its European counterparts in
life expectancy at birth, a gap that has widened
over time. By contrast, Spain and Italy have
consistently ranked among the top countries
globally for life expectancy at birth.

Projections for life expectancy at birth indicate
continued increases across all four countries but
at varying rates. By 2100, Spain is expected to
maintain its position as a global leader with an
average life expectancy exceeding 90 years.
Italy is projected to follow closely behind, while the
United States and the United Kingdom will see
more moderate gains.

While life expectancy at birth provides a broad
measure of population health, analyzing life
expectancy at 65 years offers additional insights into
aging populations. This metric reflects how long
individuals can expect to live after reaching
retirement age and is particularly relevant for
understanding the pressures on healthcare systems
and pensions.

In 2023, Spain recorded the highest life expectancy at
age 65 with 21.5 years. In Italy a slightly lower figure
was registered, at 21.3 years, while the United
Kingdom and the United States followed with an
average of 20.1 years and 20 years, respectively.

On average, projections indicate that individuals at
age 65 are expected to gain an additional 6.9 years
of life expectancy across the four countries, a trend
that will translate into a growing demand for long-
term care over extended periods.

Life expectancy has increased by over 10 years since the 1950s and is expected to keep

rising
Fig. 2: Life expectancy, years, 1950-2100
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(1) Kuhn, M. et al. (2024), “Medical innovation, life expectancy, and economic growth”, WU Vienna University of Economics and Business
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Fertility rates are consistently below the
replacement level

The concept of replacement-level fertility is central
to understanding population dynamics. Defined as the
number of births required to maintain a stable
population in the absence of migration,
replacement-level fertility ensures that each generation
is able to “replace” itself. Falling below this level over
sustained periods leads to shrinking younger
cohorts and an aging population.

* In Spain and ltaly, the decline in fertility rates
has been particularly pronounced. Both countries
fell below the replacement level as early as the
late 1970s, marking a demographic turning point.
In 2023, Spain’s fertility rate stood at just 1.21 live
births per woman, while Italy recorded a similar
rate of 1.20. With some of the lowest fertility rates
globally, Spain and Italy exemplify the demographic
challenges that Southern European nations face in
attempting to reverse population decline.

* The United Kingdom also saw its fertility rate
dropped below replacement level during the
same period but has maintained a slightly higher
rate than its Mediterranean counterparts.

As of 2023, the UK’s fertility rate stood just at 1.56
live births per woman, a substantial decrease
from 1950 levels.

» The United States presents a similar trend. Its
fertility rate has also declined over time — from
above 3 live births per woman in the mid-20t
century to approximately 1.62 in 2023. This
relatively stronger performance is attributed to
factors such as higher immigration rates —
although future projections suggest that
immigration alone may not be sufficient to offset
declining fertility rates, a topic explored in later
sections — and cultural differences that support
larger family sizes compared to Europe?. However,
even in the U.S., fertility remains below
replacement rate — a trend that raises questions
about long-term population growth.

To grasp the implications of falling below replacement-
level fertility, consider Spain: a fertility rate of just 1.21
births per woman sustained over several decades —
without any additional immigration or other mitigating
factors — means that the country’s population is
projected to be halved within two generations.

Fertility rates have consistently remained below replacement level since the 1970s

across the four countries

Fig. 3: Total fertility rate, live births per woman, 1950-2100
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Natural change has gradually turned negative

The natural change in population — defined as the
difference between births and deaths — results from
the interaction of fertility rates and longevity. As fertility
rates decline and life expectancy increases, the
balance between births and deaths begins to shift,
leading to significant demographic consequences.

This variable is a crucial indicator of population
sustainability: when births consistently outnumber
deaths, populations grow naturally; when deaths
exceed births, populations begin to shrink, unless
compensated by immigration.

Between 1950 and 2023, all four countries
experienced sustained periods of positive natural
change. The post-war baby boom fueled high births
rates across Europe and North America, while
advances in healthcare reduced mortality rates.

For much of the 20t century, births consistently
outpaced deaths, driving population growth.

However, by the late 20t century, declining fertility
rates began to erode this dynamic. Spain and Italy
were among the first to experience a reversal in
natural change. Both countries fell below
replacement-level fertility in the late 1970s (see Fig. 3),
setting the stage for a long demographic shift. By the
mid-2010s, deaths began to exceed births annually
in these nations — a trend that has only intensified over
time.

In 2023 alone, Spain recorded a negative natural
change of approximately -111,000 people
(336,821births vs 447,463 deaths), while Italy saw
an even larger deficit of -279,000 people.

* The United States and the United Kingdom,
bolstered by significant immigration that has
counterbalanced low fertility rates, will
experience a similar trajectory. By the end of the
century, projections indicate that deaths will
exceed births by over 683,000 in the United
States and 233,000 in the United Kingdom.

Deaths will significantly outnumber births, signifying a turning point in the natural

change rate that is unlikely to reverse

Fig. 4: Natural change, births minus deaths, thousands, 1950-2100
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Migration alone is not sufficient to address
the demographic shift

Migration has historically been a key driver of
population growth in the United States, Spain, the
United Kingdom, and Italy, particularly as natural
change has declined. For decades, immigration has
acted as a demographic counterbalance —
replenishing younger cohorts and sustaining labor
forces.

However, while migration has mitigated some of the
pressures caused by declining fertility and aging
populations, projections indicate that its impact will
diminish in the coming decades, leaving countries
increasingly vulnerable to demographic imbalances.

Despite the historical successes, projections reveal
that migration alone will struggle to sustain
population growth in the future.

Spain is projected to record a net number of 1.94
million migrants by 2050, yet its total population is
still expected to decline significantly.

Italy’s migration inflows will not prevent its
population from shrinking by nearly 40% by
2100 if current fertility trends persist.

The United Kingdom'’s reliance on migration as a
driver of population growth is also projected to face
limits. While net migration will continue contributing
to modest growth through mid-century, it will not
fully compensate for declining natural change
unless fertility rates recover, or immigration policies
are expanded further.

Even in the United States — where immigration
flows are projected to remain strong — aging
trends will gradually narrow the positive impact
of migration on overall population growth by late
century.

Migration has historically been a crucial driver of population growth; however, it is
becoming increasingly insufficient to address the demographic shift on its own

Fig. 5: Migratory flow and population growth, thousands, 1950-2100
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While migration alone may not be sufficient to fully
offset natural population decline in the long term, it
remains an important factor in sustaining labor
markets, supporting social systems, and ensuring
demographic resilience in aging societies.

Population pyramids are narrowing at the
base and bulging at the top

The population pyramids of the four countries, once
characterized by wide bases representing large
younger cohorts and narrow tops with fewer elderly
individuals, have gradually been reshaped into
rhomboid or pillar-like structures. This evolution
underscores the dual phenomenon of “aging at the
bottom”, caused by persistently low fertility rates, and
“aging at the top”, driven by rising longevity.

Historically, the pyramids reflected robust population
growth during much of the 20t century. Fertility rates
were high, ensuring a steady influx of younger
cohorts that formed the broad base of the pyramids.

However, from the 1970s onward, declining fertility
rates began narrowing the base of these pyramids.
As of 2023, the effects of demographic change are
most pronounced in Spain and Italy, where
population pyramids have already begun to resemble
rhomboid shapes. Looking ahead to 2100, population
pyramids across all four countries are expected to
undergo dramatic transformations:

» Spain and ltaly will see their pyramids evolve
into inverted structures dominated by
disproportionately large elderly populations.
By mid-century, both countries will face
significant demographic imbalances as working-
age populations shrink relative to retirees.

* The United Kingdom will experience similar
trends but with less severity due to higher
migration inflows and a slightly more stable
fertility rate compared to Southern Europe.

* The United States, while maintaining a
broader base due to sustained immigration
flows, will nonetheless experience a gradual
narrowing of its pyramid as aging accelerates.

Population pyramids are narrowing at the base and bulging at the top, with projections
suggesting a pillar-like shape in the most aged societies by the end of the century

Fig. 6: Population breakdown by gender and age group, 1950-2100
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At a glance

Section 2. Navigating the aging economy

+ The demographic shift will result in a smaller and increasingly older labor force across all
countries. By 2100, the proportion of working age population in the United States will be 57% (-8 p.p.),
52% in Spain (-14 p.p.), 55% in the United Kingdom (-8 p.p.) and 51% in Italy (-12 p.p.). This will result
in a smaller workforce with a higher proportion of older individuals, affecting the overall labor intensity
and productivity of the economy

* As aging accelerates, the support ratio is projected to decline to roughly 2 workers per senior
person, leading to sustainability concerns for pension and healthcare systems. In the United
States, pension spending is projected to rise from 5.2% to 6.1% of GDP. Spain is expected to see an
increase from 12.3% to 13.0% of GDP, while the United Kingdom will experience growth from 7.2% to
8.1% of GDP. In Italy, pensions are forecasted to climb from 15.4% to 16.2% of GDP

* Aging will negatively affect economic growth. The negative impact stems from a decline in the
proportion of the working-age population, reduced productivity, and lower labor intensity

* In the United States, 26 states are projected to experience net negative growth in GDP per
capita by 2050. The net cumulative impact could reach -$162.3 billion in GDP between 2050 and 2100

» The United Kingdom is projected to face a net negative impact on GDP per capita growth
starting in 2046. The accumulated contraction could be -16.8% by the century's end, which is
equivalent to -$571.9 billion in gross GDP in 2100

* In Spain and ltaly, addressing aging demographics presents a total opportunity equivalent to
~$915 billion and ~$1,400 billion, respectively, in GDP by 2100. Most of this decline is projected to
occur by 2050, with Spain potentially enduring a cumulative loss of $638 billion in GDP, while Italy
could face a contraction totaling $919 billion within the same timeframe

Constant migratory

High life expectancy Low fertility rates inflow

Declining share of working-
age population

Rising p.ubl|c Declining tax revenues
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| Strain on public |
finances

Economic downturn

16



Shaping the future: socioeconomic challenges and opportunities in aging societies

2 Navigating the aging economy

2.1. Adapting to a shrinking labor pool .

The share of working-age individuals in the
total population is set to decline

The shrinking proportion of the population in

working age (15-64 years) is one of the most visible
consequences of demographic aging across the °
United States, Spain, the United Kingdom, and Italy.

Over the past decades, these countries have

experienced a gradual decline in the share of

individuals in their prime working years relative to

the total population, and projections for the coming

decades indicate that this contraction will intensify.

Furthermore, this shift will affect the overall labor .
force composition, leading to an increasingly aged
workforce. As the population ages and fertility rates

drop, the labor force grows progressively older as well,
exacerbated by a lack of enough younger cohorts to

offset this trend.

In the United States, although the total working-
age population is projected to remain constant,
its proportion of the overall population is expected
to decline. Consequently, older cohorts will
become more prominent within society and the
workforce in the long term, reshaping the overall
demographic landscape.

The UK faces a scenario where both the number
and proportion of the working-age population
decrease, with these effects becoming more
pronounced in the latter half of the 21st century. As
a result, older cohorts will take on an increasingly
significant role in both society and the labor
market.

The Southern European countries — Spain and
Italy — are also expected to experience a decline
in both their working-age population and its
share of the total population. This dual decrease
is likely to result in a significant drop in
participation rates and a reshaping of
workforce composition, with these changes
becoming evident already in the medium term.

The share of working-age individuals in the total population is projected to decline
across the United States, Spain, the United Kingdom, and Italy

Fig. 7: Total population by age group, in millions, 1950-2100
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Note: Population scales vary between countries to reflect absolute differences in population size

Source: World Population Prospects 2024, United Nations; PwC analysis
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Weekly hours worked and average monthly earnings peak between ages 35 and 54
declining thereafter

Fig. 8: Average weekly hours worked per capita, hours, 2023
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Fig. 9: Average monthly earnings per capita, $ thousands, 2023
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Source: ILOSTAT; PwC analysis

The rising proportion of older cohorts in the What is the relationship between aging
workforce affects labor intensity and and productivity?

productivity

The impact of aging on productivity has been
extensively debated in academic circles, with
differing perspectives on its overall economic

The ageing population, characterized by an
increasing proportion of older cohorts, has
profound implications for labor intensity and

productivity, which are critical drivers of economic [pleatibne

growth. As the workforce shifts towards older age Acemoglu and Restrepo? argue that aging can be
groups, significant structural changes in labor associated with higher productivity, particularly
dynamics can be expected, with potential due to its potential to drive the automation of
consequences for overall economic performance. production processes. As the workforce ages,

the pressure to maintain or increase output in the
face of a shrinking labor pool accelerates the
adoption of technological solutions, which can
offset the effects of a reduced labor force.

Fig. 8 illustrates labor intensity across age groups,
represented by the average weekly hours worked. The
data shows a clear upward trajectory in working
hours for individuals between the ages 15 and 35.

From 35 to 54, weekly hours stabilize, but a Maestas et al.# provide evidence of a significant
noticeable decline begins as workers approach negative impact of aging on economic growth.
their mid-50s, with consistently fewer hours than their Their findings suggest that while automation may
younger counterparts. help mitigate labor shortages, it is unlikely to fully

compensate for the broader economic

Simultaneously, productivity, as measured by the .
y: P y Y slowdown caused by a smaller, less dynamic

average monthly salary (Fig. 9), follows a broadly

similar pattern, with a marked increase in earnings B ES:

between the ages of 24 and 54. However, beyond Overall, one may argue that the effects of aging
the age of 54, average monthly salaries per capita population on economic growth are contingent
experience a notable decline, as work hours taper off on factors such as technological readiness and
and experience levels are often offset by reduced sectoral composition.

physical capacity or a shift towards less demanding

roles.

(3) Acemoglu, D. and Restrepo, P. (2017), “Robots and Jobs: Evidence from US Labor Markets”, National Bureau for Economic Research
(4) Maestas, N. et al. (2023), “The Effect of Population Aging on Economic Growth, the Labor Force and Productivity”, American Economic Journal
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2.2. Balancing budgets under fiscal
pressure

cThis dynamic threatens fiscal sustainability and
demands urgent policy interventions to mitigate its
impact.

The fiscal consequences of aging are driven by
structural demographic shifts that amplify spending
on age-related programs. Older populations require
higher levels of public support, from pensions that
sustain retirees through increasingly long retirement
periods to healthcare systems than manage chronic
conditions and end-of-life care. In addition, long-
term care services — both institutional and informal —
are becoming an increasingly critical component of
government budgets as life expectancy rises. These
expenditures grow steadily as aging accelerates,
consuming larger shares of GDP and crowding out
other areas of public investment.

At the same time, population aging reduces the
number of economically active individuals who
contribute to government revenues through payroll
taxes, income taxes, and consumption taxes. As
fertility rates remain below replacement levels and life
expectancy increases, fewer workers are available
to support growing numbers of retirees. This
shrinking tax base exacerbates fiscal imbalances
and limits governments’ ability to fund age-related
programs without increasing borrowing or raising
taxes — both of which carry significant economic risks.

The interaction between rising expenditures and
declining revenues creates a widening fiscal gap
that places governments under immense pressure to
adapt. Without reforms, budget deficits will expand,
driving up national debt levels and reducing fiscal
flexibility for future generations. These dynamics also
raise concerns about intergenerational equity, as
younger cohorts may face higher tax burdens or
reduced benefits to sustain aging populations.

The aging population is poised to significantly reshape
public finances across advanced economies, with
pension systems being particularly susceptible to
these demographic shifts. As the proportion of
individuals aged 65 and older rises in relation to the
working-age population, governments are confronted
with mounting fiscal pressures to maintain
sustainable pension schemes.

As aging accelerates, pension expenditures
are expected to increase across the four
countries

In this subsection, the conceptual framework for
understanding how population aging impacts public
finances is based on three key channels:

Rising pension costs
The growing number and strains public retirement
system of retirees increases pension liabilities

Healthcare spending growth
Older populations demand more frequent and
costly medical care, driving up healthcare budgets

Shrinking tax base
Declining working-age populations may reduce
overall government revenue

This evolution poses immediate challenges and
long-term implications for economic stability and
social welfare.

The share of population aged over 65 is expected to
experience the most substantial increase across the
United States, Spain, the United Kingdom, and Italy.

* In absolute terms, projections indicate a dramatic
47% increase in the US population aged 65 and
older.

+ Spain anticipates an even more pronounced rise
of 63.7%.

* The United Kingdom and Italy are also not
exempt, with expected increases of 41% and
32.6%, respectively.

Such significant demographic shift requires urgent
attention, as they directly affect the funding and
sustainability of pension programs.
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The aging population across developed economies is
driving significantincreases in public pension
spending, placing substantial pressure on national
budgets. Projections from the OECD highlight how
four major economies—the United States, Spain, the
United Kingdom, and Italy—uwill see their pension
expenditures rise sharply by 2050, accounting for
an aggregate increase of $225.3 billion.

* The United States’ pension spending is projected
to rise by over $177.5 billion by 2050 —a 0.9 p.p.
increase in the share of GDP. This increase is
primarily driven by escalating Social Security costs
as the large Baby Boomer generation retires,
coupled with longer life expectancies.

* Spain’s pension expenditures are forecasted to
grow by $8.3 billion by 2050. Although this
increase appears modest, it masks deeper
vulnerabilities. Spain currently allocates over
12% of GDP to pensions, a figure which is
already high relative to other developed nations.

* The United Kingdom’s pension spending is
expected to increase by 0.9 p.p. of GDP by mid-
century — which translates to $25.5 billion. While
gradual increases in the state pension age are
anticipated to help mitigate some of the pressures,

they are unlikely to fully offset the growing
imbalance between the shrinking workforce and
the increasing number of retirees.

Italy has one of the oldest populations in Europe
and one of the highest pension expenditure
baselines. As a result, it faces particularly acute
challenges. Pension spending is expected to
increase by $14 billion as a share of GDP by
2050, adding to an already substantial 15% of
GDP currently allocated to pensions.

Public expenditure on pensions as a share of GDP is expected to increase by nearly 1

percentage point by 2050 across all four countries

Fig. 10: Annual public expenditure on pensions, share of GDP
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Note: scale varies across countries; aggregate estimations based on 2020 GDP levels

Source: Pensions at Glance 2023, OECD; PwC Analysis
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Aging will exert a growing pressure for a
shrinking tax base

Furthermore, the decline in working-age populations
carries significant implications for support ratios,
which represent the number of working-age
individuals available to support each dependent
person, particularly those aged 65 and over. This
metric is essential for assessing fiscal sustainability,
as it reflects the growing financial burden on
workers to fund pensions and age-related
services. For instance, a higher support ratio
indicates a favorable balance — more workers
contributing to pension systems relative to retirees
drawing benefits. Conversely, a declining support
ratio signals that fewer workers are available to
support an increasing number of dependents,
thereby tightening the strain on public finances.

By 2023, support ratios had significantly
decreased in all four countries. In Spain and Italy,
where population aging is more pronounced, there are
now just over three working-age individuals for
each person aged 65 or older, a sharp decline from
ratios exceeding eight in the mid-20th century. In the
United Kingdom, the support ratio stands at 3.3,
impacted by decades of below-replacement fertility
rates and improvements in life expectancy.

Meanwhile, the United States has seen its support
ratio plummet from 8.1 in 1950 to just 3.7 in 2023.

Future projections indicate that this trend will
continue across all four nations, further straining
public finances.

« The United States is projected to see its support
ratio drop below 2.5 by the end of the century.

* In Spain and Italy, the situation is particularly
critical, with the support ratio expected to drop
below 1.5 by 2050, underscoring severe
demographic challenges.

* The United Kingdom, aided somewhat by
migration, is still projected to have a support ratio
under 2 by the century’s close.

Support ratios have declined significantly in recent decades, and by 2100, fewer than two
individuals will be available to support each senior

Fig. 11: Support ratio, number of people 15-64 years old for each person 65 years or older, 1950-2100
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Healthcare and long-term care expenditures
will increase significantly

Population aging is fundamentally reshaping
healthcare systems across the United States, Spain,
the United Kingdom, and Italy, leading to significant
increases in public healthcare expenditures. A
crucial aspect of this transformation is the growing
senior population, particularly individuals in the
oldest cohorts (i.e. 65-69, 70-74, 75-79, and those
over 85).

As the proportion of elderly individuals continues to
grow, the demand for age-related and medical
services and long-term care is expanding rapidly.
This demographic shift is both a matter of increased
demand and more complex healthcare needs, such
as chronic disease management, specialized
treatments and long-term care facilities. Consequently,
healthcare costs are projected to rise substantially
by 2050.

According to OECD data, public healthcare
spending as a share of GDP is expected to increase
substantially by 2050 in all four countries,
translating into an aggregate increase of over $720
billion.

In the United States, public healthcare spending
will rise by 2.6 percentage points, resulting in an
additional $573.4 billion in public annual health
expenditure.

Meanwhile, Spain and Italy are projected to
increase their public healthcare expenditure by
over $18 billion, leading to respective increases
of 1.3 and 0.9 percentage points in their shares
of GDP.

The United Kingdom will see the steepestrisein
public healthcare costs, with an increase of 3.5
percentage points of its GDP — equating to more
than $111.2 billion.

Healthcare expenditures as a share of GDP are projected to rise by 2.6 percentage points
in the United States, 1.3 in Spain, 3.5 in the United Kingdom, and 0.9 in Italy

Fig. 12: Annual public expenditure on health, share of GDP, 2025-2050
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Note: US projections consist of outlays for Medicare, Medicaid,
Children’s Health Insurance Program, and premium tax credits
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Note: UK projections focus on public health spending, which
makes up around four-fifths of total health spending in the country
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Note: Italy projections consider only the public spending on
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Note: scales vary across countries; aggregate estimations based on 2023 GDP levels; 2025 data is used as the base to avoid distortions on

expenditure due to COVID-19 effects

Source: Congressional Budget Office (US); AIREF (Spain); Office for Budget Responsibility (UK); EU Ageing report (Italy); PwC Analysis

22



Shaping the future: socioeconomic challenges and opportunities in aging societies

Tax revenue will be affected by mixed effects
in an aging economy

The fiscal implications of an aging population extend
well beyond the direct costs of healthcare and
pensions, creating a more profound and systemic
challenge for public finances. As the proportion of
elderly individuals grows relative to the working-age
population, the tax revenue base contracts
significantly, exacerbating fiscal pressures. This
demographic shift results in a reduction in the per
capita tax contributions, as older cohorts
contribute less to taxes compared to the younger
working-age population. The gap between public
revenue and spending on age-related expenditures
is widening, creating a structural fiscal imbalance that
will be difficult to address through conventional fiscal
policy.

A key driver of this shift is the generally lower income
levels among older individuals. Retirees, who primarily
rely on pension income, typically earn less than their
working-age counterparts (Fig. 9). Pension income
is often taxed at lower effective rates than labor
income, which can lead to a reduction in overall
contributions to both personal income taxes and
social security systems. For example, in OECD
countries, retirees generally face lower tax rates
due to a combination of reduced earnings and
favorable tax treatment of pension income®. This
structural difference in taxation further compromises
the government’s tax base and exacerbates fiscal
pressures.

Older population generally...

..have lower income levels...

...spend less on goods subject to
VAT...

..leading to an overall reduction in
tax contribution

Source: OECD; Banco de Espafia; PwC analysis

In addition to income-related tax revenue reductions,
consumption patterns also evolve with age. Older
individuals tend to reduce their spending on goods
and services that are subject to Value Added Tax
(VAT) or sales taxes, such as durable goods and
discretionary services. This shift in consumption
behavior can result in a reduction in indirect tax
revenues, which are critical for financing public
services.

Net fiscal contribution starts off negative at birth, peaks between ages 40 and 50, and
then declines, becoming increasingly negative in older cohorts.

Fig. 13: Net fiscal contribution in the United Kingdom by age group, £ thousands, 2028-2029
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Note: The net fiscal contribution represented by the diamond shape is defined as the difference between tax revenue and public spending
Source: Fiscal risks and sustainability (September 2024),0ffice for Budget Responsibility; PwC Analysis

(5) Crowe, D. et al. (2022), “Population ageing and government revenue: Expected trends and policy considerations to boost revenue”, OECD
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In the United Kingdom, the Office for Budget
Responsibility provides detailed projections on net
fiscal contributions by age group (Fig. 13). The
data reveals a clear trend: a representative individual's
net fiscal contribution is negative at birth,
becomes positive around age 23, peaks in the mid-
40s, and turns negative again around age 70,
increasing progressively thereafter. By age 80, the
representative individual ceases to contribute
positively to the fiscal system overall.

This trajectory is indicative of the growing fiscal strain
that aging populations will place on public finances, as
the proportion of individuals contributing
positively to the fiscal system shrinks, while the
proportion of those receiving age-related benefits
increases.

2.3. Growth at risk: the economic cost of
aging population

As the share of working-age population decreases, the
demographic shift directly impacts GDP per capita
growth by shrinking the labor supply and altering
workforce composition. To estimate the economic
cost of aging, we adopt a rigorous, yet straightforward
approach grounded in academic literature, particularly
the framework described by Maestas et al.b.

GDP per capitais driven by three key factors: the
size of the working-age population relative to the
total population (an approximation of the extensive
margin), productivity (GDP per hour worked), and
labor intensity (hours worked per individual).
However, consistent with findings in the literature, it
can be assumed that labor intensity remains constant
over time, as its contribution to GDP growth is
generally negligible in the context of aging
populations®. This allows us to focus on the two most
significant drivers: changes in the working-age
population and productivity.

The first channel analyzed is the extensive margin —
approximated as the decline in the proportion of
individuals in working age as a result of aging. As
fertility rates remain below replacement levels and life
expectancy continues to rise, labor supply contracts
and reduces aggregate economic output, making it
one of the most direct ways aging impacts GDP per
capita growth.

The second channel is labor productivity, which we
approximate through wages®. The literature suggests
that productivity is closely linked to workforce
composition, as wages reflect both individual
productivity and broader labor market dynamics.

Aging populations tend to experience shifts in
workforce compaosition as prime-aged workers, who
typically earn higher wages (see Fig. 9), exit the labor
force and are replaced by younger cohorts with lower
average earnings. By applying current wage structures
by age group to future population projections, we
estimate how changes in the workforce
compaosition, given the current wage structures, will
affect productivity.

GDP estimation approach

Shift in population structure

v v v

Labor
intensity

GDP per capita

Source: PwC analysis

This approach allows us to capture the impact of
aging on GDP per capita growth through two critical
dimensions: a reduction in the share of individuals
in working age and shifts in workforce productivity
driven by demographic change. By holding labor
intensity constant, our analysis isolates these effects
and provides an understanding of how aging
populations could reshape economic growth
trajectories.

In the following pages, the main findings are
presented for each country — the United States, Spain,
the United Kingdom, and Italy — based on the
described methodology. These results provide an
estimation of how demographic aging could
influence GDP per capita growth over time.
However, acknowledging that economic growth can be
influenced by multiple other factors, our results must
be interpreted in ceteris paribus terms, which means
that all the remaining factors are maintained as
constant.

(6) Maestas, N. et al. (2023), “The Effect of Population Aging on Economic Growth, the Labor Force and Productivity”, American Economic Journal
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United States: a threat already visible in
half the country

The aging population in the United States is set to
exert a significant influence on the labor force,
which in turn will adversely affect GDP per capita
growth. Estimates suggest that this impact could
reduce annual GDP per capita growth by
approximately 0.23%. Consequently, by 2050, the
GDP per capita is projected to diminish by a
noteworthy 6.1%, compared to the levels observed
in 2023.

Despite the decline through the labor force channel,
the United States benefits from a relatively balanced
demographic profile that partially offsets the
pressures imposed by a declining share of working-
age population through productivity gains driven
by wage dynamics. However, as projections are
extended towards the year 2100, it becomes
apparent that these productivity gains may no
longer be sufficient to counteract the
demographic shifts. In the latter half of the
century, the aging population could lead to a net
decline of -0.01% in annual GDP per capita
growth between 2050 and 2100, which is
equivalent to a potential decline of $162.3 billion

in GDP.

The US is projected to face an annual
growth rate of -0.23% by 2050 due to a
shrinking labor force, and a net negative
impact of -$162.3 billion through 2100
Fig. 14: GDP per capita impact by channel, annual
growth rate (%), 2023-2100
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Source: World Population Prospects 2024, United Nations;
ILOSTAT; PwC analysis

Although overall aging population impact vanishes
at the national level, analyzing state-by-state
impacts reveals a stark reality: by 2050, half of the
country — 26 states — are expected to experience
fully negative effects on GDP per capita growth.

By 2050, 26 states in the US are projected to experience net negative growth in GDP

per capita as a result of aging populations

Fig. 15: Total GDP per capita impact by state, annual growth rate (%), 2020-2050

Note: States marked in grey are expected to experience a negative GDP impact due to a declining labor force; however, demographic shifts in

productivity help mitigate the overall effect

Source: University of Virginia, Weldon Cooper Center for Public Service; Bureau of Economic Analysis; ILOSTAT; PwC Analysis
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The economic consequences of population aging
on Spain’s GDP per capita are becoming
increasingly pronounced, driven by both a
shrinking labor force and declining productivity
— two factors that present clear and growing
challenges for sustainable economic growth. As the
demographic composition shifts toward an older
population, the working-age population shrinks,
placing considerable strain on Spain's economic
potential and long-term competitiveness.

In the short to medium term, the impact on
economic growth is expected to be particularly
severe, with estimates indicating a significant
annual decline of approximately 1.86% in GDP
per capita. This trajectory suggests that by 2050,
Spain’s GDP could contract by an accumulated
39.7%. In 2023 levels, this equates to a potential
loss of roughly $637.9 billion in total GDP,
illustrating the tangible economic challenges
imposed by the demographic shift.

Looking beyond 2050, aging populations will
continue to weigh heavily on Spanish economic
growth, albeit at a more moderate pace. Between
2050 and 2100, estimates suggest an annual

reduction of 0.67% in GDP per capita — translating

into an additional potential reduction of $277.3
billion.

A shrinking labor force and productivity

are projected to result in an annual
growth rate of -1.86%, leading to a
cumulative reduction of 39.7% by 2050

Fig. 16: GDP impact by channel, YoY change (%),
2023-2100
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Source: World Population Prospects 2024, United Nations;
ILOSTAT; PwC analysis

In Spain, addressing aging demographics presents an opportunity equivalent to ~$915
billion in GDP. By 2050, a projected loss of $637.9 billion could occur, with a further
potential decline of $277.3 billion by the end of the century

Fig. 17: GDP impact due to aging population, accumulated variation, 2023-2100

2023

2100

Note: Aggregate magnitudes are equivalences of the estimated growth rates for GDP per capita based on 2023 GDP levels
Source: World Population Prospects 2024, United Nations; ILOSTAT; PwC analysis
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United Kingdom: economic downturn by
mid-century

Population aging in the United Kingdom presents a
clear and direct challenge to GDP per capita
growth, primarily through a reduction in the
potential labor force. Estimates indicate a yearly
decrease of approximately -0.18% until 2050 due
to this demographic shift.

The UK's relatively balanced population
structure helps mitigate these effects, at least in
the short term. The productivity channel is expected
to provide a positive impact by 2050, helping to
cushion the economic challenges posed by
demographic shifts. It is still remarkable to note that
potential economic growth would be 0.18%
higher in the absence of changes to the labor
force, underscoring the significant implications of
an aging population on the UK’s economy.

Despite current short-term mitigation, the dynamics
of productivity are expected to shift significantly
in the latter half of the century. From around 2046
onward, both the labor force and productivity
channels are projected to turn negative, intensifying
the downward pressure on economic growth.

From 2050 to 2100, forecasts indicate that GDP per
capita could decline by an average of -0.37%
annually, driven by continued demographic shifts
and changes in population structure.

The UK is projected to experience a net
negative impact on economic growth
equivalent to -$571.9 billion by 2100

Fig. 18: Accumulated GDP impact due to aging
population, total variation, 2023-2100

-$571.9 Bn

2023 2100

Note: Accumulated magnitudes are equivalences of the estimated
growth rates for GDP per capita based on 2023 GDP levels
Source: World Population Prospects 2024, United Nations;
ILOSTAT; PwC analysis

This steady contraction could result in an
accumulated decrease of —16.8% by 2100, which,
when compared to 2023 levels, equates to an
aggregate potential loss of - $571.9 billion.

The UK is projected to face a net negative impact on GDP per capita growth starting in
2046, with an accumulated reduction of -16.8% by the century's end

Fig. 19: GDP per capita impact by channel, YoY change (%), 2023-2100

Productivity [l Labor force
0.60 -

0.30 1

0.00 ~

-0.30 A

-0.60 A

-0.90 -

» 2100

2024 < » 2050 <

Source: World Population Prospects 2024, United Nations; ILOSTAT; PwC analysis
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Italy: the pattern of Southern European
countries

Italy is grappling with the far-reaching economic
consequences of its rapidly aging population, which
is poised to reshape the country's economic
landscape over the coming decades. This
demographic shift is expected to lead to a
significant decline in the working-age
population, alongside a reduction in productivity
levels driven by adverse wage dynamics and an
evolving labor market.

The most pronounced economic effects will
manifest in the short to medium term, with
estimates indicating a substantial decline in
economic growth from 2023 to 2050. Specifically,
GDP per capita is expected to decrease by -
1.85% annually, driven by demographic changes
alone. This downturn is primarily attributed to two
key factors: a reduction in the working-age
population and lower productivity growth. The
productivity channel alone is expected to account
for a-1.12% reduction in GDP growth, while the
shrinking labor force is anticipated to contribute
an additional -0.73% decrease. As a result, Italy’s
GDP could shrink by a cumulative total of -39.6%
by 2050, equating to a potential aggregate loss of
- $918.7 billion based on 2023 levels.

From 2050 to 2100, the aging population will
continue to exert downward pressure on
economic performance, contributing an additional

Estimates indicate an annual growth
rate of -1.85% until 2050 due to a
declining labor force and productivity

Fig. 20: GDP per capita impact by channel,
annual growth rate (%), 2023-2100
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Source: World Population Prospects 2024, United Nations;
ILOSTAT; PwC analysis

reduction of 34.9%. During this period, the share of
the working-age population will reach its minimum,
meaning that productivity-related factors will be
the main driver of economic contraction, with
changes in productivity translating into an
additional decrease of - $489.6 billion by 2100.

Addressing aging demographics presents an opportunity equivalent to ~$1,400 billion
in Italy. By 2050, a projected loss of $918.7 billion could occur, with a further potential
decline of $489.6 billion by the end of the century

Fig. 21: GDP impact due to aging population, accumulated variation, 2023-2100
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Note: Accumulated magnitudes are equivalences of the estimated growth rates for GDP per capita based on 2023 GDP levels
Source: World Population Prospects 2024, United Nations; ILOSTAT; PwC analysis
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At a glance

Section 3. Redefining societal balance

* Aging is not just economic - it’s social. It transforms how people live, interact, and form families.
More elderly people are aging alone, challenging traditional models of care

* As aresult of evolving family dynamics, the share of individuals aged 65 and over living alone
has increased substantially. They account for over 40% of those living alone in the United States,
44% in Spain, 50% in the UK and 47% in Italy

* Loneliness places a heavy burden on formal long-term care systems and elevates the risk of
social isolation. As more individuals live alone, the reliance on informal care, such as family support,
diminishes, leading to a heightened demand for formal care services. Furthermore, the risk of social
isolation increases, which may contribute to premature death among affected individuals

* Increasing life expectancy, along with prevailing socio-economic conditions, may influence the
plans of younger generations. In the four countries studied, the age of first marriage has risen by 2 to
5 years between 2005 and 2021

+ As the population ages, social priorities could change, and intergenerational balance could be
affected. It is essential to realign priorities to address the needs of all individuals while promoting the
full use of the talents and skills inherent in each age group

Demographic shift

Intergenerational

Loneliness and care -
imbalance

Changes in life
milestones
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Redefining societal balance

3.1. Aging alone: the rise of long-term
care and social exclusion

Across all four countries analyzed in this report, the
share of people aged 65 and older has hit record
levels. By 2050, nearly one third of the population in
Spain and ltaly will be over 65 years, and in the
United States and the United Kingdom, older adults
will still account for over 25% of the population” .
This demographic shift is accompanied by longer life
expectancies: as of 2023, the average life expectancy
at birth stands at 80 years in all four countries. It is
expected to increase by approximately 5 years by
2050, reaching 85 years (see Fig. 2). While this
reflects remarkable progress in healthcare and living
standards — an individual aged 65 today is healthier
than one from a decade ago — it also means that more
people will live into advanced old age, a period often
marked by declining health and increased
dependency.

Aging populations are more likely to experience
chronic illnesses such as diabetes, cardiovascular
disease, and dementia8. Despite significant medical
advances, this remains a major challenge for societies.

The prevalence of chronic illnesses among the elderly
amplifies the challenges of aging, affecting the
individuals diagnosed and their families and social
networks. Chronic diseases introduce complexities
that disrupt daily routines and diminish both
independence and quality of life. The reality of
managing these ilinesses often translates into
increased physical, emotional, and financial
burdens on both the elderly and their caregivers.

With the onset of chronic illnesses, many older adults
find themselves facing limitations in their mobility,
cognitive function, and overall well-being. Simple
tasks that once required little thought — such as
dressing, bathing, and cooking — can become
significantly more difficult. As these limitations
accumulate, the need for assistance grows. This can
manifest as informal caregiving from family members,
who may step in to provide support, or necessitate
professional caregiving services, which can strain
already limited resources.

Adults over 50 worried about their care

4 1 in4adu|ts aged

+50 express concerns
about who will care for
them as they age

Source: “The Experiences of U.S Adutls who don’t have
children” Pew Research Center; PwC analysis

Loneliness and the growth of single-person
households represent a significant shift in family
dynamics

One critical trend reshaping family dynamics is the rise
in single-person households among older adults.
Over recent decades, there has been a noticeable
decline in average household sizes, driven by lower
fertility rates, rising divorce rates, and the
diminishing prevalence of extended families living
together. According to the United Nations (Fig. 22),
the proportion of single-person households
worldwide increased from 23% in 1985 to 28% in
2018, with projections suggesting that this figure could
reach 35 percent by 2050. This increase is particularly
pronounced among older individuals® — especially
women — who are more likely to live alone as they
age.

As the number of older adults living alone
continues to rise, the potential for increased
dependency grows alongside it. In the four countries
studied, a substantial portion of individuals living
alone are those aged 65 and older.

In fact, they account for:
«  40% of those living alone in the United States1®
*  44% of one-person households in Spain!

»  50% of one-person households in the United*?
Kingdom

«  47% of those living alone in Italy?®3

(7) World Population prospects 2024, United Nations

(8) Sun X and Li X (2023) “Editorial: Aging and chronic disease: public health challenge and education reform”, Front. Public Health
(9) Eurostat (2020),”Ageing Europe — looking at the lives of older people in the EU”, Statistics on housing and living conditions

(10) US Census Bureau (2020)
(11) Encuesta continua de hogares INE (2020)
(12) Families and households in the UK ONS (2023)

(13) Previsioni della popolazione residente e delle famiglie (Base 1/1/2023)
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Individuals without close family ties often lack the
support systems needed to navigate daily
challenges, particularly in times of health crises or
emergencies. The absence of nearby family
members or friends can exacerbate feelings of
loneliness, leading to both physical and mental
health decline.

While some individuals choose to live alone to
embrace independence or personal freedom, living
solo can involve certain risks and often depends on
broader social and community support systems. These
risks may include limited access to informal
caregiving, increased social isolation, and
challenges in accessing healthcare services. Each
of these challenges can contribute to a cycle of
vulnerability, amplifying the health and
socioeconomic issues already faced by many in this
demographic.

Long-term care needs

As the aging population grows, especially among
those living alone, the demand for long-term care is
set to increase substantially. One significant
concern is the aforementioned potential reduction in
informal caregiving, which is typically provided by
family members or friends.

With more older adults living independently and the
traditional family structures becoming less common,
many may find themselves without the informal
support networks they once relied upon.

This shift limits access to immediate care and raises
guestions about the adequacy of professional
caregiving services available to meet emerging
needs.

The increasing reliance on formal caregiving services
could overwhelm existing healthcare systems,
which may not be adequately prepared for the surge in
demand. If professional services are unable to keep
pace with demand, many older individuals may
experience unaddressed health conditions,
deterioration in their quality of life, and delayed
access to essential healthcare. This situation can be
particularly dire for those living alone; without regular
contact with family members, health issues may go
unnoticed until they reach a crisis point.

The growing number of elderly individuals living
solo compounds vulnerabilities, making it crucial for
policymakers and communities to proactively
address these anticipated long-term care needs.
Enhancing the availability and accessibility of
professional caregiving services will be vital, ensuring
that our aging population receives the support they
require to maintain their health and autonomy.

v 381 M individuals in

‘:/ need of long-term care by 2050
in the European Union
Source: Publications Office of the Europena Union (2023),

«Demographic microsimulation of long-term care needs in the
European Union; PwWC analysis

In 2018, the proportion of individuals living alone reached 28% of total households and is

projected to rise to 35% by 2050

Fig. 22: Proportion of single-person households worldwide, share of total households, 2023-2050

35%

1985

Source: United Nations; PwC analysis

2050
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The social implications of dependency associated with older age

Chronic
conditions

Evolving family
dynamics

Source: Literature review; PwC analysis

Isolation and mental health

The rise of single-person households among older
adults presents significant challenges related to
social isolation, a condition characterized by a lack
of meaningful connections. For many older
individuals, living alone can lead to feelings of
loneliness, which the World Health Organization
identifies as a significant risk factor for mental
health issues. Studies have shown that social
isolation is strongly associated with higher risks of
anxiety, depression, and dementia# 15,

These alarming statistics underscore the importance
of fostering social connections and supportive
networks in communities. Without regular interaction,
mental well-being can deteriorate, fueling a cycle of
isolation that is hard to reverse. Increased isolation
may lead to declines in cognitive abilities, making it
even harder for seniors to reach out and form new
relationships or maintain existing ones.

To address social isolation in older adults,
comprehensive strategies are needed. These should
promote community engagement, encourage social
participation, and build support systems for those
living alone. Community programs that enhance
connection can reduce loneliness-related mental
health risks and improve quality of life for aging
populations.

Social isolation can
increase the risk for
premature death as much

as smoking up to
cigarettes a day 15

M

Source: Holt-Lunstad J., Robles T.F., Sbarra DA. (2017); PwC
analysis

Social implications
for older people

Long-term care needs

->e Isolation and mental health

ability and social
exclusion

*e Vulner
Vulnerability and social exclusion

The intersection of isolation and economic
vulnerability further complicates the challenges faced
by older adults. Many seniors living alone are
especially vulnerable to poverty, particularly due to
limited pension income and savings. Recent data
shows that over 10% of adults aged 65 and older in
the United States live below the poverty line —a
figure even higher among those aged 80 and older —
with one in three facing economic insecurity!®. This
economic vulnerability can significantly exacerbate
the challenges associated with aging, especially for
those who require additional care and support.

As family structures evolve and traditional support
systems diminish, more older adults may find
themselves isolated and lacking both social and
economic stability.

The need for formal caregiving services will likely
increase, but access to these services can be
impeded by financial constraints, creating a cycle of
social exclusion. This reality heightens economic
inequalities while also leading to disparities in
access to healthcare services, further entrenching
the vulnerabilities faced by older individuals.

To address these issues, it is essential for
governments and communities to develop inclusive
policies that aim to reduce economic disparities,
enhance access to services, and support the well-
being of older adults. By prioritizing economic
security for seniors and fostering social
connections, societies can create a more equitable
environment that helps mitigate the impacts of both
social exclusion and economic vulnerability among
their aging populations

(14) Mann F, Wang J, Pearce E, et al. (2022), “Loneliness and the onset of new mental health problems in the general population”, Soc Psychiatry

Epidemiol

(15) Penninkilampi R. et al. (2018) “The Association between Social Engagement, Loneliness, and Risk of Dementia: A Systematic Review and

Meta-Analysis”, J Alzheimers Dis.

(16) National Council on Aging (2024), “Get the Facts on Economic Security for Seniors”, Aging in America
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3.2. Redefining youth milestones in an
aging society

Each stage of life has been stretched out as
life expectancy today is longer

Younger generations are increasingly impacted by the
phenomenon of aging. Higher life expectancy and
the observed quality of life of older relatives may
contribute to the delay of personal milestones such
as marriage, homeownership, or parenthood.

Boding et al. (2021)%7 studied biosocial aspects of
reproductive decision-making over time and
generations through focus groups and interviews.
Respondents highlighted the increase in life
expectancy as a factor contributing to the elongation
of every stage of life. Among other impressions, the
increase in lifespan has contributed to the perception
that reproductive years have been extended.

Additionally, financial security, living costs, labor
market conditions, and the policy environment

significantly impact the life milestones and decisions of

younger generations?8,

The postponement of key milestones in
adulthood contributes to widening the fertility

gap

Delaying the first childbirth to a later stage in life
inherently reduces the available timeframe for
having additional children in the future and the
probability of natural pregnancy, thereby creating
challenges for fertility and affecting household
expectations.

Deviating from one’s ideal family may decrease
happiness levels, particularly when fertility issues are
the cause. In this context, women are a demographic
group that warrants special attention.

The age at first marriage has risen by 2to 5 years across the countries analyzed in the

past two decades

Fig. 23: Age at first marriage, average, 2005 - 2021 (or latest data available)

United States 2005 HH 2021
| | 30
29
25 27
Women Men
United Kingdom 2005 [ 2017
| 34
30 32 32
Women Men

Source: Family and Fertility data, UNECE; PwC analysis

Spa| n 2005 2021
| | 36
34
29 32
Women Men
Italy 2005 [ 2021
| 34
32
29 32
Women Men

(17) Bodin, M. et al. (2021), “Preconditions to parenthood: changes over time and generations”, Reproductive Biomedicine and Society
(18) OECD (2024), “Society at a Glance 2024: OECD Social Indicators”, OECD Publishing
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In that sense, Beaujouan and Berghammer (2019)*°
calculated the "fertility gap" across various countries,
as shown in Fig. 24. This gap highlights the disparity
between the number of children individuals
originally planned to have at 20-24 years old and
the actual number of children they have by the age
of 40.

Among the countries studied Spain is the one with
the greater fertility gap, followed by lItaly. In these
countries, many people initially plan to have two to
three children but often end up having only one or two.
While the gap is somewhat smaller in the United
Kingdom and the United States, it remains significant
and noteworthy.

Bagade et al. (2022)% indicates that half of the
women experiencing either primary infertility

- inability to conceive - or secondary infertility

- difficulties in conceiving after having previously given
birth - report psychological distress. This mental
health impact is significant, even after infertility issues
are resolved. Additionally, it can also strain marital
relationships?®.

In conclusion, delays in key life milestones,
particularly influenced by increased life expectancy,
poses several societal challenges. These include a
delay in the age at which individuals marry and
become parents, enlarging the fertility gap.

Such shifts go beyond being merely demographic in
nature; they can also have significant repercussions on
mental health. This underscores the need for
comprehensive policies and robust support systems to
address these challenges and foster well-being in a
rapidly changing societal landscape.

The deviation from one’s ideal family size may
reduce happiness levels

A gap between intended family size at age 24 and actual fertility at age 40 exists across

all four countries, peaking in Italy and Spain

Fig. 24: Intended family size at age 20-24, completed fertility rate at age 40, and fertility gap, mean for cohorts

born in 1970s

- Actual total fertility; age 40 |:| Mean intended family size; age 20-24 O

-08 -06 -04 -02 00 02 04 06 08 10 12 14 16 18 20 22 24 26

Fertility gap between actual and
intended fertility

United States O

United Kingdom O

Italy O

Spain

- jgu
-] O
] O

Source: Beaujouan and Berghammer (2019) “The Gap Between Lifetime Fertility Intentions and Completed Fertility in Europe and the United

States: A Cohort Approach”; PwC Analysis

(19) Beaujouan and Berghammer (2019), “The Gap Between Lifetime Fertility Intentions and Completed Fertility in Europe and the United States:

A Cohort Approach”, Population Research and Policy Review

(20) Bagade, T. et al. (2022), “Investigating the association between infertility and psychological distress using Australian Longitudinal Study on

Women's Health (ALSWH)”, Scientific reports

(21) Tao P. (2012), “Investigating Marital Relationship in Infertility: A Systematic Review of Quantitative Studies”, Journal of Reproduction and

Infertility
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3.3. Exploring the social implications of
demographic imbalance

Intergenerational equity might be affected as
older generations comprise a larger share of
society

The concept of intergenerational equity refers to the
fair distribution of resources, opportunities, and
responsibilities across different generations within
a society.

An aging population implies a growing proportion of
individuals in certain age groups. As observed in Fig.
25, the number of seniors per each young individual
will double in the four countries studied. This shift will
be already visible in Spain and Italy by 2050, whereas
in the United States and in the United Kingdom, will
happen in 2100.

This imbalance can significantly influence social
priorities and affect the allocation of public
resources and opportunities. Particularly, considering
that, as observed in Fig. 26, priorities change with age.

It is noteworthy that, on average, a larger proportion
of young people express concerns compared to
their older counterparts (Fig. 26). Furthermore, young
people are more worried than old adults about
their financial stability i.e. not being able to pay all
expenses and make ends meet. For instance, in the
United States, 72% of younger adults express concern
over this risk, while only 51% of the older cohort share
this worry.

Similarly, accessing affordable housing is a big
concern for young people, while older cohorts
seem not to perceive it as a major risk. In fact, in
Spain, 86% of the young population are afraid of not
getting an affordable house — either in the rental or
purchase market — but only 61% of old adults share
this concern.

In contrast, accessing good quality healthcare is
the major concern for older adults aged 50-64. For
instance, in Italy, 76% of the older population is
worried about health, whereas only 69% of the young
adults share this concern.

The senior-to-younger ratio is set to double by 2050 in Spain and Italy, and in the US and

UK by the end of the century

Fig. 25: Senior-to-younger ratio, number of individuals aged 65 years or older for every person aged 15 to 24,

2023-2100

a4 4.6

4.2
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2.7
24
2.1 2.0
T T 1

2023 2050 2100 2023 2050 2100 2023 2050 2100 2023 2050 2100

United States Spain United Kingdom Italy

Note: For statistical purposes, the United Nations defines ‘youth’ as persons aged between 15 and 24

Source: World Population Prospects 2024, United Nations; PwC analysis
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Hence, as the proportion of older population

cohorts increases, and given the differing perceived

risks across age groups, there is a potential for
imbalances in social priorities. Specifically, the
larger demographic weight of older age groups
enables their priorities to significantly shape public

policy decisions, with their concerns often perceived

as representing broader societal needs.

This demographic influence can impact how
resources are allocated, and which areas receive
more policy attention, potentially sidelining the
priorities of younger populations.

The latter could impact younger populations, as
they might receive less focus from policymakers,
leading to a feeling that their specific risks and
challenges are not prioritized as much as those of
older generations.

Hence, it is crucial to balance policy approaches
to consider the interests and contributions of all
age groups. Failure to do so could, for instance,
undermine educational opportunities for
younger individuals, or lead to inadequate
pension systems, jeopardizing older people’s
financial security and well-being.

The reshaping of the social landscape will
alter the interplay between age groups

Population aging can significantly alter the social
landscape of our societies. Historically, societies
have benefited from the interplay between
younger and older demographics, where
younger individuals have contributed
innovative ideas and adaptability, while older
generations have offered stability and a
reservoir of experience. This interaction has
served as a critical foundation for societal
advancement.

Young people tend to worry about finances and housing, whereas older people worry

about health

Fig. 26: Proportion of people concerned about each risk, by age and country, 2022
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Source: Risks that Matter Survey, OECD; PwC analysis
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37



Shaping the future: socioeconomic challenges and opportunities in aging societies

As the proportion of older residents increases and
the number of younger individuals decreases, the
established equilibrium that has traditionally
facilitated innovation and societal dynamism
may be at risk.

One of the primary consequences of this
demographic shift is the anticipated deceleration
of innovation, as younger populations have
been the key players in the development of new
technologies and socially progressive
movements. A decline in their numbers may limit
the pool of individuals participating in
groundbreaking endeavors, thus potentially
diminishing the overall drive for change.

Furthermore, a workforce that is less robust in
youth may correlate with a slowdown in
technological progression?2. Such a shift can
foster a culture that is less inclined to embrace
risk and experimentation, emphasizing gradual
improvements and efficiency rather than
transformative innovations.

Alongside these trends, younger individuals
might encounter barriers when attempting to
engage within systems that have been shaped by
older generations. They may lack a comprehensive
understanding of contemporary technological
advancements, and the urgency younger people
associate with them. This disconnection can
complicate the integration of new ideas into
established frameworks.

The demographic structure will evolve, leading to a rethinking of the population that will

affect innovation and social dynamism

Fig. 27: Total population aged 15-24 and 65+, number of individuals aged 15 to 24 and 65 years or older, 2023-

2100
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United Kingdom
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15-24 |
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Note: For statistical purposes, the United Nations defines ‘youth’ as persons aged between 15 and 24

Source: World Population Prospects 2024, United Nations; PwC analysis

(22) Wilson, J. et al. (2021), “Age differences in risk taking: now you see them, now you don’t”, Aging, Neurophysiology, and Cogrition
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At a glance

Section 4. Building resilience for the long-term

+ The dual dynamic of an extended life expectancy and declining fertility rates requires
comprehensive policies to enhance societal resilience in response to the new demographic
reality

* A New Care Economy is essential to meet the needs of the expanding elderly population and
fuel economic growth. The growing older population represents a new pool of consumers eager for
tailored goods and services, specifically related to long-term care and well-being

» Declining fertility rates demand a reevaluation of policies and the creation of new frameworks
to support families and promote higher birth rates, ensuring a sustainable economic future

* As the age of first-time parenthood increases, Assisted Reproduction becomes an increasingly
vital component of broader fertility support frameworks. It can help countries enhance long-
term resilience while upholding reproductive rights and individual choice

+ The United States, the United Kingdom, and Italy can boost birth rates by aligning their use of
Assisted Reproductive Technology with Spain’s standards. In particular, the United States, the
United Kingdom, and Italy could increase their annual births by 289k, 59k, and 24k, respectively. These
numbers could delay a negative natural change by 7 years in the United States and by 22 years in the
United Kingdom

Support extended life
expectancy

\—l—l

Resilience in an aging

Increase fertility rates

society

Developing a New Care Encouraging a sustainable
Economy fertility rate
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Building resilience for the

long-term

The aging of populations is one of the most defining
demographic shifts of the 215t century, reshaping
economies, societies, and industries across the globe.
Advances in healthcare and living standards have
extended life expectancy to unprecedented levels,
while declining fertility rates have left many nations
grappling with shrinking younger generations.
Together, these trends are creating an “aging
equation”, defined as the complex interplay between
longer life expectancy and declining birth rates, that
leads to an older population structure and
challenges traditional models of economic growth,
fiscal sustainability, and social cohesion.

Rising life expectancy over recent decades has been
fueled by significant reductions in infant mortality,
enhancements in public health infrastructure, and
breakthroughs in medical technology?3. While this
progress presents the issue of increasing elderly
dependency, it also unlocks considerable new
challenges and opportunities.

The growing older population represents a new pool
of consumers eager for tailored goods and services.

This shift necessitates the development of a robust
New Care Economy that addresses the needs of the
new demographic landscape and drives economic
growth. In doing so, societies can tackle the
challenges associated with aging while capitalizing
on the opportunities it presents.

This emerging care market must be both efficient and
accessible to adequately address the escalating
demands of the aging population, balancing formal and
informal providers. Given that many countries lack
fully developed public care systems capable of
meeting all needs, fostering private initiatives
becomes essential. Within this context, the "silver
economy" has become a pivotal concept,
encapsulating the expenditure by older adults on
services aimed at satisfying their care and well-being
requirements.

Simultaneously, fertility rates have been on along-
term decline in many developed economies,
consistently falling below the replacement threshold
of 2.1 children per woman. This trend arises from a
complex interplay of factors, including rising living
costs, delayed family formation, evolving gender
roles, and shifting attitudes toward parenthood?425,

Supporting the extended life expectancy and increasing fertility rates
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(23) Kuhn, M. et al. (2024), “Medical innovation, life expectancy, and economic growth”, WU Vienna University of Economics and Business
(24) Esping-Andersen (2007), “Family Formation and Family Dilemmas in Contemporary Europe’, Fundacién BBVA
(25) OECD (2024), “Society at a Glance 2024: OECD Social Indicators”, OECD Publishing
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Reversing this trend requires significant cultural and
social transformations, which should be supported
by policies designed to enable young people to
achieve stability, form families, and gain independence
within supporting economic and housing environments.
Such policies should address the factors
contributing to delayed family formation and
ensure that the age of having a first child does not
continue to rise. In addition, addressing infertility
challenges calls for a reevaluation of the current
fertility landscape, including the strategic use of
advanced technologies like assisted reproduction,
among other measures.

This dual dynamic — extended life expectancy and
low fertility rates — demands comprehensive public
policies and private initiatives to enhance societal
resilience in response to the new demographic
reality.

The new demographic reality calls for
developing a New Care Economy to support
the extended life expectancy

As the population ages and individuals in the oldest
cohorts increase (Fig. 28), the demand for healthcare
and long-term care services is poised for a
substantial increase.

Firstly, healthcare costs are projected to surge
dramatically as the population ages, driven by older
adults' increased reliance on medical services. In fact,
in OECD countries, healthcare expenditures per
capita for individuals over the age of 65 are three to
five times higher than those for younger age
groups?®é. Moreover, a substantial proportion of
healthcare spending is concentrated in the final years
of life. Studies indicate that expenditures in the last
three years of life can account for up to 25% of total
healthcare costs?’.

Additionally, aging populations drive a growing
demand for long-term care services, which include
nursing homes and home-based care. These trends
underscores the necessity for a robust
infrastructure capable of meeting the needs of this
expanding demographic group.

The surge in healthcare expenditures and demands
for long-term care services will pose substantial
challenges for public systems and financial
stability. Additionally, it will exert pressure on
informal care networks, that will likely be insufficient
given the evolving structure of families.

Projections anticipate a substantial increase in the oldest age cohorts, particularly in the
US and UK, which will continue to grow until 2100

Fig. 28: Senior population estimates by age group, millions, 2023-2100
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Note: scale varies across countries

Source: World Population Prospects 2024, United Nations; PwC analysis
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(26) Morgan, D. and Mueller (2023), “Understanding international measures of health spending: age-adjusting expenditure on health”, OECD
(27) Arapakis, K., et al. (2022), “How should we fund end-of-life care in the US?”, The Lancet Regional Health Americas
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Nonetheless, the expansion of older cohorts also
presents significant opportunities. A new
consumer base is set to emerge, prioritizing care
services and well-being—a remarkable prospect for
growth within the care economy.

The care economy encompasses all paid and unpaid
activities dedicated to supporting people's well-
being. It includes child and elder care, alongside both
formal and informal services. With demographic
trends indicating an increase in older cohorts,
investment in the care industry will predominantly
target elder care.

In Europe alone, individuals over the age of 85—the
fastest-growing demographic segment—are projected
to account for the largest portion of long-term care
demand by mid-century. This shift underscores the
need for strategic adaptation within the care sector?s.

Thus, the care economy faces an unprecedented
challenge: to adapt to a new reality by focusing on
the needs of older individuals, as this population
group will experience the most significant growth, while
younger generations will dwindle.

Historically, the sector has remained
underdeveloped, often hindered by poor working
conditions that have at times compromised service
quality. With the anticipated surge in demand, it is
crucial to seize its untapped potential.

As the population ages, the care sector has a unique
opportunity to address societal demands and spur
economic growth.

In addition to meeting the needs of elderly and
dependent individuals, promoting active and healthy
aging is crucial. This can be achieved by
encouraging physical activity, fostering social
connections, and facilitating community engagement.

Within this framework, the silver economy—a concept
that targets the needs of those over 50—offers
considerable potential for development. A variety of
services are set to emerge, focusing on holistic well-
being for this demographic, who will invest not only
in healthcare but also in leisure and wellness pursuits.

Infertility presence worldwide

globally affected by
infertility

ﬁ 1 in 6 people

Source: World Health Organization; PwC Analysis

What is more, extending the active role of
individuals in society is integral to this goal. In that
sense encouraging workforce participation beyond
traditional retirement age, through flexible retirement
schemes, offers a viable solution for those who wish to
continue contributing their skills and expertise. This
approach can help alleviate the economic strain on
pension systems while enhancing the mental well-
being of older adults.

Ultimately, the care sector is poised to become an
essential pillar of societal development and
economic prosperity. It can evolve into meeting the
demands of an increasingly older demographic while
significantly contributing to the broader economic
landscape. This transformation is both an economic
necessity and a chance to redefine how society
values and integrates its aging members.

Encouraging a sustainable fertility rate is
crucial for maintaining demographic
balance and ensuring sustained economic
vitality

Addressing the issue of declining fertility rates is
crucial for maintaining demographic balance and
ensuring sustained economic vitality. A sustainable
fertility rate, ideally at or near replacement level, is
essential for stabilizing population structure,
supporting workforce participation, and mitigating
the economic pressures associated with an aging
demographic. To effectively counteract these
challenges, it is necessary to create conditions that
promote family formation and facilitate child-
rearing.

The development of family-oriented policies plays a
pivotal role in providing the necessary support for
families to thrive in an aging society. Key strategies
may include the enhancement of parental leave
systems, which afford families adequate time for child-
rearing. Such measures foster healthy early
development and alleviate stress related to
balancing work and childcare responsibilities.

Additionally, the implementation of subsidized
childcare services can further reduce financial
burdens, allowing parents to fully engage in the
workforce while ensuring that their children are in safe
and nurturing environments.

However, recognizing the evolving dynamics of family
life, including increased childbearing age and rising
life expectancy, it becomes evident that relying
solely on traditional family policies may not suffice
in raising fertility rates.

(28) Belmonte, M., et al. (2023), “Demographic microsimulation of long-term care needs in the European Union”, Publications Office of the

European Union
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Women are having their first child three to four years later than in 1990, with the average

now reaching 32 in Spain and Italy

Fig. 29: Age of women at birth of the first child, average, 1990-2022
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Source: National Center for Health Statistics; Fertility indicators, OECD Family Database; Office for National Statistics; PwC Analysis

Infertility, a rising epidemic affecting millions
worldwide

Infertility is a significant issue affecting a
substantial portion of the global population.
According to the World Health Organization,
approximately 17.5% of adults, or roughly 1in 6
individuals worldwide, experience infertility at
some point in their lives. This condition impacts
personal aspirations for family formation and has
broader implications for demographic trends and
population sustainability.

As such, the integration of medical advancements,
particularly Assisted Reproductive Technologies
(ART), presents a vital opportunity to address
biological barriers and timing challenges that often
impede family planning in today’s fast-paced
environment.

The data indicates that the average age of women at
the time of their first childbirth has increased
significantly since 1990. Based on the latest figures
from 2022, the age at which women have their first
child has risen by 3 to 5 years, depending on the
country.

In Spain, the United Kingdom, and lItaly, the
average age now hovers around 30, whereas in the
United States, it is around 27 years old.

This trend is concerning, as the American Society for
Reproductive Medicine reports a significant decline
in the likelihood of natural pregnancy with age.
Starting at age 30, the probability of conceiving during
a menstrual cycle is about 20%, and it declines
considerably thereafter.

The probability of a successful natural
pregnancy declines sharply with age

Fig. 30: Probability of successful natural
pregnancy by age, average per cycle
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Source: American Society for Reproductive Medicine; PwC
Analysis
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Consequently, the increasing tendency for women
to delay motherhood is challenging fertility rates in
many countries. In fact, the empirical evidence shows
that couples end up having fewer children than
they originally intended in their youth?® and that this
is a consequence of the shift in parenthood to older
ages??, in addition to other economic, educational,
social, cultural and health factors.

Assisted Reproductive Technology: a key
lever for reproductive rights and demographic
resilience

Incorporating ART within broader fertility support
frameworks is an effective approach to bridging the
gap between desired and actual family size. This
strategic inclusion supports individual family goals
and mitigates potential long-term implications for
public finances, such as imbalanced support ratios
and the economic costs associated with an aging
population.

* Spain ranks among the world's leading countries
in the percentage of children conceived through
Assisted Reproductive Technology (ART).

In 2022, ART accounted for approximately 11%
of all births in Spain, indicating that, without
these technologies, there would have been
nearly 34,000 fewer births. This decline would
further exacerbate the challenges posed by
Spain's already low fertility rate.

* The United States and the United Kingdom
report much lower rates of ART usage, with only
3% and 2% of births, respectively, resulting from
these advanced reproductive methods.

» ltaly stands in between, with births via Assisted
Reproductive Technologies accounting for 4% of
total births.

If these countries were to achieve levels of ART
utilization comparable to Spain's, it could lead to:

* Over 289,440 additional births annually in the
United States.

» 59,154 additional births annually in the United
Kingdom.

* 24,937 additional births annually in Italy.

If ART usage in the US, the UK, and Italy matched Spain’s levels, annual births could
increase by 289,440, 59,154, and 24,937, respectively

Fig. 31: Share of Assisted Reproductive Technologies, number of born infants conceived through ART, 2022

11%
A A A
+24,397
+289,440
+59,154
2%
United States Spain United Kingdom Italy

Source: Centers for Disease Control and Prevention, Sociedad Espafiola de Fertilidad, Instituto Superiore di Sanita, Human Fertilisation &

Embrioology Authority; PwC analysis

(29) Beaujouan and Berghammer (2019), “The Gap Between Lifetime Fertility Intentions and Completed Fertility in Europe and the United States:

A Cohort Approach”, Population Research and Policy Review

(30) Slaba et al. (2024), “The fertility timing gap: the intended and real timing of childbirth”, Journal of Biosocial Science
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With increased ART births, the US and UK could postpose negative natural change by 7

years and 22 years, respectively

Fig. 32: Natural change with additional ART births, number of births minus deaths with Spain’s level of ART births
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Source: Centers for Disease Control and Prevention, Sociedad Espafiola de Fertilidad, Instituto Superiore di Sanita, Human Fertilisation &
Embrioology Authority, World Population Prospects 2024, United Nations; PwC analysis

The potential impact of increasing ART adoption is
significant; such a rise could delay the projected
natural population decline by 7 years in the United
States and by as much as 22 years in the United
Kingdom. This underscores the critical role that ART
plays in addressing fertility challenges and
supporting population growth in aging times.

Population aging is no longer a distant
challenge—it’s a pressing reality demanding
coordinated and timely action

In summary, the ongoing demographic shift toward
aging populations presents a pivotal moment that
necessitates a nuanced and proactive policy
approach. Countries such as the United States,
Spain, the United Kingdom, and Italy are facing
significant implications from increased longevity and
declining fertility rates. This challenge is not a distant
concern; itis an immediate reality that demands
attention and strategic action.

The stakes are high, and the ramifications of inaction
will be felt across generations. A commitment to
comprehensive, forward-looking policies is
essential for generating effective outcomes and
fostering aresilient future. This future must
adequately address the multifaceted needs of an
aging population while simultaneously ensuring the
sustainability of social systems.

Investing in early education and preventive health
measures can create a future-proof society. Public
campaigns focused on reproductive health and
fertility awareness empower individuals to make
informed choices, contributing to more balanced
demographic trends. By prioritizing education and
prevention, societies can equip individuals to
effectively navigate the complexities of family
planning and health management.

Technology and innovation offer significant
opportunities to tackle both fertility and aging-
related challenges in transformative ways. The rise of
telemedicine and mobile applications powered by
artificial intelligence facilitates innovative solutions
for fertility tracking and health monitoring. These
advancements enhance access to healthcare and
empower individuals to take charge of their health,
leading to improved outcomes.

In conclusion, the demographic shift presents key
opportunities to reshape societal frameworks. A
holistic approach that integrates education,
prevention, and innovation can create a robust
response to the challenges posed by aging
populations. The time for action is now. Effective
responses will not only define the future landscape for
aging demographics but will also shape the overall
sustainability and vitality of economies and social
systems. In this context, assisted reproduction
offers a powerful lever to boost demographic
sustainability and maintain the long-term stability
of social systems.
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Methodological approach

The GDP impact assessment

This section outlines the methodology used to estimate the potential impact of population aging on economic growth,
specifically Gross Domestic Product (GDP). The analysis is based on the decomposition of GDP per capita, providing
a comprehensive understanding of the mechanisms through which demographic shifts may influence economic
performance.

The GDP per capita can be articulated as follows:

i GDP
GDP per capita = N

where N represents the total population.

The focus lies in decomposing GDP per capita into two primary components:

GDP L GDP

= —x
N N L

where % represents the number of employed individuals per capita (extensive margin of the labor force), and G:i

represents GDP per worker (labor productivity).

To estimate the potential impact of population aging, the first step involves approximating the number of employed
individuals per capita. This is based on the proportion of working-age individuals relative to the total population.
Projections from the United Nations medium scenario, extending through 2100, serve as the basis for this analysis.
For the calculations, participation rates by age are held constant.

The second step involves further dissecting labor productivity:

GDP GDP Earnings H

= X
L Earinngs H L

Earnings

where % is the GDP per dollar paid to workers, is the hourly earnings of workers, and % represents the

number of hours worked per worker (intensive margin of the labor force).

In this estimation exercise, hours worked per worker are assumed to remain constant, isolating the effects of age on
total wages as a proxy of changes in productivity. Future changes in age distribution are applied to 2023 wage
estimates by age cohort, effectively allowing for an assessment of the impact of changing age composition on labor
income.

The aggregate impact of population aging on economic growth is thus represented as the sum of changes in both
labor force growth and labor productivity. The estimation employs a compound annual growth rate (CAGR) approach
to quantify cumulative effects through the years 2050 and 2100.

To illustrate the findings, aggregated figures on total GDP based on levels recorded in 2023 are presented. This
assessment seeks to quantify the potential impacts of demographic trends, while recognizing that the analysis is an
exercise grounded in partial estimates under “ceteris paribus” conditions, underscoring the potential implications of
population aging given the current economic structure.
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