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The Oxford Martin School at the University of Oxford is a world-leading
centre of pioneering research that addresses global challenges.

Weinvest in research that cuts across disciplines to tackle a wide range of issues such as climate
change, disease and inequality. We support novel, high risk and multidisciplinary projects that
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Economies colored in blue are those along the BRI transport corridors. They have not necessarily signed collaboration agreeme nts with
China.



BRI and US-China trade flows

China’s 2013 trade with each country Total value of imports plus exports
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China’s outward direct investments

China’'s accumulated outward direct investment with Belt and

Road Initiative countries (Sm)
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China dominates world of development
finance (global USSbn assets)
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China Development Bank

World Bank

Export-iImport Bank of China

Asian Development Bank

nter-American Development Bank

European Investment Bank

European Bank for Reconstruction and Development

African Development Bank
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WB view of BRI

Reduce travel times along economic corridors by 12%
increase trade: between 2.7% and 9.7%

increase income: up to 3.4%

lift 7.6 million people from extreme poverty

WB focused on 71 economies geographically located
along BRI transport corridors, including China. In 2017,
these economies received 35% of global foreign direct
investments and accounted for 40% of global
merchandise exports.
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Traditionally, medical science is based on systems within the human body.
Planetary health broadens health research to include the external systems
that sustain or threaten human health.
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Planetary
Boundaries

Steffen et al. Planetary
Boundaries: Guiding human
development on a changing
planet, Science, 16 January 2015

Beyond zone of uncertainty (high risk)
M In zone of uncertainty (increasing risk)
Below boundary (safe)
m Boundary not yet quantified

Climate




INTERSECTING DISCIPLINES

While human health has progressed, the depletion of cur natural systerms
threatens our ability to maintain these improvements.

Planetary health brings together a wide range of exdsting
disciplines to ensure a healthy and sustainable future.

Agriculture

Biodiversity conservation
Endocrinology & metabolism

Ecology
Neurosciences

Ernwironmental sciences

Infectious diseases

Meteoroilogy
Nutrition & dietetics

Oncology
Psychiatry
Respiratory medicine

Oceanography
Soil science
Urban planning

Water resources
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BRI’s planetary health impact (3 of many areas)

* Land-use change, biodiversity impact, natural
capital

* Climate, heat
e Carbon/coal



Deforestation and land degradation
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Belt and Road corridor economies: forest
cover, forest loss, forest gain

e
e .




Forest loss

Nations with greatest annual forest loss (2010-2015)
Brazil 984
Indonesia : 684
Myanmar : 546
Nigeria : 410
Tanzania : 372
Paraguay : 325
Zimbabwe : 312
DR Congo : 311

. Argentina : 297
10. Venezuela : 289
(Unit: thousand ha)

©0NDOUAWN
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Forest gain

* Nations with greatest annual forest gain (2010-2015)
China : 1,542
Australia : 308

. Chile : 301

USA: 275
Philippines : 240
Gabon : 200
Laos : 189

India : 178

. Vietham : 129

* 10. France: 113
(Unit: thousand ha)

[ ]
©0NDOUAWN
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What roads do....

* Landsat images Snuol Wildlife Reserve, Cambodia.
e 1990, 2001, 2009

(Clements, et al. 2014)
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Risk of introducing invasive species

e e——

Core cities and ports
Six proposed Economic Corridors

= [ Areas with high introduction risk [l Areas with high habitat suitability [l invasion hotspots

About 15 percent of areas in BRI countries have high overall introduction risks of new
vertebrate species as people and cargo move about



Drivers of emerging infectious diseases

Land-use changes -

Human susceptibility to infection -
Agricultural industry changes -
International travel and commerce -
War and famine -

Medical industry changes -
Climate and weather -

Other -

Demography and behawviar -
Bushmeat -

Breakdown of public health -

Food industry changes -

o -

g

20 30
Number of EID events 25
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Examples of emerging and re-emerging diseases

J?erglsr!tg?':.?tt;:?el_ats West Mile virus Cryptosporidiosis E_b-::la virus Diphtheria Akhmeta virus
- CRE Enterovirus D63 F’o:-:.riﬁus:ay begﬁfi“ / , Drug-resistant malaria MERS-CoV
- MRSA Heartland , - AN Rift Valley fever
- C. difficile X ; o Typhoid fever
- N. gonorrhoeae _3 17 SETSV
H3MN2v II"Iﬂ_LIE_I"‘IZE. A N __-_-ﬂ' bunyavirus
Cyclospariasis - E. coli
E. coli O157:H7 =\ O157:H7
Measles ﬁhﬂ H5NB
Human ‘l influenza
monkeypox .
. S r - H10NE
Lu;teni:;sus L‘_ influenza
Quroon e r“’
; G H7N9
virus Nt influenza
2009 H1NA1 ]
influenza - Hﬁ"’”
Adenovirus 14 "" S|:F;459nza
Anthrax

Mipah virus
Hendra virus
Mipah wvirus

bioterrorism
Chikungunya

gﬂmﬁﬁiﬁ : Enterovirus 71
syndrome Dengue _ . Human monkeypox
Acute flaccid Zika T x\ y/4 A Ebola virus

e litis virus Yellow fever Marburg MDR /XDR \ Zika v

Human African trypanosomiasis’ Cholera virus tuberculosis Plague

© Newly emerging © Re-emerging/resurging ® “Deliberately emerging” 26




Biodiversity and ecological impact

* WWE, corridor overlaps the range of 265
threatened species (saiga antelopes, tigers,
giant pandas)

e Cuts through 1739 designated important
biodiversity areas or key biodiversity areas and
46 biodiversity hotspots



MAI(ING CONNECTIONS

The full scope of China’s Belt and Road Initiative is opaque because the country has never published a list of
projects. The World Bank has developed a database of road and rail construction along economic corridors that

China is investing in between East Asia and Europe. Many of these projects overlap with internationally
recognized biodiversity hotspots.

- —a
Moscow Kazan

TbllISI Urumcu e
Istanbul.ﬂr‘J ™ N . Tashkeﬂt. Blshkek

o3 ’T m E‘ ‘( X \l\shgaba{‘" o \Kashgar Chlna—Mongolla—Ru55|a Beijing

New Eurasian Astana .\ |
Land Bridge Ulaanbaatar .
China—Central Asua—\!\fest Asia Khorgos Klarbin
economic corﬂd\or A“""at}/ \—‘—'\\fladwostok :
— |

Dushanbe economic corridor

- .Islamabad
S Chma—Paklstan )
economlc corr dor =la sh—Chlna—Myanmar
New Delhi— . 2 ci

e Shanghai

Kolkata =

- China-Indochina

economic corridor
Existing road — Road improvement
Existing rail — Rail improvement

Existing marine links New marine links Colombo =

. . . . Kuala L
Biodiversity hotspots Economic corridors uala Umpur

L' -‘Slnga pore




Biodiversity is concentrated in the rainforest

Total number of amphibian,
bird, mammal, reptile, and
vascular plant species

60 000

25 000
10 000

NB: Only values above 10 000 are shown
I Rainforest country

. Russian
Federation

drs.

ocl;Iahc
public
’ of the

ngo
6Tanzanla

Madagascar

Source: Mcz&bay.oorn



Biodiversity and human health

* Protecting forests and wetlands: to

secure and regulate water supplies, o -

support production of forest products, BIODIVERSITY
and protect communities and B Ristam gocks
infrastructure from floods, soil erosion L7 andservices

and landslides

» Coastal ecosystems (mangroves,
reefs and salt marshes) to protect
communities and infrastructure from
storm surges, salt water intrusion and 1 . HEALTH
erosion & IMPACTS

* Bringing green and blue
infrastructure into cities to tackle
heat island effect, flood prevention,
air pollution, other health benefits




Systems, risk and resilience in evolution

The Tree of Li

e Systems approach to risk
* Managing risk (biological systems)
* Redundancy and resilience

* Adaptive capacity
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Nature reduces vulnerability across
sectors at relatively low cost

Supply Disaster Risk
Chains Management

Regulation of Food security Urban cooling Sustainable Flood and Pollutant and
water flows L production coastal pathogen control
duction of Soil fertility Water supply landscapes and protection i
ﬁgoggtéonr:jio” Water_and soil Flood protection rural livelihoods Cooling _
erosion retention Psychc_loglcal
well-being
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Climate change pathways

Increasing Levels of Carbon Dioxide

Rising Temperature
and Short-Lived Climate Pollutants

Rising Sea Levels

Increasing Extreme
Weather Events

G — I =5

Demographic, Sociceconomic, Environmental, and Other |
Factors That Influence the Magnitude and Pattern of Risks

Geography

Ecosysterm change

Baseline air and water quality

Agricultural and livestock practices
and policies

8]

N

Warning systems

Sociceconomic status

Health and nutritional status
Access to effective health care

EXPOSURE PATHWAYS

Extreme
Weather Events

Heat
Stress

Air

Water Quality
Quality

and Quantity

Food Supply
and Safety

EXAMPLES OF HEALTH OUTCOMES

- Injuries

- Fatalities

- Mental health
effects

Heat-related iliness
and death

- Exacerbations
of asthma and
other respiratory
diseases

Campylobacter

infection

Cholera

Cryptosporidiosis

- Respiratory Harmful algal
allergies blooms

- Cardiovascular - Leptospirosis
disease

‘

- Undernutrition
= Salmonellia food

poisoning and other
foodborne diseases

- Mycotoxin effects

Vector Distribution
and Ecology

0

-—
—

Chikungunya
Dengue
Encephalitis
(various forms)
Hantavirus infection
Lyme disease
Malaria

Rift Valley fever
West Nile virus
infection

Zika virus infection

Social
Factors

Physical and
mental healith
effects of violent
conflict and
forced migration
{(complex and
context-specific
risks)




Increase in T, in hottest month (deg C)

Increase in T, in hottest month (deg C)

Overheating risk especially high in cities
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Interactions between urban heat island and air

pollution
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Country  Morth America Canada
usa

Central America Meatico

Sowth Amevica Brazil

Chiler

MNorth Ewrope Finland

Ireland

Swaden

UK

Central Europe Czech Repulblic

France
Kaldova
Switzerand
South Ewrope Itahy

Spain

East Asia China

Japan

South Korea

South-East Asia Philippines.

Taiwan

Thailand

Wigtnam

Ausiralia Australia

Geographic region North America
Cantral America
South America
Morth Europe
Central Europe
South Europe
East Asia
Bouth—East Asia
Australia

Climate zone Equatorial
Arid
Warm temperate

Snow

= Heat—related excess mortality
= Cold-related excess mortality
= Met excess mortality (heat+cold)

Projected
temperature-

related mortality

Average daily mean
temperature ('C)
LR

0 5to<10

0 10to<15

0 15t0<20

0 0t0<25

0225

Gasparrini et al. (2017)0

I
0

T
2

Difference in excess mortality 2C vs 1.5C (%)

s Vicedo-Cabrera et al. (2018)
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Annual CO, Emissions [GtCO,/yr]

We have got to talk about carbon (and coal,
and air transport, etc.)

Business

as usual \

o)
@]

W
o

Traditional Mitigation

Technologies

Path to 2°C

Path to 1.5°c/

Carbon
«Removal

~



Carbon budget

Climate policy goals limit the remaining CO, emissions allowance:

1L5%C

5 10 15 20 25

Maximum number of years of (0, emissions released at current levels
(40Gtfyr) until CO, budget for climate policy goals is exhausted.
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Carbon Countdown

How many years of current emissions would use up the IPCC’s carbon
budgets for different levels of warming?

Juggling our N
carbon budget [,

hance of remaining belo

, o

Carbon 39
http://bit.ly/carboncountdown ! Brief



Global emissions in billion tonnes of CO,

For all the efforts....

60.0 L
50.0
Total emissions i
" Climate scientists
40.0 submit research for IPCC
i ﬂ Sixth Assessment
------- exponential growth (1.65%,/vr)
30.0 -[]» Paris Agreement in force
. ﬂ Kyoto Protocol in force
20.0 ﬂ IPCC First Assessment of dangers
from climate change
Prediction we can detect
10.0 global heating by year 2000
First estimate of climate effect from CO2 increase
0.0

1850 1870 1890 1910 1930 1950 1970 1990 2010 2030
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Avoid

Plan routes to avosd vulnerable environmens.*
* [dennify alterrative route options that avaid the sepsitive areas
*» Conduct 2 social cost-benefit analysis {corsidering economic, environmentl, and social
impacts) to guide selaction between altermative routes. This analyss should corsider
trarsboundary impacts to mitigate conumination of imasive species, contamination of
water resowrces, procection of culzural herige and other imangible heriqge, contaninaced
Lnd, landscape, asocated facinies, or linked projects.
* This should be done at the micro level, for large portions of the BRU, and for the BRI
as 2 whole, to acoount for the interdependence of locations, investiment impacts,
and affected emvisneuments.

Reduce Miigare impaces throwgh environmenally conscous engineering and complementry

Offset

policy. Opdons indude:
= Wildhfe crossngs (bridaes ané underpasses, with mechargars o “furmel™ wikdlife to crosing),
sound barriers, pointing lights dowrward o reduce light pollation, retengion of oees, tinying
caonstruction to avoid imporan: ames for animal migraton or mating.
» Tunnei-bridge—tunne] engineering to reduce hindslide and eroson risks.
* Reguliton, enfoscement, and incentves o reduce defonstation, poacking, ané valnerable
species trade. This may inclade the creation of peocected aneas near manspoet corridors,
adéressing weaknesses in enfosrcement capacity, ané making incersive/ compensatory
paymenss to ndloeds or local governmenss in return for maintaning forests and ecosystems.
Procected aress should be coondnated along the BRI, to ensure thar chey reduce,
rather than displace, harmful activity
= Apply social cost—benefit analyses in selecting mansport oprions {road cregories rail versus
roads, electric versus sundard rail, reguiation cn vehide emisions and mainterance These
raise the case for favoring rail over roads-particularly high-speed decric-due to lower
pollution, and reduced encroachment on fronter landscapes due o fewer acces points
and their concersration in dready derse cites

Take remedial action to repair damage infhiceed by the construction process. For example:
* Stabilize damaged dopes.
* Replant vegetation.
* Repair csrupeed waserways or wetlands,

Compensate for enmvironmental damage that canpot de avoided, rediced, or resoesd, through
Frvestments In off-sie locations that ensure net neunral of net positve epvironmenal outoomes
overall. Incermationaliy-recognized ofSiet programs offer sandards by which BRI peojecs
could evaluate themselves.b Exanples include:
* Carbon ofsenting, and, following harm o beodiverse areas, enhancing alernatve compazable
biodiverse locations elsewhere (with Smilar endemic species ar ecosystemn functions).
* Mechanisms inchude Payment for Ecosystem Services (PES), hiodvensity compensation
funds into which penjecs mus pay, biodiversity banks seling offsecting credits, and more 2d
hoc prosect-by-project solutions, zll supported by naticral or Jocal offiexing Lws. Early
hiodiversey risk screergng, through tools Bke the integrated biodiversoy asesment, can kelp
planrers compile and evahiate dama peior to penject Implementation, further micgaong barms.
OffSetning is proposed as 2 Last resort, as this suffers inherent distribution challenges
(gains are felt in Jocatons and communitiss nat suffering the costs), while impact
asessments have revealed mixed results

Avoid, reduce, restore, offset

BRI transport projects =>
CO2 emissions go up
worldwide by around 0.3%

Considerable heterogeneity
across countries and
regions, given the changes
in economic activity and
the composition of
production
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The Worst Offenders For Air Travel Emissions
Estimated global share of commercial air travel CO,; emissions in 2018

B Domestic B nternational

china @ I -7
United Kingdom él? _4.0%

Japan 6/ - 3.1%

Germany e - 3.0%

United Arab Emirates c! - 2.8%
India @1 - 2.6%

France ‘;’ - 2.6%

Australia e - 2.6%
spain @& I 2 5%

SIOJC)

@statistaCharts Source: The International Council on Clean Transportation Stat|Sta ."



China investment priorities

Where China's 'Belt and Road® Priorities Lie
Value of China's M&A activity in 'Belt and Road' countries 2005-2016, by sector (in billion USD)"

Oil & gas G, =56
Diversified industrial products |GGG -5
Financial services |GGG 4.3
Technology, media and telecom [ IIEGTEGEGEGEGEE 2.2
Power & utilities || GGG 1 ' .0 > 4
Consumer products || IIEIGIGEG 6.7
Mining & metals | 5.6

Automotive & transportation [ 5.6 B
Real estate, hospitality & construction [ 4.0 & X
Life science I} 2.7 A

Agriculture ] 1.8

Other 2.0 v
* To June 2016.

@ ® @ Including Hong Kong, Macao and Taiwan -
statistd =a

@statistaCharts Source: Mergermarket via EY



Energy from coal (China is in green)

Coal is the largest contributor to greenhouse gas emissions of all fossil fuels, causing severe air poliution and affecting human health. While
coal use increased globally since 1990, it appears to have peaked in 2013 and is now declining.
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Some good news...

Global coal power capacity is still rising, but the pipeline of new plants is shrinking fast
The 336GW pipeline of proposed capacity is now Lless than one third its size in 2015

¥ Cumulative retirements | Operating
3,500

3,000
2,500
% 2,000
5
-9
=
E— 1,000
K A
500

o e —

2010 2011 2012 2013 2014 2015 26 2017 218



Coal capacity and coal units

Global coal capacity grew at its slowest The number of coal units around the
pace this century in 2018 world fell for the first time in 2018
China @ India @ Other Chiina ® india @ Other
& us ® Eu == Net change ® us ® Eu == MNet change

150 400

=« 100 200

]

E'l o

= 50 = v

= =

a

3 #] -200
-50 -400

2000 2005 2010 2015 2000 2005 20110 2015
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Coal generation of CO2...

Global coal generation and CO2 emissions have levelled off

Rising capacity means fewer running hours and Lower profits

Generation (TWh), CO2 [Mt), capacity (GW)

10,000

8,000

6,000

4,000

2,000

Generation

= 002 emissions

= Capacity

= Loxd factor

2000

2002

2004

2005

2008

2010

2012

2014

Faia ]

5%

T0%

659

559

509
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Yangtze coal




Europe 2000




Europe Future







US future
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China future coal




India 2000




India Future




Country

China

United States

India

Russia
Germany
lapan

South Africa
South Korea
Poland

Indonesia

86% of the total currently operating

Top 10 for coal capacity

Operating (MW)
972,514
261,037
220,670

48,463

48,275

45,568

42,281

37,064

29,625

29307

Share

48%

13%

11%

2%

2%

2%

2%

2%

1%

1%

Country
China

India
Vietnam
Turkey
Indonesia
Bangladesh
Japan
South Africa
Egypt

Philippines

Pipeline (MW)
198,600
93,958

42,215

37466

24691

21,364

15,308

14,192

13,240

12,618

82% of plants in the pipeline

Share

35%

16%

7%

7%

4%

4%

3%

2%

2%

2%
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President Xi Jinping claims BRI
“aims to promote green
development.”

So, why is China building
hundreds of coal-fired power
plants in other countries?

Locked into unsustainable
infrastructure, technology, and
resource extraction => long-
lasting negative environmental
and climate change
consequences

The ‘gift’ that keeps on taking

A Chinese-backed power plant under construction
in 2018 in the desert in the Tharparkar distrigt of
Pakistan's southern Sindh province.



It’s bad investment advice (and China’s ironic
role in solar panels)

Negative Charge

The price premium for new solar generation over coal in Asia has slumped, and gone negative in India

China India Thailand
$65/MWh

40 70

Ll ¥
Jun 2018 Jun 2018 Jun 2018
2016 2016 2016

Philippines Indonesia Vietnam

Jun 2018 Jun 2018 Jun 2018
2016 2016 2016

Source: Bloomberg New Energy Finance
Note: Shows levelized cost of electricity for solar minus LCOE for coal in each country. Coal LCOE ranges from
$46/MWh (China) to $88/MWh (Philippines)



Needs fundamental change

China claims BRI a blueprint for responsible development

Many of the overseas enterprises are poorly controlled by Chinese
(or any) government

Firms take advantage of weak environmental controls especially in
developing countries in Africa



This is not a new problem

Same struggle with Western aid and Asia first movers Japan and
South Korea

Same challenge to conduct and act upon effective environmental
impact assessments

Host countries carry out asessment

— Deliberations on site selection, consultation, social impact,
displacement, and long-term impacts like air pollution from coal plants
have little in common across the BRI.

— Effective enforcement of existing policies likewise varies, revealing the
BRI as a strategic initiative that may have some continuity in its geo-
economic objectives, but little in its operations

— wholesale dependence on local regulations leads to poor
environmental outcomes and accountability



If done well: China a world leader in

sustainability?

Currently China doing much better at safeguarding
environment inside China than outside China

Help or hinder ability of countries to meet their targets
for 2030 Agenda for Sustainable Development

China mountain of green documents and promises
about BRI

Is BRI just a brand?

Broad catchphrase to describe almost all aspects of
Chinese engagement abroad



BRI and green development

* Twenty-seven investment players, including all
major Chinese banks involved in the BRI,
signed up to Green Investment Principles.

* Minister of Ecology and Environment Li Ganjie
signaled convened a Thematic Forum on the
Green Silk Road.



UN BRIGC

20 UN agencies, including UN Environment, have
sighed cooperation agreements with the Government
of China on the BRI.

Common desire to create synergies between the BRI
and the SDGs

UN convening power to bring together stakeholds to
collaborate and make BRI sustainable

With righ tpolicies, BRI can play a big role in country
efforts to achieve SDGs and 2030 Agenda



Need for concrete principles

Need more concrete principles. Not just aspirational/branding statements
E.g. eapsen-BANNING coal development

— Coal-based energy = short term industrial gains, but long-term health and environmental
damage

More nuanced site selection for transportation that take s account of ecosystem
services

— Road and rail that compromise watersheds will link markets more quickly, but at the long-term
expense of worse rural and urban prospects

China increasingly understands this at home... but what about applying this
abroad?

How to deal with local (and global) vested interests?

Write ‘green’ and ‘health impact’ into the rules and practices of development
finance
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Natural capital/value approach
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A little thought experiment

Increasing time horizons of capital...

Venture capital exits Economist _

10-20 year horizons? In this issue:

Climate change and poverty
The future of the oceans

So imagine you cashed in a $20 bill
for rolls of pennies. You stack those
pennies up, into a single 4m-high.
That represents the investable capital
in the world today

Only the final penny is at work in the
10-year investment range

BRI could be the badly-needed
‘patient capital’

R#CKEFELLER
FOUNDATION THE LANCET




THANK YOU
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