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Even though 2050 lies far in the future,
government and business project what scenarios
they might face by then. Futurologists aito

spot trends and challenges aheand time, so that
we can prepare for them. Malthus could be
called a futurologist. In this briefing, trends
extrapolated from his food production variable
will be looked at. It will be argued that while
economic changes, urbanisation, technological
advancenent and environmental degradation all
influence consumption and resoureavailability,
population growth determines the severity of
the influence of each factor.

A look at the different population projecthn
variants shows that bothguality of life and the
cost of living ae best safeguarded when the UK
experiences low population growth.
Consequently, it is clear thgpopulation
stabilization at a sustainable leveinust be
included in futuregovernmentpolicies. Not only
should the UKprofess this domesticlly, it should
also do so globallyn order to reduce
consumptionbased conflicts that would force
millions to migrate.

The history of futurology

Futurology is the discipline of projecting the
future. It uses science to assess potential future
events, butalso relies heavily on art and
imagination! Futurology is mostly related to
science fictionbut many authors have accurately
predicted real developments in their works. H.G.
Wells predicted the emergence of nuclear
weapons in 1914, years before they aainto
existence? Arthur C. Clarke wrote about a
network of satellites in orbit in 194%8yven though
the first satellite was not launched until 1957.

Naturally, many predictions miss the mark. Due to
the complexity of humasociety it is important

to consider human, technological, economic and
political factors systematically when projecting
futures? In spite of the problems futurology
encounters, the discipline has been used by
governments since the end of World War Il. The
U.S. military started usintechnological

forecasting then, which is essentially a type of
futurology?®

Value of predictions

Today, futurologists predict futures using
systematt brainstorm sessions, scenahailding,
historical analyses, the gathering of opinions,
following trends andenvisaginglesirable futures.
Even though predictionend to fall short in
realityt due to the difficulty of anticipating social
developments, economichanges and political
realitiest futurology certainly has value.
Predictions point out potendl problem areas,
allowingusto respond to these in time.

Allowing sufficientitme to prepare for changeds
important, because reversing established trends is
more difficult than preventing them altogetheit.
maybe necessary to develop specific teclogies

to prevent or achieve something. Production lead
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times are usually significant anfor that reason

it is valuable to know far in advance whatght to
be developed. At the same time, it may take a
while beforean innovatiorhas sufficient impact.
Hence, impact lead times should be considered
too.

- Al OEOCOS6 DPOAAEAOEIT I
Population Matters draws from the thought of
ThomasMalthus. Hecan becalled a futurologist.
Malthus predicted in 1798 that food production
would not be able to keep up with exponesti
population growth. While his prediction was not
accurate, he drew attention to a significant issue:
unsustainable population growth and the
challenges this creaté's

Though Malthus underestimategchnological
development his predictions are still valuable. It
is possibldo extrapolate his ideas. He chose to
focus on food productiorand in line with that it
makes sense to exteithe argument to
consumption in generalhis canin turn, be
connected to further developnms, such as
environmental preservation and societal
functioning.

Global current and future
trends

Currently, there are significant global inequalities
in consumption patterns. Citizens of affluent
states consume more per head than their
counterparts indeveloping nation8.Population
growth, economic development and urbanisation,
however, cause consumption patterns tofshi
Whilethis hasso farallowed millions of
individuals a way out of poverty, increased
consumption also has adversaplications sulk

as environmental degradation and resource
depletion.

Population

Population growth is a consistent feature in future
projections. While the United Nations projects
that the global population will increase to around
9.6 billion by 2050, it is also expectiuht
demographics will change significantly. It is
thought thatlongevity will continue to increase
e.g.one in six people will be over 65 by 2050,
which will give rise to serious healthcare
problems?01!

Total consumption

While there are many forms @bnsumption
energy and agriculturalonsumptionare two
components that prove particularly challenging
globallyin relation to population growtH?

Energy consumption

Energy is a key input into the production of
consumer goods. Meeting the growing global
demand for energy is a challenge, because the
world faces depleted fossil fuedserves.

Whilethe world needed a total of 6,100 Mtoe
(Million Tonnes of Oil Equivalénin 1973, it
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required 13,541 Mtoe in 201%.o0ssil fuels are the
main source used to fulfihose energy needs.
Most energy is consumed by developed nations,
but developing nations are using increasingly
more energy as their economies grow.

World energy consumption
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Currently, he industrial sector consues52 per

cent of all global energy. Increasingtyany
countries will industrialise in the futurend
thereforethe demand for energwill grow.!*
Similarly, it is expected that globalectricity
demand will rise by more than twthirds

between 2011 and 2035. In 2012, 42 per cent of
all energy sources was already used to generate
electricity1® Increasing electricity demand would
thus put a great strain on primary energy sources.
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While there is promising growth in renewable and
alternative energy technologs most areas of the

world with rapid population growth are excluded
from their widespread usage due to global
disparities in wealth® For this reason, there is
increasing concern that some of the regions of the
world with the largest need for clean energy
sources mayot be able to follow the same

energy trajectories that developed regions are
following without significant environmental
consequence®r before our energy reserves are
depleted?!’

Agricultural Consumption

In line with population growth and areasing

global affluence, global meat production rose to
308.5 million tons in 2013. This was an increase of
1.4 percent since 2012and FAO estimates that

this trend will continueg'81°

Global meat market 1980-2030

Global meat demand expected to grow by nearly 40% in the next 20 years
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Industrialised farming and livestock practices have
significant implications, including high greenhouse
emissions, land degradation, inefficient use of
nutrients and high water consumptici Food
insecurity will become increasingly prevalent in
the future. Some evidence of that is already
GAaAOES® LY HnnnI wmc
population needed international trade to meet
food needs angdglobally, grain imports increased
more than fivefold between 1960 and 2013, as
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more nations turned toriternational markets to
help meet domestic food demartd.

Though improved technology has the potential to
increase productivity and agricultural efficiency,
climate change gives rise to more natural
disastersand the degradation of the environment
also afécts productivity adverseKkf.Water

scarcity is anothefactor closely related to
agriculture. Not only is water scarciys such

seen as one of the most problematic challenges of

the future, but also,greater agricultural demands
will exacerbate this filher.?

Per capita consumption

Not onlydoes population growth drivincreased
total consumptionput alsoper capita
consumptionis on the rise Thisis causedpartially
by economic development and urbanisation.

Economic development

Figure 2: Projected growth profiles for major economies — Regression to the mean
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It is expected that the gap between the three
largest economies and the rest of the world will
widen, and that upcoming countries will overtake
some of thecurrently-largest economies. The UK
will likely no longer be among the top ten
economies by 2058.Emerging economies will
overtake the Group of Seven (G7) economies in
terms of Gross Domestic Product (GBPjet, as
emerging economies matuyé is probable that
their growth rates will gradually slow down.

Even though emerging economies are projected

to overtake developed countries in terms of GDP,

it is expected that the GDP per capitdl remain
much higher in the developed world. For that
reason the developed world vl continue to have
comparativelyhighconsumption?® In spite of this,
per capita consumption will grovand the
consumer market will become more diverse and
more demanding’

Figure 13: GDP per capita in PPP terms for the G7 and E7 economies
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Urbanisation

Globally, the number of urban residents is
growing rapidly. In 1900, 13 per cent of the

g 2 NIpdp@aiion lived in citis. By 2000, 2.9
billion peoplet close to 50 pecent of thetotal
globalpopulationt lived in cities. It is expected
that by 2025, there will be 40 citiagith more
than 10 million resident&*2°

Urbanisation creates great challenges. It puts the
infrastructure andpublic servicesf cities under
pressure. As a rellt, great investments are
needed to satisfy the demand for urban facilities
and to maintain or improve their quality. It is
estimated that ove#8 trillionwill be needed to
upgrade the infrastructure of New York, Beijing,
Shanghai and London over thexteélecade®
Urban dwellers use more rearces and generate
more wastet four times moret than people in
rural areas’* Many cities will likely struggle to
deal with such increaseas their sewage systems
are not buit to support threm. Ths means there is
a danger that thequality of life will increasingly be
difficult to maintain in urban areas.
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Resources

Growing consumption means a growing demand
for energy,and this in turn means thahe world
faces depletddfossil fuel reserves

Coal

Total coalconsumption increased by
approximately 167 per cent between 1973 and
2013. While coal consumption grew by 0.4 per
cent on average in 2014, production levels fell by
0.7 per cen€? Current predictions are that there
are sufficient coal reserves for 110 magrears of
consumption® It has been projected that coal
consumption will peak worldwide in 2025, before
declining by 10 pecent by 204G

world coal! consumption

1973 2013
Non-energy use Mon-energy use
0.9% 6.1%
Transport
0.3%

Tronsport 5.0%

1 069 Mtoe

1. In these graphs, peat and oil shale are aggregated with coal.
2. Includes agriculture, commercial and public services, residential,
and non-specified other.

Chart:International Energy Agency

oIl

Global oil consumption increased by
approximately 165 per cent in 30 years. In 2014,
840,000 more barrels of oil per day were
consumed than in 2013. This increase is related to
rapidly growing emerging economi&sBy the end

of 2014, 1700.1 billion barrels of oil remadh
meaning that there is sufficient oil available for
another 52.5 year& It is projected that the

demand for oil will grow strongly in the futufé.

1973 and 2013 shares of
world oil consumption

1973

Non-energy use

6.2%

e

Other!
23.1%

3 716 Mtoe

1. Includes agriculture, commercial and public services, residential,
and non-soecified other.

Chart:International Energy Agency

Natural Gas

The global consumption of natural gas more than
doubled between 1973 and 2013. In 2014, it grew
by 0.4 per centwhich wa well below the average
2.4 per cenannual growth rateof the previous
decade®® It is expected that there are enough
natural gas reserves for another 54.1 ye¥r¥et,

it is projected that the global demand for gas will
almostdouble by 204@°

1973 and 2013 shares of
world natural gas consumption

1973 2013
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% 1.1%

2.8%

Transport 2.7% Transport 6.9%

1. Includes agriculture, commercial and public services, residential,
and nen-specified other.

Chart:International Energy Agency

Alternatives

Scarcity otertainfossil fuels may drive people to
turn to others that are more costly textract.
These increased extraction coswuldbe very
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harmful to businesses, even making some no
longer financially viableNewtechnology may
allow humans to extradossil fueldor a longer
time, but ultimatelythis is only a temporary
solution.Certain extraction methods, such as
fracking, arealsoextremely damaging for our
environment. They pollute the atmospherand
they could cause earthquakes and spoil clean
water.4+42

Alternatively, a focus can be placed on the
development of renewable esrgy sourcesAll
energy that is derived from natural processes that
do not consume finite resources is considered

renewable. This includes biofuel production and
geothermal, wind and solar ener@{in 2014,
renewable powesources provided siger cent of

GKS ¢62NI RQa St SOGNAOAGE @
energy production almost doubled in five years.
Mostrenewable powern 68 per centt is

generated in the OECD countriés.

The major challenge that renewable energy faces
is that it iscurrently impossibléo produce as

much energy as fossil fuel generators using
renewable energy sources. The development of
generators and the improvement of technology
arealso costly. Moreover, solar panels and
windfarms require a lot of land and, at the
moment, energy sugdy is not yet reliable, as it

depends heavily on the weather and generators
are not yet widespread enough to overcome this
problem# Consequentlyit is probable that
countries that need energiyn the short termwill
choosecheaper but more damagingmethods of
energy generation.

Environment

It is projected that global G@missionswill

increase rapidly. Whiléhe world produced
approximately 33 gigatonnes of @@ 2010, this
amount is expected to rise to 55.87 gigatonnes by
205046 Due to expectedansumption and
population growth,it is assumed that total GO
emissions will increase until at least the 2050s,
before falling slightly’

Emissions projections assuming constant per capita carbon emissions

Carbon Dioxide Emissions (millions of tonnes)
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Graph:the energy collective

Once the world runs outf fossil fuelscountries
that rely predominantlyon finite resourceswill

run into trouble. Therefore it is expected that
sustainability will rapidly become a business
imperative. The impact of business decisions on
the environment and society will become
increasingly important for consumers as wéll.
Such a change would lilggring down emissions.
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UK current and future trends

Population

The! YQ& LJ2LJz | GA2Yy &AT S
million in 1960, to 64.4 million in 20121t is
currently considered probable that it will pass 70

9 Combination variants assume different rates
for two or more assumptios>°

1 The zero migration variant assumes that net

K | énigr,qu%vg"}}ae z:pr&@l{(timﬁsl_incy@ future,

while the low and high migration variants hold
that the net migration value will change over

. . i 56
million by 2027° Eurostat projects that the UK time.
will have more people than France by 203aad variant rojections
H H . Fertility Life y  Net migration Total ion (000s)
that it will have the largest European Union e Princpal Frincipa Pincpal 74,284
. . projection
population by 204752 With only Luxembourg, standara “single component varants
i i High fertility High Principal Principal 75,765
Belgium and Sweden projected to grow fastée towterity  Low Pl PncpEl 72500
’ . High life Principal High Principal 75,051
LY Q& LJ2 Lidzt | fdsterahdn tiieE0 f I NB Ry o
ow life rincipal ow rincipal 73,488
expectancy
ave rag e . ngh m\gra):\on Principal Principal High 76,786
Low migration Principal Principal Low 71,783
The most populous countries in the European Union sanare “combmat:;;\:::j;m vigh High High 79,090
W Germany M [taly s} Low population  Low Low Low 69,273
= ) Special case scenario
AN Zero net migration Principal Principal Zero 67,658
85,000,0( (natural change
e only)
71,250,000
—_—

57,500,000

30,000,000

Graph:CityAM

Variants

Predicting population growth accurately is difficult
because there arseveralvariablest fertility,
mortality and migratiort that must be

considered. Thus, there are in fact many
projection variations. ONS has released several of
0KSaS LINBRAOGAZYya&a UGKI @
population size might be like by 203Ehe

following assumptions underlay theseenarios:

1 The principal priection is based on the
assumptions that are considered most
probable>

1 Single component variants look at the effect of
varying one assumption at a time from the
principle projectior??

Table adapted fromONSand ONS

The different projections illustratdearly that

while changes to one component of population
growth can make a big difference, ultimatelly

must be tackled to stabiézgrowth. ONS only
considers the development of population until
2039. It is, however, possible to imagine how each
trend would develop beyond that year when all
factors remain the same. Only the LP scenario
would likely imply population stabil&ion from

2039 onwards.

Figure 2.4: total

v ending mid-2039

and proj UK, year ending mid-1981 to year

Millions
80 -

——LF = Lowfertility

=—LP = Low fertility. lowlife expectancy, low migration
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Graph:ONS
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Ageing

It is projected that the UK population will continue
ageing, with the average median age rising from
40.0 years in mi2014 to 40.9 years in mig024
and to 42.9 by mi€039° Naturally, the more
longevity improves and the more fertility rates
fall, the more society will age. Whibgeing per se
is na aproblem, it does present society with
challenges.

Total consumption

The UK consumes less energy today than it did in
1970, in spite of its ppulation growing by more
than ninemillion people®® The Department of
Energy and Climate Change (DECC) predicts that
gKAETS GKS
70 million by 2030, the country as a whole will
consume the same amount of energy then®®

Total energy consumption (1970-2030)

Graph:BBC

9 The industrial sector hasnsumed 44 per cent
less energy since 1980, due to a shifvémds
less intensive industries and increased energy
efficiency®°

1 Servicesised eighper cent less energy in
2011than they did in 1980even though the
sector has doubled in sif&.

1 The transport sector has consumed 55 per cent
more energy since 1980, miysdue to
increased road and air traved.

1 In the domestic secterenergy consumption
fell by threeper cent between 1980 and 2011,
while the number of households in the UK has
increased by 30 per cent. The decrease
consumptionis mostly ascribed to emgy
efficiency improvements and improved
insulation®364

Per capita consumption

The average person in the UK consumes
significantly more thameople in the developing
world. Government figures show that energy
consumption per person has reduced sligtsilyce
2000, but this drop is ascribed to improved
efficiency®

1 - . i Domestic energy CﬂnsumptiOn per person, per household and per unit of
P YQ incrdagtbJolér I U A 2 oo income, UK (1970 to 2014)
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Graph:GOV

Water consumption in th&K has grown by an
average of ong@er cent per year since 1936.
Currently, people use 150 litres of waten
averageper day®’ If all the water used in the
production process of other goods we consume
daily is taken into consideration, the average
person consumes 3,400res a day® While there
are plans to reduce per capita water consumption,
water scarcity is considered arous future
problem in the UK, especially in Londdme {South
East and East of England. Rainfall and available
water are relatvely low in this egion, while
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population size is high compared to other areas in
the UK®®

Resources

Even though it has been forecast that the UK will
consume less energy in 2030 than it did in 1970,
UK societ will still face severe energglated
challengesThegraphdisplayed earligrin fact
shows acurved future projectiodine after 2022.
This implies that, while the UKcurrently
successfully reducinits total energy

consumption, it is expected that it will fail to do so
in the future.

Fossil fuelaind nuclea

Historically, he UK has reliedredominantlyon
fossil fuelsand nuclear energy

9 Until the late 1960s, the UK mainly produced
coal as a source of energy: 228 million tonnes
were mined in 1952 from surface and deep
mines’° Before the 1970s, a lot of coal was
used for the fuelling of trains, for cooking and
for the heating of homes. Currently, around 80
per cent of all coal is used to generate
electricity”* While around 80 per cent of the
''YQa SySNHeé OF Y&isTNRY
amount fell to 30 per cent by 2008The UK
also has to import more coal every year: of the
48.5 million tonnes that were consumed in
2014, 41.8 million were imported, mostly from
Russig3™

1 Between 1970 and 2013, the amount of oil
that the UK consurd annually fell from 13
million to 780,000 tonne& This sharp
decrease waftargely caused by the availability
of cheap North Sea gas from the 1990s
onwards’®

1 Gaspowered generators produce 30 per cent
of the electricity used in the UK The total gas

demand has been in decline. Between 2013
and 2014, consumption declined by 8.9 per
cent’® Since 2004, the UK has imported

around 45 per cent of its gas supply, mostly
from Norway, Belgium and the Netherlants.

1 Nuclear reactors generate 19 per cent of the
UkQa St &albdtknd af thésereactors
are, however, due to be closed by 2023.
Building new reactors is considered expensive
and the problem of radioactive waste storage
has so far not been overcome. Insurance and
the costs of potential hazards make further use
of nuclear power unattractive for the UK.

Renewable energy

RENEWABLES: 2015

Renewable electricity generation
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The UKsfocusingincreasingly on renewable
energy.Between 2014 and 2015, renewable
electricity generation increased by 29 per céht.
It is to be expected thahis will keep growing.

Environment

Human activity has an adverse effect on the
environment.Pollution is not oty harmful for the
health of humansnd wildlife,but it isalso seen
as a trigger for climate change. Climate chamge
turn, exposes the UK to extreme weather
patterns, including flooding and droughiBhe
average temperature in the UK has risembyg /
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the past 100 yearsaand average summer
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2040s Not only will this affect e)ystemsput it
will also impact food productiof?

UK g gas emissi to targets

Total GHG emissions
(millions tonnes CO2-eq)

1990 2000 2010 2020 2030 2040 205C

[ Totalemissions ——GHG Reductiontargets «++ Carbon Budgets

Graph:Chris Beales

The UK is dedicated to reducing its carbon
emissions. It is projected that the UK will manage
to achieve the carbon reduction targets between
2013 and 2022, yet it is feared that it will not
successfully medts targets between 2023 and
2027if no further action is takenThis ishlamed
largelyon an increase in theumber of
householdsand growing transport demant.

Implications for the UK

While all trends will influence the UKhe extent

to which that happens will depend largely on the
levelof populdion growth. The reason for this
simple:more people means less space and fewer
resources per persorfor that reasopit is
interesting to analys¢he likely implications for

the UKin the two mos extreme population
projection scenarios

High population projection

According to the high population projection
variant, the UK will have over 79 million
inhabitants by 2039, which means that it will have
grownfar beyond 80 million people by 2050To

achieve this, fertility rates and longevity must

I .Aa

Because fertility levels would risthe UK
populationin this scenariavill not age as much as
it would inother scenarios.

Social impact

Rapid population growth causes great challenges
and the faster he growth, the less time society
hasavailableto anticipateand adapt Technology,
in the form of robotics, already replaces humans
in somejobs. This creates greater efficienbyt it
also means that there are fewer jobs. TheiblK
already facingignifcant unemployment levels

and it can be assumed that this will only be worse
in a future where even more people enter the job
market, and robotics are more advanced than
before.

Society must be adaptl to meet the needs of an
evergrowing population. Scarcity of land and
resources will drive up the prices of housing and
utilities, and the expansion of existing
infrastructure will put a great strain on the
TreasuryWhile it is often assumed that additional
people pay for themselvdsy contributing to the
economy, it is also accepted that a population
increase of one per cent requires an additional
oneper cent of all assets to maintain a constant
quality of life® Hence, population growth will
evidently cause living costs to rigad the
stronger the growth rate, the higher those costs
will be, not least because the lifespan of assets
will be drastically reducet.
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Environmental impact

Human existence affects the environment
adversely. Yet, humanity relies on the ecosystem
and biodversity for its weloeing in manyways®
As population size increasesgthegative impact
of the human speciesn the environment will
grow.

Nature provides humansith many economically
valuable services. It directly provides us with
natural resourcesrad, while some of those such
as coal and gas are finite and damaging to the
environment, othersuch as the sun and wirade
sustainable. Indirectly, naturi@fluences our
health positively including its facilitation of
leisureactivities Our natural envonment also
has the capacity to alleviamome of the effects of
climate changeand to counterbalance some of
our polluting activities$?®

Environmental degradation would increase living
costs, becausehe free \Bervice$bf nature that
would disappear when we degrade the
environment further would have to be replaced.
Maintaining a good quality of life would thus be

increasingly expensive, if not impossible. Societies

will try to optimise the use of resources, space
and time, but it remains a fact that certain things
stay limited. The more peopleholive in one
space, thdess spacthey have to divide between
them. We may reduce resource waste per capita
but when the number of headacreasesthat will

not be sufficient Consequently, it is inevitable
that both the quality of life and the cost of living
are affected adverselyn a scenario of high
population growth.

Low population projection

According to the low population projection
variant the UK will have over 6®illion

inhabitants by 2039. Yet, it is projected that this
will be the peak of that growth curve, meaning
that population size will either be stable between
then and 2050, or fal? Because fertility rates are
low in this scenario, it is probable thateigg will
be a more prevalent challenge thirisin the

high population projection.

Social impact

Unemployment will not be as big a problem in this
scenario. There will be relativetyore numerous
older people, sparking a feaf an unbearable
dependeny ratio. As robotics are expected to
play an increasingly bigger part in busineks

will not be @ problematic as fearedMoreover,
involuntaryunemployment will be rarerand
medical deveopments will most likely extenthe
working life of individualsallowing them to
participate in the labour force for a longer time.

Whileeven a small amount gfopulationgrowth
will likely increase congestion and scarcity of
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