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World Population Prospects

Global population size: estimates, 1950 - 2022, and medium scenario
with 95% prediction intervals and high- and low-fertility scenarios 2022-
2100
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https://reliefweb.int/report/world/world-population-prospects-2022-summary-results



World Population Prospects
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Every tonne of CO, emissions adds to global warming

Global surface temperature increase since 1850-1900 (°C) as a function of cumulative CO, emissions (GtCO,)
°C
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?- FIGURE 2.

” Total Final Energy Consumption and Share of Modern Renewables, by Energy Carrier, 2021

Electricity 23 %

10% 3.5% 30%
Renewable Biofuel Renewable
heat electricity

Source: Based on |EA. See endnote 6 for this section.

REN21 : RENEWABLES 2024 GLOBAL STATUS REPORT — RENEWABLES IN ENERGY SUPPLY



F.ey milestones in the pathway to net zero

Net Zero
by 2050
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Figure 2.5 Total energy supply in the NZE

o 600 Other
m Other renewables
500 Wind
M Solar
W Hydro
400 Traditional use of biomass
Modern gaseous bioenergy
300 ¥ Modern liquid bioenergy
B Modern solid bioenergy
200 Nuclear
W Natural gas
m Oil
100 M Coal

2000 2010 2020 2030 2040 2050

IEA. All rights reserved.

Renewables and nuclear power displace most fossil fuel use in the NZE,
and the share of fossil fuels falls from 80% in 2020 fo just over 20% in 2050
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Figure 2.12 = Emissions reductions by mitigation measure in the NZE, 2020-2050

A5  cerreeen TR ————— S — Activity

Mitigation measures
M Behaviour and

Gt CO,

avoided demand

Energy efficiency
M Hydrogen-based
M Electrification

Measures

TR L b R

-
-50%

15 LLLL L L LI LI ELLE L] LLIELLEL LY L] LI LLE L]

M Bioenergy
M Wind and solar
Other fuel shifts

m CCUS
II -100%

2020 2030 2050

ERL LIl A R LI L LY L L)

|EA. All rights reserved.

Solar, wind and energy efficiency deliver around half of emissions reductions to 2030
in the NZE, while electrification, CCUS and hydrogen ramp up thereafter

Notes: Activity = energy service demand changes from economic and population growth. Behaviour = energy
service demand changes from user decisions, e.g. changing heating temperatures. Avoided demand = energy
service demand changes from technology developments, e.g. digitalisation. Other fuel shifts = switching from
coal and oil to natural gas, nuclear, hydropower, geothermal, concentrating solar power or marine.
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The environmental impacts of food and agriculture

26% of greenhouse gas emissions come from food

Greenhouse gas F
e ood Non-food
GHGHFi SN NI 13 7 billion tonnes CO,eq 38.7 billion tonnes CO.eq
50% of the world’s habitable land is used for agriculture
TithFI A Land use Agriculture Forests, shrub, urban area, freshwater
51 million km? 51 million km?
70% of global freshwater withdrawals are used for agriculture
. Freshwater :
27K FI A . Agriculture Industry (19%)
withdrawals 70% of freshwater withdrawals Households (11%)
78% of global ocean and freshwater pollution
— Eutrophication Agriculture Other sources
94% of global mammal biomass (excl. humans) is livestock Wild mammals (6%)
IEZL4ED Mammal )
biodiversity Livestock
E%%ﬁ'ﬁ 94% of global mammal biomass (excluding humans)
50 71% of global bird biomass is poultry livestock
- Bird . e
. e . Poultry livestock Wild birds

Data sources: Poore & Nemecek (2018); UN FAO; UN AQUASTAT; Bar-On et al. (2018).
OurWorldinData.org - Research and data to make progress against the world’s largest problems.

https://ourworldindata.org/environmental-impacts-of-food

Licensed under CC-BY by the author Hannah Ritchie.
Date published: November 2022.
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プレゼンターのノート
プレゼンテーションのノート
This is famous figure, planetary boundary. I will not say anymore, we are facing limitation of the earth.


Elemental waste to Renewable Elements

Elemental waste
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John Evelyn (England)(1662)

EE [sylval @ [RABROBIEN L BRI ZEIET 2702 HEMRETE
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Hans Carl von Carlowitz (Germany) (1713)

=2 [Sylvicultura economics (MR EZE) |

HMEEOR T = HE

Rachel Carson (US) (1962)
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Kenneth E. Boulding (England)(1966)

(7 XU HDOPEE)

=2 [The economics of the coming spaceship
earth (k2 X ZFHMMEKS 0RHF

F) | CBROoN-EREZRODERERRICERE
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Garrett Hardin (US)(1968) :

# [Tragedy of the commons (1 S b

XD %EIJ)J : % &% NAFHTZE 5 - Hopkins University Press) <=8 fi#hBk 5 0
S EAEAAESND T kT e i e
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Dennis and Donella Meadows (US)(1972)
HEZE [Limits to Growth (AR DR
)] A= TOERFTEZITAE,
[ 4 1E. BADHEANBE LRI Z KR I &
ICFRAEETH Y. TRTDOALDER
BN ERZ M- 2 &N TX HHR
AT LERTETIELRDIREZRERL
W5, |

Henry Jarrett
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TOWARD

TEADY-STATE

Herman Edward [EIy (US)(1973) R Emmhy
(7 XY HOHFERE)

=% [Toward a Steady-State Economy (& &

BEl CHRBITF—7Ta/ I X b,
(BT RIILF—DRIL—Ty kD

AJEERBRR] #TE&RIT B /NN—~> T 1

) —D3FHENE %,

1) TBAOSEAER] OFGAELFBAREIL. #0008 The Earth's biosphere
BOBEEREZBZ TIER S, Solar energy T

2) TBEAPRLER) OFHAERMNBRE L. BE

OBERERZ R AR R—XA THAET 2 & THLATE Natural asehition \
BZHEEFBR TIERER L, f e |
|| Energy The D:ﬁgg;d 1
3) TERME) ORFEIALHRE. BEAE S L | ot | oo | oegraced_ |
foEREEEE L. BN, BB TEZEEE LB \ T T materiak
T 63: 73: 5 73: A \ . Recycled materials
https://ishes.org/keywords/2014/kwd_id001240.html \

_ Low-grade
thermal enerngy
32
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The Brundtland Report

(Fr b7 FRES) (1987)

[ Our Common Future] : Sustainable
development ¥R DDA Kz HE7- L DD,

RAEOHRDOT KL HESIE S & 0 LHEHAE] '

AND DEVELOPMENT

wEkH Iy b (UFAY Iy b) (1992)
YXTFEY T 4 OBEHHFEICE &,
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Rio da Janeiro 314 June 1883

MDGs(2000)
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SDGs(2015)
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Walter R. Stahel and Genevieve Mulvey-Reday
(Switzerland) (1976)

=2 [The Potential for Substituting Manpower for
Energy| ' EROEGDER. BE., BabdE, B
Biasz@dLl T, Tx/LX¥—EEZHREL. AN
EROERAERET S [W—7THEE| O
ERe 19817 (C [Jobs for Tomorrow] & L THRRE
7z,

Walter R. Stahel (Switzerland) (1982)
IW—T7EBICEVW TR BEYLRFRAER EY X
AETINELT, BORBTIRELFBZRTY
5T &AL T,

AT IT—T LT =XIL"T1—
(BEEH) (Genevieve Mulvey-Reday.
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IS AEEOHRBREFE
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1RI8 U T2 SRR 7R3 E)
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(Walter R. Stahel.
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Allan Kneese (US) (1988)

#@3C “The Economics of Natural Resources” THI& T [1&
RIEE] EVLWHOEEZHATRNICERL, BRVERIC
BEWETIEEWI L ZRL., ERKOBEEEF (BE
RI->BESHESESE) ORERZERT 5.

7L>-v.-——X
(Allen V. Kneese.
193044H5H - 200143H14H.
FAPDEREDOEFFETHD.
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Daved W. Pearce and R. Kerry Turner (England)
(1990)

=2 [Economics of Natural Resources and the
Environment (BEF & BRAER
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Michael Braungart and William McDonough (Germany)
(1990's)

Cradle —to- Cradle: & FZ D7 7 b 7y b ARD YA &
DAY Ty FELTHERTE, TOBEZHELH
HWVWEENZIDICHETSHLD. IXRTOEEY
AT LZHRETSTH &

Thomas Lindhqvist (Sweden) (1990’s)

Extended Producer Responsibility (EPR) : L KEEE T
F: S2RICHT 2B L, T IERENRE
EEOERTZ, RO T7A 794 7 ILOERFHE
B 12 F THLAR T % IRIE K Thomas Lindhquistsk D 7 7
0 —F

Extended Producer Responsibility
— origins and evolutions

WEEE Forum Confarence
Maka 2527 Aprk 2017

Thomas Lindheist

Friedrich Schmidt-Bleek (Germany) (1990’s)

Factorl0 : ER4EENE (BFEORAELT-Y D8 -
P—EXDEEE) Z10FICT 52 & (SEFactord
LdH D)




History of Circular Economy D037

Different Circular Economy business models in the
Value Hill by Ellen MacArthur Foundation (2013)

“Optimal Use”
Models
Support better usage
and supporting
service

“Circular

Design” Models r—-—-\ @ repair/
Design products maintain
and materials with

the aim of long

reuse/
term V-E_I|Ue ( ﬂ redistribute
retention
@ refurbish

remanufacture
recycle

incinerate/
4 landfill

“Circular Support” Models
Management, Support

Ellen MacArthur Foundation, “Towards the Circular Economy” (2013), p. 24

“Value Recovery”
Models

Capture value after user
life



プレゼンターのノート
プレゼンテーションのノート
その後、Ellen MacArther foundationが、この図にありますように、サーキュラーエコノミーの4つのモデルを提案し、世の中に広まり、現在に至っています。

Later on, the Ellen MacArther Foundation introduced four models of the circular economy, as shown in this diagram. 
These models spread worldwide and continue to influence practice today. 
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1970s Biological diversity £YFHZ#RME L L TERIZEHNTUL T,

Paul Ehrich and Rosa Weigert (1970)
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Report of the Study of Critical Environmental Problems (1970)
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E. F. Schumacher (1973) EZE [small is beautiful |
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1985 MR ZIRIE 7 + — 5 L (19865ERIE) D
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https://en.wikipedia.org/wiki/Ecosystem_service#History
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