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Part of the IFoA’s purpose is to promote debate within and beyond the profession, and to position our members as 
leading voices on the biggest public policy challenges of our time. 

We aim to showcase the diverse range of expertise 
and critical thinking both within and outside the 
profession.

Our ‘think’ series seeks to promote debate on topics across the spectrum of actuarial work, providing a platform for 
members and stakeholders alike and sharing views that may differ from the IFoA’s house view. In doing this, we hope 
to challenge the status quo, question the orthodoxy, and shine a light on complex or under-examined issues, thereby 
stimulating discussion and dialogue to help tackle issues in a different way. 

Dermot Grenham 

Dermot Grenham’s actuarial career has spanned life and general insurance 
in a number of public and private, mutual and shareholder organisations 
over more than 35 years. He has just started his third period as a member 
of the IFoA Council. He lectured in demography at the London School of 
Economics for five years and recently co-authored a paper on fertility for 
actuaries, which was published in the British Actuarial Journal (BAJ). He 
is proud to be a member of the Board of Management of Glasgow Kelvin 
College, a further and higher education college serving some of the most 
deprived areas of Glasgow.
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Introduction
The issue of low and falling birth rates is 
increasingly becoming a topic of media 
and academic interest. For example, 
The Economist ran an article in its 29 
October 2024 issue under the title: 
“Britain’s birth rate has crashed. It is 
likely to recover.”

In this paper, I discuss the context of 
falling birth rates, consider the causes 
and consequences, and identify some 
possible options for governments 
facing economic pressures and financial 
costs associated with increases in the 
old age to working age ratio. 
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This topic is relevant to 
actuaries both from a technical 
perspective and from a broader 
social perspective.
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Context
Demographic change is one of the 
“megatrends” or global, society-wide 
forces which are predicted to have a 
dramatic effect on economies, cultures 
and international relations.

Across the globe, all three of the main 
demographic variables (mortality, 
fertility and migration) are experiencing 
significant changes:

• We’re generally living longer, even if 
improvements are slowing down in 
some places.

• Birth rates are falling everywhere and 
are now low in many places.

• People are moving within countries 
and across borders more often and 
for longer.

The combination of increased life 
expectancy, which has reached 76 
years for women and 71 years for men 
globally, and lower fertility, with a global 
fertility rate down to 2.4, has caused the 
median age of the global population to 
increase from 22 in 1950 to 30 now.  
The median age is projected to increase 
to 42 by the end of the century.1 

The changes have been even more  
dramatic in higher income countries, 
where life expectancy is now 84 for 
women and 79 for men, the fertility rate 
is 1.47 and the median age is already 41.

According to a UN survey of 
governments, one third of those who 
responded considered population 
ageing to be a matter of major policy 
concern, while two thirds marked it as a 
concern for the coming decades.2 

The following charts show the declining 
trend in fertility rates over the past 70 
years. The first chart is for the global 
population, the second chart for the 
population of high income countries.

The first chart shows that, in 1950, 70% 
of the global population had a fertility 
rate greater than 3.5. By 2022, around 
70% of the global population had a 
fertility rate of less than 2.1, the level 
at which a population would tend to 
remain at the same level over time.

The second chart shows that, in high 
income countries, almost 100% of the 
population had a fertility rate of 2.1 or 
more in 1950. However, by 2022, around 
95% of the population had a fertility 
rate of less than 2.1. Only about 5% have 
a fertility rate sufficient to maintain the 
population. 
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Distribution of the global population by fertility level, 1950–2023 3 

Distribution of high-income country population by fertility level, 
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Causes
The causes of the fall in fertility rates 
across all countries can be analysed on 
two levels. Firstly, the socio-economic 
drivers. These include the impact of 
increased urbanisation and education, 
reduced infant and childhood mortality, 
increased wealth, and cultural changes 
such as lower levels of religious practice 
and belief and increased environmental 
concerns. 

The second level covers the more 
immediate influences on birth rates 
such as: 

• Rates of marriage and partner 
formation

• Female and male sterility and 
reduced fertility

• The level of still births

• The availability and acceptability of 
abortions and contraception

• The length of time for which babies 
are breastfed

• How often partners have sexual 
intercourse

• The use of assisted reproduction 
techniques.

Paradoxically, at least at first sight, the 
richer a country is the lower the birth 
rate tends to be. This is often due to 
richer countries also being those where 
girls have more equal educational and 
career opportunities but also where 
the cost of raising a child is higher. 
These combine to increase both the 
opportunity cost and the actual cost  
of bringing up a child.

In some countries, cultural changes over 
the past half century have reduced the 
desire for children, although the desired 
number of children can still be higher 
than the actual fertility rate. In the USA, 
for example, 44% of the population 
think that having two children is the 
ideal number, while 41% think that three 
or four is ideal. In spite of that, the 
US fertility rate is currently 1.79. There 
are some interesting reasons for this 
discrepancy both at the data level and 
the societal level. 

Marriage rates and fertility are closely 
linked. A reduction in the number of 
people married tends to go hand in 
hand with a falling birth rate. One of the 
contributors to the fall in fertility rates 
in England and Wales, and the same 
holds true in a number of other western 
countries, is the fall in the number of 
teenage pregnancies.4

The reduction in fertility rates has 
followed as a consequence of women 
having greater access to education 
and career opportunities. A female’s 
fertility declines naturally over her 
lifetime, with a particularly rapid decline 
from her early 30s. As the average 
age at first birth in the UK is now 29, 
and even higher in some EU countries, 
this implies that women are less likely 
than in the past to have many more 
children. It is not just female fertility that 
declines. 

Male fertility also declines with age, 
although more slowly. There is also 
evidence that there has been a 
general reduction in male fertility 
over time. Sperm counts are reducing 
due to changes in diet, lifestyle and 
the prevalence of chemicals in our 
environment.5

The impact on fertility of assisted 
fertility techniques is currently quite 
limited but is growing, particularly for 
women at older ages. This may have 
a much larger impact on fertility rates 
if rates at younger ages continue to 
decline.
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The richer a 
country is the 
lower the birth 
rate tends to be.

https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/conceptionandfertilityrates/datasets/quarterlyconceptionstowomenagedunder18englandandwales
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Consequences
Falling birth rates will impact societies 
at many levels, not just economic. 
A country which is experiencing 
increasing life expectancy and low 
fertility will have a higher and growing 
proportion of its population in older 
age groups. 

When birth rates first start to fall,  
countries may have an opportunity to 
benefit from a ‘demographic dividend’ 
as the number of children will be 
reducing, the number of workers 
increasing and the number of older, 
non-working people will not yet have 
started to significantly increase.6 
Whether or not countries actually 
make the most of this dividend will 
depend on those countries’ institutions, 
improvements in education standards,  
productivity levels, and national and 
international economic opportunities.

If birth rates remain low, or even 
continue to fall, and people live longer, 
the demographic dividend eventually 
fades away and is replaced by a growing 
old age dependency ratio. In some 
countries, particularly in Asia, this is 
happening very quickly and as a result 
they are getting old before they get rich.7

Putting this together, we can see in 
the following chart the progression 
of the ratio of old age (65 and above) 
to working age (20 to 64 year olds) 
populations. The projected increase is 
particularly stark in South Korea, where 
the fertility rate is now 0.72.8

Changing demographics have a major 
impact on a country’s economic 
fortunes. The UK’s Office for Budget 
Responsibility discussed the effect of 
demographic changes and other risks in 
its Fiscal Risks and Sustainability report, 
published in July 2022.10 It described the 
benefits for government expenditure 
in the short term of fewer children but 
the negative impact this will have over 
the longer term, especially if the UK 
restricts immigration. 

The report states: 

“We project total non-interest public 
spending to rise from 38.7 per cent 
of GDP in 2026-27 to 48.4 per cent in 
2071-72 (Table 4.9). The increase of 9.7 
per cent of GDP is equivalent to £245 
billion in today’s terms. The main drivers 
of the increase in non-interest spending 
[include the] ageing effects on state 
pensions and pensioner benefits, and 
the pressures on health spending from 
an ageing population.”

Goodhart and Pradhan in their book 
The Great Demographic Reversal  11  
forecast increased pressure on public 
policies in many countries, both fiscal 
and monetary, as a result of the ageing 
population, and in particular the 
increased costs of looking after a higher 
proportion of the elderly living with 
dementia in all of its forms. They predict 
that this will lead to increased taxes, 
inflation and interest rates.

As the number of births reduces and, 
as a consequence, the labour force 
contracts 20 years or so later, there will 
be an increased demand for women 
to enter and remain in the workforce. 
Paradoxically this could put further 
downward pressure on birth rates.

Fewer babies means, in 20 or so years’ 
time, absent migration, fewer workers. 
This reduced supply may increase 
wages but without improvements in 
productivity this could lead to inflation 
and therefore no increase in real 
income. Taxes may have to increase to 
pay for increased expenditure on state 
pensions, health services and social care.

On the other hand, some hail this 
reduction in fertility rates and 
potentially a falling total global 
population as a good thing.12 Fewer 
people, they contend, would put less 
pressure on the planet. 

Demographic old-age to working-age ratio 
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Choices
Faced with the current situation of low 
and falling fertility rates, governments, 
like individuals and communities, have 
choices as to how they should respond.

One option would be to do nothing, 
and let nature take its course. This 
would be consistent with the approach 
often taken by governments to matters 
not expected to have a significant 
impact for some time, and certainly 
not within the typical political time 
horizon. It could be justified by 
an understandable reluctance of 
governments to get involved in what 
are deeply personal decisions. However, 
given the likely upward pressure on 
public spending as a percentage of 
GDP, this could be a risky approach. 
Markets may not allow further increases 
in borrowing, and voters may reject 
governments if they impose ever-
higher levels of taxation. Alternatively, 
governments might have to increase 
state pension ages, reduce the value of 
pensions and restrict health and social 
care provisions.

Another option would be to encourage 
higher birth rates. Governments in a 
number of countries have introduced 
campaigns to encourage more births. 
Zhang et al reviewed the experience 
in OECD countries.13 A number of 
policies have been tried, including 
tax incentives, baby bonuses and 
increased maternal and parental leave 
but they don’t seem to have moved 
the dial significantly, especially where 
fertility is already very low. The impact 
of these policies has tended to be 
short-lived, possibly because couples 
decided to have a child sooner than 
they would have done, in case the 
promised benefit might be withdrawn. 

In Australia in 2004, Peter Costello, 
the Treasurer, issued a plea for parents 
to “have one for Mum, one for Dad 
and one for the country”. Australia’s 
fertility rate rose between 2004 and 
2008, whether or not in response to 
Costello’s encouragement, but has 
since declined to only 1.5, about half 
a baby for each of Mum, Dad and 
the country. Governments could also 
remove barriers to parents being able 
to fulfil their desires for the number of 
children they will have, for example tax 
rules that penalise larger families or 
making suitable housing more available 
and affordable. History, though, shows 
that governments have been more 
successful in reducing fertility rates, 
for example in China with it’s one child 
policy, than in increasing them.

To the extent that the reduction in 
fertility rates is due to cultural rather 
than material causes, as is the case in 
most developed countries, government 
intervention may have a limited impact. 
Absent a major cultural shift back to a 
more religious outlook 14 it seems as if 
we are faced with an inevitable decline 
in national and global populations. 

In conjunction with any of the above, 
consideration should be given as 
to how artificial intelligence and 
machine learning (AI/ML) could help. 
This might involve the use of robots 
and drones to replace low-income 
routine manufacturing and delivery 
roles. It might involve the use of 
machine learning to analyse big data 
in medicine, to improve personalised 
— and hopefully early — diagnosis and 
treatment and to achieve significant 
savings in healthcare costs. In this as 
in other areas, governments cannot 
predict the future, but they can make 
preparation for the likely future.

Governments cannot predict 
the future, but they can make 
preparation for the likely future.
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Conclusion
Low and falling birth rates is a 
phenomena affecting all countries. 
The causes are multifaceted and the 
consequences uncertain in timing 
and effect. Thus it is a topic ripe for 
actuarial analysis and discussion. 
Actuaries wishing to contribute to the 
debate need to understand the drivers 
of fertility change, the economic and 
social consequences of low fertility, the 
impact of policies that are being tried, 
future technological developments 
including AI, while bearing in mind the 
intensely personal nature of the topic. 
This is an issue that affects the whole 
of society, but where the key decision 
makers are millions of individuals.

Actuaries can contribute their skills 
in making long term projections, 
risk management, and in pension 
and social security systems to help 
policymakers develop suitable policies 
and programmes that enable men and 
women to have the number of children 
they desire.
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This is an issue that affects 
the whole of society but 
where the key decision 
makers are millions of 
individuals.
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