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The views expressed in this report are those of the author and do not necessarily reflect those of
the faculty, staff, or administration of the London School of Economics and Political Science.
The report wasammissioned by Population Matters on the basis of assumptions which reflect
the widelyheld view that the next forty years will be broadly similar, economically, socially and
environmentally, to the last fortyPopulation Matters themselves, however, dbahmare this
conventional view.

Executive Summary

Population Matters (PM$ a UK charity and thinkank that studies how population impacts
society and the environment. One of its core beliefs is that in order for humanity to live
sustainably withts environment, the loagin population of the UK needs to be considerably
lower than it is today. One concern with this goal is that in the near future the UK may need
more young people, not fewer, to help support an ageing population.

Currently, the ppulation of the UK is approximately 62 million and is projedigdhe Office of
National Statistic$o increase tonore than 7@nillion in 2050(ONS, 2010d) This report
examines theffects of many different population trajectories on society. For example, what
would happen if the population were to be 60 million in 2088tead of 7énillion? To
accomplish this analysis, a computer moded heen created that shows the-agdile of the
population for each year from 2010 to 205Tthe model also estimates economic groatihwvell
as the cost of health care, pensions, and education.

The results of the model show that only the lowest djanl trajectories consideréd

populations of 50 million and below in 20b5&eem to be unfeasible because of sharply rising

pension and heakltare costs that would place an almost impossible burden on sdetety.

scenarios with populations greateanhb0 million in 2050, which includes all of the mkely

ones pension costs do not rise very much as a percentage of GDP. This happens primarily
because the UK government has already planned increases to the state pension age to compensate
for an ageng population. Health costs as a percentage of GDP do rise under all scenarios because
an increasing proportion of the population is elderly, but health costs only become unmanageable

in scenarios with populations of less than 50 million in 2050. Emurcabsts are lower between

now and 2050 in all scenarios.

The two policy levers that affect population growth are fertility and net migratiait turns out
thatwhat makes reducing the population by 2050 unrealistic is not rising pension and health
costs, but the large drop in fertility that is required. With recent levels of immigration continuing,
todayoés total fertility rate of 1.89 children
woman to have a population of 65 million in 2050, whicktik bigger than todayONS, 2010d)

To help understand what these fertility rates mean, considetahahas one of the lovet

fertility rates in world, and even that is 1.@3ECD, 2004) In addition,if the same proportion of

UK couples thaturrently has zero, oner two children continued to do so, ahé proportion

that currently has three or more children only had two childhem the total fertility rate would

be about 1.440NS, 2010d) It seems unlikely that the UK would have a fertility rate in the near
future low enouglto achieve a smaller population B§50.

Immigration also plays an important role in determining the sizeeotUK population. Net
migration is the difference between the number of people who mtovéhe UK and number of
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people who move out of the UK each year. Currently, net migration is averaging about 180,000
persons per year into the URNS, 2010d) Yet, even if net migration suddenly fell to zero, a
fertility rate of 1.5 would be required to reach a population of 60 million i®20%is

population is only slightly loweih&in that of today even though thep in the fertilityrate, 0.34,

is relatively large The model also suggests that limiting immigration by too much may harm
economic growth and increase the cost busdépensions and health care. Overall, lowering

the population by 2050 would demand large decreases in the total fertility rate, which are unlikely
to occur.

Despite allthis, progress can still be made towards a sustainable populatiototd@Hertility
ratecould probably be decreased by a small amount by indeducation about the benefits of
smaller families. Net migration may beducedrom its current historically high levels without
harming economic growth. If both of these were to happen theayibe possible to have a
population in 2050 in the range of 65 to 70 million. This is still larger than today, but it is lower
than the current population projection for 2@8®ver 76million (ONS, 2010d) Finally, 40

years may not be enough timedecrease thpopulation. Over a longer time period, small
changesnadeto fertility and net migratiomodaywill have a larger impda@and may ultimately

lower the population towardsmaore sustainable level.
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1 Introduction

This chapter introduces the key research question: can the Ukvach lower, more sustainable
population by 20507 It also gives some information about the organisation behind the report
Population Mattersas well as explaining the basic outline of the report and how the research
guestion is answered.

Population Maers (PM is a UK charity and thinkank focusing on how population affects

ficli mate change, energy, resources, bi odiversit)
and other envir onme (OPTg2010a @ne of @ésckey waliefsiischatins s u e s 0

order for humanity to live sustainably with its environment, in the-ltamgthe population of the

world, and more specifically the UKeads to be considerably lower than it is today. In order to

achieve this | ower population, birth rates need
this goal is that in the near future the UK may need more young people, not fewer, to hetp suppo
an ageing population. The question becomes, gi\

to achieve a lower population by 20507

Presently, the population of the UK is approximately 62 million and is projected by the Office of
National Statistic$o increase to more than 76 million in 20&INS, 2010d) This reportwill
examinethe effects omanydifferent populationrajectorieson society For example, what

would happen if the population were to be 60 million in 2050 instead of 76 million?

investigate the answer to this question, several key areas will be examined: the cost of health
care, pensions, and educatioawell as key demographiiguresandthe size ofthe economy
Combining information from each of these topics will give an idea of whether different
population trajectories are feasible and desirable.

To accomplish this analysis, a computer model has bexated that shows population
characteristics, such as the number of people by age and sex, for each year from 2010 to 2050.
The modehklsoestimateshe cost ohealthcare pensios, and educatigras well as economic
growth.To do this, assumption®ad to be made abdittility, life expectancy, and

immigration Varying these initial assumptions leads to different future populations, and the
costs and age structures can then be compared to determingathiéiy.

The rest of this report will berganized as follows. The next chapter will give some background
information on ageing, demographics, and population. Chaptérdiscuss the methodology
chosen for this report. The results from the model will be presen@iukipterd. Chaptebis
theconclusion. A glossary of acronyms and tertit may be unfamiliais contained in

Chapter6.
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2 Background

This chapter explains some key backgroundrmation about population ageing in the UK. It
explains how changing fertility rates over the last 50 years have led to the current demographic
situation. It begins to outline some of the key arm@fasociety affected by agetmcluding

pensons, halth care, and educatiénand ends with an inteational comparison witksermany

and Italy.

This chapter has several objectivé&stst, it will outline key terms used in the study of
demographics and populatioSeconty, it will describe the UK's currg demographic situation
and explairhow it happenedThirdly, it will describe some of the major parts of society that will
feel the effects of an ageing populatidfinally, there will be information about countries that are
in a similar situatiorto the UK.

2.1 Key Terms
Dependency Ratios

In general a dependency ratio is the population of dependants (usually the young and old) divided
by the workingage population. More specifically there is the youth dependency ratio, which can
have different specific &g, but is often the ratio of those under 16 to those aged 16 to 65. There
is also the olehge dependency ratio, which means those over the state pension age divided by
those of working age. The denominator is always those of working age, but thisyean ha

different specific ages.

Dependency ratios can be dde consider ithere will be enough people in the labour force to
producethegoods and servicesquired bythe entire populationlt must be usedith caution
because ages when people startkamrretire vary greatly and depend to a large extent on
individual factors. Not even everyone of prime working age will be engaged in the labour force.
For examplefemalesparticipate in the laboudorce at lower ratethan nales in order to look
afterchildren(ONS, 2010a) Finally, the linkages between demographic change and the size of
the labour force are not completely understood arlddrpast many economic factors have
outweighed demographic on@sapinos, 2000) Given all that, predicted dependency ratios in
future populatbins can be compared to current and past ratios to help determine how feasible
different population profiles would be.

Population Pyramids

Population pyramids are a useful way of visualising the age and sex distribution of a population.
Age groups are orné vertical ais, while the number of peopie each age group is on the
horizontal axis. The graphs are called pyramids because traditionally populations have had lots
of children, fewer people in middle age, and very few people at old age. This wad bgu

higher rates of mortality at all ages. However, in many developed countries this is no longer the
case and the pyramids are beawgnnore rectangular because most people live to old age and
then die, and people are choosing to have smaller familiesome extreme cases the pyramids
can even be turned upside down, with large numbers of older people and fewer numbers of
younger people

Fertility
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The population fertility rate means the number of live births per year per 1,000 women. This can
also ke quoted for a specific age, such as the fertility rate of 25 year olds. To make fertility more
meaningful, the total fertility rate is often used, which is the number of children that the average
woman will have over her lifetime. This is calculateddlying agespecific fertility rates for a

given year and finding the number of children a hypothetical woman would have if she followed
those agespecific fertility rates throughout her life.

M ortality

The mortality rate is the number of deaths per 1@Dp#¥sons. It is generally age and sex

specific, as in the mortality rate for 57 yedd males. To make mortality rates more meaningful,
they are often converted into life expectancy, which is the average number of years a person will
live fromacertai age, accor ddpetifc nortalitytraied. al ifeexpectancye at birth

is the most commonly used life expectancy, but it can be calculated for any age, such as the life
expectancy for 57 yeanld males.

Migration

When population grows becauska surplus obirthsoverdeathst is called a natural increase,

as compared to an increase in population caused by immigration. In the UK immigration plays an
important role in determining the size and shape of the population. Net migration iscatainp
concept that is not difficult to understand, but can be hard to conceptualize. It is simply the
number of people who moved into the UK in a year minus the number of people who moved out
of the UK in that year. A positive number means more pe@stednto the country and a

negative number means more people left. What makes this complicated is that there is no such
thing as a net migrant: there are people who have entered and people who have left the country.
When net migration is being discusseldat really should be taken into account are the two parts
that make up net migration: factors that cause people to leave and the different factors that cause
people to come to the UK.

22 4EA 5+860 #0O0OO0OAT O $Ai 1 COAPEEA 3EOOAOQEII
Just as individualage,it is possible forentire populationso age This can happemecausehe

average age increases or a larger share of the population is elflarbociety were to have

stable fertility rates and mortality rates, then the population would increase or deairaas

constant rate, but thege structure would remain constantet the UK today has an ageing
population. After the Second World War people started having larger faimihiestotal fertility

rate was almost 3 in 196@ECD, 2010) This created a large generation known as the baby

boomers. At the same time, because of advances in medicine and public health, mortality rates
were dropping antherefore life expectancy was improving.

The total fertility rate began to decline in the 1970s and has hovered near 1.8 from 1975 until the
mid 20009 OECD, 2010) Since then it is has risen to 1.96 in 2008IS, 2010d) During this

time, life expectancyds been continuously improving. The combination of relatively fewer

births and people living longer is what has led to the ageing population in the UK today.

Dependency ratios tell a similar story. From the mid 1970s through 2006 thgeottependency
ratio (defining those aged from 16 to pension age as the work force) stayed near 3Q@&t8ent

! In this report when the term average is used it will always be the mean, which is the sum of the numbers
being considered, divided by how many rhers there are.
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2010e) It is currently around 31.5 percentamgnoring the planned increase in the pension age,
(more on that in the next section) by 2050 theawd dependency ratio should jump to almost 50
percenf{ONS, 2010e)

Finally, i mmigration has played a | arge role in
years. At least as far back as 1975 until 1998 there was never a year where net migration was
greater in magnitudinan 100,00gONS, 2010h) In fact the overall i mpac

population from migration between 1975 and 1994 was essentiallyQRI®, 2010b)

Beginning around 1998 immigration increased greatly and net migration averaged almost 180,000
persons per year between 13981 200§ ONS, 2010b) 1998 was also the first year in which
immigration played a larger role in the growing population thamé#teral increasélefferies,

2005) Immigration plays an important role in determining the size and structure of a population,
but it is highlyuncertain. Net migration could be larger in the future, or it could go back towards
zero or even become negative. This analysis will attempt to take account of this uncertainty.

To summarise, a combination of the baby boom, increasing life expectadayeereasing

fertility have led to an ageing population in the UK. In the near future baby boomers will be
retiring in large numbers, and this may have a big impact on society. Some of the areas that will
be affected will be examined in the next section

2.3 Effect on Society of an Ageing Population

There are many effects that an ageing population has on society. Obvious examples are increased
costs of pensions and health care. Less obvious are items such as increased volunteering (retired
people have moréme to give) or changes in who provides child care (pensioners may be willing

to look after their grandchildren)his report focuses more on issues where the connection with
ageing is better understood and more data are available not necessarilg besaase more

important, but because it makes comparing different population profiles easier and more

effective. This section examines possible effects of ageing on pensions, health casFptong

care and disability, education, and the economy.

Pensis

Pensions are one area that will obviously be affected by an increase in the elderly population.
Happily, the UK government has been very proactive about the issue. The female state pension
age is set to rise to 65, from 60, by adding one year everyaars until 2020. By then, both

males and females will be eligible for the state pension at 65. Between 2024 and 2046 the
pension age is set to slowly rise to 68 years for both men and women. Furthermore, at the time
this is written, the current Gowanent is considering raising the retirement age sooner. Simply
as a matter of public finances, these increases in the retirement age will make pension funding
more sustainable. The etje dependency ratio for 2050 mentioned in the last section (50
percent) was based on no increase in the pension age. When that increase is factored in, the
expected olehge dependency ratio for 2050 becomes a more reasonable 34 (le®8nt

2010d)

However, the goal of pension reform is not just to ensure fiscal sustainability for the government,
but also to encourage workers to stay in the labour force longer. Simply increasing the state

pensiomge may not achieve this goal. Part of the
l evel of weal (Claket a. 2004 ©. L2d) Natwaallyehe ability to draw a state
pensioneadstaa n i ncr eas e i Ibutthe figed age of retiresnenwraay betah |,

problem. Some economists think thiaistead of governments trying to delay retirement, they
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shoud encourage each person to retire at anraiee with social costs and benefifslacKellar

et al, 2004) One way to achieve that is to legpensions that allow early retirement with lower
benefits or later retirement with higher benedieggendingpn how muctthe worker hagaid irto

the pension system. As the pension age increases are happening right now it is difficult to say
how they wil affect the retirement decision of older workers. In the international comparison
section of this chapter, the innovative ways that Germany and Italy have found to keep older
workers in the labour force and make pensions more flexible, respectivelpewlibcussed.

Health Care

An ageing population will certainly have an effect on the health care system. There are many
important interconnections between ageing and health care, and only the most pertinent will be
discussed here. The effects of an aggopulation on health care change greatly depending on
whether there is an expansion or compression of morbidity. Expansion of morbidity means that
as life expectancy increases, healthy life expectancy increases by a smaller amount, and therefore
peopleare sicker for longefPayneet al, 2007) For example, if life expectancy has increased by
four years, healthy life expectancy may have amtyeased by two years. Compression of

morbidity is the opposite; healthy life expectancy increases more than the increase in overall life
expectancy and people are sick for less {jReyne et al., 2007)The effects on health costs can

be large: in forecasts that assume the expansion of morbidity, future health costs increase greatly,
whereas costs tend to be more manageable ifdmpression of morbidity is assum@&yanset

al., 2001) Caley and Sidhu (2010) examined increases in overall life expectancy and hialthy |
expectancy in the UK for the past 25 years; they found that healthy life expectancy had increased
at about 72% of the rate of overall life expectancy. This suggests an expansion of morbidity, but
not by the full amount of the increase in life expecyanOf course this does not say what will

happen in the future, but only what has happened in the past.

Another problem with health care related to population ageing is that health care in the last year
of life is very expensivéPayne et al., 2007)This causes problems for cost projections that
assume that age specific health costs will stay constant into the future. For eXaenpbsts for

70 to 75 year olds today include a lot of the costs of the last year of life. Yet in the future not as
many 70 to 75 year olds will be dying, assuming life expectancy continues to increase. One way
to counteract this effect is to incredbe cost agdands by the expected increase in healthy life
expectancy, which is the method proposed by Caley and §0i40) As an examplef one

assums healthy life expectancy is estimated to increase at one year per dbeade ten years

81 to 86 year olds would have the same health costs as 80 to 85 year olds do today.

It is also of interest to loo&t drivers of increasing health costs in the past. Many researchers
have noted that historically technology and increased use of care have played a larger role in
increasing costs than demograpHhiesans et al., 2001; Payne et al., 200 )should be noted,
however, that these studies were examining a peritsdaninuch smaller increase in the number
of elderly people than is predicted to occur in the next 40 years.

Long-Term Care and Disability

Longterm care is@other area that will be greatly affected by the increase in the number of

elderly peoplelt is adninistered to those, primarily the old, who need help not only with medical
care, but also with social and personal needs, such as getting dressed. There are several
difficulties in measuring how much will be needed in the future. First, unlike mostahedre,

many of the tasks necessary to help the elderly can and are performed by people with no
specialised training. These informal carers, as they are known, play an important role in reducing
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the demand for government provided leiegn care and wilhave an important role in containing
long-term care costs in the futufi€arlssonet al., 2006)

The second thing that makes letegm caradifficult to forecast is estimating who will need it.
Almost everyone needs a doctor in her life, but a large number of people never neednong
care. One of the problems is that disability is hard to define clearly. Current government
statistics prinarily rely on asking people if they consider themselves disgbigplartment for
Work and Pensions, 2010T his can be useful for some measuytait it is not helpful for
predicting how much assistance they will need. The last systematic effort to determine how
prevalent disability is in the UK took place in the 1980s, and much has changed since then
(Martin et al, 1988)

The twin problems of not knowing how much care will be provided informally and of knowing
how many people may need care in the first place make projecting futgrefamcare costs
highly uncertain. However, the government has tried: the total spent ctelomgare is set to
grow from around one percent of GDP today to about two percent in(B850 reasury, 2009)
Even though it is still low as a percentage of GDP, this doubling of cost could make it an
important component of future government spending. If costs or demand increase more than
expectedthen it could cause many problems.

Education

Education may seem like a strange item to include when considering the effects of an ageing
population, but it is important for two reasons. The first is that the total cost of education should
be lower if thee are fewer students. The second is that the education system may be different
with fewer students and we need to consider how that will affect society. In terms of cost, any
decrease in the cost of education must be considered against increasesireathef

government expenditure. For example, if health costs go up because of ageing, but education
costs go down because of fewer students, then the net impact on the government would be less
than the increase in health costs alone would suggest.

If there are fewer students, then it is possible that resources will be reduced proportionally and
little will change in the education system. However, if instead the same resources were used on
fewer young people, then educational attainment may improve, megy be lower student to

teacher ratios, or students may stay in school longer. None of these situations are certain to
occur, and if they did then the drop in costs might not be as large as predicted, but if they do
happen then what would be the effemtssociety? There is evidence from the United States that
smaller class sizes leads to educational improvement, especially for younger students and
traditionally disadvantaged studefBiddle & Berliner, 2007) Another study from the United

States suggests that the longer students spend in school, the less likely they are to commit crime
(Lochner & Moretti, 2004) Using a similar methodologiachinet al (2010) have shown the

same to be true for the UK. These results are not completely conclusive, but it is not hard to
imagine thathere are some possible positive societal effects from better education, and better
education may be more likely with fewer students.

Economy

Finally, what effect will demographic ageing have on the economy? The most simple and
truthful answer would mbably be that no one knows, but there are some key areas of research to
highlight. In the shortun there are many factors that affect economic growth, but in thedong
there are primarily two factors: the rate of increase of productivity and thefsize labour

force. The labour force depends on the size of the population and economic participation rates
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for any specific age and sex. Participation rates may change in the future, but for any particular
popul at i o nspecificpartiwipatiosrateas gar be applied forward to give an estimate of
the future size of the labour force. The link between an ageing society and productivity growth is
more uncertain. On the one hand older workers may need less training and therefore could be
more prodictive. On the other hand, they may be less mobile and s(8kiebekk, 2003) One

study suggested that, because there may be a shortadpewaf in an older society, overall
productivity may increase as a respo(Getleret al.,1990) Overall the evidence from

economists is inawlusive(Prskawetz & Lindh, 2006; Shephard, 2000)

Society will certainly change aewhat with an ageing population and, although not all of the
connections are thoroughly understood, it is likely to put increased pressure on government
expenditures. Furthermore, as people retire there may be shortages of labour in some areas. This
sedion has focused on the UK. The next section examines some data from other countries.

2.4 International Comparisons

The UK is not alone in dealing with the issues that arise from an ageing population. Indeed much
of the developed world is facing similar ptelms to a greater or lesser degree. Unfortunately

there are no countries to examine which have gone all the way through the stages of population
ageing, but there are at least two countries that are further through the process than the UK:
Germany and lfg. Care must be taken whenever international comparisons are attempted
because of cultural differences and other factors. However, discussing the problems facing other
countries with ageing populations and their proposed actions can be helpful. Beeausay

and ltaly are European countries, it makes the comparison more meaningful.

Germany

Germany has a low fertility rate, with increasing life expectancy, and a large baby boom that will
begin retiring soofOECD, 2005) In fact, the German labour force and population are projected
to decline between 2020 and 2050, which is not expected to happen in {GETK, 2005)

The financesoGer many 6 s wjlloface pressore fnotn this ageing populatidrney

have a few programes that are worth mentioning to try teatease government expenditure

while caring for elderly people.

The government is using tax incentives to try to encourage people to save more on their own and
rely on the government less for retirement incg@ECD, 2005) This is a common approach

being taken by many countries. A more unusual response is a set of incentives given to
companies to hire older workers. A widesprpeablem in Germanyhiat is not a largproblem

in the UK is people usindisability and unemployment benefitso -6 pt er eé6 bef ore t hey
eligible for pension$OECD, 2005) To try to combat this, Germany has introduced wage

subsidies for up to three years for workers over 50 and lower taxes on employees over 55;
unemployed workers over 50 can also take a lgpaging job and redee half of the difference
between the old and new wage from the government until the unemployment benefit would have
ended OECD, D05). All of this is aims to keep older people working longer. Employment of
older workers has increased, but there is some debate about whether this would have happened
anyway without the incentiv§®©ECD, 2005)

Italy

Italy faces similar problems to Germany. It has a total fertility rate of approximately 1.24, which
is one of the lowest in the wor{@ECD, 2004) Combine this with very high life expectancy and
it is no wonder that the oldge dependency ratio (those aged 65 and above to those aged 20 to
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64) is expected to rise from about 29 percent in 2000 to almost 67 percent i(CEOGED, 2004)
The working age population is aldadeclining(OECD, 2004)

Italy used to have oldge policies that encouraged early retirement in an attempt to help with
youth tnemploymen{OECD, 2004) The idea that yath unemployment cape reduced by
encouraging older people to retissamisconceptiorthat isprevalenin Europe.As it turns out,

the empirical evidencghowsemployment growth for the youth is the greatest when there is also
employment growth among the f@ECD, 2005) This suggests that there are gregtier
opportunities for young and oldike when there is robust economic groW@ECD, 2005)
Nonetheless, these former policies encouraging early retirement in Italy have created an
expectation of early retirement that is now hampering efforts to persuade people to work longer
(OECD, 2004) Of course there are two sides to getting older people to work: there must be
individuals willing to work, but there also neeaxltie companies willing to hire them. One survey
found that 45 percent of economically inactive Italians aged 55 to 64 would like to be working
(OECD, 2004) Whether this suggests that employers may be biased against older workers, or
older workers may not have the proper skills for the jobs that are available, is unclear.

Italy was facing a pension funding problem as early as 18@%naresponse it initiated

innovative reforms. They turned the state pension system into a notional defined contribution
Ssystem. Todayoés workers still pay taxes th
employee contributions are tabulatechim i ndi v i dQEED, 2004 The contrbutibns

to the 6account é gr owOECD, 2004) &/orkeastcam retird as garlyoagyt h
57, but the key is that at the time of reti
to anannuity with payments based on age and life expect@EZD, 2004) In essence, if a

worker retires earlier or life expectanchesve increased, then the payout will be lower. This is a
way to decrease the burden to public expenditures on pensions, while allowing people to make
their own decisions about when to retire. One downside of the reform is that, because it so
greatly trasforms the current system, it will not be fully implemented until the 2038<D,

2004)

Germany and Italy are going through dgraphic ageing that is even more extreme than that the
UK is facing. Looking abroad for ideas about how to manage an ageing population is one way to
find new solutions to problems. This chapter has outlined some of the important background
information dout population ageing in the UK. The next chapter will explain what method was
chosen and used to help examine the effect on UK society of different population trajectories to
2050.
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3 Methodology

This chapter explains the approach used to examine eliffgropulation trajectories to 2050. A
spreadsheet model was created, which not only projects the size and age of the population, but
also estimates the size of the economy, as well as pension, health, and education costs. Key
assumptions and data souscare also elaborated.

This analysis needs to be able to project different populations to 2050 based on assumptions
about fertility, life expectancy, and immigration and then estimate the effects on society. One
way to do this is to use a spreadsheet hodlke basic idea of the model will be described
below. More technical information about the model is available in Appendix A

3.1 How the Model Works

The spreadsheet model has five main parts. The first projects the size and age breakdown of the
populatbn to 2050. The second estimates the growth of the economy over that time period. The
last three parts relate to costs to the government of pensions, health care, and education between
2010 and 2050. Each section is explained in more detail below.

Population

To project the population for each year the cohort method is used, whtieghsame as thased

by the Gfice for National Statistics (ON2010d) The basic information needed is the-age
specific starting population, as well as agecific fertility rates, mortality rates, and net
migrationestimates An example wilillustratehow the cohort methodavksand is shown
graphically inFigure3.1. The population of 25 yeald malesn 2010 will becoma the

population of 26 year old mal@s2011. © find how many 26 year ofthere are, the number of

25 year old ismultiplied by the agespecific mortality rateto find how many havdied. These

deaths are subtracted and then the net migration of 25 year olds in 2010 is added to the population
of 25 year olds in 2010That is the number of 26 yealtd malesn 2011. Agespecifc fertility

rates arenultiplied by the size of each agetbé female population to determine the number of
births An infant mortality rate is applied to the number of births to determine how many survive.
Those that do surviveome ino modelat agezero in 2011. The process continues for every age,
every year.

_ _ ) The ONS makes population projections based
Figure 3.1 Diagram of Cohort Method on assumptions about fertility, life expectancy,
and net migration for each year. This means,
for example, that they assume the total fertility
rate in 2026 will be 1.84. To account for
uncertainty, the ONS runs several scenarios
with different assumptions. This method
works fine for things that change little from
25Year-  Deaths  Net 26 Year- year to year, such as fertility rates and life
Old Males Migrants Old Males expectancy. However, immigratios dfferent

2010 2011 because net migration can change quite a lot,
rather quickly. The ONS assumes net
migration will be the same each year
throughout the projection period. However,
yearly variation may (or may not) make a large difference to the total populatfmend of the

*Numbers are shown for illustrative purposes
only.
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Figure 3.2 Age Distribution of Net Migration forecasting period. To try to account for
this variance, rather than using a
00+ traditional spreadsheet that can only
ga-gg contain one value for each assumption, a
7579 stochastic spreadsheet was used.
70-74 B Negative Stochastic means that the model does not
oo-69 " assumehat in the year 2034 that net
55-59 BPositive migration will be exactly 180,000, but it
picks a random value between 120,000
and 240,000, with 180,000 being the
most likely outcome. This allows the

effects of the yearly variation in net
migration to be seen. This is
accomplished by simulating the model
500 times. Each time different values
are chosen for net migration for each
210 0 10 20 30 40 50 60 70 80 90 year within the range mentioned above.
The average population over all the
simulations, as well as how much the
population varied between diffnt

Net Migrants, thousands

simulations, can then be analysed.

The age distribution of net migration has a large effect on many factors besides the overall
population size, such as how many children the immigrants have and how much they contribute
to economic growthFigure3.2 shavs the assumed age distribution of net migration. This
distribution is based on recamigrant data and comes frao@NS(2010d) This is the age

distribution used when net migration is 180,000 persons per year, but when it is more or less the
distribution has the same shape, and each age is scaled up or down Neénkythat the vast
majority of the inward effect of net migration comes from those aged 15 to 29. There is a small
positive effect for other ages less than 40 and a small negative effect for those older than 40, but
the vast majority of net migratiaes made up of young people, and this may have important

effects.

Economy

The growth rate of the economy is an important factor in understanding how burdensome the
future cost of government programs will be, but there is much debate among economists about
how ageing will affect the economy. At the same time it is important to include an economic
component to the model to capture some of the effects changing populations will have on the
economy. In the longun the primary driver of overall economic grovighproductivity growth

and the change in the size of the labour force. As mentioned in the Background chapter, there is
no solid link between ageing and productivity. Thus, for this analysis productivity growth is
based on historical data. To estimie size of the labour force, it is necessary to know the size
of the workingage population, labour force participation rates (the percentage of a certain age
group who are economically active), and unemployment rates. The working age population is
alrealy in the model. The following four different scenarios for labour force participation rates
are used:

1. Participation rates stay constant at the average level between 2005 and 2009.
2. Female participation rates increase to male levels.
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3. Older workers adjst participation rates in line with increases in the state pension
age.

4, Scenarios two and three occur at the same time.

Age-specific unemployment rates come from historical data. To estimate economic growth the
size of the economy today (measured by GiBRaken as given and then each year the rate of
growth of productivity is added to the growth rate (or decline rate) of the labour force; this gives
the overall rate of increase in the economy. This is a simplistic version of the economy, but
similar mocls are used to estimate letgym economic growth by the government and it works
for the intents and purposes of this model.

Pensions

Estimating specific state pension costs into the future is difficult because there are several pension
programmes and saof them depend on how much people have earned or other individual

factors. To compound that problem, governments are always changing the specific rules of the
programmes. Thus, in estimating costs to 2050 it does not make sense to consider specific
fedures of the pension system today, as they are liable to change. Instead, it seems likely that
whatever form the system takes, any future government will ensure that pensioners are getting
about the same amount in the future as they are getting today.

This may sound simple, but it is actually somewh
amountd® means pensioners should be able to buy t
can today. That would imply increasing pensions each year by ¢hefriaflation. Other people

think that pensions should increase at the same rate as earnings, so pensioners receive some of the
benefits of overall economic growth. To account for these differences the model takes per

pensioner costs today and exploseseral scenarios for how peensioner costs grow each year.

One scenario has them grow at the rate of inflation. Another has them grow with earnings. A

third scenario has pgrensioner costs grow at the rate of inflation, plus one percent. As earning

in this model are assumed to grow at the same rate as productivity, which will average about two

percent per year, this is a compromise between pensions growing with inflation or with earnings.

This seems a reasonable way to estimate pension costheyepjection period.

Health Care

The fourth part of the model estimates healihe costs into the future. Health care is probably

the most complicated of the cost estimakas both pensions and education, using an average,
perperson cost is a pretgood estimate of total cost. Health care is different because people
demand varying types of health care. To try to account for thisgagfic health costs are used.
However, even this has problems when projecting very far into the future becalesst frear of

life is very expensive in terms of health care. To try to account for increases in life expectancy

the model uses a method similar to the one described by Caley anqZ&ldy Between 1981

and 2007ife expectancy for males increased by 6.3 years, but healthy life erpgcialy

increased by abofibur years, which means thiéie increase ihealthy life expectancfpr males
wasabout 63percenpf the increasen overalllife expectancy(ONS, 2002, 2010cver the

same time period female life expectancy only increased by 4.6 years, and the healthy life
expectancy incresed by 3.7, which means that 80 peradribe increase inverallfemale life
expectancy was healti@NS, 2002, 2010c)To more accurately reflect future health care

expenses this information can be used to adjust the age bands of health costs. For example, if the
age band is currently 65 to 74 and there is a predicted life expectancy increase of 5 years between
2010 and 2050 then for females the age band wouldcbegised 80 percent of that, or 4 years.
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Thus, the costs that today are for 65 to 74 year olds will be for 69 to 78 year olds in 2050. This
gives a better idea of future health costs then just assuming tspegjéc costs will stay
constant.

In addition to the ageing factor, there is also the rate at whiclpeeon costs will rise. Judging

by historical datahealth costs seem unlikely to rise by as little as the rate of general inflation, but
that is included in the model as a baseline. Anotherasieincluded assumes health costs

increase at the rate of earnings growth. Finally there is a third option which includes costs
growing at inflation plus 3.5 percent, which is the 1987 to 1997 average annual increase in per
person health cos(siM Treasury, 2010) Initially the 1987 to 2009 average annual increase in
perperson health costs was included in the model, but health costs suafjest@narios with

that assumption because it is so much greater than expected economiqlgidwiteasury,

2010) This is notd say that health costs could not grow at that rate and cause problems for a
future government, but it was not helpful for comparing different demographic scenagies. A
specific costs are only available e Hospitd and Community Health Services (HSHpart of

the health budget. Therefore the model only estimates costs of HCHS, which consumes the vast
maj ority of the NHS budget and about 85 percent
(Department of Health, 2009)r'he healticare cost estimates do not estimate all health costs, but
do take into account the vast majority of it, and the part most likely to be affected by population
ageing.

Education

Education costs are estimated by taking theppgil cost of the 2009 fiscal year and assuming it
grows at the rate of inflation or the rate of earnings growth. Earnings are assumed to increase at
the rate of productivity growth. The rationate fising earnings growth is that education is a

very labourintensive activity, So any cost increase is likely to rise with earnings, and not general
inflation. These five key areas make up the model and will be analysed to try to take account of
the effet of different populations on UK society. The next section addresses areas that may be
affected by population ageing that were not included in the model.

3.2 Areas Not Included in Model

There are some topics important to population ageing that have nonbkeled in the model,

and this section explains why. It would be useful to have some measure of the prevalence of
disability in the population to estimate how many people will need assistance with daily

activities. However, it turns out to be ratheridifft to do this. Disability is not a binary issue.

The choice is not between disabled or not. Instead there is a continuum of disability ranging from
people having a slight disability needing no extra care to people who have severe disabilities and
requre intensive support. The last comprehensive survey of disabled people in the UK was
carried out in the 198(#/artin et al., 1988 There may have been a way to use these data in the
model, but it was decided they were too out of date to make it worthwhile to do so.

Longterm care costs are an important component of population ageing. Time was spent trying to
figure out a way tanclude these in the model. However, things quickly got complicated because
there are so many different types of people who require a large variety of services. This was also
related to the lack of data on disability. Finally, although these are angyoost, they are a

small part of the overall budget and other items are more important to include. Incoeased |

term care costs wifprobablybe an importantonsequencef an ageing population, but there was

not enoughtime to include them in this med
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Other government benefits, such as those for housing and unemployment, were considered for
inclusion in the model. They ended up not being included because of time constraints, but they
are also less important because it is less clear (at leas snalysis) how unemployment would

be affected by population ageing. So, although other government benefits are important for total
government spending, in an analysis of population ageing the most important items are probably
pensions, health care, aeducation.

Finally, low-probability, catastrophic events can affect population growth. There are limitless
examples, and a few will be enumerated here. New diseases may develop that are resistant to
available treatment. War may break out on a soaler beforeseen Climate change may cause

an increase in extreme weather. All these events can be deadly in themselves as well as
disruptive to the supply of food, water, and other essential items. It is possible that something
along these lines could a@wf the effect of fertility or immigration on population size. However,
despite the possible importance of events such as these, they are not included in the model
because by their nature they are unpredictable.

3.3 Key Assumptions

This section outlines sonkey assumptions that are made in the model. It is important to
understand these assumptions because they greatly iomghet model results armh how useful

it is atshedding light othe underlying problem. Some of the assumptions have been mentioned
before, and this section only mentions them briefly in order to sumniageetantassumptions

in one placeThey are as follows:

1. For every scenario, fertility rates and life expectancy are assumed to be known for each
year.

2. In scenarios with positive henigration, annual net migration is assumed to range
between 120,000 and 240,000, with 180,000 being the most likely figure. The ages of
migrants is assumed to be the samim &lse recent past.

3. Economic growth in the model is simplistic aihéssentily assumes that growth will
continue in the future as it has in the past, except for changes in the size of the labour
force.

Labour force participation rates are based on the four scenarios outlined above.
Earnings are assumed to increase at the rajmuith of productivity.
Economic growths assumed not to affettte amount of immigration.

N o g &

To estimate pension, health care, and education costs, the model assumes that those
programmes stay somewhat similar what they areoday.

8. Perpensioner costare assumed to grow either at the rate of inflation, earnings, or
inflation plus one percent.

9. Perperson health care costs are assumed to grow either at the rate of inflation, earnings,
or inflation plus 3.5%.

10. Age specific health costs are assumed to ghavithexpected increasas healthy life
expectancy.

11. Perpupil education costs are assumed to grow either at the rate of inflation or earnings.
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3.4 Data Sources

Information about initial populations, ageecific fertility and mortality rates, and net migpat

came from the ONS publicatidWational Population Projections 20&@sedand accompanying
data sets that are available from the ONS wel{2@#0d) Historical economic data used to
construct estimates of future productivity and unemployment also came from the ONS web site
for economic time series dat2010a) Information about past government expenditure used to
estimate future costs for pensions, health care and education came from the HM Treasury
publicationPublic Expenditure Statistical Analyses 2@ accompanying data available on

HM Tr eas ur (@6) Pwidied fiture government expenditure for comparison to the
model came from the HM Treasury publicatloong Term Public Finance Report: an analysis of
fiscal sustainability(2009)
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4 Results and Analysis

This chapter presents and analyses the results from the model. Overall the resultsasinoesth
of the scenarios seem reasonable in terms of dembigsaeconomy, and cost to the government
of pensions, health care, and education. However, lower population scenarios require fertility
rates so low that they are unrealistic.

Many different population trajectories to 2050 will be examined and analysgddodetermine

how much pressure the ageing population would put on society. The nhumber of possible
scenarios to analyse given the different assumptions that need to be made and the necessity of
varying those assumptions is quite large. To help siynihlings, for the most part it was decided

to use the most likely life expectancy improvemeatsd then vary the total fertility rate and net
migration. This was chosen primarily because fertility and net migration are changed by
individuals making diférent decisions. Life expectancy has more to do with changes in health
care and other factors mostly outside individual control. In this sense fertility and net migration
can be thought of as the policy levers of population change.

One scenario is calldtie Central Forecasand uses the assumptions made by ONS in its
principal projection: it can be considered to point to the most likely future population if no policy
changes are mad2010d) The longterm total fertility rate is assumed to be 1.84, which is
slightly lower than it is todagONS, 2010d) Net migration averages 180,000 persons each year,
but can vary between 120,000 and 240,000, which differs from that used by ONS by varying
within a range, rather than being a fixed numbies.better understand what net migration of that
amount means consider that there are currently about 550,000 deaths and almost 800,000 births
each year in the UKONS, 2010d) This means the natural increase in population is about
250,000 persons per year, and the current annual total increase in population is about 430,000
persons per year. Thus, net migration makes up rougtpgrb@nt of the total increase in
population.

In addition to theCentral Forecastversions of
the model were run to show what fertility rates
would be needed to get to different populations

Table 4.1 Total Fertility Rate (TFR)
Necessary to Acheéve Selected Populations

Population . . ) : . -
in 2050 TER with TER without in 2050 either with net migration averaging

(millions) | Immigration | Immigration 180,000 per year arith zero net migration

45| Not Possibl 0.30 Thesg are s_hoyvn Thable4.1_ and presen_ted
graphically inFigure4.1. It is assumed in the

50 0.08 073 model that the total fertility rate shown is
55 0.45 112 reached over the perio®20 to 2020 by
60 0.80 1.50 moving at a constant rate each year from the
65 1.13 1.85 current value, 1.860NS, 2010d)
70 1.44 2.18  To put these fertility rates in coxte consider
76 1.84 2.56 thatif every couple that currently has zero, one,

or two children continued to do so and every

2 The most likely life expectancies used in the model are called the Principal Projection in the ONS
documeniNational Population Projection 200Based.
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Figure 4.1 Total Fertility Rate (TFR) co_uple that currently has_ three or more
Necessary to Achieve &ected Populations in children only had two children then the total
2050, children per woman fertility rate would be about 1.4ONS,

2010d) That happens to be the fertility rate

23 necessary to reach a population of 70 million
) A in 2050, with immigration. It seems likely
- TFR without that the totafertility rate will not go below
Immigration 1.44 in the near future, and would probably

1.5 .
/ never go below one child per woman.
1

These fertility rates show the large amount of
053 / inertia in a population, especially one that has
45 50 55 60 65 70

increasing life expectancy. Even if there aver
only 0.3 children born per woman on average
and net migration was reduced to zero the
population in 2050 would only have been
Populationin 2050 (millions) reduced to 45 million. Despite the fact that
some of these scenarios are unlikely given the
low fertility rates required, thewill be the
basis of examination for the rest of this analysis. The reason for this is to examine how well lower
populations cope with ageing. Once it is determined if low populations will or will not be able to
support an ageing population, then it vadl helpful to consider which fertility rates are
reasonable.

TFR with

The scenario for 50 million with immigration will not be analysed because the birth rate is too

close to zero. The scenarios are hamed with the population they reach in 2050 and whether or not
they have immigration, for examp®® or 55 No Migration In addition there are other scenarios

which show different effects and these will be described as they come up.

Models that try to forecast 40 years into the future are subject to a great deedtfinty. In

the first part of each section, average results will be presented. These present what appears to be
the mostlikely outcome. However, the advantage of using simulation is that the variation in the
results can be seen. Therefore, eathien will also contain information about uncertainty both

within and outside the model.

Figure 4.2 Population to 2050Changing Only 4.1 Demographic Statistics

Life Expectancy (LE) Assumptions millions ) ) . .
One of the first things to consider when looking

80 Lareer at different models is the difference in the
78 : ILE effects of changes in life expectancy, fertility
76 Increase or immigration in getting to a given population
74 —— Central size. The next series of graphs shows some of
7 Forecast those effects.
70 // Figure 4.2 shows how changing assumptions
68 y _Eg""“ﬂ‘ about life expectancy can greatly affect the
66 Iﬁcrea«e population. All of. the Ilne_s haye t@antral
64 - ; Forecastassumptions for immigration and
62 No _ fertility, but show the difference of larger or
60 | | | | E:‘EE“ smaller than expected improvements in life

, Sann A sean A expectancy. ThBlo Increase in Life

2010 2020 2030 2040 2050
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Expectancycenario is unlikely to actually occur, but it does show how much increasing life
expectancy affects the overall size of the population. The difference in life expectancy at birth
between the higher and lower scenarios is about four years by 2050 and this has the effect of
changing the population by about five million people. Althougttlie most part in this analysis
life expectancy is kept constant, this graph shows that small changes can add up to significant
differences over a long time period. Taking this into account, in later analysis the forecasts made
should not be consideré¢a be precise numbers, but an estimate within the range of the most
likely outcome. In order to help make the
Figure 4.3 Population to 2050 Changing Only ~ graphs clearer, the legend will always be in

Immigration Assumptions, millions the order of the lines on the graph.
78 Figure4.3 shows the difference in palation
76 7 that immigration can make. With positive
74 Central / net migration averaging 180,000 persons
. Forecast each year in th€entral Forecasthe
= / population continues to increase over the
70 / projection period. However, with net
68 migration at zero, the population peaks in the
66 / S 2030sand decreases thereafter. In 2050
64 == - ;'Z,-e.l‘oN.et T~ there are about 12 million more people with
/ Migration immigration than without. About 60 percent
62 of those 12 million comes simpfyom the
60 . . . . 180,000 people each year entering the UK,
2010 2020 2030 2040 2050 butthe other0 percent comes frothe

children and grandchildrethat those
immigrants hag. If immigration stays at
current levels it will have a veryrge effect on the UK population but, just as important, is the
large uncertainty in these projections. If net migration turns out to be lowehor higher than
expected it could lead to greatly different outcomes in population.

Thesegraphs show the different magnitsdd the effects of thehree components of population
change: net migration, fertility, and life expectancy. Even thoughgesain life expectancy are
affecting the population, it can be seen that compared to immigration and fertilittydtlesast
important because tlexpectedchange in life expectancy is relatively small. Fertility is
important in the longer run, but the short run a difference of a little bit will noavea large
effect Net migration creates the most uncertabggausetihas a large effect on population and
can change quickly.

Anotherimportant poinis to consider what the population will lookdiin age structureFigure

4.4 shows population pyramids for 2010 and 2050 for three scenarios. The 2010 figure still
shows the traditional pyramid shape at the top, with a more rectangular shape for lower ages.
This shows that most people are livingp old age. The baby boom is also visible as bulges from
about age 40 tage64. The bulgen 20 to 29 year olds is caused in part by the recent surge of
young migrants coming to the UK.
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Figure 4.4 Population Pyramids for Selected Years and Scenarios, ages

2010 2050-Central Forecast
90+ Female 90+ Female
85-89 gs.go  Male
80-84 80-84
75-79 75-79
70-74 70-74
65-69 65-69
60-64 60-64
55.59 55.59
50-54 50-54
45-49 45-49
40-44 40-44
35.39 35.39
30-34 30-34
25-29 25-29
20-24 20-24
15-19 15-19
10-14 10-14
5.9 5.9
0-4 0-4

3 2 1 0 1 2 3 3 2 1 0 1 2 3
Population, millions Population, millions
2050-50 Million No Migration 2050-70 Million
90+ Female 90+ Female
35.80 Male 35.80 Male
80-84 80-84
75-79 75-79
70-74 70-74
65-69 65-69
60-64 60-64
55-59 55-59
50-54 50-54
45-49 45-49
40-44 40-44
35-39 35-39
30-34 30-34
25-29 25-29
20-24 20-24
15-19 15-19
10-14 10-14
5-9 5-9
0-4 | | 0-4
3 2 1 0 1 2 3 3 2 1 0 1 2 3
Population, millions Population, millions

The three pyramidf 2050 have a few features in common. They have all lost the pyramid
shape at the top because allsthscenarios have increddife expectancy. Unfortunately,
because there are relatively few people over age 90 right now there is no reliabdeprealict

the exact number f@ach age over 90 into tfieture. Consequently, everyone over age 9Qdas
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be grouped into one category. Perhapsniost striking difference between the three 2050
pyramids is the small number of young pedplthe 50 No Migation scenario. This is caused
by very low fertility rates. The lack of young people does make that scenario look rather
unlikely. Over time that tiny youth cohowill become thevork force and still have a very large
elderly population to support. his would also be a concern for any scenario with a lower total
fertility rate than this scenarid=inally, for 50 No Migrationthere are also fewer people at older
ages because net migration is zero in this scenarioC&htal Forecasts more rectanglar
looking, with a few bulges here and there, but primaalyghly equabmounts at each age until
about 65. This contrasts to th@scenario which matches tixntral Forecasfor people 40 and
older, buthasfewer people below 40 becseiof lower hith rates between 2010 aR@50.
Overall,judging from the pyramidghe Central Forecasand70 scenarioseenreasonablebut

50 No Migrationhas very few young people to support the older people of tomorrow.

Another way to look at age structure is tigh dependency ratios and texttwo graphsdo

that. Figure4.6 shows the youth dependency ratios for different scenarios through 2050. This
ratio is the number gdersons under age 21 to thteetweer21 andthe state pensipvage. These
ages have been chosen to more accurately reflect the ages of people who are involvthin full
work, and are slightly different than those from ONS that were used in the Background chapter.
There is no optimatumberfor this ratig but here is cause for concern tlealucation expenses
might explode if itgets too high. That is not the case in any of the scenarios. However, in this
situation some of the scenarios regiohith dependency ratie® low that they may cause
problemsbecaus¢ o dayéist st amde t o mo henthevrdosgetawery leweitr s .
means there may Ipeoblems irfinding enough people to woik the future. Notice also that

for the same population in 2050, the no migration scenario has a higher youth depeati@nc
This is because the majority of migrants are of working age, so with immigration there are both
more workes and fewer children relative to a scenario that gets to the same population without
immigration. The reason that the rates all levelisfbecause by 2040 all the youth have been
born under the new fertility assumptions and thus there is a constant number of them, but the
lower fertility rates have not yet had time to greatly change the size of the labour force.
Therefore from about 2040 at least 2050 the numerator and denominator in the ratio are
relatively constant.

The other side of dependenasethe oldage dependency ratiasd these argiven inFigure4.5.

This shows a very different pictutethat stown by the youth dependency ratios. Every scenario
has a dependency ratio in 2050 higher than in 2010. The sudden jumps downward in the graph
are caused by increases in the state pension agefiglingsis also interestingecause it shows

the different effects of immigration and fertilitpn apopulation. The scenarios with no migration
almost immediately start to have higher dependency Hat¢iosuse of there being fewer people of
working age relative to the scenarios with migration. Convers@ydifferent fertility rates do

not separate from each other until about 2035til then,all the workers havalready been born.
Some of thenmay or may not migrate, but differences in fertility will not affect this ratio for at
least 20 years.
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Figure 4.6 Youth Dependency Ratio to 2050*
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*Those aged less than 21, as a percentage of those aged 21 to state pension age

Figure 4.5 Old-Age Dependency Ratio to 2050+
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Table 4.2 Old-Age Dependency
Ratios for Selected Countries

Country | 2010 | 2050

Germany 32% 47%
Italy 32% 54%
Japan 25% 50%

*Ages used in ratios:

Germany & Italy 2010: (66+)/(21-65)
Germany & Italy 2050: (69+)/(21-68)
Japan both years:(70+)/(20-69)

Source: JapanNational Institute of
Populdion and Social Security
Research 2001Germany and Italy
Eurostat 2010

To a certain extent the higher edde dependency ratios of
somescenarios would be offset byi@ver youth
dependency ratio, but children are generally less of a
concern than the elderly. This is because the cost of
education is relatively well known amés a se¢nd date.
The cost of health care fotderpeople isnoreuncertain
and theymay live much longethan expected. The
troublesome padbout some of the loyopulation no
migrationscenarios is not only that tléd-agedependency
ratio is hgh, but thait is rising at a steepate, and very
quickly. Consider thad5 No Migrationgoes from a
dependency ratio of about 45 percent to more than 60
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percent in just 15 years. This is a massive change that would be very difficult for society to
hardle. Table4.2 shows old age dependency ratios for other countries for comparison. The
definition of dependency ratio is slightly different in some of the calculations, but as rough
comparisons they are useful. All three ofstieountries are considered to have very severe
population ageing: yet no clabe dependency ratio goes above 55 percent in 2050. This suggests
that, although there is no certain tipping point, any ratio above 50 percent may make it difficult to
care forthe elderly. With this benchmark, the lowsspulation scenarios with zero net migration
may not be feasible.

Finally, Figure4.7 shows the effects thgear to year variability in immigratiomas on the

Central Forecaspopulaton in 2050. Remember that 500 simulations were run for each scenario
andeach simulation hadifferent amourd of net migration.The inset ofFigure4.7 shows the
possible net migration for each year varying between 120,0200000 with 180,000 being the
most likely number.lmaginea bin for each population in 2050, such as 75 million, 76 million,
and so on. Then place each simulation result in its appropriat&igime4.7 would be the

result d this process. Thus $hows the range of possible populations tbatiltfrom theyearly
variation inmigration The columns that are taller happened more often in the simulations and are
more likely to occur. The vertical axis measures the perceotegee of each population
occurring. This shows a fair amount of uncertainty: all populations between 70 and 80 million
have a pretty good chance of occurring. This result is not surprising since immigration plays a
large role in population growth indHJK. What is more interesting is the way that the possible

Figure 4.7 The Range of Possibl€entral ForecasiPopulations in 2050: histogram shows the
percentage chancef having a population of that size

12% Distribution of Annual Net
Migration, thousands
10%
8%
6%
4%
2%
0%
65 70 75 80 85 90 95 100 105
Population, millions

* Caused by Varying Net Migration (see text for more detail)
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Figure 4.8 Old-Age DependencyRatio to 2050
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populations are skewed to one side. There are
no populations below 68 million, while on the
high side they go all the way up to 102
million. In the higher immigration scenarios
it makes a diffeence whether the immigration
takes place early in the projection period, or
later. If it happens earlier, then those
immigrants will havechildren whilein the
other simulationshe children of immigrants
are less likely to be born by the end of the
period. Finally, this graph shows the
importance of being flexible enough to
manage populations that can be higher or
lower than expected.

Figure4.8 tells a similar story of uncertainty
for the oldage dependency ratio of the
Central Forecast To understand this graph
imagine that all the populations for each
simulation were ranked from highest to

lowest. High Migration would be the population such that 95 percent of the all the populations
are lower than jtwhich in this casesi88 million in 2050 LowMigration would be the

population such thainly 5 percent of all the populations are lower thaaritd in this case is 70
million in 205Q This graph shows the effect of these different populations on tkegeld
dependency te. TheHigh Migration scenario moves farther away from hentral Forecast
than theLow Migrationdoes, for the same reasons that the high populatiBigime4.7 was so

Figure 4.9 Real GDP per Capita in 2050,
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50 +
]
40 -
[
[
30 2
- [
[
[
” %
20 ¢
[
[
[
10 ¢
[
[
/
o - ]
B Central Forecast
W65
=60
|55
DO 50No Migration

2010
GDP

per
~| Capita

EiE=

m70

@65 No Migration
D 60No Migration
055 No Migration
D45 No Migration

spread out. In this case the higpepulation

of yourg people (the children ainmigrants)
causeghe oldage dependency ratio be

lower. This showshat immigration can have
an effect not only on the total number of
people, but on the age profile of the
population as well. The range of possible
values,from about 30 to 43 percent in 2050, is
not as large as the rangeHigure4.5, where
the variance comes from the fertility
assumptions. These uncertainties show that
estimates derived from the model are not the
only outcome, buinstead the most likely
outcome from a range of possible values.

4.2 Economy and Labour Market

The economy is important to a discussion
about demographics because higher economic
growth can ease the burden on society even if
there are relatively more eldgipeople. GDP

is one measure of the size of an economy, but
to make the measure more meaningful when
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comparing populations of different sizes it is better to look at GDP per capita. This is a rough
idea of the share of the economy per person, and caseloeto compare living standardsigure

4.9 shows GDP per capita in 2050 for different scenarios. It is shown in 2009 pounds sterling,
which means that the increases are not the result of inflation, but represent an aetase iimc
purchasing power. For comparison, GDP per capita in 2010 is about £2208020103)

which means that in every scerma@GDP per capita is set to double or almost double by 2050.

The difference between the scenarios is small, but it is still interesting to consider the different
effects causing the variance seen in the graph. Takeethieal Forecashas a given and corusgr

the scenarios that deviate from it. Scen&Bdas the highest value of all, probably because it
has a similar level of workers as t@entral Forecastbut a smaller overall population in which

to divide up the economic pie. The opposite effectimaseen in pairs of scenarios that reach the
same population, one with and without immigration. Themigration scenarios have much

lower values for GDP per capita. This is probably because, relative to a situation with positive
net migration, the zeneet migration scenarios have more children and fewer workers: thus the
economy is smaller and split up among more peoples implies thatif immigration is high

foreign workers come and contribute to higher economic growth. However, it is alsdgossib
thatthe reverse is true: thaigher economic growth encourages immigrants to come, who then
contribute to further growth. Furthermore, if immigration was arbitrarily restricted with no
regard to the economy, it may well limit economic growth. ttasthe focus of thiseportto

settle debates about immigration, but instead to ensure the reader understands the assumptions
thatled tothe results shownThese results should be considered with caution as this is a very
simplistic model of the economywith this in mind, although there are differences in GDP per
capita, all scenarios should be considered to predict very similar standards of living.

There are two areas of uncertainty relating to future economic growth worth mentioning. The
most imporant, but least quantifiable, is that economic growth in the future may be different
from that in the past, which is where data for this model come from. There is no specific way to
deal with this, but it is an important point to remember when considibréisg results. Another

key area of uncertainty relates to labour force participation rates because, when assumptions
about them are changed, it can greatly affect GDP.
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Figure4.10 contains differentabour force paitipation assumptions. All three lines have a

similar trendalthough not of the same magnitudehe Central Forecastises constaabour

force participatiorrates from recent historical data. If participation rates near the state pension
age increase ih the change in the state pension agiemale participation rates rise to male
levelsthen economic growth follows the middle lin# female rates increase to maled people
adjust to the new state pension age then the highest economic growth i§kmsdast scenario

is unlikely to happen as there will probably always be wowiem choose to raise children

instead of working and some older people who will retire before the state pension age. However,
it serves to show that higher economic groisthossible, even in the scenarios with smaller
workforces, if women and older people increase their labour force participation. The difference
in economic growth between tientral Forecasand the highest growth scenario is 500 billion
pounds in 2050yhich is a large amount. To keep economic growth estimates conservative, the
Central Forecasassumes that labour force participation rates stay at recent levels.

This section has outlined some of the estimates of economic growth derived from the model as
well as pointing out the uncertainty in them. All scenarios have much higher and roughly similar
living standards sdrom the viewpoint of economic growth|l of themseem acceptabldn

summary, there seem to be downside risks to growth from reggriatimigration. There is also

the chance that economic growth could be higher than estimated if women and older workers

Figure 4.10 Real GDP to 2050 for Different Labour Force Participation Scenais,
billions £ 2009
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enter the labour force at higher rates than in the pashe sections that follow costs for
different programmes are estimated g@&ecentage of GDP. It is important to understand the
reasons that GDP could be higher or lower than expected when considering these costs.
4.3 Pensions

In the first section of this chapter, eddje dependency ratios suggested thatdopulation, ne
migration scenarios would present difficulty in caring for the elderly. This section addresses the
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same concern from a different perspective by analysing the cost burden to society of pensions for
different demographic scenarios. This is arguably a betteratstioh whether different

demographic scenarios may be feasilflgure4.11 shows the total cost of state pensions to

2050, assuming one percent growth each year wpgesioner costs. This graph is similar in

shape to the graph ofd-age dependency ratios. All the-migration scenarios break away from

the migration scenarios almost right away, and then there is no more splitting until the mid 2030s.
From there, the lowgpopulation scenarios have higher costs and the hjgbgedation scenarios

have lower costs.

In the nemigration scenarios there are fewer workegkative to the other scenarj@most
immediately. This leads to lower economic growth and explains why pensionisestsa
percent of GDP. The reastime dfferent fertility raies stay together until the 26313 because
that is when children born today begin to enter the lafmvae More workers lead to more
economic growth and a lower pension burden. Remember the number of pensioners is not
affected bychanging birth rates in a 4@ar projectionalthough differences in immigration do
play a role. tis primarily the economy that is driving the differences in ca@$t.of the scenarios

Figure 4.11 State Pension Costs to 2050 based on current legislation, percent of GDP
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with immigration do not see large increases in cost over theqtiaj period. The two lowest
no-migration scenarios have large and growing costs that would be difficult to manage, but the
no-migration scenarios with 2050 populations of 55 million and above do not see costs grow as
quickly.

There areaveral areas afncertaintythat are important. Economic growth mag/the most

significant onesince all the pensioners have already been born. In that sense, the bill is already
determinedit just depends how large & & apercentage of the economy. Governmenicpas

another big area of uncertainty. This analysis assumes increases in the pension age take place as
planned. At the time ofwriting, there is discussion in the current government of raising the state
pension age earlier thacheduled There are m details yet, but a cost estimate was run using

some of the dates being discussed. The shape of the graph was similar t&ithaedf11, but

the costs were slightly lower. This analysis is resilient to some government painyec

because it is not based on any specific plan, but on assuming that the Government will provide a
similar level of pension to todayAnother source of uncertainty is that{pensioner costs may
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rise faster or slower than estimated. Finally, lifpestancymay improve more or less than

expected, which would lead to more or fewer pensioners, respectively.

Each of these factors @@mpounded to make the overall uncertainty quite laFigure4.12

shows the highest and lowesist estimatefor the Central Forecast TheHighestcost estimate

assumes that pensions will grow with earnings, thaekfgectancy will grow faster than
expected, and that economic growth will be lower than expectedLdWestcost estimate
assumedhat pensions will grow with inflation, that life expectancy wilprove lesghan
expected, and economic growth will bigher than expected. This leads to quite a large

difference in cost by 2050, ranging from less than three to more than seven pe@BRt This

is almost as large as the difference between the highest and lowest cost of different demographic
scenarios. Given the uncertainty surrounding a particular demographic scenario, this provides

evidence that, except for the higheest demogaphic scenarios, any of the scenarios would

probably be manageable in terms of pension cost.

Pensions are a

key area of

concern
planned increases in the state pension age there is very little reasondem in the scenarios

when

consi

with migration. Some of the lowgropulation scenarios with net migration of zero do predict a

rather large growth in pension costs that does not show any sign of stopping.

Figure 4.12 State Pension Cost$o 2050,

percent of GDP
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The UK currently spends about sevenceat of its GDP on Hospital and Community Health

Services (HCHS), which makes up the bulk of the money spent on (Rafithrtment of Health,

2009; HM Treasury, 2010) In thiscarettont Silhemdefidrr s to t he
HCHS. Figure4.13 shows the estimated cost of healtinecfor different demographic scenarios

for every ten years between 2010 and 2050, assuming thp¢s®n costs grow with earnings.

As with pensions, the Amigration scenarios with the same end population all have higher costs.

Again this is primarilybecause of lower economic growth. Initially the loyepulation

scenarios have lower costs than the higher population ones. This is partly explained because

births are quite expensive, and there are far fewer births in the pmpetation scenariodt is

al so because there are fewer children who need
inexpensive compared to older groups, but since children do not contribute to the economy,

health costs will be lower as a percent of the economy.

Overthe years, however, the costs for different populations begin to converge. By 2050 costs are
actually higher for lowepopulation scenarios. This is primarily because, from the mid 2030s

Figure 4.13 Health Costsfor Hospital and Community Health Services for Selected Years,
percent of GDP
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onwards, the small cohort of workers in the loywepulation scen&s begins to limit economic

growth, at the same time that a large number of older people requires expensive health care. The
higherpopulation scenarios have similar numbers of old people, but have more people of

working age to pay for it. For this remsthe costs are more manageable. It should be pointed

out that costs rise to over 8 percent of GDP in every scenario, which suggests that health care
costs will be problematic no matter what the demographic situation is.

As was done for pension costighestcost and_owestcost estimates have been created for
health costs for th€entral Forecast TheHighestestimate assumes that gerson costs grow

at 3.5 percent above inflation, and that there is low economic growth and high life expectancy.
ThelLowestestimate assumes that guarson costs grow at inflation, and are accompanied by
high economic growth and low life expectancy. Tenstant Healtlestimate does not take into
account expected improvements in health when estimating costs. The aesshown ifrigure
4.14.
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Strangely, thé.owestcost is a little higher
Figure 4.14 Health Costsfor Selected Cost than theCentral Forecastintil sometime
Growth Assumptions (see text for detail), between 2030 and 2040. This is primarily
SEEE TSR] because theowestestimate is based on low
life expectancy, which mearthere are fewer
people to provide health care for, but also that
expected improvements in health are lower.
The overall effect is about even until around
2040. In theHighestscenario cost rises so
quickly primarily because pgrerson costs are
growingfaster than the economy. Also notice
that theConstant Healtlestimate is growing
just as fast, which emphasizes how important
it is that health improves as well as life
expectancy. The range of costs between the
scenarios in 2050 is a full percentgopént of
GDP, which is significant, but not as much as
that for the different demographic scenarios.

Overall, it seems that rising health costs will
be a concern no matter what the demographics
are. In 2050 all of the demographic scenarios
have average eots at least a full percentage
point of GDP higher than in 2010, and there is
some upside risk that they could be much higher. In terms of which scenarios seem manageable,
the lowpopulation, nemigration scenarios again have costs growing very quickijciwwvould
probably put a great and perhaps impossible burden on society.

4.5 Education

Education is the last section of the model and the number of students in different scenarios is
important. Figure4.16 shows thenumber of those aged 5 to 18, through 2GE&0a percentage of

the total population. This age group captures most primary and secondary school students. The
percent of students igvelin all scenarios between 20a86d 250. That is the period when

lower fertility rates have been in effect long enough that all the students have been born in
smaller cohorts All the scenarios have fewer studeatsa percent of the population by 2056

such there is no real concern about educations;astevidened byFigure4.15. Every single

scenario has level or lower education costs throughout the projection period.

Consider though what the number of students really means. 4% tHe Migrationscenario

there ardewer than two million studenis 2050 and almost 11 million people aged 52 to 65.

The latter group is getting ready to retire and the former group is getting ready to replace them in
the workforce. Tat will be quite a decrease in the labour forceeréfare no specific guidelines
about what would be d@asible, but so few young people for so many old people is very different
from anything seen in the modern world and it could be difficult to manage.
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