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Securing the long term in notional and global decision making
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Figure 1: Global megatrends in the 21st century

Source: Oxford Martin Commission for Future Generations.
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Diverse Perspectives on a Green Economy

§ ¥ E’
- o
i e € g9 reg.']'iﬁlﬁﬁ““”* Ecunumy@a"s oS E Him
g*g‘“" D L5 —g‘é 5’?imd§mwmm with mlmp CUCE &g s ‘:E
. = om0 £ 2 g &, 5 ‘= .- private
ErFEES B s wrbﬁeﬁuﬂ'?:‘“é%é%=-
o 5 EEanthE E5¢ "—" foo i e f2
51gn1ﬁcant SO g 2 ek 2=t £ 20 S pexposing 5 B
remfnrc U’) ‘= lens ]hdus‘g}g & E_ E E' maE Pk% g T.;'Efwm;niﬂn
environmentals = ==
VHITIAl = =r= i
duant focusing ug systemic & -2 addressing 3 e E B
) _;.‘? Egmwml SOCIa ou . C]_qu’t[]recgmhsa
fe ET o VCIQ) r =S Femt”
aﬁmgmmﬂsq) § reduced g=



OXFORD
MARTIN
SCHOOL

The last half of the 20" Century: five decades of exponential
growth and achievement
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Innovation & scientific progress

Disease & poverty alleviation

Massive population growth

Large-scale natural resource
exploitation

Substantial ecosystem service
degradation

Acceleration of greenhouse
gas emissions
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There is less poverty, but more food inequality

* ~1.3bnstill live below the poverty line (51.25/day)

 1in4children worldwide are stunted

* 1n 2008, 35% of the world population was
overweight, and 29% was micronutrient deficient

Underweight females BMI < 185 Obesity females BMI = 30

Industrialisation, globalisation and
urbanisation have led to significant
greenhouse gas emissions

Bangladesh
Ethiopia

Mozambique
Cote d'lvoire

South Africa

Guatemala
Peru

Source: GloPlan, 2014 We are more informed than ever before

. MEDLINE-indexed articles
nd physical resource pressures published per year
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In key ways, the early 21°* Century is already determined... |V
but at the same time the future cannot be like the past

OXFORD

The global community will have to contend with a number of significant challenges
Consumption will increase with prosperity

Demographic momentum:
An extra billion people by 2025

Urbanisation:
global urban:rural ratio ~55% by 2025

Climate change:

GHG in the atmosphere now will drive changes up to 2030
_— -

’;. o il

Alemao Shanty Town, Brazil
Brazil is forecast to have 90% urbanisation by 2020

33% of the world’s urban population live in slums
The world’s cities emit almost 80% of global CO2
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Global Population Predictions

World population by major area, 2010-2100

Historical progression of Global Population

Werld population in 2015=7.3 billian " S Total Year Interval
| B Africa .
o s Population
B Ewope 3 billion 1959
B Latin America
Eartean
4 Billion 1974 15 years
" Northem
" Oceaniz 5 Billion 1987 13 years
2010 2005 3030 2025 2030 2035 240 2045 2050 2055 2060 2065 2070 2075 2080 2085 2090 X3 2100 —
Source: World Population Prospects 2015, UN 6 Billion 1998 11 years
7 Billion 2011 13 years
More than half of global _populatlon growth p—— B 11 years
between now and 2050 is expected to
occur in Africa: of the additional 2.4bn 9 Billion 2040 18 years
people projected to be added to the global —
. 10 Billion 2055 15 years
population between 2015 and 2030, 1.3bn

will be added in Africa
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What does the Anthropocene look like? bl

TROPICAL FOREST LOSS MARINE FISH CAPTURE
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Figure 29: The “great acceleration” TRANSPORTATION

Figures illustrate trends and how the size and scale of A

events have changed. Source: IGBP, 2016. Plots based on
the analysis of Steffen et al., 2015b. T2 et i e
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Source: Living Planet Report 2016
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Global Material Flows

* Annual Global extraction of materials
grew from 22 billion tonnes in 1970 to
around 70 billion tonnes in 2010

GLOBAL MATERIAL

WS e Growth in per capita income and
RESOURCE consumption have been the strongest
PRODUCTIVITY . . .

driver of growth in material use, even
. more important than population

Panel

growth in recent decades

e If current systems of production and
provision for major services will not be
changed, nine billion people would
require about 180 billion tonnes of
materials annually by 2050, almost
three times today’s amounts
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Economlic and Soclal Change

Environmental Change

Changes In Climate
Economic Transformation (ET) and Inclusive Growth and other Natural

structural Change and Within-Sector Productivity Growth Systems
ET as a Driver for F‘D".I'l':"l'['_l," Reductlon and Incusion
Policles for ET — selective and non-selacthye
.ﬂ.gl'l Cculiure as a Foundatlon for ET Im Africa
The Drversification Im pEFEﬂ'u"EZ MEI’IIJT-':'IETIJF"'IQ and Services
MEII'IEQ"'IQ Matural Resources for LII."I'Ig-TE'I'I'I'I Growwtin

Climate change
Impacts on growth,
economic structure,

poverty, health,

rural-urban migration,
emdronmental carmying
capaciies etc. —

Demographlc Transition Changing Spatial depend In part on the
il
social policles to speed structure of Economic economy’s reslllence

to dimate change.
fertility decline and Activity

expand the Urbanisation and Rural
demographic dividend. — Urban Migration

Cemand for natural caplial as economic Emnvironment as a sink for pollution—GHGs,
Inputs — energy, minerals, water, soll other air, water, solld waste pollution

Changing Economic Uses of the Natural Environment

Soal and Impact of economic acthvity
subsoll assets Extra termestisl on climate and other
— soll fertility, Fydrosphere Blosphere Atmasphere — Solar energy natural systems e.g. rising

fossll fuels GHGE concentrations
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Climate change ~ Novel
biotechnologies

Inequality QOil prices

Antibiotic resistance Migrant crises  Political upheaval Zika virus

Enwronmental

Terrorism | frlcan_ fémlne Cybersecurity Einanci o
ancial Stability
disasters

There is clearly huge uncertainty...



Global Risk Interconnections
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Green Economy Definitions

e Multiple green economy and green growth definitions have been
developed, including the following:

— UNEP: “A green economy is one that results in improved human well-
being and social equity, while significantly reducing environmental
risks and ecological scarcity.” (UNEP, Green Economy Reports: A
Preview, 2010, p. 4-5)

— OECD: "Green growth means fostering economic growth and
development while ensuring that natural assets continue to provide
the resources and environmental services on which our well-being
relies.” (Organisation for Economic Cooperation and Development
(OECD), Towards Green Growth, 2011, p. 9)

— Green Economy Coalition: “An economy that provides better quality of
life for all within the ecological limits of the planet” (Green Economy
Coalition: http://www.greeneconomycoalition.org/)
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World Water Requirements
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Portion of gap
Percent

Many aquifers have been over exploited in India

i)

S =

20%

Remaining gap

Increase in supply? under

business-as-usual

Existing accessible,

reliable supply?

Source: 2030 Water Resources Group, 2013

20%

Semi-critical
Critical
Overexploited
Saline

1992

Water stress

Water scarcity

Absolute water

scarcity

1997

2002

2007

2mz2

204

There is a major opportunity in improving
water management efficiency




World Food Requirements
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World agricultural production needs to
rise by 60% by 2050 to meet demand

The world level increases in food demand
are 70% determined by population growth
and 30% by per capita income growth

75% of the world’s food is generated from

only 12 plants and 5 animal species

Source: World Agriculture Towards 2030/2050: 2012
Revision, UN

. Food Non-food (incl. waste) = Total production
1400 7 T 3500
3009
1200 4 3000
1000 / - 2500
206
800 - 2000
600 5 1500
400 133 1 a5 1000
144
200 - . Y _—1 I 500
0 A = B )
2005/ 2050 2005/ 2050 2005/ 2050 2005/ 2050
2007 2007 2007 2007
Meat Sugar cane/beetin | Olerops & products|  Cereals (wheat,
raw SUZAr equiv. inoil equiv, coarse grains, milled
rice) - right axis \
8 \

o

Global average yield
(tonnes/ha)

o

_ Wheat
Maize

1960

1970

1980

1990

2000 2010

Source: USDA PDS database

2020

2030 2040

2050

__ Anticipated demand

by 2050 (FAO)

To meet projected
crop needs without
land use change,
average crop yields
would need to grow
32% more from
2006-2050 than
they did from 1962
to 2006
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Energy demand is expected to
increase by 32% by 2040, with
global electricity demand
growing by over 70%

Renewables are expected by
the IEA to overtake coal as the
largest source of electricity by

the early 2030s
g 18 000 B Other 18 000 Y
E renewables I E
M Bioenergy 15 000
16 000 B Hydro
Nuclear . 12 000
14 000 [ Natural gas
2013 m Oil 9 000
to 2025 B Coal
12 000
6000
10000 2000 3000
to 2013
8000

2000 2040 2013 2040
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‘Business as usual’:
predicted net loss of local species richness for 2090

] ro-20%

5-10%
o-5%

- Gain
Source: Newbold et al, 2016
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‘Business as usual’:
CO2 emissions to 2100
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Figure 11. Annual COz emissions under RCP scenarios
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Figure 12. Cumulative COz emissions under RCP scenarios
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Decoupling is the imperative of modern environmental —
and economic policy

NIVERSITY OF
OXFORD

Human well-being

Economic activity (GDP)

J
\| Resource decoupling

Resource use

= g |
— Impact decoupling

\ Time
Environmental impact

International
Resource
Panel
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The Challenge of Decarbonizing our Economy

Clean energy

Clean coal
s

Efficiency

Large hydropower
Nuclear

Low-carbon infrastructure
Fossil fuel power

efficiency

Bioenergy, Marine

Low-carbon base

stations broadband B od materials

General grid efficiency

Smart/Mini grid

Green buildings

=~ Metro, BRT,

i \ Non-diesel trains
' Electric cars, Alternative

fuel vehicles

efficiency

Logistics

Green agriculture
Transport

Wastewater
treatment

Protected areas
Biodiversity

Waste systems

Land

Water supply
Least commonly

included

Pollution, waste
and water

OXFORD
MARTIN
SCHOOL

OXFORD

Source: UNEP Inquiry 2016
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— An agreement to limit temperature rises to “well below 2°C” and
efforts to limit rises to 1.5°C

— Along term emissions goal to peak global emissions “as soon as
possible” and to achieve ‘balance’ between emissions and sinks in the
second half of the century, i.e. reaching net zero after 2050

— A legal obligation on developed countries to continue to provide -
COP21- CMP11

climate finance to developing countries PARIS 2015

— A five year review cycle on national targets, with ratchet mechanisms U cLmare criance conrerence
to maintain progression

188 countries have made pledges which cover 99% of global emissions and will cost
an estimated $3.5trn to implement

e EU: at least a 40% reduction in greenhouse gases by 2030 compared to 1990 levels

e US: 26-28% domestic reduction in greenhouse gases by 2025 compared to 2005
levels, including the land sector & excluding international credits

* China: a peak in CO2 emissions, 20% of energy from low-carbon sources, and
emissions per unit GDP cut to 60-65% of 2005 levels, all by 2030
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US power generation: relative costs —

T Solar  we (il === \ind average
(range) (Brent crude)
=== Natural gas (Henry Hub) m (Coal (US spot)
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Source: IHS Markit *To November

Economist.com
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» Total annual investment into new build renewable energy $328bn
generating assets (including large hydro). This includes large
and small scale project finance.
$269bn [rm—
$258bn
| . $241bn —
$211bn L — L ® Large hydro
186b fr— m— » Marine
5177bn [ 20°" s — = Geothermal
. w Small hydro
$147bn —— Biomass & Waste
o m Biofuels
o6b Solar
$96bn Wind
|

$73bn

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Note: Total values include estimates for undisclosed deals. Source: Bloomberg New Energy Finance
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Importance of the sector

Occupation in agriculture 1 and other sectors [ (billion people)

2.6 4.4

Contribution to GDP in different country groups

Percent

30 29 29 _

1980 2000
25 24 . -
20
16

15 14

10
10
5 —
0

Agriculture-based Transforming Urbanized

Contribution to poverty alleviation

233 TV L0 TR
| N 525 million smay f ' e -
PN Iy g oHdwidelts




Consequences: land use change -

I Cultivated Systems: 3
Areas in which at least ;
30% of the landscape. |
is cultivated .

— Source: Millennium Ecosystam Assessment

An estimated 23% of all usable land
is degraded

20% of the world’s pasture and
rangelands have been damaged
580m ha of forests have been
degraded by logging and clearance,
nearly 40% of this since 1975

OXFORD
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e More land was converted to
cropland in the 30 years after 1950
than in the 150 years between 1700
and 1850

* |In 2000 cultivated systems cover 25%
of Earth’s terrestrial surface

[0 Low [ Medium B High

PROJECTION: Geographic @

UNEFP
SOURCES: UNEP/SRIC EAD/GRID-Geneva

Bl Very High [ Non-degraded

Source: Millennium Ecosystem Assessment, UNEP
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As regions get richer, the percentage of production and storage losses declines and
that of consumer waste increases

= Production B Handling B Processing B Distribution B Consumption
and Storage and Market

34 46

7

9
6

17 17

Sub-Saharan South and Latin America North Africa, Wast Europe Industrialized Asia North America
Africa Southeast Asia and Central Asig and Oceania

< 23% 17% 15% 19% 22% 25% 42% >
Share of total food available that is lost or wasted

Note: Numbers may not sum to 100 due to rounding.
Source: WRI analysis based on FAC (2011d).
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Agriculture and Climate Change

Agriculture accounted for ~24% of GHG emissions in 2010.

Conversely most studies now project adverse impacts on global
crop yields due to climate change

Mo data

Percentage change in yields between present and 2050
I |

-50% Change +100% Change

Source: World Bank (2010a).
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Sustainable Development Goals

The best guide of what value creation in 2030
looks like in 2016

GOODHEALTH

REDUGED SUSTAINABLE CITIES 12 RESPONSIBLE

CONSUMPTION
ANDPRODUCTION

AND WELL-BEING 10 INEQUALITES 11 AND COMMUNITIES

EDUCATION g&ngﬂgﬁ 13 EI[.FIT%IIE 14 EEIFI]WWMER 15 IIIIEEU&HI]

17 PARTNERSHIPS

DECENT WORK AND i PEACE. JUSTICE

ECONOMIC GROWTH 16 AND STRONG FOR THE GOALS @)
SUSTAINABLE
DEVELOPMENT

G{ALS

il Y,
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Keeping to 2°: the required financial investment SCHOOL

IEA: cumulative investment of S53tn required by 2035 in
the energy sector alone

New Climate Economy: investment of $93tn by 2030
required across the whole economy

Citi: global investment on fuel costs and capex $190.2tn by
2040 (versus a cost of inaction estimate of $192tn)

This will not be achieved by public spending alone
OECD government public expenditure is ~30% of GDP
Global GDP in 2014: S78tn

Inertia in financial institutions and markets needs to be
countered



MOMENTUM IS NOT ENOUGH SR,
TRANSFORMATIVE MOBILISING FINANCE IS SUSTAINABLE FINANCE
CHANGE NEEDED IN CRITICAL NEEDS TO SCALE
ECONOMY U S O

RN $9
& G HEGLOBALGOALS TRILLION
& OVER 15 YEARS

4

e One-third of the
world’s arable land
jeopardised by land
degradation.

e Half of largest
aquifers beyond
sustainability tipping
point.

e 17% of the world’s

population lack
access to electricity.

USs$260 billion annual
investment gap in
agriculture in
developing countries.

USs$600 billion
needed in green
investment in China;
only 15% from public
sources.

Only 5-10% of bank
loans are ‘green’ in
countries where
measured.

Less than 1% of total
bond issuance is
made up of labelled
green bonds.

““Achieving the SDGs will require mainstream finance. We need to build a new system — that

delivers sustainable investment flows, based on both resilient market-based, and robust bank-
Mark Carney, Governor, Bank of England

based, finance.”
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B3] STABILITY
BOARD: task
force on
climate-related CHINA: adopts national policy
financial package for transformation
disclosures “Guidelines for establishing a green

finance system”

GREESI::ONbPI?: A G20: “In order to support
inv9e45trlnle?1r’: | 62 environmentally
. sustainable growth
universe

globally, it is necessary to
scale-up green financing”

EUROPEAN UNION:
EU to develop green
finance strategy

““Meeting the Paris Agreement’s goals will require the full mobilization of all stakeholders,
including finance. | fully support efforts to make financial flows consistent with the needed

limitation of greenhouse gas emissions and the financing of climate resilient development.”
Michel Sapin, Finance Minister, France
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Green bonds: the iceberg ..

Labelled green bonds account for 17% of our climate-aligned bond universe

Value of the global bond
market: $90tn

Assessed size of the
climate-aligned bonds
market, 2016: S694bn

67% related to low-carbon
t ra n S po rt’ m Ost | y ra i I UNLABELLED CLIMATE-ALIGNED BONDS

Prudential Regulation
Authority: recommendation
of green bonds as a climate-
related investment
opportunity for UK
insurance firms

$118bn

LABELLED GREEN BONDS

Source: Climate Bonds Initiative 2016
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The power of corporates scrool | [0S

e 1000 businesses are responsible for half the total market value
of the world’s >60,000 publicly traded companies

* In 2010 those companies revenue was US$S32tn, equal to 49% of
the total world market cap

e Companies can change the world at a scale historically reserved

for nations
L i
Walmart’s 2025 Sustainability Goals: 1. United States
e 50% renewable energy = chine
3. Germany
e 18% absolute GHG emissions reduction & Sepa
1 Gigaton emissions reduction from suppliers 5. France
e Zero waste to landfill S
« Zero net deforestation in key commodities ; ';:’Z”
* 100% recyclable packaging in private brands o Carad

10. Walmart
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Greener Companies )

The 10 biggest signers of renewable-energy deals in 2016
| Wind @Sﬂlar

/ \@\/\

Amazon.com L .'
Microsoft Google Dow Ghemlcal
l". 417 megawatls 257Mw J [ 200Mw 150ij*

| EM\ Eﬂ‘!'«t?hi Walmart
—( SuperNAP
120Mw
| 1 7MW _ 108Mw
/ N
GETTY IMAGES; ENMERGY CONTRACT DATA THROUGH NOY. 14;

DATA: BLOOMBERG NEW ENERGY FIMAMCE; GRAPHIC BY BELOOMBERG BUSINESSWEEK
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The Future Is Not What It Used to Be

CoFORI Pany
@
Citi GPS: Global Perspectives & Solutions MARTIN
January 2016 SCHOOL

A broad range of non-routine tasks are becoming automatable

47% of the US workforce are deemed at risk

E.g. Work Fusion, Google Translate, IBM’s Watson

Many service occupations (where most recent years’ job growth has occurred) are now
susceptible: Work Fusion (operations), Google Translate, (translation), IBM’s Watson (medical
diagnosis)




OXFORD

Automation is linked to premature ScHooL
de-industrialisation in emerging economies

77% of the Chinese workforce and 69% of the Indian
workforce is at risk of automation

While emerging economies have become better at adopting
new technologies, they are getting worse at putting them into
widespread use.

Manufacturing processes in low- and middle- income
countries are more automated today than in the past, and
manufacturing is becoming less labour-intensive

Manufacturing employment in the UK peaked at 45% just
before WW1; emerging economies like India and Brazil
already seen manufacturing employment peak at 15%.

FoATa
ma g

UNIVERSITY o;
OXFORD
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Green Jobs

600 million new jobs need to be created by 2030

15-60 million additional jobs by 2030 related to low-
carbon energy and resource efficiency

Doubling share of renewables by 2030 adds up to 29
million new jobs to current 8 million

Sustainable farming can provide significant
employment gains
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Top three countries by economic dominance

% share® of global economic power

2030
1870 1973 2010 Forecost

SO = 0

’-— -y T

.‘ ' 16.4 _18_5 13.3 18.0
— 101
- .

12.3

9.3 8.0
‘ ' 8.3 8.0

Source: Arvind Subramanian *Weighted by share of world GDP, trade and net capital exports
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World Population
Split in Half

0% @

Source: www.metrocosm.com
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NIVERSITY O
None Debt Population Births Wealth Billionaires OXFORD
Worldwide Taotal

Births in 2014

Debt Population Births Wealth Billionaires
Worldwide Total

Source: www.metrocosm.com
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