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1 Climate Change

1. Necessty of Climelie Chenge Respense

“Warming of the climate system is unequivocal,” IPCC Assessment Report 5

Observed change in surface temperature 1901-2012

= Most of the changes observed since the 1950s
are unparalleled in history.

((((((

- Sustained warming tendency of the | ]
atmosphere and oceans
- Reduction of amount of the glacier and snow

- Increase of Accumulation of Greenhouse Gas
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Rising Trend of Average Temperature !!



1 Climate Change

2, Necessiy of Green House Ces Reduciion

“Human influence on the climate system is clear", IPCC ARS

1) The concentration of the CO: has increased since the Industrial Revolution.
- The concentration of the CO2 has increased by 40% since the industrialization
and increased by 20% since 1958, the beginning of the systematized measurement.
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2) If the average temperature rses by 2 C’ The Average Temperature of Korea expected to increase by 2 °C (2050)
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- 30% species extinction L
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We need the active effort of the world for reduction of GHG



1 Climate Change

8. Recent Climete Chenge off Korea

Ecosystem Change  Sea Level Rise Death by Heat Wave Natural disasters Damages
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= The average temperature
has increased by 1.2°C
for the past 30 years

Korean government set up
the adaption measures for
the climate change.
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1 Climate Change

4, Wihet: is UNFCCC (Unfiee Fremewerk Cenvention on Clinete

The United Nations Framework Convention on Climate Change (UNFCCC) is a convention to
regulate the anthropogenic emission of greenhouse gases.

The Convention on Climate Change was adopted by the United Nations Conference on Environment
and Development (UNCED) in Rio in June 1992 with the Convention on Biological Diversity and
entered into force on 21 March 1994,

197 countries joined the Convention on Climate Change in 2017 and Korea joined the Convention for
the 47th time in December 1993.

The Convention on Climate Change covers the preparation of a national report on the implementation
of policies and national statistics on the status of GHG emissions and removals in each country, the
establishment and implementation of domestic policies to reduce greenhouse gas emissions,
and the recommendation to discard GHG emissions.

All Parties to this Convention should establish national strategies for reducing GHG emissions,
prepare national reports on GHG emissions and removals, and submit them to the Conference of the
Parties (COP).



1 Climate Change

8. Kyefto Prefosel

- The Kyoto Protocol is an agreement on a specific implementation plan of the United Nations
Framework Convention on Climate Change. It works from 2005 to 2020

- Atotal of 153 countries have ratified the Kyoto Protocol.
- Target countries for reducing GHG are 38 countries in Annex |, except Turkey and Belarus
- Since Korea is an Annex Il country, there was no obligation to reduce.

- Annex | countries for reducing GHG (As compared to 1990)

Canada (-6%), the United States (-7%), Iceland (+ 10%), Norway (+ 1%), Poland (-6%), EU (-8%),
Russia (0 %), Japan (-6 %), Australia (+ 8 %), New Zealand (0%)

- The United States, which accounts for 24% of world emissions and 36% of developed country
emissions, realized that reduction of GHG emissions were virtually impossible.
And the they declared withdrawal.(2001)



1 Climate Change

8. Umitetfons of the Kyelo Protecel

® Current Issue

( Only EU-led advanced countries (/<7 oi ¢|[o o1l €iglciay5511) ) are obliged (o) (=X uh

greennouse gas emissions.

S GV T GGG T G COthatemitialargeramountior greeniiousergases;suchiasiChing
andiindian: X618 [T elereduced:

- The United States (2,7 oi Jloe:1l¢i516)) + Refused (o 111’/ 112 ({Yeio Pieloce)];

KJapan, Canada, New Zealand : Declaration to abandon obligation v r2clijc2 GG j

SMISSIONSHNISEcond commitment period

¥

After 2020, an effective system to replace the Kyoto Protocol system is needed.



1 Climate Change

® New Approach Requirements

P

S ETGTED T GED B LG EstchiasitherUnitedsStatesistronglyx. |1 [ C- Stherexisting iy oto

Annex:system.
= Need forEstablishmentiofinew climaterchanges 1L EEEH 1 Whichimakess ||

countries participate.

N /

-

- New reduction target setting system
. Intended Nationally Determined Contributions(INDCs*) that must be submitted mandatory

. Bottom-up Approach : The characteristic of the INDCs, the system makes all countries participate.

-
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1 Climate Change

7. Frem COP 17 o COP 22

/ COP 17 \ / COP 19 \ f COP 20 \ / CoP 21 \

2011 Durban 2013 Warsaw 2014 Lima 2015 Paris
«  Subsequence of «  After 2020, settlement «  Materialization of * Newclimate system
Kyoto protocol to submit INDC in guidelines for INDC establish settlement :
»  Settlement for New 2015
climate system P ’ @ Principle of contribution ’ _
> INDC : Intended INDC submissions
“New climate system is a Nationally Determined (2) Submission information of all parties.
new system that applies to Contribution (3) Submission Procedure - Ratlflcatlonl
all parties, unlike the Kyoto agreement in 2016

Protocol, which is led by

@/eloped countries. / \ j \ / \ /

Discussing details of the Paris Convention at COP22 (November 2016, Marrakesh)

= Acarbon market that trades GHG emissions reductions internationally.

= Transparency system for GHG mitigation and climate change adaptation actions and support

\- How to make Nationally Determinded Contribution(NDC) that must be submitted mandatory every five years '

11



1 Climate Change

Preftocel(1€97) Climets Convention

To compare with two agreements,
= The contents are similar to prevent global warming by reducing carbon emissions from factories,
industrial facilities and automobiles.
= The most important difference is that all of the 197 Parties that participated in the Paris Climate
Convention had a greenhouse gas reduction obligation, unlike the 1997 Kyoto Protocol, in which only
37 developed countries had obligations to reduce greenhouse gas emissions.

_ Kyoto Protocol(1997) Paris Climate Convention(2015)

Target Country 37 major advanced countries 197 Parties that participated in the Convention

Regulate the method of respond to

climate change until 2020 New climate change system after 2020

Effective Period

= Define greenhouse gases which are The average temperature rise is limited to less than
Object the principal cause of the CC. 1.5°C before industrialization.
= Reduced greenhouse gas emissions by From 2020, at least $ 100 billion every year to support

and

Main Content an average of 5.2% over 1990. climate change projects in developing countries
ain Lontents . GHG reduction targets are assigned »  From2023, all parties report the carbon reduction status
differently. every 5 years.
o 0 L
Korea No obligation to reduce. Reduce emissions by 37% compared to 2030 emission

estimates.

12



1 Climate Change

(e 3 A
T t Keep temperature rise much lower than 2°C, especially to limit
emperature temperature rise to below 1.5°C as compared to the Industrialization
% J
(a a
Fund Since 2020, Advanced countries will have to pay at least
unds US $ 100 billion each year to fund the GCF
% J
- A
. e goal is to reduce emissions as soon as possible and to
Reduction Goal Th | is to reduce GHG emissi ible and t
eduction Goa reduce the global GHG emissions to net-zero by 2050.
. J
( ) Advanced countries should take the lead in reducing GHGs, also h
Burden sharing developing countries should make efforts to reduce GHGs and gradually
L ) implement the reduction standards. )
e ) )
Regal binding force | Regulated as voluntary efforts by the US, China, and Korea, etc.
\. J
Ca 3 A
Review Co-verification with global stocktaking system. Reviewed every 5 years.

%

; 3

Damage Efforts to help countries vulnerable to climate change

% Z J
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1 Climate Change

10. ©0, Emisslons in the werld

- Looking at global CO2 emissions by country in 2013, China (28% of global emissions) and
the United States (16% of global emissions) account for 44% of the world's carbon dioxide
emissions and the top 10 countries account for 67%.

<CO, Emissions from Fuel Combustion in the World>
(Unit : million t CO,)

10
INC/Dec Rate
1990 2000 2010 2012 2013 .
90/13 | 12/13 China
World Total 06235 | 23322 | 20838 | 31491 32,090 6.1 2.2 United States
Kyoto Annex1 13724 | 13560 | 13227 | 12879 12,880 42 India
Protocol |Non-Annex1| 6,268 8,908 | 15485 | 17,516 18,211 | 1905 4.0
. Russian Federation
OECD OECD 11,000 | 12447 | 12306 | 11,990 [ 12,038 9.4 0.4 N o
Non-OECD 8087 | 10021 | 16406 | 18405 | 19053 | 1120 3.5 Japan
[ 2,184 3,25¢ 7,095 3,515 3,977 | 311,
China 184 3,259 095 8519 | 89 311.1 5.4 Germany
Top 7 us 4,802 5,643 5,356 5,032 5,120 6.6 1.7
mass India 534 892 | 1697 | 1780| 1860 2499| s.0 Korea
emission Russia 2,163 | 1,474 1529 | 1551 1543 | -287| -0.4 Canada
countries Japan 1040 | 1357 | 1027 1217 1235 17| 15 . .
- slamic Republic of Iran Top ten total: 21.6 GtCO,
Germany 940) 812 739 745 760 | -19.2 2.0 _ - World total:  32.2 GtCO,
Korea 232 432 561 575 s72| 1470 05 Saudi Arabia i | l I

Source: IEA(2015), CO2 Emissions from Fuel Combustion 14



1 Climate Change

11. INDG fform off Pevties

- Submit the various forms of INDC considering national circumstances and characteristics

- 197 Parties submit the INDC (as of December 2016)

- More than 99% of the world's emissions and 99% of the world's population are covered by the
Convention on Climate Change
- Present various basis forms of goals such as absolute amount, BAU(Business As Usual), and emission

unit basis

- Contributing to the establishment of the basis for the Paris Agreement

Form of Goal Reduction Goal Year of Goal

(28 Countnes)

USA
China
Russia
Korea
Japan

Mexico

Absolute amount

Absolute amount
Emission Unit
Absolute amount
BAU
Absolute amount

BAU

40%

26~28%

60~65%

25~30%

37%

26%

25~40%

2030

2025

2030

2030

2030

2030

2030

1990 Emission

2005 Emission

2005 Emission

1990 Emission

2030 Predictive Emission

2013 Emission

2030 Predictive Emission

15



1 Climate Change

Global Greenhouse Gas Emissions (GtCﬂzeq}
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2. Trend of power market and renewable energy market




2 Trend of power market and renewable energy ma

1. Koreen Elecliic Meriet

 Current status of renewable energy in Korea

- Domestic renewable energy supply has increased by average 11% per a year for the last 6 years

- ltis 4.08% as compare to primary energy and solid-waste and bio energy account for 84% in 2014

300000 44 Total Primary Energy (1000 toe) e L1 14000 golar Heat 0.2% \ wind 2.1%
- Renewable Energy (1000 toe) — s ' ‘ Fuel Cell 1.7% \ ) £ Hydro 5.0%
250,000 roayy Dbiss 20752 2331 (38 I~ 1A / Ocean 0.9%
oz B2 Bd B 318 / /— Geothermal 0.9%
) Vi
3 Yo W5 | 10000 ’
1 X
i 200,000 » /W *oﬂ |
of 8,85 L gooo O
4 Li
x| 150000 pr X
= .24 S
X § 6000 At i0-
l 208 A 5,086 5 Bio-Energy
2 100000 O‘{/M’ Lo ey % o Solid Waste 24.5%
= 4,879 L4000 ¢ 59.8%
1. 582 !
e
50,000 —
% 07 08 0 10 1M 12 13
< Production and Proportion of Renewable energy > <Proportion of Supply by Renewable energy Source >
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2 Trend of power market and renewable energy ma

2, unit costs of
Costs for renewable energy technologies have fallen dramatically in recent years.

uUsD/kWh
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0.40
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0.20 - - -
| [] -
0,10 — 1 - . l
0.00
=] = o @ ] w fal] — — Wy — — ~— =
c |€ |w |2 |2 |8 |2 | B | g |82|z2| 3 | 8 |&8%
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Source : Rethinking Energy, 2015, International Renewable Energy Agency 19



US Cents/kW

8. Cloloel merket of Renewelble cnerey

40
Capacity MWe
&
1
30 100
200 |
>300 ®
20
@
“ @
&
@
10 a ©
. P =
e 520 (@@
» @ ® © @&
’;'—'-'\‘, @ Fossil fuel power cost range
Q. ¢ @'—\'-(
W &
0.0 |

| |

| | | | | | | |

2010 2014 2010 2014

Biomass

Geothermal

-

2010 2014 2010 2014 2010 2014 2010 2014 2010 2014
Hydro Solar photovoltaic cspP Wind offshore Wind onshore

Source : RENEWABLE POWER GENERATION COSTS IN 2014, International Renewable Energy Agency
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2 Trend of power market and renewable energy ma

8. Gloloe] merlket of Renewelbdle cnerey
US Cents/kW

30
2 ) §
o)
»* *
*
10 i A
"y - 4
. Fossil fuel power cost range &,
0.0 | | | | | | |
Biomass Geothermal Hydro Solar cspP Wind offshore Wind
photovoltaic onshore
@ Africa Eurasia A North America
Asia Y& Europe WV Oceania
Central America and the Caribbean € Middle East South America
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Source : RENEWABLE POWER GENERATION COSTS IN 2014, International Renewable Energy Agency



2 Trend of power market and renewable energy ma
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USD billion
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@® Developed Countries @  Developing Countries
Source : UNEP BNEF and FS. 2015 22




8. Future eleciiicly output by the mejor generEling

12

10 -

thousand TWh

= T T . ¥ T | ] ] T T T T T T 'v7 T T T T T T 7* T T 1
2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040

Wind and solar

Source: Bloomberg New Energy Finance NEO 2016

“Gas will be overtaken by renewables in 2030.
It will be 2040 before renewables overtake coal.”

Wind, solar, hydro and
other renewable
energy plants will
generate 70% of
Europe’s power in
2040, up from 32% in
2015.

In the US, their share
will jump from 14% in
2015 to 44% in 2040,
as that from gas slips
from 33% to 31%.

23



2 Trend of power market and renewable energy ma

6. Cherecierisiics of

@ Houses are scattered in each municipality in developing countries,

making it difficult to bring grid from the existing thermal power plant

@ Cost comparison :
Cost of grid connection is higher than that of Independent
Solar PV power installation.

(2.7 PV cost = Grid connection cost)

“Small-scale renewable energy supply is efficient in non-urban area”




Amount of Power used
Industrial structure
Urbanization

Unused Land

Power use & Grid length
Power consumption per capita
Power resources

PV power generation time

Applied to

B, Supply Cherectarisiics of Aeal

Classification Type A )
(Large-scale power grid)

Large

Mechanical equipment, Electric & Electronic
Semiconductor, Automobile, Iron & Steel

Centralization
Small

Large & relatively short
Large
Nuclear / Thermal / Hydro

Less than 3.5hrs

Hong Kong, Singapore, Korea, and big cities
worldwide

- Applicability of Independent Power GridJI )
-

(Small-Scale, Independent power grid)

Small
Agriculture, Fisheries, Light Industry
Decentralization
Large
Small & relatively long
Small

Diesel (Heavy oil) / Gas

About 4.0hrs

Mongolia, Nicaragua, Guatemala, The
Caribbean, and other island countries

25
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3. Climate change and low-carbon business model




3 Climate change and low—carbon business model

1. Meening of the new climeis sysicm

1) The new climate system is one in which all parties participate to the UNFCCC
Paris Agreement Enacted on November 04t 2016
As of November 23th 2016, 112 countries ratified (Korea ratified on November 3rd)
— Increasing participation of developing countries in mitigation and adaptation for climate change

2) The new climate change system adopts a bottom-up approach in which the Parties determine

their own contribution plans
Suggest a contribution plan considering its economic and social conditions and capabilities
Future controversy about equity and feasibility of contribution plans (reduction, financial support, etc.)

3) The new climate system requires a fundamental paradigm shift of energy policies.
The beginning of Post fossil energy age

— The beginning of the era of high efficiency energy and renewable energy

27



3 Climate change and low—carbon business model

2. CO, Emissions oy Seuree of e werlel

- The increase in consumption of fossil fuels increase CO, concentration which is main cause of GHG
emissions increase. (global CO, concentration increases 42% from 1990 (280ppm) to 2014 (397ppm)).

- In 2013, the energy sector (fuel combustion) accounted for 68% (the industrial sector : 7%, the
agricultural sector : 11%, and the other : 14%) in the global greenhouse gas emissions (CO,, CH, and N,O).

- In 1971 and 2013, the world's total primary energy supply (TPES) increased by about 150%, with most
of the increase in consumption was from fossil fuels.

Gtoe
14
12
Others"
14% 10
a
Energy 68%
Agriculture
11%
Industnial

processes 7%

CH; 9% '
N.O 1% 1971 2013
mFossi  oMNon fossil
<Proportion of global GHG emission sources (2013)> <Primary energy consumption trend of the world (1971, 2013)>

Source: IEA (2015), Key Trends in CO2 Emissions 28



3 Climate change and low—carbon business model

8. GO, Emissions by Secter or e werlel

- Electricity production (power generation, heat production) is 42%, transportation sector is 23%, industry sector is
19%, household sector is 6%, service sector is 3%, and other sectors (agriculture / forestry, Energy production
other than electricity generation and heat) accounted for 7%.

- From 1990 to 2013, the proportion of Qil in fuel used in power and heat production has decreased steadily, the
proportion of Gas has slightly increased, and the proportion of Coal has increased significantly from 66% to 72%.

=  GHG emissions almost doubled due to the rapid increase in coal use from 1990 to 2013.

GtC O
14
12 —_—
10 aCther
Industry
18% o mGas
T -0 m Ol
Residential
11% gi:d mCoal
2
Other * 0 -

5% 1990 | 2013
<Proportion of Global CO2 Emissions by Sector (2013)>  <COz2 Emissions for power generation and heat production(1971, 2013)>

Source: IEA (2015), Key Trends in CO2 Emissions 29



3 Climate change and low—carbon business model

4. GHE Reduction goel of Koreea

= Decrease by 37% compared to BAU (851 million tons) by 2030 and submit INDC (30th June 2015)
- Domestic : 25.7%, remaining (11.3%) is reduced through IMM (International Market Mechanism of carbon)

= |t considers international responsibilities and national circumstances
- Implementation of GHG emission trading system in Korea
Fostering new energy industry
Induce voluntary reduction by promoting renewable energy business
The achievement of the reduction goal using the international market mechanism (IMM)

Million tons CO2¢e
900 — 2030 BAU : 850.6

750 — As compare
to BAU
37% : 535.8

o Goal of 2030

30



3 Climate change and low—carbon business modegl

8. Eneray imperts of Korea (2000 ~ 2018)

- Dependence on energy imports by 2013 is 95.7% (domestic production 4.3%)
— Need to foster renewable energy technologies to reduce fossil fuel use and improve energy efficiency

Total Energy . °
(thousand TOE) The rate of dependence on imports (%)

The rate of dependence on

2000
2005
2010
2013
'00-'13

192,887 97.2

228,622 96.6

263,805 96.5

280,290 95.7

2.9 -0.1
Dependence on energy imports. 95.7 %
[1,787.024%1

O crudeoil || @ -iii;fi}fiﬁiTi"""; uckear || et
Z£5(86.0%) FlEl= S iAo} ==
- AF2L1(31.3%) = < . <
- UAE(12.1%)
- FH0IE(15.3%) <ok == FHLICH =3
OFAIOH(10.6%) = : =
oh=2]7H0.9%) oIL] oIL] H|ELt

915,142 bbl || 39.949k ton | | 116,342 ton|| ool on

petrolieum (%)
435
344
27.9
25.2
-4.1

Domestic
production
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3 Climate change and low—carbon business model

8. Low—cerden Business Moeel

1) Considering future growth of population and economy, of each country expected

continue to

* Need to establish policies for prevention of GHG emissions

for economic development through the new climate change system

* Countries around the world are pushing ahead with investment for the future

« Each country needs time to develop low-carbon, high-efficiency energy technology actively and strengthen
infrastructure investment capacity.
— Greenhouse gas emission regulation, Energy efficiency technology development required.

3) Sharing with developing countries

« Entering into renewable energy business in developing countries by utilizing GCF and MDB institutions.
— Possible to carry out GHG reduction project with industrial private capital

Activation of Renewable Energy Business

32
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4. Overseas expansion plan of energy new business




4 Overseas expansion plan of energy new business

1. Outline of Oversees expension business Plen

The projects promoted by overseas bidding are that the developer is hidden or the

implementation cost rate is high
— (Measure) Need to develop business directly by utilizing network based on ODA to increase the rate of
project award and project implementation profit.

Many trap information by the private developer(high development cost, offering just

basic information)

—(Measure) Need to analysis of land use, licensing, Fuel supply & price, PPA procedure, repatriation of profit,
government guarantee, foreign investment protection, exchange hedge, TAX structure and etc. through
the direct consultation with client and stakeholder.

—(Measure) Need to analysis of Investment payback period, implementation cost rate, follow-up business etc.
from the point of view of a Lenders.

Overseas business expansion plan of DOHWA
- Strength : Various kinds of domestic and foreign SOC project performance experience /
Adapt quickly in fusion and complex business
- Weakness : Lack of overseas Infra / Weak invest ability compared to major company /

Lack of EPC and O&M organization and track record.
— (Measure) Consortium with an experienced local company and establish the network based on ODA
Screening business items that possible to perform
Co-Work with public enterprise (KEMCO, SLC etc)
Considering financing method with K-EXIM, KDB, MDB, GCF, K-Sure, New Industry Fund of Power
, Asset management company etc. 34



4 Overseas expansion plan of energy new business

2. Business 4 Stege in Project

PlanE & pre- I Safe guard I Engineering Ol
(Design) manual
budget & fimancing
Sehedl I —ﬂm!—l License &

Authorization

m

Construction
Procedure (Procurement)
* License &
Authorization Supervision
* Project Entity Cost &
T Schedule
Project developing period (Sunk Cost of Developer) Investment Recovery period

<
<

v
A
v

35



4 Overseas expansion plan of energy new business

Identificetion of Client

» Commercial Company or Investment(Development) Company
» Central Government

» Local Government

» Public Enterprise

» Own Funds of Client
» Funds of Developer (with EPC + (O&M))
» MDB Loan, MDB Grant

» GCF Loan, GCF Grant
» Commercial Bank(Fund) or Co-financing (Fund + MDB etc.)

36



4 Overseas expansion plan of energy new business

2, Business Fommn

*G2G Government + Government of a target country (Loan / Grant)

*B2G

PPP(Public Private Partnership)

Private EPC Companies + Government of a target country (Loan Investment)

*B2B Private EPC Companies + Companies of a target country (Loan Investment)

Korean Companies (+SLC) + Companies(+Gov.) of a target country
« B(+ +
A (Loan Investment)

Korean Companies (+KEMCO) + Companies(+Gov.) of a target country
(Loan Investment)

*B(+G)2G

*Tendering Procedures / Investment Projects (Loan/Grant/Loan Investment)

37



4 Overseas expansion plan of energy new business

8. New Business Medsl (For exemiple of PPP

- T
Target Country KOREA
SPC
Past : Public Sector ¢ D| Private Sector
. Developing country Part i Korean Company Technologies
annersnip \¢ Fund of Korea
.-~ Weakness in bankability
Benefit : Private > Public
&
S\
Public s_ectprx" y N SPC
New : Developing country N v'| Private Sector
MDB .etc Partnership | Private Company Technologies

Improvement of bankability
Benefit : Private < Public

* Bankability = bankable
38



4 Overseas expansion plan of energy new business

4, New
-
KOREA romaiono1arget Gountry
KEMCO and Others ok Target Country
Government Agency
Cooperative Firms
(DOHWA)
FIS & Master Plan Target Country
(KENCOHDOHWA) Government
F/S

Report
Loan / Grant _ [ Request for Approva

to GCF or MDB

| } Investment

|
: :
! PMC Consultant Tender !
I DOHWA ]
! ( ) Evaltation :
: :
j 1
! EPC Contractor I IPI'O]eCt . -
1 (DOHWA) mplementation :

([ SPC )

GCF + MDB + Private Bank
+ Private Company(DOWHA)
+ Advisory KEMCO)

39
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5 Key findings

* Doubling the renewable share in the global energy mix can result

in significant savings of fossil fuels.
Coal, oil and natural gas supplies can be reduced by 22%, 11% and 11%, respectively,
while renewable energy supply could increase by up to 46% over the coming 15 years.

2P;|21ary energy (EJ/year) . Air pollutant emission (kt/yr)
| ! | | |
: | : -
200 l—% : : : ! 60 000 5 l
1 . L] [ )
! / ’ @ : 7 50 0007
150 — 000 .
! : eo/ oooo
— 1
' 130 ooo%
: ) , 3000
— e 4o !
! ! 200000 @
' - Y ©
Od | atural gas uciear enewabnles :
. -
NOy S0, VOC
Ch ith RE ti
ange wi map Options ® REmap Avoided withrenewables e 2010
global change in primary energy use with Reductions in emissions of selected air pollutants with
remap options, 2030 remap options, 2030

41



5 Key findings

* Promoting renewables means providing secure and
clean energy supply while supporting GDP growth,
improving trade balances, creating local value and jobs.

Million Jobs (direct and indirect)
25 ?

(&0 ]

20 20

2014 2030

IRENA 2030 Employment Estimations

Source : Rethinking Energy, 2015, International Renewable Energy Agency

Solar photovoltaic (PV) deployment,

for example, creates twice the number of
jobs per unit of electricity generation
compared with coal or natural gas.

Renewable energy could generate over
24 million jobs worldwide by 2030

Solar PV modules, for instance, cost
three-quarters less today than in 2009,
while wind turbine prices have declined
by almost a third over the same period.
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Energy, Water & Food ... Nexus

»  With the global population growing at a rate of approximately 80 million people a
year, by 2030 it is estimated that the world will need 30% more water, 50% more
energy and 50% more food.

« Growing populations, increasing demand for energy, food and water will create the
"Perfect Storm" by 2030, and climate change will exacerbate matters in
unpredictable ways. (UK government's chief scientific adviser Professor John Beddington)

The Climate-Water-energy-Food Nexus

Increased demand
50% by 2030 (IEA)

Energy

f Climate \
Change

Water for energy (Cooling,
hydro, extraction, etc.)
Impact of land use practices on

Energy for water (Extraction, e atarTesonrcas

transport, treatment)

N\

Water for food/feed fibre J

Climate /
GHG
emissions

Food @ S Water
s

(FAO) (IFPRI)

Energy <G———) A

Fibre for energy production

Crops for energy v food

Energy for food/feed/fibre }

43




44



Easter Parades on Fifth Avenue, New York, 13 years apart

1900: where’s the first car? 1913: where’s the last horse?

Images: L National Archive, I f / ican-citinz/] t ican-cigies- 101 jp= R, shorpy.com/node/204.
Inspiration:Tona Seba's keynote lecture at AltCar, Santa Monsca CA, 26 Oct 2014, vl - 100 i s
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