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Global Energy Potential
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Exhibit 3
The cost of renewable energy technologies has become competitive with fossil fuels
Levelised cost of electricity from renewable energy, 2016 USD per kWh
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Note: The bars represent the min-max range in LCOE, and the black lines are the average. All costs are in 2016 USD. Weighted Average Cost of Capital is 7.5% for OECD and China and 10%
for Rest of World. Preliminary data for 2016.

Source: IRENA's Renewable Cost Database
GLOBAL ELECTRICITY PRODUCTION IN 2050 (FIGURE 3-3)
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Carbon Cycle Diagram from the IPCC
@®» Earth’s Carbon Cycle
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Cllmate Change in Reality

Observed globally averaged combined land and (c) Seai ice extent

< 15
ocean surface temperature anomaly 1850-2012 £ Arctic (My August September)
.A | ; : ; :
02 + nnual average % 10
E
Lo c
o L ;
gl s 51 Antarctic (February)
& 8 AR
o ©
£~ (3]
8 (V2] 0 L I L 1 L
w 1900 1920 1940 1960 1980 2000
=] Year
- -1 ; ; ; (d)
o Global mean sea level change 1900-2010
;J 02 | Decadal average - = 0.1 i . . . '
g of = © § ;
8 & q /
S 02t _ © 9 0 Ao _
E _o4 —— g & N
- — ¥ Y,/; ol
06| ——— = T o -0.1 .
—_— > >
— _"U = A
08¢+ = ‘7,3 N
o
wl L 1 L G _02 L L L 1 1
1850 1900 1950 2000 1900 1920 1940 1960 1980 2000
Year Year
(b) Observed change in surface temperature (@) Observed change in annual precipitation over land
1901-2012 1951-2010

=] T T T I — ] [ I I I T I — |
-06-04-02 0 02 04 06 08 1.0 1.25 1.5 1.75 2.5 -100-50-25-10 -5-25 0 25 5 10 25 50 100
(°Q) (mm/yr per decade)




It is very likely that heat waves will occur more often and last longer, and that extreme
precipitation events will become more intense and frequent in many regions. The
ocean will continue to warm and acidify, and global mean sea level to rise

(a) Change in average surface temperature (1986-2005 to 2081-2100)
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Climate Change Key Risks and Potential for Risk Reduction

Asia-Pacific coastal zones

A new report by Asian Development Bank says coastal zones in the region
are among those most vulnerable to climate-change related sea-level rise

© Vulnerable ' Vulnerable % of country population living
coastal area island region in low-elevation coastal zone,
baseline year = 2000

—_— e o = — Myanmar China
e [ W77 T T3
[ ¢ S AL MY P o oo i 3 “.1 T DR ey

Near term (2030—2040)

longtem 2°C
(2080-2100) 4oc |

entnal for :
Risk level wnth addmonal Risk level with
high adaptation adeagtanon to currentadaptation
reduce ris

Representative key risks for each region for
',';fa'ted w;:mt ] Human and managed systems

food shortage it ‘
: &%Mm aLwekhoods.he@Iﬁl

‘ and/or economics
m Biological systems
@ Terrestrial Marine
ﬁ ‘ ecosystems “ Wildfire = o octems
Pnysical systems

fm?'i:'e Rivers, lakes, Coastal erosion
and/or floods andfor and/or sea level
permafrost drought effects



ist of Impacts of Climate Change

shifting seasons that affect planting and growing periods;

extreme heat, droughts, increased aridity and water shortages that reduce
or wipe out yields;

erratic rainfall that makes farm planning difficult if not impossible;

storms, floods and landslides that destroy crops, livestock and homes;

rising sea levels that salinate farm land;

increased human, plant and livestock diseases;

and lowered productivity of livestock, including fisheries.




Development

Period

Thailand Renewable Energy Business Development

» High Cost of Technology
* Initial stage of business lack of knowledge & experience
* New for Finance Institute and high unknown on risk mitigation

 Strong government support policy with high subsidy program together with EE Act & Encon Fund

» Cost of Technology reduction rate a lot faster than PPA tariff Structure

Very High competitive to acquire PPA

High transaction on buying and selling the project

High Growth

Period

??77? Period

Low barrier of entry of new prayer

Plenty of high qualified RE&EE Finance Institute and Investor available in Thailand

Limitation of the transmission system capacity

PPA acquiring through Draw Lots or Bidding System

A lot more developer from SET

Very high uncertainty from Country EE & RE Policy
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Renewable Energy Expenses

Forex 34.5 Baht/USD
Item Categories InvestmenlJ Operating Unit Tariff Unit
; baht/kWH
(usp/kw) |[Expenditure | pwH/20y/MW) (ba ) (MWH/20y/MW)
(cent/kWH)
1 Solar
1.1 Solar Farm < 5MW 793 1.59 28,382 2.40 28,382
1.2 Utility Solar Farm > 50MW 793 0.87 28,382 2.10 28,382
1.3 Solar Roof (Housing) 1,449 0.00 28,382 3.60 28,382
1.4 Solar Roof (Industry 1 MW) 793 1.59 28,382 2.40 28,382
1.5 Solar Floating 909 1.45 28,382 260 28,382
2 2.1 Biogas from Waste Water > 3 MW 2,029 3.77 130,000 2.80 130,000
2.2 Blogas from Waste Water < 3 MW 2,899 3.77 130,000 3.30 130.000
3 MSW to Energy (RDF Combustion) 3,768 3.48 144,000 3.30 144,000
4 |Biomass 10 MW WoodChip High 2,029 580 160,000 3.00 160,000
Eff. (Heat Rate 14,500 kj/kwh)
5 [Large Scale Wind Farm 1,942 2.90 55,125 3.30 55,125




Thailand RE Estimate Current LCOE @ 10% DR

Baht/kWh Estimated Cost Curve for RE in Thailand
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Utilities and their business models face a growing number of liabilities

The current large scale shift from centralised to Corporate direct purchase Renewahle energy
distributed generation based on renewables and other of renewable energy Fiojections for investme

technologies can be disruptive for many electric utilities Companies now Sign direct power
purchase agreements with large-scale

off site renewable developers.

Energy storage

Progress in energy storage technology is

anticipated to further reduce costs and to

reduce intermittency-of-supply problems
’. commonly associated with renewables.

Energy efficiency
Su side energy savings measures

Historically, power generation has focused on
large centralised power plants through the
combustion of fossil fuels such as coal and gas,
supplemented by nuclear and hydro power.

Carbon Capture & Storage
There are few projects in the w
impro
gy is not yet deployed at scale to have
significant impact on emissions reduction.
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The policy of RE PPA pricing not to effect to people must also be aware about social

economy, social revenue and environment and energy security

Proper ratio of fuel mix must be seriously considered by country policy maker

PPA selection program must be clear and crystal process & with good governance

Must provide highly support on B to B or Private PPA with clear and simple regulation

, such as, 3" access policy, etc.

Carbon Trading Scheme should be applied

ESS Pilot Project must be implemented on the Grid Distribution Level, such as, Peak

Shaving Application under Public Private Participation Program







