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Welcoming Address

From President of Greenhouse Gas Inventory & Research Center of Korea

Immediately following its inauguration last June, the Greenhouse Gas Inventory & Research Center of Korea (GIR]
launched its international GHG mitigation analysis conference series, gathering experts from around the world to discuss
the modeling efforts of both, developed and developing countries, including bottom-up and top-down models, at the first
annual “International Conference on Post-Kyoto Climate Change Mitigation Modeling”. At that event, GIR had proposed to
build cooperative efforts for developing countries to advance their capacity for modeling analysis. Thus, the Cooperative
Green Growth Modeling Forum (C2GMF) Steering Committee was initiated this past March in Incheon (Songdo), Republic
of Korea.

At this year's conference, themed on the “Transition to Sustainable Energy and Low Carbon Systems in Developing
Countries”, we will discuss options for sustainable energy for developing countries which have traditionally utilized
biomass as a primary fuel source. We look forward to current and relevant presentations on how to advance the
economic status of developing countries, integrating concepts of low carbon green growth with sessions discussing the
economic impacts of policies (i.e. “Will Biofuel Mandates Raise Food Prices?"), as well as the implications of recent
climate disasters on regional energy planning [i.e. "Low Carbon Society Roadmap for Developing Countries in Asia:
Lessons Learned from Fukushima®).

The morning keynote session, chaired by IPCC Vice Chair Dr. Hoesung Lee, will be focused on the IPCC Special Report on
Renewable Energy Sources and Climate Change Mitigation (SRREN]). IPCC WG IIl Co-Chairs Dr. Ramon Pichs and Dr.
Ottmar Edenhofer will be presenting key findings of the report, including an evaluation of the current global status and
issues related to the supply of renewable energy, concentrating on policy measures as applicable to developing
countries.

The afternoon session will encompass current topics affecting developing countries. The topics include 1) the complex
relationship between “Bioenergy and Economic Development”, 2) emerging findings on “Sustainable Energy Supply
Systems" as countries choose critical paths to develop their energy infrastructure, and 3) analyses on the contributions of
"GHG Mitigation Potential in the Agriculture/Forestry Sector”.

We cordially invite you to attend this year's program as a joint endeavor for global cooperation in response to climate
change issues. We look forward to a productive time of mutual exchange, and encourage your active participation
through the Q&A and networking opportunities with internationally-recognized experts in the field.

President of Greenhouse Gas Inventory & Research Center of Korea
Dr. Seung Jick Yoo
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PROGRAM : 2011.7.8 (Friday)

08:00~9:00

Registration

09:00~9:30

Opening Ceremony

* Opening Speech: Young Sook Yoo, Minister of Environment, Republic of Korea
*Welcome Speech: Soogil Young, Chairman of Presidential Committee on Green Growth
* Congratulatory Remarks: Hoesung Lee, IPCC Vice Chair

09:30~11:30

Keynote Session: IPCC Special Report on Renewable Energy Sources and Climate Change Mitigation (SRREN)
SOl X2t 7| H3t 2tstof 2ot IPCC EHETM
Chair: Hoesung Lee, IPCC Vice Chair

9:30 ~09:50

Ii

09:50~10:10

10:10~11:00

Key Trends of the IPCC SRREN
Ottmar Edenhofer, IPCC WGII Co-Chair

Main Findings of the IPCC SRREN on Sustainable Development and Policies
Ramon Pichs-Madruga, IPCC WGII Co-Chair
Centro de Investigaciones de la Economia Mundial, CIEM (Cubal)

Panel Discussion
Panelist:
* Rimtaig Lee, Korea Wind Energy Industry Association
* Won-Cheol Lee, Korea Petroleum Association
* Ho-yeon Han, Korea Water Resources Corporation, Green Energy & Resources Department
* Kyung-Jin Boo, Korea Energy Economics Institute, Renewable Energy Research Department
* Woo-Kyun Lee, Korea University, Division of Environmental Science and Ecological Engineering
* Eunnyeong Heo, Seoul Natonal University, Department of Energy Systems Engineering

11:00~11:30

Q&A

11:30~13:00

Luncheon

13:00~14:30

Session 1: Bioenergy and Economic Development
IOl AX[et ZMEUH 2
Augusto Arzubiaga, Director of Environment, Ministry of Foreign Affairs (Peru)

13:00~13:20

13:20~13:40

13:40~14:00

Economic Impacts of Bioenergy Production on African Countries
Ruth Delzeit, Kiel Institute (Germany)

Economic and Environmental Consequences of Eco-Friendly Tax Policy for Fostering Solid Biomass and
Biogas Sectors in South Korea
Jeong-Hwan Bae, Chonnam National University

Will Biofuel Mandates Raise Food Prices?
Marie-Helene Hubert, University of Rennes (France)
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14:00~14:30

Panel Discussion
Panelist:
* Abul Quasem Al-Amin, University of Malaya (Malaysia)
* Genito Amos Maure, Eduardo Mondlane University (Mozambique)
* Doo Hwan Won, Sung Shin Women's University

14:30~16:00

Session 2: Sustainable Energy Supply Systems
X&7tsst oHX| SSAAR 2
Chair: Sang Yul Shim, Senior Research Fellow, Korea Energy Economics Institute, KEEI

14:30~14:50

14:50~15:1

I!

15:10~15:30

15:30~16:00

Low Carbon Society Roadmap for Developing Countries in Asia : Lessons Learned from Fukushima
Junichi Fujino, National Institute of Environmental Studies, NIES (Japan)

Sustainable Energy Scenario for Power Sector of Korea
Nyun-Bae Park, Sejong University

Landfill Gas Electricity Generation (50MW) CDM Project in Sudokwon Landfill Site
Lae Bong Han, Sudokwon Landfill Site Management Corporation

Panel Discussion
Panelist:
* Thi Thu Huyen Nguyen, Institute of Energy (Vietnam)
* Nicolas Di Sbroiavacca, Institute of Energy Economics at Foundation Bariloche (Argentina)
* Cheolhung Cho, Greenhouse Gas Inventory & Research Center of Korea, GIR

16:00~16:15

Coffee Break

16:15~17:45

Session 3 : GHG Mitigation Potential in the Agriculture/Forestry Sector
SY/AME 2E9| 2ATIA LEENY A2

Chair: Thevarack Phonekeo, Director of Socio-Environment Division, Water Resources and Environment
Administration, WREA (Lao PDR)

16:15~16:35

16:35~16:5

16:55~17:1

17:15~17:45

Mitigating Climate Change in Argentina: Some Options with Tree-formations and Agricultural Practices
Hector Ginzo, Argentinian Academy of Environmental Science (Argentina)

GHG Mitigation from the Agricultural Sector in Korea
Beomseok Yoon, Greenhouse Gas Inventory & Research Center of Korea, GIR

Transition from Conventional Biomass Use to Biofuels: Health, Economics and Sustainability Implications
Eduardo Calvo, National University of San Marcos (Peru)

Panel Discussion
Panelist:
* Anthony Maina, Mau Forest Complex Interim Coordinating Secretariat (Kenya)
* Chan Thou Chea, Ministry of Environment (Cambodia)
* Duk-Bae Lee, National Academy of Agricultural Science

17:45~18:00

Closing
Seung Jick Yoo, President of Greenhouse Gas Inventory & Research Center of Korea, GIR
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Opening Ceremony

R Opening Speech

Young Sook Yoo

Minister of Environment, Republic of Korea

Education

Ph.D. in Biochemistry, Oregon State University
M.S. in Chemistry, Ewha Womans University

Highlighted Experience

2010~ 2011

2009 ~ 2010
2009 ~ 2010
2005 ~ Present
2004 ~ 2006

1994
1987 ~ 1989

Health Care Technology Policy Review Committee Member, Department of Health and Human
Resources

Advisory Board Member, Presidential Advisory Committee on Science & Technology

Research Director, Korea Advanced Institute of Science and Technology,

Editorial Board Member, Germany Willy-VCH Publication, ‘Electrophoresis’ Journal

President, Korea Advanced Institute of Science and Technology, Bioanalysis and Biotransformation
Research Center

Visiting Researcher, National Institutes of Health (NIH)

Postdoc Researcher, Stanford University Medical School
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 Welcome Speech
Soogil Young

Chairman of Presidential Committee on Green Growth (PCGG)

Current Position/Affiliation

Co-Chair of the PCGG

Chairman of Green Investment Forum Korea
Vice-President of Seoul Financial Forum

Education

B.S. in Chemical Engineering, Seoul National University (Seoul, Korea)
Ph.D. in Economics, Johns Hopkins University (Maryland, USA)

Highlighted Experience

Director of National Strategy Institute

Chairman of Korea National Committee for Pacific Economic Cooperation (KOPEC)
Presidential Committee on Northeast Cooperation Initiative Member
MOFAT Ambassador to OECD

Chairman of OECD Development Centre Advisor Board

President of Korea Institute International Economic Policy (KIEP)
Economic Advisor to Ministry of Finance

President of Korea Transport Institute (KOTI)

Presidential Advisory 21st Century Committee member

Senior Research Fellow of Korea Development Institute (KDI)

14
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Keynote Session

IPCC Special Report on Renewable
Energy Sources (SRREN)

Chair: Hoesung Lee, IPCC

Ottmar Edenhofer, IPCC WGII Co-Chair
Ramon Pichs-Madruga, IPCC WGII Co-Chair
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Keynote Session

|

Hoesung Lee
IPCC

Current Position/Affiliation

IPCC Vice-Chair
Professor, College of Environment, Keimyung University

Education
Ph.D. in Economics, University of New Jersey

Highlighted Experience
1992 ~1997 IPCCWGII Co-Chair

Rimtaig Lee

Korea Wind Energy Industry Association

Won-Cheol Lee

Korea Petroleum Association

17
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18

Ho-yeon Han
Water Resources Corporation, Green Energy & Resources Department

Kyung-Jin Boo

Korea Energy Economics, Institute Renewable Energy Research Department

Woo-Kyun Lee

Korea University, Division of Environmental Science and Ecological Engineering

Eunnyeong Heo
Seoul National University, Department of Energy Systems Engineering
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8 Presenter

Ottmar Edenhofer
IPCC WGl Co-Chair

Current Position/Affiliation

Deputy Director and Chief Economist at the Potsdam Institute of Climate Impact Research Chair
for “Economics of Climate Change” at the Technical University Berlin

International Association for Energy Economics

Education

Ph.D. in Economics (summa cum laude), Social Conflict and Technological Change
Evolutionary Models of Energy Use
Masters in Economics, University of Munich (with distinction)

Highlighted Experience

2007 ~ Present  Key Climate Change Advisor to the Federal Foreign Office

Jun 2008 Appointments to a professorship at the Technical University of Berlin for the Chair of Economics of
Climate Change

2004 ~ 2008 Lead author in IPCC Working Group Ill, Chapter 1and 11

Aug 2005 Fellow of the Hanse Institute for Advanced Study

Ramon Pichs-Madruga
IPCC WGIIl Co-Chair

Current Position/Affiliation

Deputy-Director of Centro de Investigaciones de la Economia Mundial (CIEM), Havana, Cuba
Senior Professor at the Faculty of Economics, Havana University

Education

Ph.D. in Economics, Faculty of Economics, National Autonomous University in Mexico

Masters in Social Sciences, Lund University, Sweden

Highlighted Experience

2007 ~ Present  Member of the Scientific Advisory Committee of the Inter-American Institute for Global Change
Research (IAl)

1997 ~ 2008 Vice-President of Working Group |l

19






Keynote Session

Key Trends of the IPCC SRREN

Ottmar Edenhofer
IPCC WGII Co-Chair
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IDCC

INTERGOVERNMENTAL PanEL on CliMaTe chanee

Key Trends of the IPCC SRREN

Friday 81 July 2011, COEX, Seoul, Republic of Korea

Prof. Dr. Ottmar Edenhofer

Co-Chair of the IPCC Working Group Il “Mitigation of Climate Change”

) @

wrMo UNEP

Special Report on Renewable Energy Sources and Climate Change Mitigation
sy

2. Bioenergy
3. Direct Solar Energy
4. Geothermal Energy
Technology Chapters

5. Hydropower

& Oczan Energy

7. Wind Energy

mTErcovirnmental pance on Climate chanee who (N
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Demand for energy services is increasing.

=

— ’ g
E,_ Historical Emissions  Stabllization Level /
o
o
S . B 405990 gm0, oy / EE
g W05 g 00, / SE¢
100
=2 B osammm o, e / E
'-E*_ B v 5001105900, 0 / = W
S ®|| W wiossmmo,e / 5=,
- V. E559200 jpm €O, % V4 3 g
F B0 - PSS Rage £=
ag
© g2
20
H
0
20 ]
1040 1960 1880 2000 020 2040 2040 2080 2100 280300 400 00 600 00 B0 900 1000

GHG Concentration Stabilisation Level [ppm CO, eq)

GHG emissions resulting from the provision of energy services contribute
significantly to the increase in atmospheric GHG concentrations.

iDCC @) &

inTERGOVERMMENTAL Panir on Elimate chanee wWho | IINEP

Potential emissions from remaining fossil resources could
result in GHG concentration levels far above 600ppm.

£ Gas 0il Coal
g 5,000
a
2 Emitted to the Atmosphere
A @ Projected Use 2005-2100 (Maan of all
- 21500 Raseline Sconarios)
o
c B Cumulative Historic Use
[l
g 0
vy
s in the Ground / Recoverable
5 v - with Technologleal Progress
W Conventional R {Remaining o
be Discoverscd, High Estimato}
B Unconwentional Reserves idontified
- 5000
g M Conventional Reserves identified
-
=
=

- 9,850

24



Transition to Sustainable Energy &
Low Carbon Systems in Developing Countries

The current global energy system
is dominated by fossil fuels.

.-=EDiﬂm Solar Energy 0.1%
/ Ocean Energy 0.002%
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———— Wind Energy 0.2%
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W —— Geothermal Energy 0.1%

Shares of energy sourcesin total global primary energy supply in 2008

Nuclear P
Energy 2.0% — ¢

IPCC &)

) ¥ .
GOVERNMENTAL TAS w climate chanee wito: 115

RE growth has been increasing rapidly in recent years.
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140 GW of new RE power
plant capacity was built in
2008-2009.

This equals 47% of all
power plants built during
- that period.
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The technical potential of renewable energy technologies
to supply energy services exceeds current demands.

Electricity Heat Primary Energy
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RE costs are still higher than existing energy prices,
but in various settings RE is already competitive.
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RE costs are still higher than existing energy prices,
but in various settings RE is already competitive.
[UScent,,, IkWh]
1m0 Fi 30 40 50 60 7 80 50 100
S
Biomass Electricity | mmmm—m——— Sma|| scale CHP
Solar Electricity Cesmsmss———(Steam turbine)
Geothermal Electricity | i~ Binary cycle plant T——
Hydropower | T Sl e . of Electricity
Ocean Electricity == }u..fmm.. B e
Wind Electricity | mmm— i
— — Uppet lomind W Tramport funh J
Range of Non-Reneviable Electricity Cost
Biomass Heat | Iiig——— Domestic pellet heating system
Levelized Cost
Solar Thermal Heat | SESSSSSS of Heat
Geothermal Heat | SRR
Range of Ol and Gas Based Heating Cost
Biofuels | mEmImIm—— Palm oil biodiesel } Levelized Cost
[— of Fuels
Range of Gasolive and Diesel Cost
25 50 75 100 135 150 175 200 225 50 s
{usD,,,, 1GJ]

Electricity

Biomass:
1. Cofiring

Biomass Heat:
1. Municipal solid waste based CHP

2 Small scale combined heat and power, CHP
(Gasification internal combustion engine)

3. Direct dedicated stokes & CHP

4. Small scale CHP (steam turbing)

5. Small scale CHP (organic Rankine cycle)

Salar Electricity:

1. Concentrating solat power
2. Utllity-scale PV {1-axis and fixed tilt)
3. Commercial raaftop PV

4. Residential roofiop PV
Geothermal Electricity:
1. Condensing fash plant

2. Binary cycle plant
Hydropower:

1. All types

Ocean Electricity:

1. Tidal barrage

Wind Electricity:

1. Onshore
2. Offshore

2. Anasrobic digestion based CHP
3. Steam turbine CHP
4, Domestic pullet heating system

Solar Thermal Heat:
1. Domestic hot water systems in China
2. Water and space heating

Geothermal Heat:

1. Greenhouses

4. Uncovered agusculture ponds
3. District heating

4. Geothermal heat pumps

5. Geothermal building heating

RE costs are still higher than existing energy prices,
but in various settings RE is already competitive.

MNotes: Medium values are shown for the following subcateguries, sorted In the order as they appear in the respective ranges. (rom left to rght):

Transport Fuels

Biofuels:

1. Com ethanol

2. Soy biodiese|

3. Wheat ethanol

4. Sugarcane ethanol
5. Palm ofl biodiesel

ibie electricity

combination of the least !wwrnb]e input values. Reference mnges in the figure Background for non-renesable eloctridty options are indi
ranges for heat are indicative of recent costs for oil and gas based heat supply options. Reference ranges for transpon fuels are
hased on recent cnice off spat prices of USD 40 to 130/barrel and corresponding diese| and gasoling costs, excluding taxes.

The lower range of the leselized cost of energy for sach RE technolegy s based on a combination of the mest favourahle mpuwahns. whereas the wpper range mbasedona

tve of the levelized cost of
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Technical Advancements: For instance growth in size
of typical commercial wind turbines.

320
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RE costs have declined in the past and further declines
can be expected in the future.
. 1976
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50 (Global)
s B Onshore Wind Power Plants
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8 @  Onshore Wind Power Plants
2 (UsA)
=
g 0
&
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Integration characteristics for a selection
of RE electricity generation technologies
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Capacity credit is an indicator for the reliability of a
generation type to be available during peak demand hours.

Technology [ | Capacity credit range
A Je] Yo
Bioenergy [...] | Sumilar to thermal and CHP
Durect solar energy Py . [.-] 2:.;.:5
’ - | CSP with thermal storage™ | [ ] 90
Geothermal energy [...] Sinular to thermal
) . Run of nver [---] 0-90
Hydrqpowet Reservou Jlssssdl Sumular to thermal
Tidal range [---] <10
Ocean energy Tidal enrrent [.-] 10-20
Wave [u] 16
Wind energy [asa] 540

If a type of generation has a low capacity credit,
the available output tends to be low during high demand periods.
IPCC @@

LB
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ar |
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Few, if any, fundamental technical limits exist to the
integration of a majority share of RE,
but advancements in several areas are needed.

« Transmission and distribution infrastructure

+ Generation flexibility

« Energy storage technologies

+ Demand side management

« Improved forecasting and operational planning methods

IpCC @) @

intercoveRumentaL raner on Climate chanee who  UNEP

An integrated RE-based energy plant in Lillestrem,
Norway, supplying commercial and domestic buildings

Integrated Renewable Energy District Heating & Cooling System

(®) solar Thermal
Collectors

(® university

(© cCommercial &
Domestic Bulldings

’ @ Heat Pump
for Heating & Cooling
(Heat Source: Sewage)
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Lifecycle GHG emissions of RE technologies are, in general,
considerably lower than those of fossil fuel options.
Electricity Generation Technologies Powered by Renewable Resources _Elenrifmr G“-MLaIiM T??hmﬂogies
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RE-specific policies and RE targets
2011

W Countries with AT LEAST ONE National RE Policy and ONE RE Taiget | Countries without BE Policy Mechanlsms and RE Targets

. Countries with AT LEAST ONE National RE Policy No Data
-
IDCC )

I Countries with AT LEAST ONE National RE Target
inTEAGOVERNMENTAL PanEL on Glimate chanee wHo | LINEP

34




Keynote Session

Main Findings of the IPCC SRREN on
Sustainable Development and Policies

Ramon Pichs-Madruga
|IPCC WGII Co-Chair






Transition to Sustainable Energy &
Low Carbon Systems in Developing Countries

IpCC

inTERGOVERNMENTAL PaneL on Climate chanee

“Main Findings of the IPCC SRREN on Sustainable

Development and Policies”
Dr. Ramon Pichs-Madruga

WG Il Co-Chair
Seoul, 8 July 2011
) &

WMo UN

IPCC ARS Cycle: Key Activities for WG lli

- Special Report on Renewable Energy
Sources and Climate Change Mitigation
(SRREN). Approved on 9 May 2011

 Contribution of WG Ill to the IPCC ARS,
to be approved by 2014

v'Adaptation, mitigation and
sustainable development (Cross-
Cutting Theme for IPCC ARS)

v Policy perspective ipcc

) @
weavEanmintal ranet on Climate chanee S:ng .‘T{
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Special Report on Renewable Energy Sources and
Climate Change Mitigation (SRREN) - Outline
1. Renewable Energy and Climate Change
2. Bioenergy
3. Direct Solar Energy
4. Geothermal Energy Technology
5. Hydropower Cgsp;e?'s
6. Ocean Energy -
7. Wind Energy
8. Integration of Renewable Energy into
Present and Future Energy Systems
9. Renewable Energy in the Context of imtegrative
- 1€ ay S LOIEXLO Chapters
Sustainable Development Ch. 8-11
10. Mitigation Potential and Costs
11. Policy, Financing and Implementation | CC _
RTERGOVERNMENTAL FANEL ON chmaagnanee (::2 "
IPCC ARS WG Illl Qutline
I: Infroduction 1. Introductory Chapter
2. Integrated Risk and Uncertainty Assessment of
; Climate Change Response Policies
Il: Framing Issues 3. Social, Economic and Ethical Concepts and Methods
4. Sustainable Development and Equity
5. Drivers. Trends and Mitigation
6. Assessing Transformation Pathways
lll: Pathways for 7. Energy Systems
Mitigating : ;ra_:'l;pon
- . Buildings
Climate Change 10, Industey
11. Agriculture, Forestry and Other Land Use (AFOLU)
12. Human Settlements. Infrastructure and Spatial Planning
IV: Assessment of 13. International Cooperation: Agreements and Instruments
. s £ 14. Regional Development and Cooperation
POIIC'_ES’ Institutions 15. National and Sub-national Policies and Institutions
and Finance 16. Cross-cutting Investment and Finance Issues
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Adaptation, Mitigation and Sustainable
Development (CCT for IPCC ARS)

« IPCC WG lll Perspective:
AR4 main findings as a reference (Ch.12)

« SRREN Chapter 9: Renewable Energy in the
Context of Sustainable Development

« WG Il ARS Chapter 4: Sustainable
Development and Equity — Framing Chapter

 New scenarios assessment process
(socioeconomic component) .
IPCC @@

¢ on climate chanee

®

Assessment of Mitigation Policies

IPCC WG Ill Perspective:
AR4 main findings as a reference (Ch.13).

SRREN Chapter 11: Policy, Financing
and Implementation

WG Il AR5 Section IV: Assessment of
Policies, Institutions and Finance

New scenarios assessment process
olicy perspective ;
(policy persp ) ipce .

¢ on Climare chanee
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IPCC SRREN

Renewable Energy and
Sustainable Development

IPCC &) @

wer ov Climate change w

RE Contributionto SD

RE can help decouple the correlation between
economic development, increasing energy use
and growth of GHG emissions, contributing to

sustainable development (SD)

Country specific context

RE => contribution to social and economic
development, energy access, secure energy
supply, climate change mitigation, and the
reduction of negative environmental and health
impacts

Supporting the achievement of the Millennium
Development Goals o IPCC &) @

aner on Climate chanee Wi
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RE Contribution to Social and
Economic Development

» Cost savings in comparison to non-RE
use, under favourable conditions

* Reduction of costs associated with energy
imports

* Positive impact on job creation

s ranel on Climate chanee

Access to Energy

 RE can help accelerate access to energy,
particularly for the 1.4 billion people without
access to electricity and the additional 1.3 billion
using traditional biomass

 The number of people without access to modern
energy services is expected to remain
unchanged unless relevant domestic policies are
implemented, which may be supported or
complemented by international assistance as
appropriate ince -

ranii on Climate chanee
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Energy Security

* RE options can contribute to a more
secure energy supply

« Potentialto reduce vulnerability to supply
disruption and market volatility

« Specific challenges to integration must be
considered

F w climate chanee

Environmental benefits

* |n addition to reduced GHG emissions, RE
technologies can provide other important
environmental benefits

« Maximizing these benefits depends on the
specifictechnology, management, and site
characteristics associated with each RE
project

w climate change
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e
12

Lifecycle GHG emissions of RE technologies are, in general,
considerably lower than those of fossil fuel options

Electricity Generation Technologies Electricity Generation Technologies
2,000 Powered by Renewable Resources Powered by Non-Renewable Resources
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g »
g w
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IPCC SRREN

Policy Assessment
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RE Policies

* An increasing number and variety of RE
policies - motivated by many factors - have
driven escalated growth of RE
technologies in recent years

« Government policies play a crucial role in
acceleratingthe deployment of RE
technologies

* There is no one-size-fits-all policy
iDCC () &9

st rants on climare change &

RE Policies — Main Drivers

Developing Countries:
 Energy access
» Social and economic development

Developed Countries:
« Secure energy supply
* Environmental concerns

at eaner on climate chanee
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RE and Climate Change Mitigation Policies
2004

s |
B Countries with AT LEAST ONE National RE Policy and ONE RE Taspet . Countries without RE Pelicy Mechantsms and RE Targets
B Countries with AT LEAST ONE National RE Policy No Data

111 Countries with AT LEAST ONE National RE Target

IPCC @@

InTERGOVERNMENTAL PanEL an ClimaTe chanee

RE and Climate Change Mitigation Policies
2011

]
L
B Countries with AT LEAST ONE National RE Policy and ONE RE Tasget . Countries without RE Policy Mechantsms and RE Targets
B Countries with AT LEAST ONE National RE Palicy No Data

I Countries with AT LEAST ONE National RE Target

IPCC @@

nTERGOvERNMENTAL PanEr an Climate chanee
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RE Policy Scales

Policies can be:
« sector specific,
local,
state/provincial,
national
regional

°

Policies can be complemented by
bilateral, regional and international
cooperation

IPCC &)

it ov Climate change o

Barriers to RE deployment

institutional,
market failures,
lack of: general information, accessto
relevant data, technical and knowledge
capacity,
barriers related to societal and personal
values and affecting the perception and
acceptance of RE technologies

IPCC @@

e on Climate chanee w

46




Transition to Sustainable Energy &
Low Carbon Systems in Developing Countries

Policy Efficiency and Effectiveness

* Flexibility to adjust as technologies,
markets and other factors evolve

* The details of design and implementation

» Policy frameworks that are transparent
and sustained

* Long-term objectives for RE

* Flexibility to learn from experience
IDCC & @)

01 on climate chanee

‘Enabling’ environment for RE

- addressing the possible interactions with other
RE policies as well as with energy and non-
energy policies (e.g., those targeting agriculture,
transportation, water management and urban
planning);

« easing the ability of RE developers to obtain
finance,

* removing barriers for access to networks and
markets,

= increasing education and awareness,

» enabling technology transfer IDGC @) @

raniy on Climate chanee
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Under most conditions
increasing the share of RE in
the energy mix will require
policies to
stimulate changes in the
energy system
IPCC @

ncovernmentaL ranel on climate chanee
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Session 1

Augusto Arzubiaga
Ministry of Foreign Affairs (Peru)

Current Position/Affiliation
National Director for the Environment of the Directorate-General for Multilateral and Global
Affairs, Ministry of Foreign Affairs of Peru

Education

Universidad Catolica de Lovaina, Belgian  Masters in High Management and High Leadership
Webster College, Vienna, Austria with special mention in Defense Affairs and Aerospace
Escuela Diplomatica del Reino de Espana, Madrid, Spain Development

Universidad Nacional Agraria de la Molina, Lima, Peru » Masters in Diplomacy and International Relations with
Escuela Superior de Guerra Aérea, Lima, Peru special mention in Economic Promotion

Universidad Peruana de Ciencias Aplicadas, Lima, Peru
Swisspeace International Courses, Bern, Switzerland

Highlighted Experience

Director of the Cabinet of the Vice-president of the Republic, President of the Council of Ministers and Minister of
Economy and Finances of Peru

Member of the National Committee on Facilitating International Air Transport (CONAFALJ, Lima, Peru

National Director and National Coordinator for the Affairs relating to the Initiative for Regional Infrastructural Integration
of South America (IIRSA), Ministry of Foreign Affairs of Peru, Lima, Peru

Abul Quasem Al-Amin Genito Amos Maure Doo Hwan Won
University of Malaya Eduardo Mondlane University Sung Shin Women's University
(Malaysia) (Mozambique)
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8 Presenter

Ruth Delzeit

Kiel Institute (Germany)

Current Position/Affiliation

Postdoc Researcher at the Kiel Institute of the World Economy, Research Area “The
Environment and Natural Resources”

Education

Ph.D. in Resource and Environmental Economics, Theodor-Brinkmann-Graduate School, Agricultural Faculty,
Rheinische Friedrich-Wilhelms-Universitat, Bonn

Highlighted Experience
2006 ~ 2010 Research assistant at Institute of Food and Resource Economics Institute, University of Bonn
2006 Consultant for the Wuppertal Institute for Environment, Climate and Energy

Recent Publications/Research

Delzeit, R., W. Britz, K. Holm-Miiller (2011): Modelling regional input markets with numerous processing plants: The case
of green maize for biogas production in Germany. In: Discussion Paper Series “Food and Resource Economics”, Institute
for Food and Resource Economics. Submitted to: Environmental Modelling and Software.

Delzeit, R., H, Gémann, K. Holm-Miiller, P. Kreins, B. Kretschmer, J. Miinch & S. Peterson (2010). Analysing Bioenergy
and Land Use Competition in a Coupled Modelling System: The Role of Bioenergy in Renewable Energy Policy in
Germany. Kiel Working Papers Nb. 1653, Kiel Institute for the World Economy, Kiel.
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8 Presenter

Jeong-Hwan Bae
Chonnam National University

Education

Ph.D. in Economics, College of Agricultural Science, Penn State University
M.S. in Economics, University College of London

Highlighted Experience

2009 ~ Present  Associate Professor, Economics Department, Chonnam National University
2005 ~ 2009 Research Fellow, Energy Policy Research Group at Korea Energy Economics Institute

Marie-Helene Hubert
University of Rennes (France)

Education

Ph.D., Toulouse School of Economics

Highlighted Experience

2007 ~ 2009  Postdoc Researcher at University of Victoria and University of Alberta

Recent Publications/Research
Chakravorty, Ujjayant & Hubert Marie-Helene & Moreaux, Michel & Nostbakken, Linda (2011)
“Will Biofuel Mandates Raise Food Prices?” Working Papers 2011-1, University Alberta, Department of Economics
Chakravorty, Ujjayant & Hubert Marie-Helene & Nostbakken, Linda. “Fuel versus Food”
Annual Review of Resource Economics, Vol. 1, No. 1, pp. 645-663 (2009)
Distributional impacts of biofuel mandates in India
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%&I Institute 1 L
Sor the World Economy
\d’

Economic Impact
Bioenergy Prod

Kiel Institute for
Seoul, 0

SUSTAINABLE
s LANDMAMAGEMENT

The bioenergy debate

pros cons

Energy ‘security

Introduction

Neq.
environmental
effects

Method GHG mitigation

Scenarios

Results CGE Rural

development

Case study

Conclusion

faod exporters Food importers

Agricultural
prices
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Global Biofuel Production

Billion
litres &l
Introduction 20
80 2.0 ® Other Biodiesel
Method 7a
60 15  WOECD-EUR
f Blodiesel
- 50 §
Scenariocs ® Other Ethanol
40 1.0
Results CGE 30 ® Brazil Ethanol
20 0.5
Ca_se St'leY 10 W US Ethanaol
0 0.0
Conclusion 2000 2001 2002 2003 2004 2005 2006 2007 2008

Source: International Energy Agency 2010

b 3
]

@ o Economic Impacts of Bioenergy

« What are the effects of massive support of
biofuels in developing countries on African
Introduction counties?

Method
« What are economic chances and risks of

Scenarios . . . i i
bioenergy production in African countries?

Results CGE

Case study

Conclusion
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Introduction
Method MethOd

Scenarios
Results CGE

Case study

Conclusion

I

@mmm CGE models to simulate effects of
biofuel policies

* Account for international and inter-sectoral linkages of
energy and agricultural markets

* Based on input-output table for the world economy
(GTAP database)

* Based on microeconomic assumptions:

Introduction
Method

Scenarios — There is a market for each product

Results CGE - Agents: consumers, producers, government

- Consumers maximise utility

Case study

- Producers maximise revenue

Canclusion - In equilibrium prices are such that supply=demand in all
input and output markets

- Values of endogenous variables determined by equations
that describe world economy
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2011 JH== 247t

A AFEMEYE M=

Guecli=ienl  mp sequence of single-period equilibria connected through

Method

Scenarios
Results CGE
Case study

Conclusion

R

DART with biofuels

* Multi-region, multi-sector, recursive dynamic CGE model

capital accumulation and changes in labour supply

» Model horizon: 2001-2020

= 21 sectors and 19 countries/regions representing the
global economy that are linked via bilateral trade flows

- Disaggregation of GTAP database

- 'Refined oil products’ sector = ‘diesel’, ‘gasoline” and “other
refined oil products’

- ‘Other grains’ - ‘corn’ and ‘other grains’
« Biofuels as latent technology

Introduction
Method
Scenarios

Results CGE

Case study

Conclusion

Scenarios

Policy scenarios presented here:

REF:
biofuel shares frozen at their 2005 level

EU: 20% reduction in CO, emissions by 2020 relative
to 1990 (EU climate package) via EU-ETS + national
carbon taxes in non-ETS sectors

Same as REF + 10% quota on biofuel use in all EU
member states by 2020
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Introduction

Method
Scenarios
Results CGE
Case study

Caonclusion

R

Results

: iel Institute
@

Introduction
Method
Scenarios

Results CGE

Case study

Conclusion

Change in biofuels production
under 10% EU target

®2020 BDS
2020 BET
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Price changes of major food crop
under 10% EU target

25%
Introduction
Method 20%
Scenarios

15%
Results CGE
Case study 10%
Conclusion I

A I

0% 4—

wheat other grains ol seeds swarbeelfcane

R

ﬁjﬁsl Institute
\qc:v'

Changes in household consumption
under 10% EU target in African Countries

wheat other grains maize oll seeds sugar beet/cane

0% - T N v
Introduction . .:
1%
Method
2%
Scenarios
-3%

Results CGE

4%
Case study
-5%
Conclusion )
5%
7%
-8%
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Introduction

Method
Scenarios
Results CGE
Case study

Caonclusion

R

Does this hold for all countries?

- Disadvantages for net importers of agricultural products
« Advantages for net exporters

» For farmers depending on degree of self-sufficiency

« Disadvantages for landless

» Disadvantages for urban population

: iel Institute
1

Introduction
Method
Scenarios

Results CGE

Case study

Conclusion

Economic Impacts of Bioenergy

« What are the effects of massive support of
biofuels in developing countries on African
counties?

« What are economic chances and risks of
bioenergy production in African countries?
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tion in the scenario 2

GHG emission Relative changes in

GHG emission(% )
Coal 211.00 1201
gy sectos Petroleyml 208.-62 -0.08
i LNG 70.95 -0.04
Total 490.57 1213
Industrial process 79.76. -0.05
Agriculture and hivestock 16.12 0.00
Forest -3196 _1.98
Total emission(Million TCO2) 5806.44 ~12.18
GDP reducton (frilhon won) 0.34
GHG abatement cost relative to GDP loss 27,983

(won, TCO?2)
Welfare loss(billion won) 139
GHG abatement cost._;ﬂ_alive‘ to welfare 11,436
loss(won,/TCO?2)

15

P o S B

: iel Institute
t

Introduction

Method
Case study Malawi*

Scenarios

Results CGE

Conclusion

* Based on a study by Mareike Lange & Prof. Gernot Klepper
(Institute for the World Economy) 2011
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Background information

* Landlocked and one of the poorest countries in the world
(GDP per capita 800 USD in 2010)

Introduction

« 33.5% of GDP from agriculture, over 80% of population in
Method rural areas

Scenarios » Negative trade balance, main export good tobacco
Results CGE

« Small scale farmers; over 70% of farmer sell part of
Case study production

Conclusion

& T —=="

: iel Institute
@ Biofuels in Malawi

* Production of bioethanol since 1982 from bagasse

: » Production volume 2011: 30 mio. litres
Introduction

Method = Several projects on biodiesel from jatropha
Scenarios
Results CGE

—Does it benefit the Malawian economy to promote biodiesel
Case study production from jatropha?

Conclusion
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Economic effects of biodiesel production
from jatropha

(I.ﬂsl Institute
? T

« Direct income effects compared to other cash crops higher
at time horizon of 20 years (high risks)

WEEERE . positive non-cash benefits

Method
— Diversification from other cash crops

Scenarios

— Investments into low input income possibilities
Results CGE

S — Income possibilities in periods with no harvest of other crops

« External benefits such as improvement in productivity in
farming of other crops through training

Conclusion

« Under current policy setting low — moderate import
substitution of fossil fuels

b ~
@

: iel Institute
KL,M" Conclusions and recommendations

* Economic impacts of biofuel production on African
countries strongly depends on agricultural structure

Introduction

= To benefit from increasing agricultural prices:

Method
— Market access for farmers need to be improved

Scenarios

— Value-adding should take place at the farmers level
Results CGE

Case study — Use of by-product increases profitability (and GHG balance)

Conclusion — Long term knowledge transfer to local farmers

« Before supporting biofuels in African countries, land
availability (food security) and macroeconomic effects need
to be studies
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loping Countries

e Biomass and biogas can
contribute ‘energy security’
considerably in petroleum
addicted countries

e Biomass: woodchip and wood
pellet

e Biogas: methane (CH4) derived
from anaerobic process on
organic wastes

e Normal range of heat contents

Wood chip: < 2,700kcal/kg

Wood pellet: 4,000~4,500kcal/kg
Toreffied wood pellet;
5.000~5,500kcal/kg

Biogas: < 5,000kcal/kg
Biomethane: < 9,500kcal

. Y
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e =]

e Total production of NRE: 6,086,249TOE (2.5% of TPE)
— Productionshare of bicenergy: 9.54%
— Biomass: 147,063TOE (woodchip: 20,075, pellet: 53,577)
— Biogas: 82,690TOE (biogas: 50,865, LFG: 31825)
® Major promotion policy
— Feed-In-Tariff / RPS
— Financial supports: ESCO fund, grant, tenders (public

projects)
— R&D investment
® Promotion policy has limitation in the financial
budget!

— Increases of financial burdern to the government

Y WY

orces of bioenergy

® Biomass can replace coal more effectively with
removing subsidy on coal production and
consumption
— Coalis one of the most carbon intensive fuels
— Annual subsidy on coal prod/cons s 2,000b11. KIV.
— Gov. does not need to impose a new carbon tax on it

® Biogas can be produced more effectively throughout
organic waste charge

e Factors supporting necessity of biogas production
— Banof dumping organicwastes in the ocean in 2012
— Constraints in the capacity of landfill
— Limitationin conversion of livestock wastes into organic

fertilizer

P e S o B
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2s of the research

- ences of removing subsidy on coal

and substituting biomass

® Economic effects of imposing organic waste charge on

the promotion of biogas

— Integrating bottom-up approach (accounting cost of bioenergy)
into top-down CGE modeling approach

® Compare Choice between direct expansion of public demand for
biomass and price subsidy on the biomass production
e Imposition of organic waste charge on proxy variables
— Choice between charge on livestock products and consumption
on food
e Environmental impacts
— GHGs emission reduction due to the substitution between
bioenergy and fossil fuels

. WY

lology of the research

® A static CGE model for biomass
—  Aggregation of 168 sectors mto 20 sectors usmg I/ O table (2005 )
—  Agn & Forest(2), energy (6), transportation (1), manutacture(ll), and
services
— DBiomass subjects to forest sector and regarded as inputs to electricity,
agriculture, and steam sectors
— Potential demand for biomass as fuels are retlected mto the I /O table

e A static CGE model for biogas

— Aggregation of basic sector (408) mput-output table nto 15 sectors
using [/ O table (2008 )

— Construction of input output information for biogas sector

— Biogas production mchading LFG m 2008 (TOE)

— Average biogas production costs (KW /TOE) far raw BG (LFG) and
puritied BG are derived trom literature review
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Simulation I: Economic and environmental impact
of removing subsidy on coal and recycling it with

subsidizing promotion of solid biomass

 research questions....

| S

e Comparisonofwelfare change between 1) conversion of coal
subsidy into price subsidy on biomass 2) conversion of coal subsidy
into public demand on biomass

—  Which option is better in non-environmental aspect as well as
environmental aspect?
® Integrate bottom-up with top-down approach

— Potential sohd biomass energy derived from external sources is adjusted
to the existing I/ O table

— Assume that production cost of biomass follows the same structure with
that of forest sector(\WWOOD)

e Total subsidy on coal is 240,153mil KW in 2005

— Remove subsidy on coal and use as price subsidy to biomass: 8% of
subsidy rate to total output value

— Remove the subsidy on coal and use as public demand for biomass:
1.4% of total tax revemie

P e, S o
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» Total potential: 370thousand 5
TOE —
» Substitute biomass for coal Agsicalbure
fired power plant
3y Steam
— Replace 10% of coal input
demand i
—  About 110thousand TOE
» Kerosene and coal demand
of agricultural sectors Sector
— About 220thousand TOE Electricity
¢ Petroleumand coal demand :
i Agriculture
of steamindustry
— Replace 50% of total demand ?;::

—  About542thousand TOE

Coal Petroleam
1,094,610 o]
95,911 120,613
683,342 399,998
1874863 520,610
Coal Petroleum
206,592 ]
20,061 56,3186
106,053 293,029
352,748 338,345

Potential demand for biomass

Unit: TOE
total  Adjusted
total
1,094,610 109,461
217,524 217,524
1,082,339 541,670
2,395,473 868,655
Unit: Mil KW
total Adjusted
tatal
226,593 22,659
75,377 75,377
289,122 194 561
691,052 292,593

S_g;éﬁaﬁef‘ﬂ': Remove sub

sidy on coal + price subsidy on

biomass
Sector DomeshcSales  Absorption Output Export Import
AGFE 0.03 0.03 0.03 0.06 0.01
WOOD 4.13 3.1 4.27 10.69 -0.14
COAL -5.62 -1.45 -5.66 -13.82 045
OIL -0.01 -0.01 -0.01 -0.01 -0.01
LING -0.04 -0.04 -0.04 -0.04 -0.04
MINE -0.06 -0.06 -0.06 -0.06 -0.06
FOOD 0.02 0.02 0.03 0.06 0
CLOTH -0.01 -0.01 -0.01 0 -0.01
PULP 0.05 0.02 0.07 0.28 -0.11
CHENIC AL -0.02 -0.02 -0.02 -0.01 -0.02
MET AL -0.06 -0.05 -0.07 -0.15 0
MACHINE -0.03 -0.03 -0.04 -0.05 -0.02
ELEC -0.12 -0.12 -0.12 -0.44 0.1
TOWNG AS -0.04 -0.04 -0.04 -0.04 -0.04
STE AN 017 0.16 017 0.58 -0.12
CONSTELCT 0 0 0 0 0.01
SALES 0 0 0 0.01 -0.01
TRRANS -0.02 -0.02 -0.01 -0.01 -0.02
CONIMV -0.01 -0.01 -0.01 0 -0.01
SERV 0 0 0 0.01 -0.01

10
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Scenariol
Sector Labor Capital Value-added Intermediate
cdemand demand demand
AGE 0.06 0.03 0.02 0.03
WOOD 4.3 427 4.26 0.17
COAL -5.66 0 -5.69 -1.45
OIL 0.01 -0.02 -0.02 -0.01
LNG -0.02 -0.05 -0.05 -0.04
MINE -0.04 -0.07 -0.08 -0.08
FOOD 0.04 0.01 0.01 0.01
CLOTH 0 -0.03 -0.03 -0.01
PULP 0.08 0.05 0.05 0.01
CHEMIC AL 0 -0.03 -0.03 -0.02
METAL -0.05 -0.08 -0.09 -0.05
MACHINE -0.02 -0.05 -0.06 -0.03
ELEC -0.1 -0.12 -0.13 -0.03
TOWNGAS -0.02 -0.05 -0.06 -0.08
STEAM 0.19 0.16 0.15 0.03
CONSTREUCT 0.01 -0.02 -0.02 -0.01
SALES 0.01 -0.01 -0.02 -0.01
TEANS 0 -0.03 -0.03 -0.02
CONIM 0.01 -0.02 -0.03 -0.01
SERV 0.01 -0.02 -0.02 -0.01

ScefnaﬁiﬁiZ Remove subsidy on coal + public demand
' for biomass

Sector Do’ Sales Absorphon Output Export TImport
AGE -0.01 -0.01 -0.01 0 -0.02
WOoOD 6.19 6.19 6.19 6.18 6.19
COAL -5.66 -1.48 -5.69 -13.86 042
OIL -0.04 -0.04 -0.04 -0.04 -0.04
LING -0.06 -0.07 -0.06 -0.05 -0.07
MINE -0.12 -0.12 -0.12 -0.11 -0.12
FOOD -0.02 -0.02 -0.02 -0.01 -0.03
CLOTH -0.03 -0.03 -0.03 -0.02 -0.03
PULT -0.03 -0.03 -0.03 -0.02 -0.03
CHEMIC AL -0.04 -0.04 -0.05 -0.05 -0.04
METAL -0.12 -0.1 -0.13 -0.2 -0.06
MACHINE -0.08 -0.07 -0.08 -0.08 -0.07
ELEC -0.14 -0.14 -0.14 -0.5 01
TOWNGAS -0.07 -0.07 -0.07 -0.07 -0.07
STE AN -0.07 -0.07 -0.07 -0.16 -0.01
CONSTEUCT -0.09 -0.09 -0.08 -0.09 -0.09
SALES -0.02 -0.02 -0.02 -0.01 -0.03
TEANS -0.03 -0.04 -0.03 -0.01 -0.05
CONM -0.01 -0.01 -0.01 0 -0.02
SERV 0.04 0.04 0.04 0.06 0.02

12
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Scenario 2

S G e Intermediate dem
Sector demand demand Vilue:added and
AGE 0.02 -0.02 -0.04 -0.01
WooD 6.23 6.18 6.18 0.16
COAL -5.69 0 -5.75 -1.48
OIL -0.01 -0.05 -0.07 -0.04
LNG -0.02 -0.06 -0.08 -0.07
MINE -0.09 -0.13 -0.15 -0.12
FOOD 0 -0.04 -0.06 -0.01
CLOTH -0.01 -0.05 -0.07 -0.03
PULP -0.01 -0.05 -0.07 -0.03
CHEMIC AL -0.02 -0.06 -0.08 -0.04
METAL -0.1 -0.14 -0.16 -0.1
MACHINE -0.06 -0.1 -0.12 -0.07
ELEC -0.11 -0.15 <017 -0.05
TOWNG AS -0.04 -0.08 -0.1 -0.09
STEANI -0.04 -0.08 -0.1 -0.04
CONSTRUCT -0.08 -012 -0.14 0.01
SALES 0 -0.04 -0.08 -0.02
TR ANS -0.01 -0.05 -0.07 -0.05
COMMI 0.01 -0.03 -0.05 0
SERV 0.06 0.01 0 -0.01
13

reduction in the scenario 1

GHG emission Relative changes
inGHG
emission(% )
Coal 211.00 -11.94
_ Petroleum 208.62 -0.02
Energy sector LNG 70,95 _0.03
Total 490,57 -11.99
Industrial process 79.76 -0.01
Agriculture and livestock 16.12 0.00
Forest -31.96 -1.36
Total enussion{Millhion TCO2) 586.44 -11.99
GDP reduction (tillion won) 017
GHG abatement costrelative to GDP loss 14,208
(won, TCO2)
Weltare loss{billion won) 23.57
GHG abatement cost relative to welfave 1,965
loss(won, TCO2)
14
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d GHGs reduction in the scenario 2

Ttem

GHG emuission Relative changes in

GHG emission( %)
Coal 211.00 -12.01
Enetgy sector Petroleum 208.-6_2 008
P LNG 70.95 -0.04
Total 490.57 ~12.13
Industiial process 79.76 -0.05
Aaricultire and hivestock 16.12 0.00
Forest -31.96 -1.98
Total emission(Million TCOZ2) 550.44 1218
GDP reducton (frilhon won) 0.34
GHG abatement cost relative to GDP loss 27,983

(won, TCO?2)
Welfare loss(billion won) 139
GHG abatement cost relative to welfare 11,436
loss(won,/ TCO2)

15

Y WY

policy than scenario 1

or the choice between two
promotion measures

Scenario 2 has more negative impacts from subsidy recveling

— Since coal 1s used as mtermediate mputs to extensive sectors, negative
mnpacts of subsidy reduction of coal are signiticant

e Implication to real world

— Price subsidy on biomass from mereased gov. revenue due to the
reduction of subsidy i coal is preferred to increases of public demand

policy on biomass

— Interms of competitiveness with foreign biomass industry, price
subsidy policy 1s preferred to increases of public demand policy as

well

P o S o B
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- Implications for environmental
A dimension

® Scenario | 1s more cost effective in mibigating GHGs
—  Scenario 2 has more severe damage m1 GDIP and welfare

— Total amount of abatement of GHGs in the scenario 1 1s larger that m
the scenario 2

® Price subsidy policy 1s preferred to increases of public demand
policy in the sense of economics as well as environment

o Beforewe consider additional carbon tax on fossil fuels which
causes additional distortions, we need to reduce subsidy on fossil
fuels first if consider distortions in the market

P o S o B ’

Simulation IlI: Economic and environmental impact
of imposing organic waste charge as a meaure of
fostering a biogas sector

P e S o B )
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a_ispmductlon costs without purification

———

e Conditions for deriving production costs
— Biogas plantsin Canada. BC. Fraser Valley

—  Production of 240Nm 3 of BD to convert to 140Nm 3 of biomethane
— Heating value of raw BD: 5500Kcal/m3

Y Y

ltem total(CADS) unit{CADSITOE) Ratio
Lab analysis 3,750 2.1 0.01
Electricity 9,800 5.50 0.03
Insurance 5,326 299 0.02
Maintenance 21,305 11.96 0.07
Labor 14.600 8.20 0.05
Debt service(capital) 267,71 150.34 0.83
total 322,492 181.11 1.00
19
P S o ion
A Purification costs
® Conditions for Purificdtioncosts
— Basedon 15 of biogas plant costs
— Heating value of purified BD: 9500Kcal/m3
Item Total($) Unit{SITOE) Ratio
maintenance 33,129 18.60 0.07
energy(electricity) 85,730 48.14 017
h2s scrubber(chemical) 63,295 35.55 0.13
chemicals 7.500 4.21 0.02
personal 12,288 6.90 0.02
meterial 12.649 7.10 0.03
utilities(monitoring) 10,500 5.90 0.02
other 34,555 19.41 0.07
total operating cost 259,645 145.81 0.52
capital cost(yearly) 238,727 134.06 0.48
total 498,372 279.88 1.00
20
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pping to input-output table

e Average productioncosts
— Raw BG production cost: 198KW . /'m3
—  BG purification cost: 306KW/m3
— Total costs: 503KW/m3
— Transmission, connection, and profits are excluded

Raw BG production cost (KW /TOE) BG purification cost (KW /TOE)
Items in 10 Table Cost per unit Ratio ltems in 10 Table Cost per unit Ratio
Capital cost 172,743 0.83 Capital cost 154,041 0.48
Labor cost 9,421 0.05 Labor cost 7929 0.02
Electricity 6.324 0.03 Electricity 55,318 017
Chemical and metal 2,420 0.01 Chemical and metal 53,843 0.17
Machine and electronic 13,747 0.07 Machine and electronic 28,152 0.09
Service and others 3.437 0.02 Service and others 22,297 0.07
Toal 208.091 1.00 Toal 321,579 1.00

- Biogas production

B -

e Total production of biogas: 165,000TOEin 2008
— Biogas 45,.000TOE, LFG 120,000TOE

Item Electricity Heat Total
Biogas 723 44 663 45,386

LFG 88,794 31,196 119,990

Total 89,517 75,859 165,376

P o A o B N
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tput structure of biogas

e Reflecting total biogas production and input costs
— Total production value: 44.7bill KW
— Subsidy rate: 65% of total capital is subsidized for capital installation

Cost(mill. KW) Biogas(electricity) Biogas(heaf) LFG Total
Capital cost 236 7.715 29,093 37.044
Labor cost 13 421 1,587 2,020
Electricity 45 282 1,085 1,392
Chemical and metal 4 108 408 556
Machine and electronic 30 614 2,315 2,960
Service and others 19 153 579 751
Toal . 383 9,294 35,046 44,723 =
—— e o Eoaw
licy scenarios

L

e Taxpolicy for boosting biogas production
— Livestock wastes and food wastes: Non-point pollution source
— Point pollution source: explicit relation between source and
emission = environmental tax on the emission is general
— Non point pollution source: uncertainty between source and
emission = Output tax or intermediate taxes are general

® Policy scenario

— Scenario 1: output taxes on the production of livestock products
(32.3%)

— Scenario 2: consumption taxes on the consumption of food
(1.77%)

— Both scenarios suppose that the tax revenue is recycled to
subsidize capital costs of biogas production

— Total subsidy: 782.3 bill. KW (2009-2013 plan of Min. of Agri. &
Food, Min. of Env.)

24
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nomic results for scenario 1

Sector Housaho!d S Db )’ Invest demand Export demand
consumption demand

AGR -5.33 - -7.93 -4.88
LIVE - - -38.42 -1.37
COAL -7.9 - -10.43 -6.54
OIL -7.64 - -10.18 -0.55
LNG - - -10.47 -5.72
MINE -7.63 - -10.17 -9.55
FOCD -8.9 - -11.4 -8.05
FLP -7.92 - -10.43 -6.92
CHEM -7.14 - -9.69 -6.5
MAC -7.12 - -9.68 -6.63
TRAN -6.96 - -9.92 -10.82
MAN -8.39 - -10.91 -7.18
ELEC -7.49 - - -7.91
HEAT -8.16 - - -7.53
SERV -1.76 -6.66 -10.29 -
BIOGAS E = E

B e S :ﬁat o

nomic results for scenario 1

ector DomestlF Absorption Output Value-added
consumption

AGR -7.36 -7.74 -7.33 -13.09
LIVE -13.37 -13.36 -13.37 -19,92
COAL -7.51 -1.57 -7.51 -8.49
OlIL -7.11 -7.35 -6.91 -11.18
LNG -5.06 -8.02 -5.05 -12.05
MINE -6.98 -7.68 -6.92 -9.48
FOOD -8.77 -8.7 -8.8 -8.34
FLP -8.09 -8.1 -8.08 -7.44
CHEM -1.71 -7.84 -7.53 -9.3

MAC -7.56 -7.87 -7.02 -7.73
TRAN -7.55 -7.68 -7.05 -6.84
MAN -10.5 -10.5 -10.51 -8.29
ELEC -7.52 -7.52 -7.52 -9.26
HEAT -7.76 -7.76 -7.76 -2.82
SERV -7.69 1.7 -7.68 -7.88
BIOGAS 3255.53 3255.53 3255.53 3005.1

L3 W% o
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Sector intariaadizte Labor demand Capital demand Import demand
demand

AGR -8.65 -18.79 -5.63 -9.03
LIVE -8.79 -25.17 -13.04 4.46
COAL -7.93 -14.48 -0.63 -7.6
OlIL -7.32 -17 -3.56 -7.5
LNG -7.76 -17.81 -4.5 -8.03
MINE -7.61 -15.41 -1.71 -7.84
FOOD -8.43 -14.35 -0.47 -8.23
FLP -8.14 -13.51 0.51 -8.12
CHEM -7.82 -15.24 -1.51 -8.24
MAC -7.33 -13.78 0.19 -8.28
TRAN -7.19 -12.95 1.16 -8.17
MAN -8.08 -14.3 -0.42 -10.29
ELEC -1.93 -15.21 -1.47 -1.76
HEAT -7.6 -9.19 5.52 -7.66
SERV -7.79 -13.92 0.03 -7.8
BIOGAS -7.61 2801.61 3271.69 -

L == W%

Sector Househo!d DOuSmITE Invest demand Export demand
consumption demand
AGR -5.08 - -7.26 -4.83
LIVE - - -9.07 -7.02
COAL -7.46 - -9.58 -6.25
OIL -7.22 - -9.35 -0.56
LNG - - -9.61 -5.49
MINE -1.2 - -9.34 -8.56
FOOD -9.1 - -11.19 -1.73
FLP -7.53 - -9.66 -6.61
CHEM -6.78 - -8.92 -6.25
MAC -6.79 - -8.93 -6.49
TRAN -6.71 - -8.85 -10.08
MAN -7.97 - -10.09 -6.84
ELEC -7.09 - - -1.52
HEAT -1.71 - - -7.23
SERV -7.39 -6.37 -9.52 0
BIOGAS - - 0

S . =
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onomic results for scenario 2

Domestic

Sector = Absorption Output Value-added
consumption
AGR -7.12 -7.46 -7.08 -12.51
LIVE -8.64 -8.64 -8.64 -15.15
COAL -7.14 7.2 -7.14 -8.02
OIL -6.78 -6.99 -6.59 -10.6
LNG -4.8 -7.59 -4.79 -11.4
MINE -6.65 -7.28 -6.59 -8.97
FOQD -8.6 -8.6 -8.6 -8.1
FLP -7.71 1.7 -1.71 -7.05
CHEM -7.32 -7.43 -7.16 -8.79
MAC -7.16 -7.43 -6.7 -7.33
TRAN -7.23 -7.33 -6.83 -6.58
MAN -9.74 -9.74 -9.75 -7.58
ELEC -7.15 -7.15 -7.15 -8.75
HEAT -7.37 -7.37 -71.37 -2.62
SERV -7.32 -7.33 -7.32 -7.45
BIOGAS 3255.53 3255.53 3255.53 3019.67

P o S o »

Intermediate

Sector TR

Labordemand Capital demand Import demand

AGR -8.37 -18 -5.47 -8.65
LIVE -8.57 -20.47 -8.32 -8.93
COAL -7.16 -13.78 -0.61 -7.22
OIL -6.97 -16.21 3.4 -7.14
LNG -1.37 -16.95 -4.27 -1.6
MINE -7.23 -14.68 -1.64 -7.44
FOOD -7.98 -13.86 -0.7 -8.63
FLP -7.75 -12.88 0.43 -7.69
CHEM -7.43 -14.51 -1.45 -7.8
MAC -6.98 -13.14 0.13 -1.78
TRAN -6.94 -12.44 0.94 -7.73
MAN -7.68 -13.38 -0.14 -9.51
ELEC -7.16 -14.47 -1.4 -7.36
HEAT -1.23 -8.73 5.22 -1.27
SERV -T.41 -13.26 0 -7.39
BIOGAS -7.23 2824.08 3270.83 - 30

e - W TN .2
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Employment
Scenario 1 = Capital
Gov Revenue

cv

-7.73
-8.01
-7.91
-6.87
725.51

GDP

Employment

Scenario 2 =

Capital

Gov Revenue

-7.35
-7.56
-7.45
-6.49
-375.93

31

e Basicassumption
— 2007 sectoral GHGs net emission

are excluded
— Lacuna emissions are excluded as well

e Intermediate Manufacture,
Fuel emission HHC
demands construction and etc
COAL -7.18 -7.46 FOOD
0OIL -6.97 -7.22
LNG -7.37 - FLP
ELEC -7.16 -7.09
HEAT -7.23 7.1 CHEM
average change
rate(%) -7.18 MAC
TRAN -6.83 -7.39 MAN
MINE -7.23 -
AGR -8.37 - SERV
LIVE -8.57 -
average change average change

-8.06 -1.37

—  Non-fuel sector emissions of agricultural and livestock, and absorptions

Intermediate
demands

-8.60
-1.711
-7.16
-6.70
-9.75
-71.32

-1.87

rate(%) ! rate(%)

32
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Gs mitigation potential in scenario 1

e 42,074000TCO2canbe mitigated with the cost of 1.89mull
KW/TCO2 (GDP basis)

Net emission . Mitigation
{1,000t) Change() 4 5o0r)
Fuel combustion—-Energy sectors 190,557 -7.55 - 14,383
Fuel combustion—Manufacture and construction 159926 8.07 13227
sectors
Fuel combustion—transportation sectors 100807 -6.83 - 6,886
Fuel combustion—Agriculture, mining, sectors,
household, commercial, public and etc 67454 gl “HAA0
Industrial process-mining 29333 -7.23 -2.121
Industrial process-chemistry 2047 -7.43 -152
Industrial process-metal 194 -7.68 -15
total 550318 - - 42,074

P o B o = 5

mation of GHGs in scenario 2

R
Fuel emission sterimediate HHC Manufaciie, Intermediate demands
demands constructionand efc
OIL -6.97 -7.22
LNG -1.37 - FLP -7.71
ELEC -7.16 -7.09 GRiERT g
HEAT -7.23 7.7 Ll
average change 718 MAC -6.70
rate(%) -
TRAN -6.83 -7.39 MAN -9.75
MINE -7.23 -
SERV -7.32
AGR -8.37 =
LIVE -8.57 -
average change rate(%) -7.87
average tihange 806 737
rate(%)

’&4 :@,_& 4
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e 40,646,000TCO2can be mitigated with the cost of 1.86mull
KW/TCO2 (GDP basis)

Mitigation
L]
Item Net emission (1,000t) Change(%) (1,0008)
Fuel combustion —Energy sectors 190,557 -7.18 - 13,678
Fuel combustion —Manufacture and construction 150926 787 - 12500
sectors
Fuel combustion —transportation sectors 100807 -6.83 - 6,886
Fuel combustion —Agricullture‘ mi_ning. sectors, 67454 772 . 5204
household, commercial, public and etc
Industrial process-mining 29333 -7.23 - 212
Industrial process-chemistry 2047 -7.43 - 152
Industrial process-metal 194 -7.88 - 15
total 550318 -40646

LI W%

25

~Implications on the choice of two
~ promotion policies

e Economic impacts of Scenario 2 (consumption tax on food)
are less harmful for GDP, employment, and capital

e However, welfare change is more favorable in scenario 1 than
scenario 2

e Scenario 1 is also more favorable in mitigation of GHGs
relative to scenario 2
— However average mitigation cost of GHGs is lower in scenario 2

¢ On the other hand, taxes on livestock industry will cause
fairness problem since those people who are involved in the
livestock are usually poor income groups

e Therefore, organic waste taxes on the consumption of food
are more extensive and equitable
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‘Conclusion and limits

Bioenergy is abundant in most developing countries, expecially in
Southeastern Asian countries

Direct financial supports have limits in the context of government
budget restriction

Removing subsidy on fossil fuels and recycling it with boosting
bioenergy is more effective than introducing a new carbon tax
Imposing organic waste charge and recycling it with fostering
biogas sector would lead to activate biogas production effectively
However, the static CGE model couldn’t reflect dynamic changes in
food consumption pattern, economic growth, inflation, and
population growth

In order to calculate GHGs mitigation due to the extension of
biogas, environment-energy-economy integrated |O table should be
constructed
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Sang Yul Shim

Korea Energy Economics Institute, KEEI

Current Position/Affiliation
Senior Research Fellow, Korea Energy Economics Institute, KEE|

Education

Ph.D. in Energy Management & Policy, University of Pennsylvania
M.A.in Economics, Seoul National University

Highlighted Experience

Vice President, KEEI

Managing Director of Green Growth Research Group

Director of Center for Energy Cooperation in North-east Asia
Director of Center for Climate Change Studies

Director of Department of Energy Policy Studies

Director of Department of Research Planning and Coordination

Recent Publications/Research

“An Analysis of Sectoral GHG Emission Intensity from Energy Use in Korea” (2008)

Utilizing waste heat from nuclear energy supply plan for the establishment of collective research services (2007)
United Nations Framework Convention on Climate Change (UNFCCC) Response

Strategy and the Kyoto Protocol, Ministry of Commerce Trustee assignments (2001)

Nguyen Thi Thu Huyen

Institute of Energy (Vietnam)
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Nicolas Di Sbroiavacca
Institute of Energy Economics at Foundation Bariloche (Argentina)

Cheolhung Cho

Greenhouse Gas Inventory & Research Center of Korea, GIR

Junichi Fujino
National Institute of Environmental Studies, NIES (Japan)

Current Position/Affiliation

Senior Researcher, Center for Social and Environmental Systems Research
Visiting Associate Professor, Japan Advanced Institute of Science and Technology (JAIST)
Fellow, IGES

Education

Ph.D. in Engineering, the University of Tokyo, Faculty of Engineering
Masters in Engineering, the University of Tokyo, Faculty of Engineering

Recent Publications/Research
Asia-Pacific Integrated Model (AIM) referenced by the IPCC AR4 WG| report.
IPCC Special Report on Renewable Energy Sources (SRREN), Lead Author
“Japan Low-Carbon Society Scenario Project” to reduce GHG emissions around 60-80% by 2050 in Japan and structuring
“a dozen actions” to realize technical change (2004-2008)
“Low-Carbon Asia Scenario Project” (2009- 2013)
Simulation results for Japanese target “25%" GHG emissions reduction by 2020 compared to 1990 levels
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Nyun-Bae Park

Sejong University

Education

Ph.D. in City Planning, Seoul National University
Masters in City Planning, Seoul National University

Highlighted Experience

2011 ~Present  Research Professor, Specialized Graduate School of Climate Change, Sejong University

2009 Researcher of International Research Project, Comparative Study of Climate Change Policy Network
2003 ~ 2007 Project Coordinator, Korea Energy Management Corporation

2002 ~ 2003 Researcher, Seoul Development Institute

Lae Bong Han
Sudokwon Landfill Site Management Corporation

Education

M.S. in Environmental Engineering, Inha University

Recent Publications/Research

CDM project focusing on conversion of waste resources into energy and refuse-derived fuel
(RDF)
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Low Carbon Society Roadmap
in Japan and Asia:
Lessons Learned from
Fukushima

1. If we cannot go to LCS,...

2. LCS offers higher QOL with
less energy demand and
lower-carbon energy supply

3. LCS needs good design,

early action, and innovations -

L OL
}% %:‘__
AIM S =
ki SRS e N Designed by Hajime Sakai
Junichi FUJINO (fuji@nies.go.jp)

NIES (National Institute for Environmental Studies), Japan
2nd Annual International Modeling Conference:
Modeling Sustainable Energy Systems in Developing Countries
on July 8, 2011 in Seoul, Republic of Korea

q

Electricity Consumption — April 2011 and April 2010

Peak Power Supply (10 thousand kW)

Peak Power Supply by Peak Power Supply by
Tokyo Electric Power Company Kansai Electric Power Company

3,000

Zao
mm
ar
m 2
mf““
w

Peak Power Supply (10 thousand kW)

1% week 2" week 3"week 4T week 17 week 2Mweek 3"week  4Mweek
April April
Morthly Total Electriaty Consumptlon Meanthly Tatal Electricity Consumption

b5 114 billion KWk

113 billion kWh ) 0.2% Cut

RG] 23biltion kwh &
19.5billion kwh ) 15% Cut

refarencasElectric Power System Coundlof Japan (ESC)
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Triage of Energy Supply and Demand

Continuous
Loss by Energy
Nuc Saving
Accidents
Emergency
Demand
Fossil Fossil
More
Hydro Hydro Renew
ables
Nuc Nuc
Conven
Renew Renew tional Othars
ables ables Supply
Post311 Urgent Next
(1-2years)

Japan LCS research project

- Japanese target: 25% cut by 2020
and 80% cut by 2050
Ls Local LCS roadmap development
for Shiga, Kyoto and Tsukuba
™~ International LCS research network
Japan-UK -> LCS-RNet
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| “ | |Japan LCS research projectl |

Research project on Japan Low-Carbon Society (LCS) scenarios development
FY2004-2008 sponsored by Ministry of the Environment, Japan

As for LCS visions,
we prepared two different
but likely future societies

Vision A “Doraemon” Vision B "Satsuki and Mei”
Vivid, Technology-driven Slow, Natural-oriented
Urban/Personal Decentralized/Community
Technology breakthrough Self-sufficient
Centralized production Produce locally, consume
/recycle locally

Comfortable and Convenient Social and Cultural Values

2%/yr GDP per capita growth | 1%/yr GDP per capita growth

AL, TSR, TR : s
. <~ p— T el "
Ry L nagf® i) . N> e, <A gt :
wi e o - ” - v -} o Bh S S ‘.'.5'.'-?
:: " “ L y .:.
e ==
. " e ]‘| .?h 4 ©
L B -
e ) | oy
.. Y [* > 2 & ~
" e N < -y
| d » <l o G =
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LCS house in 2050
Comfortable and
energy-saving house

rooftop

QSIS [ 1igh efficiency

: : 3. lighting
Solar heating ’ . s lec L ED Tt
Diffusion rate: 20-60% - Reduce 1/2

(currently 8%) energy demand
Share 100%

High-insulation

Monitoring system

S pped with applisnces

s high Reduce 60% warming
upernign - energy demand,
efficiency air 1 - & . share 100%
conditioner S _ e )| a
COP (coefficients of . ‘ m
e 00 pump g share 0-20%
s COP=5
Stand-by eneragy share 30-70%

reduction SR efficion i
Reduce1/3energ gh efficiency appliances

demand, reduce energy demand and
share 100% support cemfortable and safe lifestyle

Residential sector
Energy demand reduction potential: 50%

70 i=-."Change ofthe number

of households
"""~ Change of senice
60 demand per household
=~ i oo i ... Change ofenergy
= demand per household
s" 50 o s Improvement of energy
= efficiency
% a0 [ Electricity consumption
5 B H 2 consum ption
5 30
o — Solar consum ption
=
g 20 1 Biomass consumption
i
[ Gas consumption
10
=== Oil consumption
0

Energy consumption in
2000 2050A 20508 2000

Change ofthe number of households:the number of households decrease both in scenario Aand B

Change of service demandper household: convenient lifestyle increases service demandper household
Change of energy demandper household: high insulated dwellings, Home Energy Management System (HEMS)
Improvement of energy efficiency: air conditioner, water heater, cooking stove, lighting and standby power
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Japanese Targets towards 2050
350

(Hop: Kyoto Protocol
300 ' =

g 250 18%

<

£ 200

2 25% in 2 _

'g 150 (|ncl Cl'E‘lt? ) Former Prime
~ Minister

8 100 - Hatoyama

U RS
Japan tO % in 2050

o 2SRt - L
2000 2010 2020 2030 2040 2050 Japan

w
o

Structure of Mid- and Long-Term Roadmap
Review Panel since Dec 2009

* The review panel ig implemented as an operation commissioned by the Ministry of the Environment. A total of 29 review panel
meetings have been held brnging together 52 experts from vanous fields
< Working @roups -~ = Agsigned area - < Chairman ~

| Residences and Buildings WG |+ Daily life —field of remdences and buildings |} * |
_I Automobiles WG e Daily life — field of automaobiles } ]
_1 Local Development WG ]' '| Local development } b‘ukyolmwh of Tachnology  Telmo T ]
FuralCommunitinsSub, W ]' -| Local development (rural communities) l' et e e
—I Energy Supply WG |+ Energy supply } e WasedaTJ‘mvarmy Tadasht Orsuka ]
| OvenallReviewPanel | .| Overall and manufacturing b

(Honorary titles omitted)
& Relationship between aszigned areas of working groups and enussion sectors

002 onrgimating from powergenantin,
After shift

(indirect emissions) |

o2 % mating fromp
Before shift
(direct emigsions) o
3 .0 a 4 6 8 10 12 14
—— Local development Volume of greenhouse gas emissions
(Rural commumnities) (100 million tons of CO2 in 2007)
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Relationship of Model Analyses in Medium and Long-Term Roadmap Study

Mizdel

Japan Ecanonty

Committes of Mintsters Task Force Meeting on
Globa| Warming (October 2009 -)

1 Full rmesting
| ® Councilon Mediurmand Home and Bullding Working Group

Lang-Term Roadmap for Autornobile Working Group
Urbian Planning Working Group

Rural Cornmunily SubWaorking Graup
Enetdy Supply Warking Group

‘Global Warming

Global Warming Mh{galipzﬁﬂl Prajact (FY 2004 - 2008)
Weasuras (FY 2002)

Asian Low-Carban Socisty Project @003 - 2013)

ang AnalysisMadets

Low-Cachan Soaiety Scen
Re-estimation based on results of study by
Mational Institute for Environ mental Studies:
TOJEcL Tear Ch 20,

Council Roadmap
Subcommittes interviews.

«Mational dialogue
be LBl C carmment, et

% a% compareg
Nl 1o )

=
- 3 - Macro-trame Wailng Groug
- ManufEcturing Working Group
< ; L H d Buslding YWorkmg Grou
® Discussion by Central -m‘,m:zunwﬁ;mgm i
T T T Environment Counci fLmsrimneg VoI DRby
3 : : - : R.aadma'p SUBCOMIES ~Land Uzs and Transpotaticn Sub
e-estimation bassd on resuls of study by b Diiic s ks Workna i
National Institute for Environ mental Studies AlM | (FY 2010) “Rur Comminty SUBWorldng Group
Project Team (Dctober 15, 2010) (Degember 21, -Energy SupplyWorking Group.
L ¢ ommunications Mark eting VWorking

LY.y
=R oy
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KEY CONCEPT
FOR RESIDENTIAL AND COMMERCIAL SECTOR

o Diffusion of ZEB and ZEH
o Collaboration among central and Iocal governments

LAYER] = LAYER2Z LAYER3 LAYERA4

Ea b / Natural air
Sunchine | - \:entllaﬂon
cutby Tree 2
S \\'\‘_ \
AT 5 ) \\
ZONE C-STATIC 35~
ZONE B-ACTIVE
ZONE A : BUFFER Heat izl
absorber | e d
space
Image of Zero Emission House ‘
(MLccozi g%y =821 FH. BEEE “CASBEE"

building labeling system in Japan @

Roadmap for residential and commercial sector

o MEERE SMHEERT BB ADRNT. EEOEBRAMGEDR
FERBHHEHEIEE,

| [2020] [ 2050 |
R T KtfegELlr COTIIfEE €0Ts@EE
geoE b = ME100% wy FH100% o B R100% vy
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Reference Material 5

b
(6) A Low-Carbon Society: Sectoral perspective — Manufactu ringujgw;rsgq

‘ Measures and policies for becoming a Low-Carbon Smart-Manufacturing Nation by 2050

I : Use Highest Efficiency Products attime
| Improve Energy Eficiency l ofRelg;cement i

30% to 40%
Reduction in Energy
| Reduce Carbon Intensity | Promote Shiftof Fuelsto Natural Gas Consumption

Low-Carbon &

Key Concepts for Cultivate People & Platforms

becoming a Low-

Carbon & Smart- Smart- .
< || Manufacturing Manufacturing
2| Nation Nation
= N,

| © Promote Low carbon investment and lending
© Support using the corporate tax system and policy finance
3"M,:'ai‘n. Policies © Strategic involvement in creating international standards and rules
B O Develop and foster a Japanese-style low-carbon lifestyle and values
© Cultivate the people and generate platforms for low-carbon technologies

Source: Compiled based on Manufacturing WG materials g

Local initiatives in Japan
A Roadmap towards

Low Carbon

s

1__}’ '

e <
GHG reduction ordinance (25%
cut by 2020 and 40% by 2030)

is proposed on 7t July 2010
and adopted on 30" Sep 2010

Mitigation roadmap is
discussed at local congress
and stakeholders dialogue
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How to reach to Low Carbon Society in Asia ?

LA S A SR AL AR AR AR A AR Al AR A AR Al l A Al AR Al Al Al AR Al AR LA AR R AN LR LSS R ™

1 Hign -~ o= Climate
g m =, High Carbon.—" -~ catastrophe:
T | Locked in Y 4 \Locke_glp'rn"type 11 .= Significant
@ | Society I 4 @vé'lopment / 2 J,— ___ \Damageto
o I \ G‘v\af;;":‘u IEc_'ol‘non'i\,r and
g Low l RO -.,\ Ec?;‘. System
= ip o Leapfrog- i
£ | Carbon s Devel » !
& | Locked i p <P el 1
5 M/O < Backcastingh Lt | ;ggeiz rbon &

IDevelopment of Asia LCS Scenarios | Time
(1) Depicting narrative scenarios for LCS
(2) Quantifying future LCS visions
(3) Developing robust roadmaps by backcasting

e NP I e e NN ISP s IS sE RN esEssctessionsdtessssssassssccssncsossnsnscnsns®

fseepemsssnssssnnsonensnsssssnnessenssnnnsas”

[Policy Packages for Asia LCS ] Funded by Ministry of Environment, Japan

(GERF. S-6) and NIES

Low-carbon society model capacity building workshop
- Bridge simulation scenarios and sustainable LCS policy
implementation using AIM (Asia-Pacific Integrated Model) -
Organized by TGO, SHT-TU, JGSEE, NIES
November 19 (Friday) 2010 at Bangkok, Thailand

The presentations and model can be downloaded from the following website:

http://2050.nies.go.jp/sympo/101119/

Objectives:

1) Introduce LCS scenario making process to stakeholders for better
understanding how to use simulation studies for policy formulation and
implementation

2) Learn to operate LCS simulation model (simple version) and assess the CO,
reduction possibilities effected by change of driving forces (population, GDP etc.)
and countermeasures (energy savings in buildings and industries, modal shift in
transportation etc.)

3) Communicate between policymakers, business, researchers to discuss how to
develop feasible LCS scenarios and policy options
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Low-Carbon Scenarios for
countries and sub-countries in Asian

—

Lo Carbun) Society Viden 2y

L e e LU=
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A Roadmap towards
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2
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: ISKANDAR
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zad | I !

s s By b

2 We will hold COP16 side-event with IGES and ADB http://2050.nies.go.jp/LCS
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LCS is not only to avoid dangerous
climate change, but also to...

« Avoid energy resource battles by using
resources in efficient ways

* Develop many innovations to support
global sustainable development

* Build safe and sound society considering
appropriate land-use and city planning

* And our happy life!

We need good systems to pledge
people’s activity for LCS 21

LCS study by AIM team

1990 start AIM (Asia-Pacific Integrated Model) project
2000 provide IPCC/SREN A1B maker scenario

2003 UK released “Low-Carbon Economy” Paper
2004.4-2009.3“Japan LCS research project” coordinated

by AIM/NIES funded by MOEJ and provide 70% CO2 cut
scenario by 2050

2006.2-2008.3 “Japan-UK joint LCS research project”
submitted “call for action” to G8 Japan summit
2009.4-2014.3“Low-Carbon Asia research project”
coordinated by AIM/NIES funded by MOEJ

2010.4-2015.3 SATREPS “Development of Low Carbon
Society Scenarios for Asian Region” especially focused on
Iskandar and Malaysia funded by JST/JICA
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AJISS-Commentary

The Association of Japanese Institutes of Strategic Studies

IPs J.\ RIPS

Irstitute for Irtermatonad The Japan insttuse of Research institute for
Policy Studes Interrasonal Aftars Peace and Seaurity

No.108. 26 Novemnber 2010
KEEP THE SUMMIT IN SIGHT AT COP16
Junichi Fufino

It is highly likely that there is gaing o be a gap between
the Kyoto Protocol commitment period (2008-2012)
countries such as Japan and the United States are
such drcumstances, @ will be difficult to expect an
agreement on a post-Kyoto framework at the coming
16" United Nations Cimate Change Conference (COP

Concept comes true

by planning and actions.
Let's realize happy LCS
by imagination
creativity,
and our actions.

Junichi Fujino
FB: Junichi Fujino

110



Sustainable Energy Scenario for Power
Sector of Korea

Nyun-Bae Park
Sejong University






Transition to Sustainable Energy &
Low Carbon Systems in Developing Countries

[2011 International Modeling Conference]

Sustainable Energy Scenario for

Power Sector of Korea
ot o| MEHER X|&7ts o4 X
AlLIE| 2

Nyun-Bae Park
Specialized Graduate School of Climate Change,
Sejong University
8 July 2011

Contents

» Background and Purpose

« GHG Reduction Option in Energy Sector
 Methodology and Scope

» Scenarios

« Results : Electric System, Environment,
Economy

e Conclusion
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Background and Purpose

Ma%y studies about GHG reduction and RE (Renewable Energy) expansion by
2050 in global (IPCC, IEA etc.) and national level (UK, Germany, USA, Japan etc.)

»  ForClimatechangs mitigation Energy security Green jobs and Industrial compsetitiveness ste.

Energy Master Plan('08), GHG Reduction Target('09), 5 Electricity Plan('10)
» 1990~2008. Electricity consumption per capita 3.6 times. GHG emissions of generation 5.5 times
= 2002 GDP-PPR World 12™. Primary Enargy, World 10t CO, (fuel emission) Warld 10%

» GHG emissions Reduction Targst : 30% |ower than BAU by 2020

Generation ‘08 ‘24 (5th Electricity) ‘30 (1** Energy)
Nuclear 35.7% (World 7t 48.5% 59%,
New and RE 1.0% (OECD 30t 89% -

Domestic technological potential of RE is 7.3 times of Primary Energy in

2008 (KEMCO 2008).
*  Supply from RE in 2008 is less than 0.1 % of technological potential.

Scenario Analysis for Renewables Transition in Power Sector by 2050 :

Energy, Environment and Economic Analysis
+ Considering technologies' lifespan (average about 320 years)

Electricity trend and plan of Korea

= - g 2 8§ ¥ g & R S 2 3 8 8 8 rw

. on 8 % 2 2 » H .8 s 5 o
iom 3 z 5 o B -"':-—RI 8000 ;
£ o0 o= 23 B 3R eom g
g _-=7 g 8 B 3R g
g o0 e kR iGic &
& cei=m s B B B &7
asi | = 5 § & « T < —— kgCOZea/kWh o

§ E E % - " - o =Electricty Comumption Per Capita :

. ~
uw s = - -

£ 5§ 2 £ 2 8 E 2 B BERRBERE B

Source : KEEL KPX
Nuclear BRmine Anthracite | LNG il Fumped N%\E& Group Total

us
soug | 17.716]22,580] 1,125 [17,969]5,340 [ 3,200 | 1,900 | 835 | 71,364
(24.8) [ (31.6) | (16) |(25.2)]|(7:5) | (55) | (27) | (1.2) | (1000}
Capaclty [2022| 32,916 |28,820| 600 [23,062|3,591 | 4,060 | 4,700 | 3,142 | 100,891
(MWL % [y | (32.6) | (28:8) | (0.6) |(22.9)] (36) | (40) | (4.7) | (3.1) | (100.0)
2022 | 34,416 (30,320 1,125 [23,517[4,108 | 4,700 | 7,425 | 4,845 | 110,457

awy ) (31.2) @z2.5) | (o) bee13)l 373 (431 | (6.7) | (4.4) | (100.0)
so0s 144, 7561161,984 5,589 [02316]8,110| 1,710 | 6,016 | 5,303 [425,783
lEa(Eem ] (13 a7y | @4 | (ha | (1.2) | (100.0)
Generatlon |2022 265, 180/195,646) 3,176 [34,132| 887 | 7,112 |25,844 [21,320[553,297
(GWh, %) [ | (47.9) [ (35.4) | (08) | (6.2) | (0.2) | (1.3) | (47) | (3.9) | (100.0}
2022 [282,314 196,553 §2,170| 2,215 | 7,125 [47,892] _ |598,968

&y | (47.1) (32.8) (10.4) | (0.5) | (1.2 | (8.0) (100.0)

Source : MKE 2008, 2010|
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GHG Reduction Option in Energy Sector

» To limit below 2°C increase against pre-industrialization, Stabilizing
CO.eq. to 450 ppm and Reducing CO, 50% Globally by 2050 against
2000 (1pcc 2007; UNDP 2007)

+ GHG Reduction Option in Energy Sector : Efficiency, Fuel Substitution,

Renewable Energy, Nuclear Carbon Capture and Storage (CCS) etc.
(IEA 2010; IPCC 2007 Mckinsey 2009; Pacala & Socolow 2004)

— Powe Sector : End-use Efficiency Improvement, Transmission and Distribution Loss
Decrease, Low Carbon Generation Technology, Carbon Sequestiation (Ekins 2004
Hadley & Short 2001; METI 2005}

+ Debate about the role of Nuclear, CCS and RE in terms of GHG
Reduction

— Nuclear and CCS are very important (ECF 2010 ECN 2007 EPRI 2007 Eurelectric 2010
IEA 2010; IEP 2009 METI 2005 =tc)

— Efficency Improvement, RE, CHP (LNG) without Additional Nuclear Power (FoE 2006;
Greenpesacs 2009 Heaps =t al. 2009; Sawin st al. 2009 WWF 2009)

* Ragussting USA to switch to 100% Renawable Electiicity in 10 years (Al Gore 2008)

+ Zero Carbon Society is not a technological problem but a political
and economic problem (Eilperin 2008).

-

Generation Mix (%)

OECD Countries’ Renewable Electrlaty Share

$933 SRE(Nonbydro) EHydro  Nuclear

‘:rl-r-.luu-LUN.'-
[T S

#0.5

66,3
70.0
[ty

i i :

EORRRREIEREBERRRREEEEZRRILES FEERTRERRERERIRREERERRETEERIEGG i

6D | leland Kr«{u.al L I.r-lﬁ‘ﬁw w‘-'hkﬂplmlﬂmf Hw‘ Tty n4-t;|‘ -I'N;- w Pepun |l fome fapen | el (5A Ackals Gesr N {;g: gy Conet | Polied|
""'" L_""". L...' L. F__'. o == - ﬁ

Source B4 2009, 2010, Ensray Balances of CGECD Countriss (modification:

Korea's renewable electricity ranking is 30" among OECD countries. Hydro is dominant.
6 European countries declared to nuclear phase-out and their RE's share increased.
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Status of Nuclear Power (June 2011)

OECD (34) countrls owning

e Nuclear
weanun 8

3 s P —

No Nuclear _—~ustralia.
“4 New

Zealand

e e s omm e wmw - e e

Ukraine
Taiwan,
South Africa
Brazil
Argentina
Armenia

Decision of Nuclear Phasesu
Referendum : Austria, Italy ]Elling Party: Spain, Belgium, Germany, Swiss

Methodology and Scope
| Comtents

Meth ° Model : LEAP (Long-range Energy Alternatives Planning System)
d * Bottom-up, Scenario based, Accounting Model for Energy / GHG
Q * Scenario : Forecasting and Backcasting approach

* Time : 2008 (reference year) ~ 2050

* Geological : South Korea (Domestic Electricity Market)

» Power Supply in National Energy Supply and Demand System
» Assessment : Power System, Environmental, Economic

Scope

* Plan & Long-term Key Assumption : National Energy Master Plan,
4th & 5th Electricity Plan etc.

* Statistics : Energy Statistics (MKE & KEEI), Statistics of Electric Power
(KEPCO) etc.

« Tech Characteristics : KEMCO, KPX, IEA, US EPRI, UK ERC etc.

* Energy Price, Tech Cost Outlook : IEA, DOE/EIA etc.

Data
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Scenarios
.m Storyline (Power Supply Mix and Demand Management)

4 Basic Plan for Long-term Electricity Supply and Demand

1 Ba?;i')”e (MKE 2008)
c ' - Nuclear power : 20 plants (2008 — 32 plants (2022)
‘E 5t Basic Plan for Long-term Electricity Supply and Demand
@ Government (MKE 2010) o , _
e . - Electricity Demand Projection in 5% Plan increases more than in
2 S al Policy A5 Blak
(GP) - Nuclear power: 20 plants (2008} — 34 plants (2024)
- Renewables Capacity in 5% Plan is 2 times higher than 4% Plan
- Reducing GHG Emission in Power 80% against 2008 by 2050
€ ) Renewables Transition under the Domestic RE Potential
+ Sustainable  Only 8 Nuclear Plants under Construction are accepted.”
3 & Society No Nuclear Power Plants’ License Renewal (Except Gori 1%, 10 years
o (SS) extension (2007))
= Demand Side Management Improvement

T&D Loss Rate Decrease

* 8 Nudear Plants under Construction : New Gen 1011.2) 2071.12). 3013), 4014y New Wolsung 1012), 2013); New
Uljin 1016}, 2017

Electricity Consumption per capita
Trend and Outlook

Electricity Consumption and Income in G20 & OECD (1980~2008) 18.000
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1
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+  Korea's electricity consumption per capita is higher than Germany, UK and
Japan's (higher income).

+ Future growth rate of electricity consumption per capita in Korea (1.33~1.80%)
is less than that of GDP per capita (2.96~2.99%). But electricity consumption
of 2050 in SS is higher than today, though less than in BL and GP.
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Electricity Generation by Scenario

Gov't Policy Scenario

Baseline Scenario

=
Al =1 = —— _ _
- - Sustainable Society
= & Scenario
i ] =

- =

= -

i i
En | &%
= | -

o .
- |
B =

xge o §
» 2

« Inrecent gov't plan, future electricity consumption will increase more.
+ SS: Demand Reduction, Nuclear Phase-out, LNG CHP (Bridge Technology), RE
I!...I

Generation, Capacity and Fuel Diversity

1 - 10 - £ o
L] + % 1
("2 o -
o i m 3 o - g | -
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« In 2050, Numbers of Nuclear Power Plants - BL 55, GP 49, SS 7 (2057, Nuclear Free)
= In 2050, Renewables Capacity in Sustainable Society Scenario
= About 10 million of PV (10 KW 80 thousands of Wind Turbine (LEMW), 2 hundrads of 8 MW Gaathermal
« 5SS Scenario
In 2027, generation share of RE is larger than that of Nuclear
less vulnerable to Energy Price Shock owing to fuel diversity and lower impoit dependency
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Comparlson

of Electricity flow chart

2050, GP

2050, BL

2050, SS

"'IJ

Y Hydre includes pumped storage. Otherincludes IGCC. Fusl cell Bypass Gas.

GHG Emissions by Scenario
. Contribution of Reduction Option

N —S Gommestif  — et Sy
¢
ke
8
:
m
Elﬁl
H By 2020
5 -24% against GP
-3% against 2008,
+21% against 2005
i
5 By 2050, 87 redu
) against 2008
e
3. N A 5T CaTgddnvoRlncs
SR

\
N
ction \

s

30

#

S

GHG Emission [Unit: Million Ton €O .eq.)
]

=

' DEM

. Laoss
[lzcrease

" PV

r Wind
Geother

ral
® Blomass
«  Small
Hydra

Demand Side Management and RE are |r'nportant for emission reduction.
In this research, RE transition is the most dominant factor among reduction

options.

14

119



2011 International Modeling Conference
2011 JH== 2AU7A ZEZEMDE M2

Other Environmental Impact from Power Sector

2005 2020 2050
r_:'2i)%d5ele) 2008 1 5 | op 3 BL | GP | ss
50: 100 | 119 | 125 | 243 | o095 [ 122 | 109 | 002
NOx 100 | 125 | 141 \ 160 | 119 | 010 | 010 | 002
NMVOCs 100 | 125 | 145 (F42| 131 [F281 122 | 022
co 100 | 126 | 147 ‘ 166 | 132 134 | 134 | 023
Thermal Effluent | 100 | 113 | 480 | 145 | 124 234 | 213 | 029
Land Use 100 | 123 | 178 | 190 | 18 | 266 | 274 | 359

» BL and GP Scenario : Air Pollution and Thermal Effluent get worse by expansion of
Nuclear and Bituminous Coal Plant
+ SS Scenario : Land use area increases owing to Renewables (PV. Onshore Wind etc |
— Land required in SS by 2050 is about 2% of national area (about 127 except forest
and farmland)

Economlc Analysis (Cost)

= p— Qe "i" cm || m 092.1,00, 107, 128
, i =T HHHHERF ¢ g .ﬁ
;" R H S .
' s - T8 w E |
: 3% " Sim i ‘
£ Al e, §) 092100 184221 |
e i im o B G iprrr—a
i B e Gl 5 R RS B8 |
1 i il . '
i 3| "n : IR
= # = i 1 o
s H . Al B R & i & Ty
i ¢ 11E ¥ § 0mw R 5 Do
- 3| & £ 4 [ o
5 i . L Fll 3 i i
L Ps &P s 2@ 8 8% L@ S L@ . e — .
m il e T L . N ot 3 g
L e =2 B = e =
Wil 008V  Deommibiegloe WRallee O%uil Mucee W0 BOD 216G pRempedlionge MEE (e OT Dlapietes DOMD nDecommissoninglog DfueiCont btemallog

+  2009~2050. Cumulative Discounted Total Cost Ratio (cf. GDP about 3 times)
: S§/GP=11 (Excluding external cost, DM cost and land cost) (Sensitivity Analysis 1.0~1.2)

+ The Dominant Item : Fuel Cost > Capacity Cost: LNG plants > Coal, RE

+ Demand management results in cost reduction of power generation.

» Cost of Generating Electricity (Won/kWh, Real) : 2008. 56 Won/kWh (Calculated)
— Average Real Cost (2009~2050) : BL, 64 Won, GP. 68 Won, SS, 89 Won
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Summary

» In terms of energy security, environment and economy, Sustainable
Society Scenario is desirable and economically affordable.

2008=1 BL (2050} GP (2050) SS (2050!
Electricity Consumption 1.00 1.78 1.84 152
vy Nuclear Generation 1.00 292 267 042
RE Generation 1.00 6.99 25.39 12116
Fuel Diversity 100 0.85 1.08 1.50
GHG 100 1.08 0.99 013
SO: 1.00 1.02 091 002

) NOx 1.00 0.08 0.08 0.01
E“m“';ﬁ“ NMVOCs 1.00 1.05 0.98 018
cO 100 1.06 106 018
Thermal Effluent 1.00 2.08 1.89 0.26
Land Use 1.00 217 224 2.92
EsGHGHY Total Cost (Power) 1.00 1.93 203 211
GDP per capita 1.00 340 345 340

Conclusion

Modeling result and foreign countries’ cases (Germany, Denmark etc.)
show that nuclear phase-out, renewables transition and GHG
reduction (Sustainable Society Scenario) are technologically possible
within domestic RE potential and economically affordable.

Stakeholders’ participation and Political will are important.

Reducing electricity demand is the most important because it
reduces the cost and environmental impact of renewable energy and
other plants.

It is retgluired to set up a progressive national GHG reduction target

(ex. Reducing emission or emission intensity 50% against 2005 by

§052O(g,58nergy independence target and renewable electricity target
Y 2

— To set up higher renewable electricity target by 2020
Future Research Agenda

v Demand side management potential, Integration with Storage & Grid etc.
v Scenarios Upgrade
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Thank you very much.

Nyun-Bae Park

Specialized Graduate School of Climate Change,
Sejong University, Korea

betterenv@yahoo.co kr
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Landfill Gas CDM Project

of SLC
- 5S0MW Electricity Generation -

2011. 07

p B RO RN

Landfill Site Management Corp.

CONTENTS

Introduction Of SLC
Overview of CDM Projects
Landfill Gas CDM Project of SLC
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Location & Status
Business

Introduction of SLC

Location & Status

Location #58 Baskseok-Dong, Ses-Gu, Incheon, South Korea
History Started is operation in | 992 in erder to dispose wastes generated
g in metropolitan area after the closure of MNanjide landfill
Capacity Lifenme of
3
il {milton) Landfil
Facllities  Toml  landfll  Others 52 years
228 (abour 37 years
|19.9 15 49 fram now)

L= -
Waste generation: Seoul,
Incheon & Gyeonggi province
(58 cities, towns, etc),

Poplilation: 22millions
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BusiNness - 7 Key Business Areas of SLC

Eco-friendly and Sanitary Landfll
Green Technology Rescarch Center
Local Community Support

E Turning Landfiill Gas into Encrgy
DREAMPARK

Metropolitan Eco & Encrgy Tow

Environment Technology Support
Abroad

Eco Friendly Sanitary Landfill

» Thorough Inspection & systematic Waste Intake

¥ \Waste Generation from 22 million population (58 districts in Sudokweon)
v Solid Waste Intake (18,000 t/d)

I Speedy & Sanitary Landfill

v Cell Type & Seil Covering
v Landfill Gas Collection

v Leachate Collection

¥ Rainwater Drainage

v Pesticide & ocdor Control
v Environmental Monitoring

LFG extraction
Storm water P

drainage

}

kesdhai Coleeien e

Underaround water

127




2011 International Modeling Conference
2011 JH== 2AU7A ZEZEMDE M2

Eco Friendly Sanitary Landfill

» SLC Leachate Treatment Plant (6,700t/d)

. - — — s
Food waste - a
water ==
Anserobic

Da/Nitrificatio Chemical Crndation

digastion tank tank coaguiation tanic

» = Patents & New Technologies : 24
R&D L
. ~--@® Developmentplan, = Bl St 3
Plﬂﬂm“g 4 Research Project % o8
- . > Management, i
. Cooperationwith other
- research Center, etc.
Landfill .
Tech. ¥ architectural

! . standards, stc.
»

Energy
Resource
y

'_’,v‘ biomass, etc.
»

—@® Renewableenergy.
natural energy,

BTN T 0 @ -Intake waste analysis,
Anal}'sis- J leachate, odor & air

_,F/ quality, etc.
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Local Community Support

Conducting

/ New Projects
Or

Important
Issues

LN T B0 U

oA NER

\
= s

Oleiiinl VOl BEs L1 0e

; 't Scholarship,
B G L YT 0 ‘Community Mes! trng . weluntesring work,

Public hearings, ata. SUpport @rograrts
9.
< Aims : Landfill Restoration, Effective Use of Sites & Green Scenery Creation
« Anamhio nm.g,amuphmim
sasue ERSIg Towam o Leisure
: "' - + 2014 Incheon AG - Golf, Swinning, Horse RKling
.. | & EE
. sted “. ."-.
e, iFutureuxe;l '.. :
.'. H =----nn-. "..'JZ'
% Py e,
% L “ulle, Aa
" - F &
Site 2 Site 1 g Syt
E ;L.u'::l&;nll in !. 1'I_-1nfl'ﬂ|| H Flow WC{Q
i operation) ! .
. .
l--.c------E-----.aa.o.ll.%:
Y Envite
P e «Green Bio Complex ©
Bl 5 ¥ BotankalGanden Ameniies et
g ﬂ-
10
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LFG to Energy

» SLC LFG Power Plant

Y W

Power Effects !!!

Energy Supply: 180,000 home/d
(= 30 million USD profit/year)

CDM Project: 850,000 CO2tons
(= 12 million USD profit/year)

Major Facilities :

» PowerPlant (50MW. max.
1.2million KWh/d power
generation)

» Transmission (29 Towers. 8 km)

» Gas Collection (1,028 units
Vertical Collection Pipelines,
308Km gas transmission pipe.)

> Gas Incinerator (6 units)

1

Metropolitan Eco Energy Town

Eye-Catching Clean Incomes & Job o0
scenery Environment Opportunities lfﬁ
%@
Metropolitan Eco & Ensigy Yown 'NP:;QQ

Effects :

» Economic (2.61 million Gcal
of renewable energy)

> Social (30,000 new jobs by 2020
construction, management &
research)

» Environment (CO2 emission
reduction by 1.2 million t/y)

Gpodwaste management practice means "Three
birth s with ene stone, narmely both enviranmental |
soctal and economic ben efits to the public’

12
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Kyoto Mechanism
Clean Development Mechanism

OVERVIEW OF CDM PROJECT

13
Objectives
Mitigate burden of Annex 1 countries to reduce greenhouse gas emissions
Minimize cost required to achieve the target of greenhouse gas emissions
(marketbased system)
" Emission Trading (ET) et
I j Annex | countriesinveston
to each country is regardecl emission reduction projects - -
as an intangible commoclity in Non-Annex | countries. implemented by Annex|
andtraded basedon The reduction resultis ‘countries '
market principle by consideredas
countries directly or achievement of Annex | OECD developedcountries
through the carbon countries investin EIT which are
exchange having economic difficulty
e — Support sustainable in transition to market
MNow in forcein EU development of developing 2CONONTY
< ; countries
i |
14
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Clean Development Mechanism

» CDM Project?

Annex | countries investtheirtechnologies and capitalsin Non-Annex | countriesto
implement greenhouse gas emission reduction projects

Emission reductions, resuit ofthe project, are considerad asachievement of Annex |

countries

# Developingcountries can make investment on their own andthen registerthemas
CDM projects (from 2005)

Host Party (non-Annex |) which doesn’t
have an emission cap

A total emission cap of
an Annex | Party

Acquered CERs are

Specific place in Specific place in Annex | Panty oddad and smigsson
a hoﬂppany ; p::n“?:.any will get CERs Cap INCreases

L]
}c?R’/L___,. “_:>

| Nen-Annex | Parties will |
e > banefit from project !
| activities resulting in

| CERs ura tromwavai |

Baseline Project
Scenario Scenario
# Source. CDM in Charts{IGES, 2011) 15
- CDM Project Scope
» UNFCCC specified 15 scopes (categories)
A single project can be included in more than two scopes
Seone Number of Scona Number of
P projects P projects
(01) Energy industry (new and
renewable energy) 2,396, | /(@8ySteel 3
{02) Energy distribution 0 | {10} Fusel leakage 181
(02) Energy demand 39 | {(11)HFC, SF6 leakage 26
{04) Manufactura 175 | (12) Solventuse a
(0B8] Chemistry 70 | (13) Waste disposal 538
{14} Afrostation /
{06) Canstrucnaon 0 e 22
{07) Transporaton 6 | {15) Agriculiure 140
{08) Miring 45 | Total{including overlap) 3.079
Source  UNFCCC Vyebsite(2011, 51 8.) 18
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Registered CDM Projects by Countries

Country Number Country Number

China 1372 | Chile 49

India 656 | Vietnam {5151

Brazll 191 | Calumbia 28

Mexico 126 | Peru 23

. Malaysia 93 | Argentina 21

e Indonesia 66 | South Africa 19

R.Korea 55 | Israsl i)

»China = indla * Brazl  Maxico Philippines 52 | Honduras 17
= Malarila = indonesia » Repabic of Kares = Philppines

Thaitand = Chie ® Vieg Nam = Cotombia Thailand 48 | Etc 186

Beru = Argeiting South Alrica ® hraef
- e iy “othess Total 3.079
Source « UNFCCC Website(2011. 5. 9.)

17
1 Planning 312 | DevelopingaProjectPlan=——3» 3  Feasibillty Check
COM hostcompany, : Project Design Document
technology providng company, (FDD) s developed based #n Desighated Dperational
investor, consulting on forms and stan dards Eniity (ROE) chaoks
organ fzabon work togatherto specified by UN g e 4 feasibility of the project
plan a project = ~L
— Goyemment approval
— (ho st country, investing country)
T —
- -'mail"gg::dtradmg ('—{:q. MomtonngandVerincanm)(——- Reqgistration (UNFCCC)
Obtain CERs and sell them DOE cettifies smission | :3%?\115“??::?5 an official
through trading reduction resultof the CDM =
project e
- -
| —— I ——
18
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CDM Project Basic Requirements

Voluntary action to reduce greenhouse gas

Notforced by laws and regulations

Economically not profitable when not considering profit from CERs trading

A project that a host country cannot implement on its own

Difficult to initiate because of poor social, aconomic and technical conditions

Background, Objectives and Project Overview
Status of Facilities

Meaning and Expected Effects

Future Plan

Landfill Gas CDM Project of SLC
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Background and Objectives

» BaCkg round *Developed basic plan of the landfill gas COM
3 2005 11 Projectof SLC '
~ Korearatified Kyoto Protocol ('02.11) 3 '
»  Established DNA('04. 6) «Started feasibility. check of the project (DOE
»  Jaldthefoundation toimplement COMprojects 20065 ONV)
Kyoto Protocoltook effect('05. 2. 16) oo,
. . 4 " - «Obtained government approval
»  Unilateral CDM projects introduced (‘'05. 2) 2008, 11 -Camplateg feasibility cthcls

#

» allowed developing countries to implement

maritoring result (DOE : TUV-SUO)

CDM projects by themselves N = i )
withoutinvestmentof developed countries 'DRBE“Q_]I?EFW as CDM projectto UNFCEC (No ‘
G g 2007, 4 | )
» Objectives N
» Receiving CERs by registering landfillgas || evalidated and certifiedfarthe 1=t perind ‘

CDM projectwith improvement
of gas collection efficiency

«CERs= ssued forthe 1=t period(384 BT2ACO,)
Period: 2007, 4. 30~ 2007 11.30

B

Responding to UNFCCC and
creating profit through CERs trade
-

| «Created profit by seling a part of CERs
.| (200,000CO,)

= 21
» Greenhouse Gas Emission Reduction Method
» Reduce methane gas emission (CH,, 50% of landfill gases) by collecting landfill gases
from 1*=and 2 landfill and transferring them to power plants and flares
» Reduce CO, by replacing fossil fuel in power plant
. Landfill gas {methane)
® @
Landfill gas collaated
Landfill site section 1 and 2 SaMW r=cydlifyg (elsatnaty). flat
22
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Status of Facilities — Landfill Gas
Collecting Facilities

~  Overview of Collecting Facilities
Collecton Targst: 1= and 20 Landfill
» o Collection Method ! forced extraction (blower)
= Collection Status (Asof Ot 2010)

+ Collaction amaunt: about BO0NmP/min .
Meth ane cancentration: about 50%

Status of Collecting Facilities

Project Design Document 2009
1 LE 204 LF HLF 2WLE

landfill gas transfer pipes 18 Bkm 7.Bkm 80.5kmn 194km
External header pipes 18.6km 15.1km
Horzontal collection pipes 4Bea(12ea) ey Bllea 38km
Auxiliary header pipes = -
Yertiesl collactian well J39ea IXea 329ea 69%ea
Distanced gas collection Blles
pipEs
Condensateramaval unil, A03es Hea 114ea 5J8a
Gas distribution station dlea Aea 3ea Hea
Blawar 4 st 2 sat fiset ~ Sset

Status of Facilities — Landfill Gas Treating
Facilities

Priority of Landfill Gas Treatment

» Collected gasistransferred to power plant
andremaining gasis flared

» Status of Power Plant(50MW)

Generationtype : Steam Turbine

Investmentcost: 77.3 billion won
(private investment BTO method)

Private operation period : Mar 07 ~ Mar 18
(Supervised by Ministry of Environment(SLC))

» Status of Flares

Capacity Flares
;i 340m*/min 4 units (85m*/min)
2 340m?/min 2units (170m?/min)
Total  680m¥min Gunits
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Meaning and Expected Effects

Meaning of Landfill Gas CDM Project of SLC

The first Korean projectin waste disposal area thatregisteredto UNFCCC

The world's biggest estimated emission reductions among CDM projects in the same
area as for now

— Laidthe foundation for SLC to become a leading playerin low-carbon and green
arowth area

Stable implementation model of the projectwas recognizecd accordingtothe CER
issuance forthe 1% period

Expected Effects
Respondingto climate change by reducing greenhouse gases
Improving the environment by proper treatment of landfill gases (preventingbad smell)
Improving data credibility by establishingthe monitoring system
Creating additional profits by receiving CERs andtradingthem

Future Plan - Landfill Gas CDM Project

Consistent Implementation of Monitoring, Verification and
Certification
Verification/certification for 2" period : April 2010 ~ now (about430,000tC0O,)
Verification/certification for 3' period : Sep. 2010 ~ now (about530,000tCO,)
Asmooth progress 1s expected as the most Issueswere resolved in the 19 penaod
Verification/certification for 4" period : plannedto startin the firsthalf of 2011

Establishment and Standardization of Monitoring System
Update procedure and ms’ﬁ'u ction documents related to monitoring (upen changas)
Checkrevisedinstructionsrelatedto UNFCCC (upon changes)

Trade and Use of CERs .

Create profitby selling CERsissued| for 1= penod (within this year)
Review investmentin low-carbon and green growth areas
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Future Plan — Development of New CDM
Projects

» Digested gas treatment of Food waste effluent CDM Project
~  Projectoverview

» Reducemethanein gases genearated from treatment processes of effluentwhich is generated from
processasto tum food waste into conpost or fuel

» Replacefossil fusl using digested gases
Current stage : modifyingthe project design document (PDD)
» Refuse Derived Fuel(RDF) Project

+  Projectoverview

»  Minimize landfilled waste throu gh pre-treatment of the combustibles in municipal wastes to
ultimately reduce methane generation

»  Replacefoss|| fusl with RDF
» Currentstage : project feasibility review (outsourcing)
» Landfill gas CDM project development for other countries

» Fieldvisit to landfill sites in Sichuan provincesin China and project development
(underway)

‘Field visit to landfill sites in Russia & South Africa(project feasibility review)

27

“ Towards World's Best Eco Attraction!
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Session 3
Chair
Thevarack Phonekeo
Water Resources and Environment Administration, WREA (Lao PDR)
¥ = =
; _; Current Position/Affiliation
Director of Socio-Environment Division, National Secretariat for GMS
Education
M.S. in Urban Environment Management, Asian Institute of Technology (AIT)
Highlighted Experience

2005-present Coordinator for ASEAN Sustainable Environment City

2007-2009  Deputy Director of International Cooperation Division, Science Technology and Environment Agency
(STEA)

2005-2007  Acting Deputy Director of International Cooperation Division, Science Technology and Environment Agency
(STEA)

2000-2005  Official, Science Technology and Environment Agency (STEA)

Anthony Maina

Mau Forest Complex Interim Coordinating Secretariat (Kenya)

Chan Thou Chea

Ministry of Environment (Cambodia)

Duk-Bae Lee

National Academy of Agricultural Science
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Presenter

Hector Ginzo
Argentinian Academy of Environmental Science (Argentina)

Current Position/Affiliation
Certified Reviewer UNFCCC
LULUCF Expert

Education

Agricultural Engineer, University of Buenos Aires
M.S,, University of Bangor, UK

Highlighted Experience

2005~2010 Editorial board of the IPCC Emission Factor Database

1974 ~2006  Scientific research on subjects as diverse as grassland ecology, crop eco-physiology and plant physiology
at the Argentinean National Research Council (CONICET)

Recent Publications/Research

Chapter on scenarios for Latin America and the Caribbean for the International Assessment of Agriculture Science and
Technology for Development, Co-Author (IAASTD; 2007)

2003 IPCC Good Practice Guidance for LULUCF; and the AFOLU sector, 2006 IPCC Good Practice Guidelines for National
Greenhouse Gas Inventories, Co-Author

Use of forests and tree plantations for the sequestration of carbon dioxide, and impacts of land-use change on
emissions/removals of GHG, procedures and modalities for aforestation/reforestation CDM projects

Future impacts of climate change in Argentina and plausible strategies

Use of forests and tree plantations for the sequestration of carbon dioxide, and impacts of land-use change on
emissions/removals of GHG, procedures and modalities for afforestation/reforestation CDM projects
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8 Presenter

Beomseok Yoon
Greenhouse Gas Inventory & Research Center of Korea, GIR

Education
B.S., Seoul University, Department of Forestry Science
M.S., Department of Agricultural Economics

Recent Work/Publications

“Impact Analysis of Bioethanol Production on the U.S. Maize Market,” Agricultural Economics (2010}

“Understanding the REDD+ Mechanism and Future Expected Negotiations in the Climate Change Convention,” Korea
Institute for Agricultural Economics (2010)

National Mitigation Target Selection Analysis: Agricultural, Waste, and Forestry Sectors

Eduardo Calvo
National University of San Marcos (Peru)

Current Position/Affiliate
Associate Professor, National University of San Marcos
Advisor to the General Directorate of the Ministry of Foreign Affairs

Education
Ph.D. (ABD), Faculty of Economy and Agricultural Management, University of Agriculture Nitra, Slovakia
M.S., Faculty of Natural Sciences, Comenius University, Bratislava, Czechoslovakia

Highlighted Experience

2005 World Bank Institute, Paris, Environmental and Natural Resources Economy
1997 ~ 2008 IPCC WG Il Vice Chair

2009 ~ IPCC WG Il Vice Chair

Recent Publications/Research

Third and Fourth Assessment Report, IPCC, Cambridge, UK (2001, 2007), Review Editor

Special Report on Carbon Dioxide Capture and Storage, IPCC, Cambridge, UK, Review Editor

Special Report on Safeguarding the Ozone Layer and the Global Climate System, IPCC, Cambridge, UK (2005), Review
Editor

Special Report on Land Use, Land Use Change and Forestry IPCC, Cambridge, UK, Review Editor

Special Report on Emission Scenarios, IPCC, Cambridge, UK (2000), Review Editor
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Mitigating Climate Change in
Argentina

Some options with tree-formations
and agricultural practices

Mitigating Climate Change in
Argentina

Tree-formations
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Tree-plantations

 Continental Argentina has an
extension of =2.8 Mkm? (= 280 Mha)

* The area considered to be suitable

for tree-plantations is =20 Mha (or
7% of the country’s area)

An overview of
tree-plantations

Misiones

Buenos Aires

n(Jujuy, Salta & Tucumdan)

n{Cordoba, La Pampa &

Santa Fe)

It Relative to the total plantation area

{642,394.5ha) in 1998,

Region (N) or province %l

17.6
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Tree-plantations
Tree type | Proportion (%)
pinesi?! 54
eucalyptsi? 32
willows 9
Otherii 5

Tree-plantations

Mean annual inerement (m® ha™ . yr )l

Misiones 134 | 252 I k-
Corrientes 13.9 174 | 1
Entre Rios 106 121 L

Buenos Aires 59 13.8 6.6 96
CW Region(?! 34 § | 27 a7
NOA Region 3! 10.6 74 Al |
Cegion 81 | ss [ I
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Tree-plantations

Mean production (m® ha™)!"

Littoral!?! 257!7 109%%!
Littoral & Buenos Aires’! 10217
NOA R"‘é’gir;:ﬁ (4] 252(% 903!

Wolume under fbm:k, up to B 1rnrat the thinnest end

Domestic scenarios foresee increases in mean air
temperature and relatively stable rainfall over most of the
country (RA, 2007) This combination very likely results in
generalised water stress conditions.

BISPECIFIC PLANTATIONS — A

SIMPLE MODEL
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Bispecific plantations

— a simple model

* Multispecific plantations are better suited to
cope with climate anomalies produced by
Global (regional) warming (Locatelli et al.,
2008)

* Mixed plantations may show a decrease of
transpiration at the stand edges (Vanclay,
2009)

* Mixed plantations generate their own
biodiversity identity (Watson et al., 2000)

Bispecific plantations Plant Iayo ut
~ a simple model
¥ One hectare square plot
v 144 individuals of A # @ f @& 0 % 0 %
¥ 396 individuals of B 0 6 a 6 0 o o
¥ Species As a slow-growing, high
wood-density type. for ®* O o O & O ¥ O =«
sequestering CO; © O ¢ O © v o0 O ©
¥ Species B is a fast growing type
apt for producing timber LR R R
¥ The model equation & 0 0 © 0 o @« o ©
(Waterworth et al., 2007): X O % 0 F O % O &
-k
M,.=M0+M-3(T) O O 0 o g @ ©o 0 o
f 4 O % © % O *
M, is the amount of dry-biomass
produced in year a & Species A
M, is the amount of planted dry- e
blomass Al Species B
M is the potentially maximal dry-
biomass

k is related to the age at which the
plantation attains its maximal
annual growth rate
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700000 4—

g 8
g g
A\

Biomasa neta - Mg
g 8
g 8

zooouo *,/
100,000 /
] J .

The reference case

Species Mo (Mg.ha™) | M(Mg.ha™) Gl (yr)
A 0.0216 144 88.75
B 0.0297 190 28.75
“k=2*G-1.25

Bispecific plantations g, e NN AN & S0
~ a simple model o
5 s

Net CO, Z- -
removals = . :

. ¥
CO; removed T _
b\! S QECi es A + Bar key: R, reference escenario; W, water deficit scenario;

3, genetic improvement scenari
G, gene Npro ent ario

WAy el oy
HWP of | 2020 55,000

A 2030 105,000
species B —— _

2050 205,000

2070 305,000

2100 455,000
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An estimation of the domestic opportunity cost of

implementing a REDD process.

The area covered with native forests is 96 Mha or 34% of the
continental area of Argentina (RA, 2005)

MITIGATION AND ADAPTATION
WITH REDD+

Mitigation and
adaptation with REDD+

J

A map of Argentina’s
ecoregions

The ecoregions containing
valuable native tree species
under threat from deforestation
and degradation are:

#3. Montein hills and bolsones
#4. The Yungas subtropical
forest

#6. Humid chaco

#7. Paranaense subtropical
forest

#10. Delta of the Paranariver
and its islands

#11.Espinal

#15. Patagonian forest

Océano Pacifico
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MITIGATION AND ADAPTATION WITH
REDD+

The rate of deforestation of native
forests has increased steadily in the
period 1937-2002

O wans™]

1937-1987 0.16

1987-1998 1.02
1998-2002 1.11

Mitigation and adaptation with
REDD+

Estimated annual gross income
(USD.ha™.vr™) from production svstems likely

to be implemented on some forest lands

Timber (Paranaense forest) Firewood (Other forest lands)
Light timber Pine Soyabean crop Cattle raising
extraction plantationin  in forest lands
deforested
land
42.2 205.2 186.2 50.2
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Mitigation and adaptation with
REDD+

e Recent domestic law - fund for the
enrichment and conservation of
native forests

e This fund distributed USD 75 among
provincial governments in 2010

* Assume that a forester’s net income is
=10% of gross income (see preceding
slide) or USD 20ha™".yr™

Mitigation and adaptation with
REDD+

* Selva Paranaense = 1.5Mha

* Avoiding its deforestation > 1.5Mha *
USD 20ha™'.yr™' = USD 30M

e USD 30M = 40% of the fund for the
conservation of 1.6% of the country’s
native forestlands (!)
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Mitigation and adaptation with
REDD+

Argemtima svould hbemefit fromn

—

IR DD

* Adhesion to the Forest Carbomn
Partnership Fund.

* Definitive R-PP (readiness proposal)
not yet submitted for approval (25 of
June 2011).

Mitigating Climate Change in
Argentina

Agriculture & Livestock
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\ Agriculture & Livestock

* Major crops

W Production = Export

__ 60 - 40 B
E 50 - 35 E
8 40 - s
§ - 25 E
8 30 r20 £
£ 20 - 15 g

w
B F 10
3 o §
o ; §

d

{€1 : Rank among exporting countries (2005/2010)

\ Agriculture & Livestock I

* Major livestock (2010)

TVpe Quantity
. (No. of heads)
Cattle 48,949,743
Sheep 12,558,904
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Agriculture & * GHG emissions from
Livestock energy = GHG emissions
The latest " from agriculture &
Argentinean GHG livestock
inventory (2000)

showed the following
distribution (% of
national 282,000 m.t.
net emissions of CO;,,
) among energy (En),
industrial products &
processes (IPP), waste
(W) and agiculture &
livestock (Agr)

=En
m PP
=W

o Agr

Agriculture & * Distribution of GHG

Livestock emissions from agriculture
Key: " & livestock (124,919.39
EF: Enteric m.t. COZeq)

fermentation
Mn: Manure

management
Rc: Rice cultivation W EF
RB: Residue burning = Mn
i M Re
So: Soils =
# So
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Agriculture & Livestock

Some mitigation options in Argentinian
agriculture are:

L To increase the efficiency of N-fertilisers
(economic produce/N input; w/w), because
crops are not heavily fertilised, by:

“* Reducing N-losses as gaseous {N,O or NHs} or solid

NOsz™ by the implementation of Best Magement
Practices (Still experimental)

** Using ammonia-N (widespread use of urea;
sporadic use other ammonia sources)

Agriculture & Livestock

[ To enhance and keep the size of the soil
carbon pool by:
** Generalisation of no-tillage practices. In

Argentina there is a =20 yr experience with no-
tillage cultivation in the major crop area

3953

i

§59593

ssdddiing

B R e Rl id e

|| Il -h

4
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Agriculture & Livestock

Q To enhance and
keep the size of
the soil carbon
pool by:
Generalisation of
no-tillage practices.
In Argentina there
isa=20yr
experience with
no-tillage
cultivation in the
major crop area

£
b

39953

et

A

= |

2

o

183

"oy

14

The area under zero-tillage presently
accounts for =75% of the area sown
to corn, soybean, wheat, sorghum
and sunflower (graph: evolution of
relative area under zero-tillage with
time)

atpefice
Sa

0w
Tirs |
. !
%

SEP PP P

Agriculture & Livestock

[ To enhance and keep the size of the soil

carbon pool by:

%* Using organic soil amendments (some pilot
experiments done)

%+ Integrating grazing of cover crops with no-
till cultivation in monocultures (it is an
interesting but unexplored mitigation

approach)
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Agriculture & Livestock

v" Mitigation options in Argentinian
cattle production are many, but
they have not been explored

v" The development of silvo-pastoral
systems potentially is an readily
feasible approach. There is some
basic but incomplete research on
them
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~

GHG Mitigation from the
Agricultural Sector in Korea

- 2011.7. 8. P

GHG ry & Research Center of Korea

Beomseok Yoon
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National EmissionsTrend

» 84.7% of GHG emissions from the Energy sector in 2007
» Energy-intensive economic structure .
» Agriculture Sector: 2.5% o

/-‘.
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2020 Voluntary MitigationGoal)

jlow Business-As-Usual (BAU) by 2020”
Dec. 2009 at Copenhagen

Assumptions:
= Population will peak in 2018,
| according to Statistics Korea
| = Qll price outlook, based on 2008
| U.S.EIA
| = Economic growth trends reflect
gradual decrease with 4.2%
growth in 2008 to 3.6% in 2020
298 = Current trend of technology
advancements and energy
efficiency improvements continue
| = Policies and measures already

300
0 l approved (as of 2008) will be

1990 2005 2020 Year | implemented

MtCO:-eq.

900

600

s from Agricultural Sector in 2007"
18,280 Gt CO,e

10000

| | Enteric Fermentation: 18.8%
0 W r ' ! Manure Management: 14.5%
ff
o Rice Cultivation: 35.4%
' Agricultural Soil: 30.8%
Field Burning of Residues: 0.4%

G €O, -eq

g

]
RO 1RHL IFFT EPR 19RA TRRS 1WE 1897 199E 199R 2000 001 1007 3005 DO 1005 I004 1007

/Y

.
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Assumptions

=

zope : GHG(CH,, N,0) from Agriculture Sector
on IPCC GL 96
« Base year : 2007
« Period : 2007 ~ 2030
« Discount rate : 5.5%
« Practices/Technologies Data :
Expert consultation + Various reports under
- RDA (Rural Development Administration)
- KREI (Korea Rural Economic Institution)
- NFRDI

(National Fisheries Research & Developmery.lnst@ie)

u S|

S - e Z‘

2. BAU Estimation
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Agriculture modules

4A

of 5 Modules

(1) Enteric Fermentation

Transition to Sustainable Energy &
Low Carbon Systems in Developing Countries

Livestock Population

.
' Module Activity Data

4B

(2 Manure Management

Livestock Population

4C

@ Rice Cultivation

- Irrigation method

Continuous flooded area
Intermittently flooded area

- Amount of Organic
amendment applied

Area by type

4D

@ Agricultural Soil

Amount of

- synthetic fertiliser nitrogen
- Animal manure nitrogen used as fertiliser

- N fixed Crop

- N in Crop Residues Returned to Soil

4F

(5 Field Burning of
Agricultural Residues

Amount of Residue

Methodology: Activity < EMiSs

sed on IPCC 96 GL and Tier 1 level

——

L
v Module Method

4A (1) Enteric Fermentation IPCC 96 GL
4B (2 Manure Management  IPCC 96 GL
(3 Rice Cultivation
iAc -Ir_rigaﬂon method gPGZOUO
- Amount of Organic GPG2000
amendment applied
4D (@ Agricultural Soil IPCC 96 GL
(® Field Burning of
4 IPCC 96 GL
J Agricultural Residues

+ Excluding the Carbon sequesiration of the agricultural soil

/7
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ActivityDataProjection;

d on the Projection Model
KASMO [Korea Agriculture Simulation Model)
@ v Main Crop Yield / Area
\*\r'/ v Population of Main Livestock

Rearession& Time-seriesAnalysis N

¥ Nitrogen Fertilizer
v Some Crop Yield / Area

p——
v Some Livestock Population :
f‘
|

KASMOMODEL

- ﬂllcmconomlc, Agriculture Total Amount,
Crops, Livestock, Agriculture Factor

1
e . y T 3 1
acroeconomic, i _Crop i Grain, Vegetable, 1
c Sector ./ \MCECI |0 Futete . .
Siniouingl = | el : e
: I — TAgriltillture
JesTmmaseressaenasr ! tal Amount
. | (G Beef Cattle, Dairy Cattle; o
| Sector |  Pig, Chicken,etc '

i

» 45 items: 40 Crops, 5 Livestock

» 88.2% of Crops, 90.7% of Livestock / Ny
by the criterid of output
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BAU Scenarios

External Factor

.- * (TR vs non-TR)

Whether the tariff on rice(TR) will be delayad ' ﬂ
<=

* (FTA vs non-FTA) B =
whether Korea-US & Korea-EU FTA will take effect in 2011

internal Factor

L

* (Rl) Rate of the Intermittently area on rice
* (RO) Rate of Organic amendment applied
* (RM) Rate of medium/late Maturing variety of rice

BAU Scenarios

v External Factor v External Factor
- TR, FTA - non-TR.FTA
¥ Internal Factor (Current Level] v Internal Factor (Current Level)
-RI:20%R0O:50%. AM:89% | —RI:35% RO:45% AM:91%
v External Factor v External Factor
- non-TR.non-FTA - Food Self-Sufficiency Target
+ Internal Factor (Current Level) v Internal Factor (Current Level)
- Rl: 50%. R0 : 35%. AM: 95% ~ —RI: 50%. R0 35%. RM: 85%
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BAU Scenarios

« External Factor
~TR.FTA

v Internal Factor (Current Level)
- Ri: 20% R0 : 50% RM: 89%

v External Factor
=non-TR.FTA

v Internal Factor (Current Level)
~Rl: 35% RO:45%, RAM: 91%

v External Factor
- non-TR. non—FTA

v Internal Factor (Current Level)
- Ri: 50% RO : 35%,. RM : 85%

v External Factor

- Food Self-Sufficiency Target
v Internal Factor (Current Level]
~Rl: 50%. R0 : 36%. RM: 95%

Results (BAU)

22.0

200

180

MICo,e

160

140 |

120

10.0

2 S . 0 a0 . 8 6 A BB S
R g g R g

—+—Scenario 1
—— Scenario }
=dr=S5cenario 3

—Scenario 4

+ BAUrange (2020):18.8 ~ 20.3 MICOze by 4 scenarios

e

172




Results'(BAU)

oo

150 +

56+

D+

Transition to Sustainable Energy &
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BAU of Scenario 1

204195

® Feld Burming
= Agricultural Soil
@ Rica Cultivation

® Manure Management

® Enerlc Farmentation

2607 2010 2015 620

Mt COze 2007 2015 2020

Non-Energy 18.3 19.2 18.8

""" Energy | 87 &1 74 |_|
Total 27.0 27.6 262 |
/l
S

3. Mitigation Potential
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LEAP [Long-range Energy Alternative Planning System)

-~

Characteristic

Demand
Anslysis

Statistical
Differancas

Tansformation
Analysls

Resowoes
Analysis '
MNon-Enerngy Sector '
Emissions Analyss
Envirconmental
Externaitias I L Countries
A

¥ Medium/Long-term

Mitigation scenario analysis model

¥ Intuitive & outstanding reporting

funchie

(Priitsnt Eapein )

Ervironmmnisl Londinge
asimly g ins i)

¥ Developed from the US SEI in 183@ 4

¥ 5,000 users in worldwide 160

countries including Developing

up the mitigation scenarios A

y ‘I"-_— -""N\-,I : 2 & =N y"‘- ﬁ"..‘.
Data \\ itigation ‘ﬁata Qualit
Collection, e (STINENTTY) e jnprovemey
. ' r / II."%--,_;_
| T I i
/' wVarious reports . [ " Improvement of Data quality "
- Crop & Livestock Sector from RDA - Comparative studies
- Energy Sector From KREI with Global Data
- National case studies
* Contents » Expert Consultation
- Mitiqati |
IS ——— Barrier to the introduction & diffusion |
/ - Government Budget Constraint

7T

e
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v Replacing fossil-fuel Energy with Bio-eneray
- Wood pellet boiler

v Improvement of Energy Efficiency
- low-efficiency — high- efficiency equipment

Norn=
Eneray

Non-Energy Sector

v Cropland management
- Water management on rice

v Livestock management
- Improved feeding practices

- Improving pasture quality
- Dietary additives
¥v" Manure management
- Improved feeding practices

- More efficient use as nutrient source
- Improved storage and handling

- Bio Energy (Biogas from livestock manuresl .

{thousand 1CO.€)

2015 2020
it P e Mitigation
Potential | (belowBAL) | Potential | (Rate(%)

Total 529 1.9% 1,516  5.8%
Replacement of fossil fuels 44 0.2% 79 0.3%
Energy High-efficiency Equipment 20 0.1% g8 0.3%
Manure management 130 0:5% €13 2.3%
Water management 142 0.5% 548 2.1%
Livestock management 193 0.7% 188 0.7%

Mitigation Cost ( Thousand won / tCOge)

= Including BAU of Energy Sector

1600 —

lLaga

1330 —

¥ Livestock management
1,000

W\\ater managemert

800
& Mamure management

G000
B Energy High-efficiency Equipment:
a6 s

e I_I}
ot—  EB o

2010 013 201% 2016

W Replacerment of fossll Mﬁ]

.
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MAC[Marginal Abatement-Cost)Curvelin2020

=

150 —
Livestock Management

100

2 ~ Water managemer
Mantre Management

“High=efficiency Energy Equipment—

Mitigation Cast (Thousand won / tC;e)
)

Replacement of fassil flels

WM anure managament | Watermanagement L 03 8+6 sl L2 L

w Livestock managzemeant ® Energy High-effidlency Equipmeant Mitigation Fotential(Mt COje)
m Replacement of fossil-fusls
Energy Sector : Negative(-) ‘-
Non-energy Sector : Positive(+) Cost
7y

/=

MAC Curve with other,sectorsiin2020

Livestock Management

Water [rianagarnznt
Manure Managemsrit

Mitigation Potential

fgly-=tficiency Energy Equipirent

Replacement of fresll fliels
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Lessons

e Difficulties in calculating mitigation
potential from the Agricultural Sector

¥ Considering various perspectives

- Bio-diversity. Food Security. Farm profitability, Productivity
- Neoative feelings against the regulation
- Lots of variety means a lot of emission factors & statistics

« Forecasting the Technology diffusion
- Uncertainty, depending on Government policies

v Setting the off-set mechanism & method

- Considering soil carbon sequestration /‘ Ny
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Next Steps

MitigationImplementation

/ v Developing Mitigation Strategy and Roadmap
ellEEielidnn - implementation system, budget, time plan

v" Preparation for the Domestic MRV
- Development of indicators for the performance evaluation

¥ Using the optimization model
— after various tech data ! \ .
Al _ m -,

v Technology data management -
- Building the statistic system & Pela
Emission Factor for high pot techs

- Technology Diffusion model

s A

/“

Thank you!
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to Biofuels: Health, Economics and
Sustainability Implications
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Transition from
conventional biomass
use to biofuels:

Health, economics and sustainability
implications
Eduardo Calvo

Index

Conventional biomass
Economy.

Health

Sustainability

Biofuels

Advanced biofuels
Sustainability frameworks
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Conventional biomass

= Biomass provided about 10.2% (50.3 EJ/yr) of
the annual global primary energy supply in
2008 (SRREN from |IEA)
= Main sources:
Fuelwood 67 %
Charcoal 7%
Other forest and wood 12%
By products from agriculture 7%
Modern (Energy crops, biogas, etc.) 7%

Industrial wood vs.
Fuelwood (SRREN)

World Industrial Roundwood

For Produces
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Traditional biomass vs.
modern

Primary | Efficiency. | Secondarny
Eneray %
EJlyr
Conventional 37-43

Economy

= QOver two-thirds (32 EJ) of biomass energy is
used for cooking and heating in developing
countries.

Remaining 15 EJ is consumed in industrialized
countries both for industrial applications within
the heat, power and road transportation
sectors and for the heating purposes of the
private sector.

= (Heinimo in SRREN)
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Estimated number of |Region/ |Share of
people depending on country |fotal
biomass for cooking in |No. of population
selected countries or ‘people (%)
regions (lEA, 2009) (Millions)

Sub-Saharan Africa 575 76
India 740 69
China 1480 137
Indonesia 156 72
Rest of Asia 489 65
World 2528 |52

Health

Woodfuels for cooking is a major source of indoor air
pollution

Hazardous pollutants, include carbon monoxide, sulfur
and nitrogen oxides, and particulate matter

Women and children are exposed 3 to 7 hours each
day (Bruce, Perez-Padilla and Albalak, 2002)

Causal relationship between high concentrations of

particulate matter and acute respiratory infections
(ARIs) were reviewed in Smith et al. (2000)

Accounting for an estimated 10 percent of disease-
related deaths in Africa (Bruce et al., 2002)

ARIs pose a major threat to women and children in
developing nations
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Health

Children are particularly susceptible to acute lower
respiratory infections (ALRIs), a specific type of ARI

ALRIs are a leading cause of death among children
younger than five (Bruce et al., 2002)

Studies by Ezzati and Kammen of 55 rural Kenyan
households showed a concave curve increasing with
exposure to indoor concentration of particulates,
transition to charcoal reduced the incidence by up to 65%

Cleaner cooking fuels offer the potential for even greater
reductions

Gas-burning stoves, produces 90 times fewer pollutants
Several other diseases are attributed to smoke

Chronic bronchitis, emphysema and chronic
obstructive pulmonary disease.

Relation with asthma remains controversial

Sustainability

= Collecting fuelwood is affected by deforestation
and forest degradation that increase distances
that must be travelled to obtain sufficient
supply.
Fuelwood collection in remote and politically
unstable areas poses significant safety risks to
women and children.

The amount of time spent and distance
travelled in the collection of fuelwood vary
between regions.




2011 International Modeling Conference
2011 JH== 2AU7A ZEZEMDE M2

Sustainability

The unsustainable extraction of woodfuel, may lead to
forest degradation and permanent loss of biodiversity.

Products of incomplete combustion (PICs) have much
higher global-warming potentials (GWP) than CO2.

According to IPCC (2007), the 100-year GWPs of
methane and nitrous oxide are 25 and 298 times that of
carbon, respectively.

Because of incomplete combustion of woodfuels, between
10 and 20 % of carbon released is in the form of PICs
(Smith ef al., 2000b).

Molar ratio of PIC emitted to total carbon emitted is
defined as the k-factor of a fuel; it varies according to
technology used to burn the fuel.

Alternative cooking fuels typically have much lower k-
factors than woodfuel.

K-factors for cooking fuels

Fuel K-factor
Woodfuel 0.1-0.2
Kerosene (wick stove) 0.051
Kerosene (pressure stove) 0.022

= | PG 0.0231

= Bjogas 0.00562

Source: Smith et al., 2000
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Transformation Scheme

Raw biomass End-Use

-Solid -Process

-Fluid : + | heat
-Electricity

Transformation

Intermediate Product
. | -Solid
| =Fluid

-Gaseous

Transformation

= From raw form into end-product

= Added-value justifies the transformation costs
Trees into firewood
Firewood into charcoal

« Residues into chips, brigueties, pellets, or charcoal
brigueties

* Seeds into bio-oil
- Dung into methane
= Solid biomass into, producer gas or. into pyrolysis oil
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Transformation economy

Markets
exist, from €10-100
million per country

Biofuels production

= Conditions for Production of biofuels:

= Availability. and condition of biomass
= Markets (volumes, prices)

= Economic and political conditions

= Reliable local partner(s)

= |nvestment climate
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End Use Applications

= Cooking
* Houses
Institutions
" Restaurants
= Heating
" Space heating
' Process heat

= Power production
Stand-alone
- Grid supply

Advanced biofuels

= Advanced biofuels are biofuels with high
production potential, less significant lifecycle
GHG emission and minimum competition for
agricultural land.

Competitive in terms of cost with conventional
fossil fuels — e.g. as ethanol from sugar cane in
Brazil is now.

Advanced biofuels may be produced from
waste, agricultural (food crops) residues,
(ligno) cellulosic biomass, crops grown on
marginal land and algae.
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Advanced bioethanol

= Key difference between first and advanced
generations of bioethanol is feedstock:

first generation is based on sugar (sugarbeet, sugar
cane) or starch (corn, wheat, sorghum) derived from
foodcrops,

advanced generation biofuels are based on ligno-
cellulosic materials such as agriculture and forest
residues, industrial wastes, or dedicated crops.

= Crops include:
switch grass,
short rotation coppice or
new varieties of corn or sugar cane

Advanced biodiesel

Conventional biodiesel is made by trans-esterification
procedure.

Hydrogenation novel processes are an alternative.

Product is a high quality syndiesel from low quality
feedstocks like tallow, used cooking oils and fats.

Complete convertion of biomass (from crop residues or
wood) into a “biodiesel” is the BTL (biomass to liquid)
technology.

Gasification or pyrolysis (chemical decomposition of
organic materials by heating in absence of oxygen or
any other reagents) is used to transform biomass into
syngas (synthetic gas) and retransform it into diesel or
gasoline.
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World distribution

= http://biofuels.abc-
energy.at/demoplants/projects/mapindex

Sustainability frameworks

Sustainability criteria and methodological frameworks

for assessing GHG mitigation benefits of bioenergy
include:

Global Bioenergy Partnership (GBEP from the G8+5),
IEA Bioenergy Agreement,

International Bioenergy Platform at the Food and
Agriculture Organization (FAO),

OECD Roundtable on Sustainable Development,
European Committee for Standardization and
International Organization for Standardization (1SO).
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Impact assesment

= The development of impact assessment
frameworks and sustainability criteria involves
significant challenges in relation to
methodology, process development and
harmonization.

As of a 2010 review, nearly 70 ongoing
certification initiatives exist to safeguard the
sustainability of agricultureand forestry
products, including those used as feedstock for
'[2hOe1850duction of bioenergy (van Dam et al,

Requirements

» For an efficient certification system there
IS a need for:
further harmonization,
« availability of reliable data,

linking indicators at micro, meso and macro
levels.




Transition to Sustainable Energy &
Low Carbon Systems in Developing Countries

el13calvo@gmail.com

193






Transition to Sustainable Energy
& Low Carbon Systems in Developing Countries

==l X% 7hsst
IR & MEtA AARCZO| XSt

Closing

Seung Jick Yoo,
Greenhouse Gas Inventory & Research Center of Korea, GIR

Closing







Transition to Sustainable Energy &
Low Carbon Systems in Developing Countries

i Seung Jick Yoo

Greenhouse Gas Inventory & Research Center of Korea, GIR

Current Position/Affiliation

President, Greenhouse Gas Inventory & Research Center of Korea, GIR

Education

Ph.D. in Economics (Environmental Economics), University of California at Berkeley
M.A. in Economics (International Economics), Yonsei University

Highlighted Experience
2007~2010  Senior Research Fellow, Korea Energy Economics Institute, Division of Climate Change and Conservation
2006 ~ 2007  Visiting Scholar, Australian National University
2005~ 2006 Chief Advisor, Presidential Committee on Northeast Asian Cooperative Initiative
1996 ~ 1999  Research Economist, Department of Agricultural and Resource Economics
University of California, Berkeley

Recent Publications/Work

National & Sectoral GHG Reduction Target Setting, Climate Change Policy and Measure, National Energy Strategy and
Policy, Energy Security Issues, Regional Energy cooperation, Cogeneration of Heat and Electricity, National Planning for
Energy Efficiency Improvement

“A Probabilistic Approach to Optimal Orchard Management, Ecological Economics, 60(3), 483-6, January 2007. (with
Amitrajeet A. Batabyal)

“Indivisibility and Divisibility in Land Development Over Time and Under Uncertainty,” Journal of Environmental
Management, 76: 185-190, 2005. (with Amitrajeet A. Batabyal)

197






