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walulad (Technology)

Power Generation Sector

Source: IEA (2016), Energy Technology Perspectives 2016

Global PV crystalline and thin film module price
trend 2010-2016

Source: IRENA

Global PV crystalline module price trend 2017

Source: www. pvXchange.com
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Smart Grid Energy Storage

A 57 Large-scale battery storage
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Source: IEA (2016), Energy Technology Perspectives 2016
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Transport Sector

3T Energy Intensity In aviatbon

Source: IEA (2016), Energy Technology Perspectives 2016

Source: IEA (2017), EV Outlook 2017
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Building Sector

241 Buildings energy code coverage

Bl ar ey merTy cudo Wiareliiew e g e Lo wokarians bt poabe
Furs e =S [TETHE Eb wi it ol eEkn

I i

Source: IEA (2016), Energy Technology Perspectives 2016
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World" total primary energy supply (TPES) from 1971 to 2014 by fuel (Mtoe)
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1. World includes international aviation and international marine bunkers.
2. In these graphs, peat and oil shale are aggregated with coal.
3. Includes geothermal, solar, wind, heat, efc.

Source: IEA (2016), Key world energy statistics 2016

World total primary energy supply from 1971 to 2014
by region (Mtoe)

16000

0
1971 1975 1980 1985 1990 1995 2000 2005 2010 2014

B Non-0ECD Europe and Eurasia
[ afica [ Bunkers?

M oeco [ middle East
Olchina M asiat B Non-OECD Americas

1973 and 2014 regional shares of TPES

1973 2014

Non-OECD Bunkers? Africa Bunkoers2
Americas ~ Africa 3.0% 5.6% 2.1%

NG Non-OECD

Asia’ 5.5% Americas

4.7%
China7.0%

Non-OECD
Europe

and Eurasia
15.5% Non-OECD Europe
. and Eurasia
Middle East 0.8% v Viddle East

5.3%

6 101 Mtoe 13 699 Mtoe

1. Asia excludes China and OECD countries of Asia.
2. Includes international aviation and international marine bunkers.
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World' total final consumption from 1971 to 2014
by fuel (Mtoe)
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1. World includes international aviation and international marine bunkers.
2. In these graphs, peat and oil shale are aggregated with coal.
3. Data for biofuels and waste final consumption have been estimated for a number of countries.
4. Includes geothermal, solar, wind, heat, etc.

Source: IEA (2016), Key world energy statistics 2016

World total final consumption' from 1971 to 2014
by region (Mtoe)
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1. Data for biofuels and waste final consumption have been estimated for a number of countries.
2. Asia excludes China and OECD countries of Asia.
3. Includes international aviation and international marine bunkers.
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CO, Emissions by fuel

World' CO, emissions from fuel combustion?
from 1971 to 2014 by fuel (Mt of CO,)
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1. World includes international aviation and international marine bunkers.
2.C0, emissions from fuel combustion are based on the IEA energy balances
and on the 2006 IPCC Guidelines, excluding emissions from non-energy.
3. Inthese graphs, peat and oil shale are aggregated with coal.

4. Includes industrial waste and non-renewable municipal waste.

Source: IEA (2016), Key world energy statistics 2016

CO, Emissions by region

World" CO, emissions from fuel combustion?
from 1971 to 2014 by region (Mt of CO,)
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1. World includes international aviation and marine bunkers, which are shown together as Bunkers.
2. CO, emissions from fuel combustion are based on the IEA energy balances
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3. Asia excludes China and OECD countries of Asia.
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World Energy Scenarios 2016

Factors that Shape the World Energy

w1 World Energy Scenarios 2016, World Energy Council



World Energy Scenarios 2016 (cont.)

Pre-determined elements Factors that shaped world Pre-determined elements
energy 1970 to 2015 2015 to 2060

= Global population will grow by 40%

00 = Global population grew 2x (1.7%)
(0.7%)

000 Population /
TN Workforce

? = ICT revolution = Pervasive digitalisation
0 New Technologies = Productivity growth rate of 1.7% p.a. = combinational impacts and
08 @0 productivity paradox

= Four planetary boundaries

CE@ Planetary Boundaries already crossed

« 1,900+ GtCO, consumed

= Water stress in high risk regions
- 1,000 GtCO, to 2,100 to avoid 2°C

@ = Rapid growth of non-OECD countries

000 Shifts in power = Growing role for global institutions
288 e.g. UNFCCC, IMF, WTO and G20

= 2030: India is most populous country

= 2035-45: China is the worlid’s
largest economy

q7‘1I§LJ’1: World Energy Scenarios 2016, World Energy Council 2



World Energy Scenarios 2016 (cont.)

Critical uncertainties Modern Jazz

» Open economies
Productivity and

economic growth - Digital boost

« Consumer driven

Climate challenge technology adoption

= Technology support

- Complex globalisation

= Shifting hubs

= Growing global
connections

o o]
ﬁ@ﬁ International
o I’% governance

» Free markets

Tools for action » Enabling policies

» New business models

fiun: World Energy Scenarios 2016, World Energy Council

Unfinished Symphony

= Intelligent growth

= Circular economies

= Local support
= Global mandates

= Unified action

= Strong global
cooperation

= Regional integration

= Climate focused
policy

= Global policy
convergence

Hard Rock

» Domestic growth
and expertise

» Local content emphasis

» Lower GDP growth

= Energy security
drives renewables

= Fragmented political
and economic systems

» Power balancing
alliances

= Security focused
policy action
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IEA World Energy Outlook 2016

Energy Scenarios Developing the scenarios
®* The World Energy Model (WEM)

® Inputs to the modelling

* Current Policies Scenario nneu1Anandaguy

PRNZUlIUIELAZUINTAITNIINSUN LA

o o o — ~ ® Socio-economic
AnuNSIULAUDINANY A.A. 2016

® Energy policies

* New Policies Scenario 53318 ULy LAY e Lconomic outlook
11RINNININEIUA 9 AldTinnstiaue 71971 * Demographic trends
andunsudtazlausenreenNILaIINRE * International prices and technology costs
sunisluswan Jesuludalouisuaznnsns ® Fuel prices: Oil Natural Gas and Coal
g 9 fleonunnendinisianunnasisa * Technology innovation and costs

®* Decarbonisation Scenario (450 Scenario) N
aummﬁaquﬂgjﬂmmaﬁ%ﬁwﬁmmnﬁwﬁumaq
gauniivattanlallviiiu 2°C anglud a.e. 2100 lag
Tialufinsannsuaesfamsueulaeenlesain
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IEA World Energy Outlook 2016 (cont.)

Energy demand by region in the New Policies Scenario

Source: IEA (2016), World Energy Outlook 2016
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IEA World Energy Outlook 2016 (cont.)

Average annual change in global final energy consumption by driver in the New Policies Scenario

3 400 [ Energy efficiency
s M Fuel switchin
300 . ¢
[ Economic structure
200 I Activity
<{ Total change
100
0
-100
-200
-300

2016-20 2021-25 2026-30 2031-35 2036-40

Energy demand increase is slowed by energy efficiency gains and economic restructuring

Source: IEA (2016), World Energy Outlook 2016 27



IEA World Energy Outlook 2016 (cont.)

Energy intensity in selected countries/regions in the New Policies Scenario

Source: IEA (2016), World Energy Outlook 2016
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IEA World Energy Outlook 2016 (cont.)

Energy-related CO, emissions by region in the New Policies Scenario

& 40 Other
NDC CO, target ¥ Brazil
35 O
M [ndonesia
30 India
B China
25 .
European Union
20 M Japan
M Mexico
15 B United States
10
1990 2000 2010 2020 2030 2040

Energy-related CO, emissions growth resumes, but slowly, in the New Policies Scenario

Source: IEA (2016), World Energy Outlook 2016
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IEA World Energy Outlook 2016 (cont.)

Source: IEA (2016), World Energy Outlook 2016



IEA World Energy Outlook 2016 (cont.)

Source: IEA (2016), World Energy Outlook 2016



Download document at http://www.eri.chula.ac.th



