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1.1 FRUGHIEE (51.)
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o Joule (James Prescott Joule):
E = mc? (kg.m?.s?)

mﬁmﬁ’g CGS (centimeter-gram-second):
1 g.cm?/s?2=1.0%10"7 Joule

o1 BTU =1054 Joule
o1 kWh=3.6%10°dJ

o Work and Calorie are Energy
1 cal =4.186 Joules
1 kcal = 4,186 Joules
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1. 2. (UAAGESMSMUEN Y §ﬁﬁLﬁfmi

[UAAGES @IS NG U
Source Annual energy supply] Ratio of annual energy Total reserve
supply/energy use

Solar 3,900,000 EJ/y 8,700
Wind 6,000 EJ/y 13
Hydro 149 El/y 0.33
Bioenergy 2,900 EJ/y 6.5
Ocean 7,400 EJ/y 17
Geothermal 140,000,000 EJ/y 31,000
Total conventional | 396 EJ/y 104 46,700 EJ
fossil fuel reserve
Total 0.06 EJ/y 42 18,800 EJ
unconventional
fossil fuel reserve
Total Uranium 31 Elly 6.7 -23 3,000- 10,500 EJ
reserve
Current global 448 EJ/y (2004) 1
energy use Conv. Biofuels adds -

45 BJly
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Top ten net oil importers, 2011+

million barrels per day

United States 8.7
China
Japan

India

Germany

South Korea

World's top net oil exporters, 2011

France

Spain million barrels per day
ltaly 10
9
Taiwan 8 8.2 75
7
i}
5
4
3 26
2.3 22 22 18 13
2
0
Saudi Russia United Kuwait Nigeria Iran Iraq Norway
Arabia Arab
Emirates

—

C]Faq\‘ Source: U.S. Energy Information Administration
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Coal Production Coal Consumption
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Top Coal Exporters (2012e)

Total of which

Indonesia 3830t PR China 2890t

Top Coal Importers (2012e)

Australia A0 1840t

Hussia 1340t 1600t

5

USA 1140t South Korea 125Mt
Colombia 820t Chinese Tapei G4Mt
South Africa 4Nt Germany 45Mt

Canada 360 450t

g std B athunusf oSN GiRg (Aathman)

Meongolia 98% Australia 69% SA 43%

=

South Africa GG % Germany 43%

59% 29%

Poland

(]
&
=

PR China 81% Indonesia 44% Japan 27%

Sources: BP, IEA, World Coal Association
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» Install Capacity 15 Stage: 2x50 M

Jh
NS

e Location: Sihanouk Province

e Operation Date: 2013
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Sources: BP, IEA, World Coal Association




irowniHuSIsiAyth
Install Capacity : 2 x 9 MW

Reservoir

Location: Koh Kong Province
Operating Date: 27-Sept-2012
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irowniHuSIsiAyth
Install Capacity: 194.1 MW

Reservoir

Location: Kampot Province

Operating Date: 30-Dec-2012
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Install Capacity: 120 MW
(4 x25 MW, 2 x10 MW)
Reservoir

Location: Pursat Province
Under Commissioning
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Install Capacity: 246 MW
(3 x 82 MW)
Reservoir

Location: Koh Kong Province
Operation Date: 2014
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Install Capacity: 338 MW

(2x 103 MW, 2 x 66 MW)

103 MW is under commissioning
Reservoir

Location: Koh Kong Province

Operation Date: 2014
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Sources: Annual Report of EDC
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World Nuclear Reactors

>

ﬁhm B00& thyn msmmm:msriﬁﬁh[pmnnm Sﬂ/[SﬁLﬁfﬁ‘litﬁt—m ﬂjﬁﬁﬁf%hnﬁmﬂﬂ
Lﬁ[gﬁj[ﬁmSﬂSlﬂiﬁiﬁﬂhﬁjﬂ IﬂhGLnﬁn ﬁjS[uﬂLﬂtﬁStﬁ[n[ﬁi Fi tﬁ““lsmﬂjnﬂ.ﬂn
[JUI‘.?ﬁJ'[if]ﬁﬂ.FﬂH 81 ﬁﬂhﬁjh[ﬂﬂGLnﬁn ﬁjS[uﬂmtﬁStﬁ[ﬁ[ﬁimmﬂjﬁm




irawthsnususgifasiisianinnn
@lnosln

Muclear Electricity Production Gﬂ»j:ru
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e Source: world-nuclear.org
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WANNYAUAIAR ATRUIGAIS RS AiE{F ol
[9»] i:n’m (exa joule per year) (exa joule per year)
NIHISMN 50 150
YN >250 2,900
6 RN >1,600 3,900,000
& nj
ERTHEEINT 600 6,000
theninmiins 5,000 140,000,000
u
tE NN IY(E i 7,400
FUTU >7,500 >143,000,000

1 exa joule= 1018 Joule
1toe=42GJ
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Source: BP Data.
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35,000 —
. WISIHIG]BRMNSY IR NWHSHSMAN a0agr 5109
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25,000 —
- USIUYA Lﬁmﬁms I U SIS
2000 | {BEIAN EGW; HMHISM.EGW; USA H18 -
o m.mew; SHHUSHS{UITIU bew '
10,000 = a70n (576
o ans  ass  am sea 1133 1411 158 T I I
0 | — == N »
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
ROW {=12) 58 80 7T 29 10 1045 4z [l a0 284 508 -*
B MEA n/a n/a n/a n/a 1 n/a n/a 1 1 22 46 121 410
B China 19 & 19 10 10 B 10 20 40 160 500 2,500 5,000
B Americas 24 32 a7 B 104 106 150 213 348 543 1,029 2179 3,758
B APAC M7 140 181 230 282 303 324 27 535 74z 1,583 2672 4,769
B Europe &8 133 135 202 ToT 2984 992 2028 5710 5,830 13,622 22411 17,158
Total 303 265 471 584 1,133 1,411 1,582 2,576 6,708 7,376 17,064 30,291 31,095
Source: EPIA, 2012




NENUHA SN O A S]N

MW




BN USRS ISTMEUM{1II¢ 8 OECD

in MW

ISIGHAUSINANS : (e asls Sufanme Baalaafig) NenGaiad gin




FUM S NRUES B NRUA AR IR

al

GSISHNANNUTNEAURIRAIGINIM IFMu{uIA¢Syw I Aathmaiy




ansmn dichsnostslinsAaninnm
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Million tones oil equivalent
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Source: BP Data.2012
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ASEAN electricity generation from renewables

TWh 400 25% Solar PV
Wind

300 ke 20% Geothermal
Bioenergy
B Hydro

-« Share of total generation
(right axis)
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200 15%

100 10%

5%
2000 2010 2020 2030 2035

Credit: IEA “Southeast Asia Energy Outlook”
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International Energy Outlook
IEO 2010 Reference case, IEA Reference Scenario — 2008

International Energy Agency
IEA New Policies Scenario — 2010

World Energy Council
WEC Energy Policy Scenario for — 2050
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HRUU S MIEEs:

. Conceptual motivation: Mlﬁ—ini%jS[Lﬂ tijMISMIIMILQ AOTH
GATNING U MIUHUTaNS

. Tangible benefits: I]]euNi UM YSINUGUP S INHAI
B8R ARiw N
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2 Marginal Social Cost : MSC

MSC = MPC + MEC

MPC : Marginal Private Cost
MEC : Marginal External Cost
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Kind of Criteria Goals
Impact

Emigration * Number of emigrants Proper
* % ethnic minority resettlement
social equity
Culture and  Impact culture and religion Properly
Social Impacts .« T,ge of important culture compensation
monuments

* Impact culture organizations

 Change the mean to access the
outside world.

» Lack of community
participant in planning.

 Increase social crimes
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Kind of Criteria Goals
Impact

Impact on job  Change the mean to access - Properly
the natural resources compensation
* Lose agriculture lands

* Job opportunity - Create jobs &
support small

.. enterprises
 Limit the area for

resettlement and cultivation

- Area for
resettlement
Loss of * Alarge area with high - Biodiversity
biodiversity biodiversity is influenced Program
» Reservation zone 1s affected - Follow

regulation of
reservation zone
 Rivers, water base - Reduce
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Kind of Criteria Goals
Impact

Loss of Rivers, water base - Reduce
biodiversity
* Loss of wetland - Reduce
 Impact cold-water ecosystems - Reduce

 Impact Immigrant bird, fish and - Design electric
wildlife line, dam and
wind turbine
properly

Loss of access to Loss of forest - Replanting

natural program

resources * Fishing - Properly .
compensation

e Increase 1n soil erosion

* Influence landscape
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Mitigation Activities Proposed Methods

Landless Land-based resettlement - Land compensation
Jobless » Re-employment - More investment needed
Homeless » House reconstruction - House compensation
- Subsidy
Marginalization = Social Inclusion - Financial support for
resettlement

- Directly support
1mpacted people

Increase » Improve health care - Construct clean water
morbidity and service and sanitation system
mortality - Training on health care

- Village health care
center
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Mitigation Activities Proposed Methods

Food insecurity = Adequate nutrition - Provide enough food, rice
Loss of accessto = Restoration of - Traffic Infrastructure
common property community assets and

services
Social = Rebuilding networks - Support and compensate
(community) and communities - Create cultural spaces

disarticulation
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Figure 3. Global Carbon Dioxide Emissions by Region, 1990-2008

Australla and Oceanla
- 30,000
s Africa and Middle East
o South America
2 25000
< Other North America
E
c 20,000
=
E 15,000
175 ]
c
L=
@ 10,000
E
L

5,000

Europe

0
1990 1992 1994 199 1998 2000 2002 2004 2006 2008
Year

Energy Supply emissions mostly CO, (some
non-CO, 1n industry and other energy related).

Non-energy emissions are CO, (land use) and
non-CO, (Agriculture and waste)
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O Increase harmful effects on human body due to
the change of weather

2 Reduce cold effect

O More accidents due to natural disasters
0 More disease, infection

0 Reduce body immunity

2 Promote the development of disease-carrying
OWners

a0 Lengthen the epidemic period, etc.




0 Impact of Sea Level Rise

d Impact of Changes in Storm, Surge and
Precipitation




d Impact of Temperature, Energy Demand and
Energy Supply

0 Impact of Water Availability

2 Impact of Wind Speed, Cloud Cover and
Renewable Energy

2 Changes 1in the Timing of Seasonal Life-Cycle
Events




0 Flood and Storm Occur 1in Coastal Area
0 Lost of wetlands and erosion of sea coast

0 Affect on coastal infrastructure
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Content

1. Current Energy Status and Future Energy
Scenarios

2. Environmental Cost and Social Cost

3. Ethics and Behavior Change Issues
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Behavioral change in Energy Use

- Green Economic Approach

- Selection of Energy Substitute
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Motivation

Attitude

Awareness

\ 4
Learning

Characteristics

Ability

Individual
Behavior

T

Organization




Moy HAUFRTLUN/BIUNTS (1)

FOAM Framework: Focus on Opportunity, Ability
and Motivation

- F —Focus: Study on behavior, study on Objectives
- O —Opportunity: Approach, Product, Social Values
- A —Ability: Knowledge and Social Support

- M —Motivation: Belief and Attitude




Moy HAUFRTLUN/BIUNTS (1)

FOAM > < KAP

- K —Knowledge A —Attitude and P —Practice
- KAP cannot show the nature of problem
- KAP 1s unable to answer WHY?

- Method: awareness improvement only

- FOAM: F —more focus on behavior and objective,
O —indicate Opportunities to change behavior;
A —1ndicate the Ability to change behavior;

M —indicate the Motivation and barrier in
changing behavior

- FOAM can show the nature of problem
- FOAM 1s able to answer WHY? and HOW?
- Method: In order to change behavior
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- Environmental Pollution

- Natural Resource Reservation

- Global Climate Change and Impacts
- Disasters etc.

- For What?
- For Who?

Sustainable Development

For Everybody
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- Awareness

- Natural Resource Degradation

- Ineffective use of equipment and energy consumption
- Inappropriate planning

- Strongly depend on conventional energy (non-
renewable energy)

- Not yet pay much attention on Renewable Energy




N FHIGR{ATh aIul AUiRTUN/siuNue?

4

- Improve productivity by reducing waste

- Improve efficiency

- Improve economic benefits

- Waste prevent instead of waste treatment
- Apply for Environmental Standard

- Improve health and living condition

- Improve living standard
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Cambodia Case:

- Difficult in operation of water reservations

- Increasing price of O1l and Gas

o Ipqreasing of Power Demand due to global temperature
rising

- Reducing emission requires high technology and big

Investment

- Electricity transmission/distribution systems are
Overhead lines —increasing losses due to temperature
rise.

- People do not understand well about Energy
Reservation
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Introduce Green Economic / Green Products

- Production, Distribution, Energy Consumption and
Services Activities

- Above activities can improve the living standard
but produce environmental impacts

- Green investment / green productivity: Consider
on waste management, 3R (Recycle, Reuse,
Reduce), Green Technology etc.,
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Industry

Raw material
Process

Green
economic
model

Consumer




HEM S {pUtis (2)

- Enhance producer responsibility -2

Polluter Pay’s Principle

- Cleaner production 2 Reduce Emission

- Eco-1ndustrial zones and Environmental
Education: Enhance community awareness
law, policy and regulations




HEM S {pUtis (2)

- Enhance producer responsibility -

“Polluter Pay’s Principle”

Why do Producers need to take responsibility?

« Only producers can reduce the product prices through
input selection and recycle

- Only producers can decide to select raw materials

« Only producers can make decision on investment of
pollution prevention and control technologies




HERM S {pUtis (3)

- Behavioral Change: Community Commitment

“Role of Community”

- Awareness improvement of Community

- Provide information on energy use and support
research activities in order to increase the energy
efficiency, mitigate environmental pollution

- Participate in environmental protection campaigns,
sustainable resource usage programs
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... Co-ordination

industry

supporter I i |

Goverment
Social organizatign

researcher




HEM S {putis (5)

- Behavioral Change: Using Energy Saving Products
- Behavioral Change: Create Energy Saving Habits

Light bulb (reduce 80% Energy): LED or CFL

VNU

334 Nguy
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1. Behavioral Change: Using Energy Saving Products

2. Behavioral Change: Create Energy Saving Habits
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