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PRIUS Fuel Efficiency: 38km/litre 
(according to a method designated by MILT) 

1. Introduction of TTC, Toyota Tsusho Corp. - A Toyota Motors group company 
Activities in Africa 
(1) Vehicle Distribution (more than 2,000 people employed) 
 Angola, Kenya, Malawi, Mauritius, Uganda, Zambia, Zimbabwe 
 <in charge of export, working with respective national distributors> 
 Burundi, Comoros, Djibouti, Eritrea, Ethiopia, Liberia, Madagascar, Mauritania, 

Mozambique, Rwanda, Seychelles, Sierra Leone, Somalia, Sudan, Tanzania, Tunisia 
(2) Vehicle Production Support 
 South Africa 
(3) General Trading & Investment 
 Infrastructure: Power Generation, Port Projects 
 Equipment: Construction Machinery, Agricultural Machinery 
(4) ODA related 
 Rural Electrification (+Medical), Rural Water Supply, REDD+ 
 
(*) Toyota Motors group working for improvement of fuel efficiency in transport sector 
 e.g. PRIUS: Hybrid Vehicle (+ Plug-in HV); Hybrid SUVs, buses, trucks 

3 

4 

2. Rural Electrification 
(1) Discussions in International Arena and Lessons Learned 
 
UN declared 2012 the International Year of Sustainable Energy for All 
targeting universal modern energy access by 2030 
 
Various international organisations issuing reports on experiences and ideas 
 
Lessons Learned 
- Monthly kerosene purchase: typically USD3-10/family 
- Connection Cost: requires financing 
- Community based development sometimes necessary 
- Capacity Building for all chains of project, possibly including areas for utilisation of 

power for economic activities 
- Basin habitation areas not suitable for wind power generation 
- Hydro power least cost option where available 
- Example of failure exists for non-payment or non-performance of maintenance 

4 
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5 http://www.wssinfo.org/data-estimates/table/ 
http://www.africapedia.com/AFRICA:-POPULATION-WITHOUT-ELECTRICITY--(2007) 

Urban and Rural Population, and Ratios of Electricity and Clean Water not Supplied
(water: 2008, electricity: 2007)
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6 

(2) 2009 field study results 
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  Kenya: n=171    Uganda: n=203 
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(2) Micro Wind  a 1kW capacity case study  

9 

0
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Output 
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Output Curve of 1,000W (1kW) 
Wind Turbine 
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0
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4 5 6 7 8 9 10 11 12 13 14 15

until loan repaid

after loan repaid

US¢/kWh Cost of Power for Wind Speed 

Wind Speed (meters/second) 

-Power generated during off-peak hours can be stored in batteries  
  and used by other families for a cost.  
- For economic activities, several turbines can create a wind farm. 

Wind Speed m/s 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
Output Watt 1 5 15 45 80 120 180 255 325 415 520 660 800 1,000 1,200 
Plant Load Factor % 0% 1% 2% 5% 8% 12% 18% 26% 33% 42% 52% 66% 80% 100% 120% 
# h'holds @ 100W # 1 1 1 1 1 1 2 3 3 4 5 7 8 10 12 
Generation kWh/y 9 44 131 394 701 1,051 1,577 2,234 2,847 3,635 4,555 5,782 7,008 8,760 10,512 
Cost of Power 
(until loan repaid)  18,700 3,740 1,247 416 234 156 104 73 58 45 36 28 23 19 16 
(after loan repaid)  4,395 879 293 98 55 37 24 17 14 11 8 7 5 4 4 
Monthly Payment Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Yr 6 Yr 7 Yr 8 Yr 9 Yr 10 Yr 11 Yr 12 Yr 13 Yr 14 Yr 15 
By 1 family USD 137 137 137 137 137 137 137 137 137 137 32 32 32 32 32 
Divided by 3 USD 46 46 46 46 46 46 46 46 46 46 11 11 11 11 11 
Up front cost USD 7,700 FOB Asia 
Loan term 10Yrs 
Interest Rate 10% 
Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
Initial Balance 7,700 7,217 6,685 6,101 5,458 4,750 3,972 3,116 2,175 1,139 0 0 0 0 0 
Repayment 483 531 585 643 707 778 856 942 1,036 1,139 0 0 0 0 0 
Ending Balance 7,217 6,685 6,101 5,458 4,750 3,972 3,116 2,175 1,139 0 0 0 0 0 0 
Interest 770 722 669 610 546 475 397 312 217 114 0 0 0 0 0 
Debt Service 1,253 1,253 1,253 1,253 1,253 1,253 1,253 1,253 1,253 1,253 0 0 0 0 0 
O&M 5% 385 385 385 385 385 385 385 385 385 385 385 385 385 385 385 
Cash Out 1,638 1,638 1,638 1,638 1,638 1,638 1,638 1,638 1,638 1,638 385 385 385 385 385 

10 10 

(3) Micro Hydro 
 
Formula: kW = 9.8 x 0.8 x 0.9 x Q (m3/s) x H (m)  7 x Q x H 
     where:  0.8: turbine efficiency (an assumption) 
  0.9: generator efficiency (an assumption) 
  Q (m3/s): water flows in cubic meters per second 
  H (m): effective height (intake  turbine) in meters 
 
Cons: *Initial capital expenditure, big 
 (per kW, micro can cost far more than mega scale) 
 *Instability of Water Flows: seasonal, cyclical, CC  
Pros: *can provide energy for economic development,  
    e.g. businesses, value addition, income earning 
    economic resilience could improve adaptability to CC 
 *can serve remote areas not connectable with grid long time 
 *can remove instability by designing capacity with min. flows 
 *can reduce cost (initial capex, opex)  
    by standardisation and non-conventional ideas 
    e.g. focusing on specific sizes like 10/20/30kW;  
    PVC pipes, not steel;  
    not turbines/generators but pumps/motors;  
    use of rocks not concrete for easy maintenance 
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95%  

Daily Flows of River Water (a case in Uganda) 

11 

12 

Capacity kW 10 
Plant Load Factor % 95% 
Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Generation MWh/y 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 83 
Cost of Power  13 13 13 13 13 13 13 13 13 13 3 3 3 3 3 3 3 3 3 3 
Monthly Payment 
Total USD 886 886 886 886 886 886 886 886 886 886 208 208 208 208 208 208 208 208 208 208 
Divided by 100W USD 9 9 9 9 9 9 9 9 9 9 2 2 2 2 2 2 2 2 2 2 

Up front cost USDk 50 
Loan term 10Yrs 
Interest Rate 10% 
Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Initial Balance USDk 50 47 43 40 35 31 26 20 14 7 0 0 0 0 0 0 0 0 0 0 
Repayment USDk 3 3 4 4 5 5 6 6 7 7 0 0 0 0 0 0 0 0 0 0 
Ending Balance USDk 47 43 40 35 31 26 20 14 7 0 0 0 0 0 0 0 0 0 0 0 
Interest USDk 5 5 4 4 4 3 3 2 1 1 0 0 0 0 0 0 0 0 0 0 
Debt Service USDk 8 8 8 8 8 8 8 8 8 8 0 0 0 0 0 0 0 0 0 0 
O&M 5% 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Cash Out 11 11 11 11 11 11 11 11 11 11 3 3 3 3 3 3 3 3 3 3 

Cost Estimation of Micro Hydro Electric Power 

Assuming sufficient demand:     while loan is repaid after repayment 
- monthly payment for the capacity of 100W  USD9        USD2.1 
- kWh cost of power     US¢13        US¢3 
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13 13 

(4) Financial & Development Conceptual Framework 
(a) Funding Choices  
  Grant, Equity, Soft Loans, Commercial Loans, Adaptation Funds 
 * With limited resources for acceleration of electrification: 
   - debt finance should play a role with longer-term, low interest  
     rate loan; 
   - monetary contributions and credit enhancement from public  
     sectors may be combined to alleviate the burden of payment; 

Host Country 
Government 

Bilateral, 
Regional, 
Multilateral 
Organisations 

Local 
Community 

Organisation 
International 
Lenders 

Host Country 
Lenders 

Rural 
Electrification 

Agency 

Credit 
Enhancement Credit 

Enhancement 

Funding Contribution 

Debt Finance Debt Finance 
Funding Contribution 

14 

(b) Implementation Body 
  Public, Local Community, Consortium, Pure Private 
  Support by public sector (possibly via contractors):  
    e.g. site identification, distribution line, inspection/maintenance 
 * Local community may have to be an implementation body, if 
      private and government can not be involved as such a party; 
 * Capacity development seems absolutely necessary in every  
   aspect of project development and also ulitisation part;  
 * Inspection/maintenance cost can decline with proliferation of  
   standardised micro hydro stations (economies of scale; as in  
   Asia and Latin America) 
 * Public facilities may be first priority, and charging station can  
   also be set up as well as productive/value addition centre like  
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15 15 

Host Country 
Government 

Bilateral, 
Regional, 

Multilateral 
Organisations 

Local 
Community 

Organisation 

EPC Contractor 
/ Supplier 

Distributor/Dealer, 
O&M Contractor  

Rural 
Electrification 

Agency 
Universal Access 
Policy Making & 
Implementation Site Identification 

O&M Support 

Capacity 
Development 
Assistance 

Spare parts 
O&M? 

EPC Contract 
(Engineering, 

Procurement & 
Construction) 

Guidance 

Distribution Agreement? 

O&M Retainer 
Agreement? 

An Example of Development Framework 

NGO 

Master Plan, 
PFS/FS, Other 
Tech Support 

16 

(Credits and References) 
 
(1)Credits 
 Mr. R. Sudo, ex-Chairman, Tanaka Suiryoku (a god of small hydro) 
 Mr. K. OTAKI, MD, Proact International (ex-METI engineering consultant) 
 Mr. G. KANO, International Consulting Group, Tokyo Electric Power Co. 
 Ms. K. Nasu, A-Wing International (Micro wind turbine manufacture) 
 
(2) References 
 (a) IEA, Energy for All, Financing Access for the Poor, October, 2011 
 (b) ARE, Rural Electrification with Renewable Technologies, Quality 

Standards and Business Models, June 2011 
 (c) ARE, Hybrid Mini Grid for Rural Electrification: Lessons Learned, March 

2011 
 (d) UNDP, Bringing Small Scale Finance to the Poor for Modern Energy 

Services: What is the Role of Government?, August 2009 
 (*)  ARE: Alliance for Rural Electrification 
  IEA: International Energy Agency 
 
My contact: 
Email: takeshi_sagawa@toyota-tsusho.com 
Phone: 81 3 4306 3508 
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17 17 
http://www.iea.org/co2highlights/ 
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1

JICA’s operation responding to 
Climate Change

Approach and Priority against Climate Change 

Policy Dialogue on Climate Change in Africa
October 31 – November 2, 2011

Session 1: Toward the Green Growth in Africa by Inclusive Cooperation 
between Multiple Stakeholders

October 31, 2011

Masayuki KARASAWA (Mr.)
Director, Office for Climate Change

JICA Global Environment Department 

2

To generate “co-benefit”
Case of Power Sector

Co-benefit!

Policy
Project

Development
Objectives

Project

Implementation

Increase of 
power supply

GHG

Reduction

New Technology
+
ODA

Finance and T/A

Needs to 
Increase Power 
supply

Construction of 
New Power 
Stations

Increase of 
Power Demand, 
Rural
Electrifications

Developmental
benefit

Mitigation of 
Climate Change
(Global Benefit

Could it reduce 
GHG?

Introduce
climate friendly 
technology

New Technology
+
ODA

Finance and T/A
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Toward Resilient Development Strategy

Reducing Vulnerabilities
Measures to mitigate
vulnerabilities: present day
environmental and social
stresses

Close relationship with existent
development programmes

Water supply and
management
Agricultural diversification
Livelihood diversification
Other basic development
needs such as MDGs

Enhancing Disaster
Preparedness

Need to adapt to multiple climate
risks such as flood, drought, storm,
etc.

Climate change will likely increase the
trends of extreme weather events

Structural measures
Infrastructure and ‘hard’ engineering

options
Non structural measures

Early warning systems and other
‘soft’ adjustments such as land use
planning
Promotion of preventive measures

by ‘risk communication’

4

Challenges for  Resilient Development in Africa

In many African countries,
economy and livelihood structures
are highly dependent on rain fed
agriculture.

-Potentially very vulnerable to 
climate change and variability, food 
security could be threatened
ex: drought

Toward Resilient Agriculture

Challenges
Expansion of irrigated fields
Realization of higher 
agricultural productivity
Development of value chain 
and marketing
Agricultural diversification for 
minimizing risks 

‘Sub-Saharan Africa has a 
large untapped potential for 
irrigation’ (WDR, 2008)
Only 4 percent of the total cultivated area is under irrigation, 
with a mere 4 million hectares added in the last 40 years, far 
less than in any other region

Asian Green Revolution is 
also called ‘Seed-Fertilizer 
Revolution’.
Development and diffusion of a series of
fertilizer-responsive, short maturing, non-photoperiod
sensitive, high-yielding modern varieties (MVs)
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Different Types of Adaptation Projects
Adaptation Project
Projects formed to reduce the climate change vulnerability in the existing system such as projects to improve 
existing facility to cope with the increased vulnerability caused by the change of external forcing due to climate 
change.

Business-as-Usual Development with Adaptation Options
Projects which are not mainly aimed to reduce the vulnerability, but is designed to adapt to the impacts of the 
climate change in achieving its main objective, such as development and rehabilitation of infrastructure projects 
that are planned or designed with consideration to increasing external forcing stemming from climate change.

Adaptation
Finance
Opportunities
and challenges 
to promote 
investment that 
minimize risks
and maximize
benefits in the 
context of 
development
and climate 
change

Yield reduction due 
toclimate change = vulnerability

Without
Project

With
Project

= adaptation

Present

Project benefit

Adaptation benefit

Yield

Project compensating for yield reduction

due to climate change
Expected yield reduction

= vulnerability

With
Project

With
Project

With climate change

Present
With
Project
+ adaptation options

Project benefit

Adaptation benefit

Compensating the expected shortfall
= adaptation options

Expected yield increase
in project

Yield

In absence of
climate change

Full Use of Local Resources
Renewable Energy towards a Low-carbon Community 

6

Solar Geothermal Wind

Kenya: Olkaria 1 Unit 4 and 5 
Geothermal Power Project
• Expanding the existing 

Olkaria 1 geothermal power 
plant by installation of 
power generator units 4 
and 5, 140MW in total in 
Rift Valley province of 
Kenya

Egypt: Gulf of El Zayt Wind 
Power Plant Project
• Constructing 220MW wind 

power plant contributing to 
achieve the Egyptian target 
to derive 12% of its total 
electricity generation from 
wind power by 2020

Basic Training for Introduction 
of Solar Power
• Introducing new 

technologies to 
administrative officials and 
engineers from developing 
countries through training in 
Japan

Integrating various modes of assistance for effective introduction of renewable 
energy
• Preparation of roadmap and action plan to promote renewable energy at national 

level
• Establishing standards, institutions and policies related to renewable energy
• Capacity building 
• Financing tangible renewable energy projects
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7

Industry

Agriculture

Health
& Sanitation

Water 
resource

Transport

Education

Waste 
Management

Forest / 
Ecosystem

Disaster
prevention

Energy

Rural Development 

Buildings

Urban Development 

Sustainable Development and 
Climate Actions in Developing Countries

Infrastructure 
& Social Assets

Primarily
Adaptation

Adaptation & 
Mitigation

Primarily
Mitigation

Sectors in need of adaptation and with potential of mitigation 
are critical components of sustainable development

climate actions in developing countries must be   
implemented in the context of sustainable development

Thank you for your attention.

Contact:

Masayuki KARASAWA(Mr.)
Director, Office for Climate Change
Global Environment Department
Japan International Cooperation Agency (JICA)

E-mail: gegoc@jica.go.jp
TEL: +81-3-5218-8470

8
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Readiness support for Africa

Policy Dialogue on measures and assistances to 
address climate change in Africa 

31st October 2011

Contents

1. African Development and Impact of 
Climate Change

2. Readiness support for Africa
2-1. Japan Trust Fund in the World Bank（WB）
2-2. Global Environment Facility（GEF）
2-3. Japan Trust Fund in the African Development Bank

（AfDB）
2-4. Green Climate Fund（GCF）
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1. African Development and Impact 
of Climate Change

Africa faces the Climate Risk   (Floods, droughts, Sea 
Level Rise, Storms…) 

1. African Development and Impact 
of Climate Change

Africa's growth and 
livelihoods are 
undermined by 
climate risks
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1. African Development and Impact 
of Climate Change

Moreover, future climate change is expected to pose 
further challenges to the region’s development…

Need to promote an approach that contribute to both the 
efforts to adapt to climate change and to ensure 
sustainable development (‘Green Development’) 

Readiness supports are crucial to help countries build 
appropriate capacity for Green Development

2. Readiness support for Africa
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Japan supports 「Africa Climate Risk Management 
for Green Growth Program」 through Japan Trust 
Fund in the WB
There is a need to:

Improve the readiness of African countries
Capacity building on climate risk management
Undertake immediate enabling investment

Readiness support through
2-1. WB

A regional perspective is essential to effectively 
address many of existing and emerging 
challenges

Shared hydro-meteorological systems in combination 
with satellite technologies
Storage, hydropower or irrigation in river systems 

Readiness support through
2-1. WB
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Readiness support through
2-1. WB

The key components of the project
Capacity building at regional level
Capacity building at country-level
Preparation of potential investments for climate 
financing at regional and country level
Financing investments on the ground at 
country-level

Readiness support through
2-1. WB

African Union (AU)

Regional Economic 
Community (REC) #1

Regional Economic 
Community (REC) #2

Regional Economic 
Community (REC) #3

Regional Economic 
Community (REC) #4

Country #1 Country #2 Country #3 Country #4…

At Regional level:
•Development of shared vision
•Overall facilitation/ convening
•Knowledge management
•Cross-learning across RECs 
•Partnerships with other international entities
•Synergy across development partners

At Sub-regional level:
•Activity facilitation/ convening
•Knowledge management
•Cross-learning across countries/ trans-
boundary basins/ regional institutions

At Country level:
•Activity coordination/ convening
•Knowledge management
•Cross-learning across sectors/ sub-national 
administrative areas/basins
•Preparation and implementation of investments

WB

Japan
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Readiness support through
2-1. WB

Country selection criteria under discussion
Needs

Climate risk vulnerability and mitigation opportunities

Demand
Readiness

Presence of NAPAs / NAMAs

Readiness support through
2-2. GEF

1. Japan and GEF
Japan is a leading contributor to the GEF (contributed $2 
billion since 1991)
Japan has taken the lead to establish Nagoya Protocol 
Implementation Fund in the GEF(2011) to support capacity 
building associated with generic resources in developing 
countries

2. My visit on Biodiversity project
Visited a project, ‘Sustainability building 
for an agrarian reform Settlement’ in Brazil 
on 30th Sep, 2011

(Photo Credit: GEF)
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Readiness support through
2-2. GEF

3. Case Example: 
Readiness support by Japan Trust Fund and GEF in Africa

Kenya
Western Kenya Integrated Ecosystem Management 
Forestry, Agriculture, Fishing
To improve the productivity and sustainability of land 
use systems in Kenya, support on- and off- farm 
conservation strategies and improve the capacity of 
local communities and institutions to identify, 
formulate and implement integrated ecosystem 
management activities

Country:
Project title:

Sector:
Outline:

(Photo Credit: Gene Hettel, IRRI)

Readiness support through
2-3. AfDB and Climate Change

1. To mainstream climate change in the development 
strategy, AfDB established 「Energy, Environment 
and Climate Change Department」 in April, 2010

2. Adapted Climate Change Action Plan in September 
2010, which focus on three areas

Low Carbon Development
Climate Change Adaptation
Climate Change Financing Platform
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Readiness support through
2-3. AfDB

Readiness support through
2-3. AfDB
3. Japan Trust Funds in the AfDB

Fund for African Private Sector Assistance (FAPA)
Established in 2005 to promote private sector development by 
supporting the implementation of the Bank’s strategy in building 
capacity for private sector development in Africa.

Policy and Human Resources Development Grant (PHRDG)
Established in 1994 to support ADF countries, with a focus on HIPC 
eligible countries in the areas of human resource development and 
technical assistance to the Bank Group’s operations. 

How these Funds can be utilized to support the Climate Change?
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Readiness support through
2-4. GCF 

Transitional Committee’s work for Durban in 2011
TC1 @ Mexico City in April
- Operationalize TC
TC2 @ Tokyo in July
- Start design process of GCF
TC3 @ Geneva in September
- Detailed discussion of key issues
TC4 @ Cape Town in October
- Finalize a draft for Durban

Readiness support through
2-4. GCF

Key Results for African contents
Adaptation
Mitigation
Resource Allocation
Private Sector Facility
Capacity Building
Transfer of Green Technology
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Thank you for your attention!

Naoko Ishii
Deputy Vice Minister of Finance
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Asia Pacific Adaptation Network (APAN)
and its implications to Africa

Institute for Global Environmental Strategies (IGES)
Shinano Hayashi

31st October, 2011

Tokyo, Japan

1

2

UNFCCC SBSTA at its 28th Session (2008): 

“recognized that regional centres and networks undertaking work relevant to 
climate change play an important role in enhancing adaptation”
and 
“agreed to promote existing networks for impacts, vulnerability and adaptation and 
encouraged the establishment of new networks.”

Responding to SBSTA-28 decision, United Nations Environment Programme
(UNEP), in partnership with key UN and other international and bilateral 
agencies, has been facilitating the development of Global Climate Change 
Adaptation Network (GAN).

Brief History of APAN
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3

-Asia-Pacific Adaptation Network (APAN)
and 
- Regional Climate Change Adaptation Knowledge Platform (AKP)
was launched in October 2009 in Bangkok by the Prime Minister of Thailand

Brief History of APAN

4

Organizational Structure of 
APAN

Central Asia

Sub-regional 
Nodes

Regional Hub

AIT/UNEP RRC.AP, 
IGES, 

others

Southeast Asia

Sub-regional 
nodes

South Asia

Sub-regional 
nodes

Pacific

Sub-regional 
nodes

Northeast Asia

Sub-regional 
nodes

Steering Committee

Secretariat (UNEP ROAP)

National partners

Thematic Nodes
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5

APAN – Sub regional Nodes

Organisation Sub Region

Keio University NEA

Climate Action Network South Asia @ Bangladesh 
Centre for Advanced Studies

SA

ICLEI-Local Governments for Sustainability, 
Southeast Asia

SEA

Central Asia Regional Economic Cooperation  
(CAREC)

Central Asia

SPREP Pacific

6

APAN – Thematic Nodes

Organisation Thematic Area

Global Water Partnership (GWP), South Asia Water

International Centre for Integrated Mountain 
Development (ICIMOD)

Mountains

Southeast Asian Regional Center for Graduate
Study and Research in Agriculture (SEARCA)

Agriculture
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7

Help build climate resilience of vulnerable human systems, 
ecosystems and economies through the mobilization of knowledge and 
technologies to support adaptation capacity building, policy-setting, 
planning and practices.

Overall goal of 
APAN

8

Specific Objectives of APAN 

• Generate & share knowledge & information on adaptation in the region;

• Improve access & timely availability to relevant adaptation knowledge & 
information;

• Facilitate access to international adaptation finance mechanisms by 
developing countries in the region;

• Strengthen institutional capacity for adaptation in the region;

• Inform development planning & investment decisions to support adaptation; 
and

• Develop the capacity of national & local planners, development partners & 
communities in adaptation.

添付12.　発表資料【対話4】-1

262



9

Activities of APAN

1. Improve availability and accessibility of knowledge for adaptation, i.e. 
knowledge management, along with the Regional Climate Change 
Adaptation Knowledge Platform (AKP)

•Compile currently available information for assessment frameworks, methods and tools 
for climate impacts, decision support tools, good adaptation practices

•Organize annual forum, learning seminar, workshop

•Maintain on-line portal 

2. Strengthen knowledge support to governments, communities and 
development partners

•Identify sub-regional partners (sub-regional  nodes)

•Identify country-specific needs for adaptation (by sub-regional nodes)

•Facilitate the provision of targeted knowledge services and products

•Provide match making opportunities to promote, i) project formulation, ii) capacity 
building and iii) enhancing necessary researches

10

3. Improve access to adaptation finance mechanisms 

•Provide advisory services to developing countries in the region to improve their access 
to adaptation finance mechanisms

4. Increase capacity of national and regional institutions to support 
adaptation actions 

•Develop capacity of adaptation planning in targeted countries.

E.g.: a project funded by APN and KEI
-Training needs assessment workshop
-Training module development workshop
-Piloting training course

Activities of APAN (cont.)
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1. Utilizing Adaptation Network as a platform

•Sharing technologies, knowledge, and experiences as practical information

2. Adaptation Network to minimize gaps amongst countries in 
the region

•Dissemination of  practical information of adaptation in the region

•Capacity Building and Institutional Development

3 . Maintaining sustainable long-term network
•Challenging , but worth to try

Necessary Factors for Network

12

APAN website: http://www.apan-gan.net/ 
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Thank you for your attention
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Inventory Development Status in AsiaInventory Development Status in Asia

Junko Akagi
Greenhouse Gas Inventory Office of JAPAN (GIO)

Center for Global Environmental Research 
National Institute for Environmental Studies

2011.10.31 (Mon)  16：15-17：45

OverviewOverview

GHG Inventory

Japan’s capacity building of inventory in Asia                    
(Workshop on GHG Inventory in Asia)
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GHG INVENTORYGHG INVENTORY

GHG inventoryGHG inventory

The UNFCCC’s ultimate objective is “stabilization of GHG concentrations 
in the atmosphere at a level that would prevent dangerous anthropogenic 
interference with the climate system“.

Knowing current status of GHG emissions/removals is important

GHG inventory shows GHG emissions/removals from each source/sink 
category within a certain time frame 

National GHG Inventory forms the basis
of rational policy development, as it …

identifies major emission sources 
where abatement will have a real impact,

reveals the effectiveness of applied 
mitigation measures, 

helps us choose cost-effective mitigation
options.
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Mitigation actions in a sustainable mannerMitigation actions in a sustainable manner

Verification of mitigation actions 
Index: GHG inventory?

To know the effectiveness of actions

Implementation of mitigation actions

Reconsideration and improvement of 
mitigation actions

Planning of mitigation actions
Index: GHG inventory?

To know current status
To draw a base line (without measure)
To draw a projection line (with measure)

Inventory is a basis for mitigation actions and could help 
enhance these actions in a sustainable manner. 

How do we prepare a GHG Inventory?How do we prepare a GHG Inventory?

All Parties to the UNFCCC are required to compile national GHG 
inventories as part of their National Communications to be periodically 
submitted to the COP. (UNFCCC Article 4 and 12) 

GHG emissions are not directly measured or monitored, but estimated 
based on national statistics etc. 

Estimation methodologies are provided in the IPCC guidelines

National GHG inventory is prepared in line with guidelines adopted by 
COP

1995 IPCC 
Guidelines

Revised 1996 
IPCC Guidelines

GPG(2000) GPG-LULUCF (2003) 2006 IPCC Guidelines
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How do we prepare a GHG Inventory?How do we prepare a GHG Inventory?

GHGs and emission sectors General estimation method

Inventory data can be more accurate, when 
local activity data and emission factors are 
used.

Data collection is important

With the principle of common but differentiated responsibilities, reporting 
requirements are different for Annex I (AI) Parties and Non-Annex I (NAI) 
Parties

Annex I Parties to the Convention Non-Annex I Parties to the Convention

Submission

Annual: Due date 15 April 
• National Inventory Report (NIR)
• Common Reporting Format (CRF) 

Periodical: As part of NC 

Periodical: 
As part of National Communications (NC)  

Reporting year
Time-series from base year (1990, in principle) 
until latest year

NC1: 1994 (or 1990)
NC2: 2000

Coverage
Anthropogenic GHG emissions and removals taking place within national (including administered) 
territories and offshore areas over which the country has jurisdiction

Sectors
(1) Energy, (2) Industrial Processes, (3) Solvent and Other Product Use, (4) Agriculture, 
(5) Land Use, Land Use Change and Forestry (LULUCF), (6) Waste, (7) Other

GHGs

CO2, CH4, N2O, HFCs, PFCs, SF6

NOx, CO, NMVOC, SO2

CO2, CH4, N2O, HFCs, PFCs, SF6

NOx, CO, NMVOC, SO2

CO2 equivalent  (Global Warming Potential 
(GWP) with a time horizon of 100 years in the 
2nd Assessment Report)

CO2 equivalent  (GWP with a time horizon of 
100 years in the 2nd Assessment Report)

Estimation  
methodologies

• 1996 Revised IPCC Guidelines
• Good Practice Guidance (GPG)
• GPG-LULUCF

• 1996 Revised IPCC Guidelines
• Good Practice Guidance (GPG)
• GPG-LULUCF

Review Yes No

Note: Letters in gray mean “not obligated” but encouraged to estimate and/or apply.  

AI & NAI InventoriesAI & NAI Inventories
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Institutional arrangementsInstitutional arrangements

Establishment of an appropriate institutional arrangement for compiling 
GHG inventory is important to sustain the process of data collection and 
archiving

For data collection, cooperation among ministries, agencies, companies, etc. is 
essential

Archiving is important to keep institutional memory

Japan’s institutional arrangement
Based on the Act on Promotion of 
Global Warming Countermeasures

Ministry of Foreign 
Affairs of Japan

Private Agencies

UNFCCC Secretariat

Other Stakeholder Organizations

Ministry of Economy, Trade 

and Industry

Ministry of Land, Infrastructure, 

Transport and Tourism

Ministry of Agriculture, 

Forestry and Fisheries

Ministry of the Environment 

(Other sections)

Ministry of Finance Japan

Relevant Ministries

GIO
(in NIES/CGER)

Data 
request

Data 
provide

Data 
request

Data 
provide

Request for 
reviewing  
NIR&CRF

Request for 
revising  

NIR&CRF 
(QC) 

Inventory Submission

Inventory Submission

Review and approval of  
estimation methodologies

Committee for the 
GHG Emissions 

Estimation Methods

GHG Inventory 
Quality Assurance 

Working Group

Expert Peer Review of  inventory 
(QA)

Request for 
reviewing  
NIR&CRF

Request for 
revising  

NIR&CRF (QC) 

Ministry of Internal Affairs and 

Communications

Ministry of the
Environment

(Low-carbon Society 
Promotion Office, Global 

Environment Bureau)

Responsible for 
Inventory 

Compilation

GIO
(in NIES/CGER)

1 Oct. 2010 

Ministry of Health, Labour and 

Welfare

JAPANJAPAN’’S CAPACITY BUILDING OF S CAPACITY BUILDING OF 
INVENTORY IN ASIA                                     INVENTORY IN ASIA                                     
(WORKSHOP ON GHG INVENTORY IN ASIA)(WORKSHOP ON GHG INVENTORY IN ASIA)
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Workshop on GHG Inventories in Asia (WGIA)Workshop on GHG Inventories in Asia (WGIA)

Workshop title: Workshop on Greenhouse Gas Inventories in Asia (WGIA)

Objective: To support countries in Asia to improve the quality of inventories 
via regional information exchange

Organizers: Ministry of the Environment of Japan

National Institute for Environmental Studies

Participating 
countries:

Cambodia, China, India, Indonesia, Japan, Republic of Korea, 
Lao P.D.R., Malaysia, Mongolia, Myanmar, Philippines, 
Singapore, Thailand, Vietnam (14 countries)

Participants: One researcher and one government official from each 
participating country, UNFCCC Secretariat, IPCC, etc.

Style: Annual workshop since 2003

Funds: Ministry of the Environment of Japan

Advantages of WGIAAdvantages of WGIA

Holding an annual workshop helps strengthen the relationship among 
regional experts 

Can enhance inter-sessional information exchange, research collaboration, etc.

Holding the workshop at the capital city of each member country

Can invite many local participants (e.g., government officials, researchers), who 
are directly involved in the inventory compilation process (promotion of awareness 
raising of inventory) 

Keep updating information on inventory development status of member 
countries, international negotiations, IPCC’s activities, etc. 

Can keep on track what is going on from the international point of view

Sharing good practices and challenges in inventory development of 
member countries 

May be able to apply those good practices in other member countries
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New Activity in WGIA New Activity in WGIA –– Mutual LearningMutual Learning

Objectives: 

To help inventory compilers in Asian countries improve their national GHG 
inventories by providing them with an opportunity to mutually learn details of 
methods and data actually used by other countries.

To foster and strengthen cooperative relationship among experts who are actually 
doing technical work for inventory compilation.

Modalities:

Active and voluntary participation of experts                  who 
actually produced the inventories

Two-way communication of questions and                              
answers, not one-way communication like                                          
examiner vs. examinee

Not to criticize or audit each other’s                                                               
inventory. 

Not like the UNFCCC review of Annex I                           
Parties’ GHG inventories 

Improvements of inventory quality

WGIA

NCNC** Submission StatusSubmission Status
Based on information provided inBased on information provided in FCCC/SBI/2011/INF.4, etc.FCCC/SBI/2011/INF.4, etc.

NC2NC2

NC2NC2

NC2NC2

NC2NC2

NC3NC3

NC1NC1

NC1NC1

NC2NC2

NC2NC2

NC2NC2

NC2NC2

*NC: National Communication

NC2NC2

NC1NC1

NC1NC1

NC1NC1

NC1NC1

NC1NC1

NC1NC1

NC1NC1

NC1NC1

NC1NC1

NC1NC1

NC1NC1

Expected submission 
date: December 2011

Expected submission 
date: June 2012

Expected submission 
date: June 2011

Expected submission 
date: September 2012

Expected submission 
date: June 2011

Expected submission 
date: 2011

NC2NC2

NC2NC2

NC2NC2

No information
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Improvements of inventoryImprovements of inventory

Improvements SNCs compared to INCs 

Transparency Documentation (clear indication of data sources in reports) 
Voluntary preparation of inventory report and/or source-by-source 

documentation (e.g., India, Korea, Laos, Viet Nam)

Accuracy Application of higher tier methodologies
Collection of local activity data and emission factors
Implementation of uncertainty assessment 
Application of recent guidelines (i.e., GPGs and 2006 GLs)

Completeness More coverage of GHGs and category
Development of time-series data 

Consistency Recalculation of old data, where data were available (i.e., consistent 
methodologies were used for time-series data)

Comparability -

Other Improvements of institutional arrangements (most countries)
Development of database
Archiving
Implementation of key category analysis

Challenges & ConstraintsChallenges & Constraints

Efforts should be made for maintaining institutional memory 

Person in charge of inventory preparation often changes, because inventory is 
prepared on a project basis (outsourced consultants). 

Accumulated knowledge can be lost and newly hired person has to start 
inventory compilation from the beginning all over again ( waste of time and 
resources)

Old data can not be recalculated, if data are not properly archived.

Documentation and archiving are important. 
Improvement of institutional arrangements is preferred, if possible.  

Collection of local activity data and emission factors needs to be enhanced.

Matter of resource availability (e.g., financial support, manpower) 
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October 31th, 2011

Yuji MIZUNO, Ph.D.
Office of Market Mechanisms 

Climate Change Policy Division
Ministry of the Environment, Japan (MOEJ)

Capacity Building Project for 
Measurement, Reporting and Verification (MRV) of 

Greenhouse Gas (GHG) Emission Reduction in Africa

Project Background 
Limited benefits from the existing market mechanisms in spite of

strong need for sustainable development of African countries.

(Source; UNEP Risø Centre, 2011.10)

Capacity Building Project for MRV of GHG Emission Reduction in Africa 1
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Target Countries
Group1 Ghana, Morocco, Senegal 
Group2 Kenya, Tanzania, Uganda
Group3 Mozambique, South Africa, Zambia
Group4 Democratic Republic of the Congo (DRC), Egypt, 

Ethiopia, Nigeria

Capacity Building Project for MRV of GHG Emission Reduction in Africa

Project Period
June 2011 - March 2012

Project Implementing Entities
INGEROSEC Corporation
Climate Experts Ltd.
UNICO International Corporation
OSUMI Co., Ltd.

2

Capacity Building Project for MRV of GHG Emission Reduction in Africa

Project Objectives
Conduct capacity development program on MRV of potential 

projects for future crediting under new market mechanisms such as 
the BOCM (Bilateral Offset Credit Mechanism).

Find out potential GHG emission reduction projects / programmes
for future crediting under market mechanisms including the BOCM.

Find out potential verification entities to implement MRV for GHG 
emission reductions.

Relevant Events (co-hosted by project team)
COP17  Side Event 
International Workshop in Tokyo
(February, 2012)

3
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Capacity Building Project for MRV of GHG Emission Reduction in Africa

Project Activities
Preliminary Survey

- Find out a counterpart (C/P) in each target country.
(mostly CDM DNA: Designated National Authority)

- Interview with relevant governmental agencies and private companies.
(for Data collection and analysis)

1st Local Coordination
- Reach agreement with C/P in terms of cooperation for this project.
- Hold a workshop with C/P.
- Consultation with relevant governmental agencies and private companies.
- Find out the potential GHG emission reduction projects.

2nd and 3rd Local Coordination
- Hold a workshop with C/P. 
- Discussions with relevant governmental agencies and private companies.
- Find out potential verification entities and support them to conduct    
model MRV.

4

Capacity Building Project for MRV of GHG Emission Reduction in Africa

Project Status and Schedule  – Group1 (Ghana, Morocco, Senegal)

7 8 9 10 11 12 1 2

Ghana

Morocco

Senegal

Preliminary
Survey

1st Local 
Coordination

2nd Local 
Coordination

3rd Local 
Coordination

International 
Workshop

Africa Carbon Forum (7/4-6) 1st Workshop (2-days) 2nd & 3rd Workshop 
(tentative; 2-days)2 3

2

2

2

3

3

3

Palais des Congres, Morocco (7/4-6) Novotel Accra City Center, Ghana (9/14-15) Direction de l'environnement 
et des établissements Classés (DEEC), Senegal (9/21-22)

5
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Capacity Building Project for MRV of GHG Emission Reduction in Africa

Project Status and Schedule  – Group2 (Kenya, Tanzania, Uganda)

7 8 9 10 11 12 1 2

Kenya

Tanzani
a

Uganda

Preliminary
Survey

1st Local 
Coordination

2nd Local 
Coordination

3rd Local 
Coordination

International 
Workshop

1st Workshop (2-days)
1st, 2nd & 3rd Workshop (tentative; 2days)1 2 3

1
2

2

2

3

3

3

UNFCCC NAMA Workshop (11/3-4)

Protea Hotel, Tanzania  (8/31) Hotel Silver Springs, Uganda (9/7) Protea Hotel, Tanzania  (9/1)

6

Capacity Building Project for MRV of GHG Emission Reduction in Africa

Project Status and Schedule  – Group3 (Mozambique, South Africa, Zambia)

7 8 9 10 11 12 1 2

Mozambique

South Africa

Zambia

Preliminary
Survey

1st Local 
Coordination

2nd Local 
Coordination

3rd Local 
Coordination

International 
Workshop

1st Workshop (2-days)
COP 17 Side Event (11/29)

1st, 2nd & 3rd Workshop (tentative; 1-2days)
Presentation (tentative; 1 day)

1 2

2 3

1 2 3

Department of Energy, Zambia (9/15) Hotel Cardoso,  Mozambique (9/1) World  Bank, Zambia (9/13)

7
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Capacity Building Project for MRV of GHG Emission Reduction in Africa

Project Status and Schedule  – Group4 (DRC, Egypt, Ethiopia, Nigeria)

8 9 10 11 12 1 2

DRC

Egypt

Ethiopia

Nigeria

Preliminary
Survey

1st Local 
Coordination

2nd Local 
Coordination

International 
Workshop

1st & 2nd Workshop (tentative; 2days)1 2

Gera 
Forest

Belete
Forest

1 2

1

1

2

2

1

Ministry of State for 
Environmental Affairs, Egypt (9/7) Climate Change Unit/EEAA, Egypt (9/7) Participatory Forest

Management Project Site Map, Ethiopia

8

Findings
Constraints to conduct GHG emission reduction projects including MRV 

in Africa
- Limited financial support, knowledge, capacity in governmental agencies
- Limited participation of private companies
- Lack of coordination among various governmental agencies and donors
- Relatively small scale of projects

Opportunities for GHG emission reduction projects, MRV, and 
new mechanisms in Africa
- Strong interests for future crediting mechanism
- Existence of various donors to support climate mitigation projects
- Potential for coordination with NAMAs
- Cooperation with research institute (e.g. university)

Issues need to be considered to establish 
new mechanisms
- Co-existence with Kyoto Mechanisms
- Coordination with existing donors 
- Sustainable technology transfer

Capacity Building Project for MRV of GHG Emission Reduction in Africa

Edurando Mondale University, 
Mozambique (8/29)

9
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Energy Statistics and 
Climate Change Issue

Tokyo, Japan

31 October 2011

Shigeru Kimura

Senior Research Fellow

EDMC, IEEJ

Policy Dialogue on Climate Change in Africa
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Current Energy & Environmental 
Issues

Maintenance of 
Energy Security

Mitigation of Climate 
Change

Improvement of 
Energy Efficiency

(EE)

Shift to Low Carbon 
Energy & Technology 

(LCET)

Assess Improvement of Energy 
Efficiency (Intensity)

(TPES/GDP etc)

Assess  Reduction 
of CO2 Emission 

Need Accurate Energy Statistics & 
Reasonable Energy Outlook

All Rights reserved IEEJ 4

Current Energy & Environmental 
Issues

Promotion of EE and LCET

PDCA (Plan-Do-Check-Act) cycle for EE
Action plans -> Implementation -> Check -> Action

Industry: Voluntary action plans in sub-sectors

Road: Top-runner regulation on cars

Residential: Top-runner regulation on appliances & HEMS (Home Energy 
Management System)

Commercial: Building Energy Codes, Building Labeling & BEMS (Building Energy 
Management System)

Power generation: Thermal efficiency

Application and Development of Low Carbon Technology
Use of existing low carbon energy: Nuclear, hydro, geothermal

Use of NRE: Solar, wind, tide and biomass (Biofuel)

Technologies
High efficient appliances, HV(Hybrid Vehicle)/ PHV(Plug-in Hybrid Vehicle) 
/EV(Electric Vehicle) & Fuel Cell Car etc

Low carbon town, Carbon capture storage etc
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Energy Statistics
Primary Energy Statistics

Supply side：Coal, Oil (Crude oil & Petroleum products), Gas, Electricity 
and Heat

Demand side: Sales data to final users (by sector) or energy 
consumption data of final users

Units: ton, liter, barrel, m3, kWh, joule

Sources: National administrations (General statistics office, energy 
organizations) and industry associations 

Secondary Energy Statistics
Energy Balance Table

Source: Primary energy statistics

Thermal units: ton oil equivalent (toe), ton coal equivalent (tce), joule, calorie, 
BTU, etc

Gross calorific value (GCV) and Net calorific value (NCV) 

Data source for estimation of CO2 emission from fuel combustion

Key data source for analysis of energy demand/supply situation

All Rights reserved IEEJ 6

Concept of Energy Balance Table
Energy Balance Table

Matrix

Sectors vs Energy Products

Three major sectors
Primary energy sector: Production + import – export – international bunkers + stock 
change (opening – closing) = Total primary energy supply

Gross Inland delivery

Transformation sector:  power generation, oil refinery, coke production, etc
Energy input – output > 0

Final consumption sector: Industry, Transport & Other (residential & commercial)
Classified by activity

Energy Products: Coal, Oil, Gas, Nuclear, Hydro, Geothermal, NRE, Electricity 
and Heat

Assumption of thermal efficiency on primary electricity
International organizations: Hydro 100%, Nuclear 33%, Geothermal 10%, NE: 100%

National administrations: average thermal efficiency of coal, oil and gas
Japan applies 41% currently
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Coal and
coal

products

Crude,
NGL and

feedstocks

Oil
products

Natural
gas

Hydro
Biofuels

and waste
Electricity Total

Production 0.0 82,069.9 0.0 70,135.4 29.4 57.2 0.0 152,291.9
Imports 265.4 370.4 1,213.6 0.0 0.0 0.0 31.7 1,881.1
Exports 0.0 -47,664.9 -18,933.4 -46,915.4 0.0 0.0 -34.8 -113,548.6
International marine bunkers 0.0 0.0 -286.3 0.0 0.0 0.0 0.0 -286.3
International aviation bunkers 0.0 0.0 -471.9 0.0 0.0 0.0 0.0 -471.9
Stock changes 152.9 96.7 -358.0 0.0 0.0 0.0 0.0 -108.5
Total primary energy supply 418.3 34,872.0 -18,836.1 23,220.0 29.4 57.2 -3.1 39,757.8
Transfers 0.0 -9,602.1 10,125.6 0.0 0.0 0.0 0.0 523.5
Statistical differences 0.0 -142.9 -919.5 178.6 0.0 0.0 27.4 -856.3
Main activity producer electricity plant 0.0 0.0 -97.2 -10,204.9 -29.4 0.0 3,631.0 -6,700.5
Autoproducer electricity plants 0.0 0.0 -158.2 0.0 0.0 0.0 47.1 -111.1
Blast furnaces -173.3 0.0 0.0 0.0 0.0 0.0 0.0 -173.3
Gas works 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Coke ovens -48.0 0.0 0.0 0.0 0.0 0.0 0.0 -48.0
Oil refineries 0.0 -24,447.7 22,965.7 0.0 0.0 0.0 0.0 -1,482.0
Energy industry own use 0.0 -504.6 0.0 -3,927.2 0.0 0.0 -251.7 -4,683.6
Losses -79.6 -174.7 0.0 -197.1 0.0 0.0 -756.5 -1,208.0
Total final consumption 117.4 0.0 13,080.3 9,069.4 0.0 57.2 2,694.2 25,018.5
Industry 117.4 0.0 1,189.1 2,223.3 0.0 0.0 908.3 4,438.2
Iron and steel 117.4 0.0 161.3 207.3 0.0 0.0 71.8 557.8
Chemical and petrochemical 0.0 0.0 33.1 20.6 0.0 0.0 81.5 135.2
Construction 0.0 0.0 133.4 1,820.9 0.0 0.0 257.4 2,211.7
Textile and leather 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Non-specified (industry) 0.0 0.0 861.3 174.6 0.0 0.0 497.6 1,533.5
Transport 0.0 0.0 9,264.8 864.0 0.0 0.0 53.1 10,182.0
Domestic aviation 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Road 0.0 0.0 9,264.8 0.0 0.0 0.0 0.0 9,264.8
Rail 0.0 0.0 0.0 0.0 0.0 0.0 40.9 40.9
Pipeline transport 0.0 0.0 0.0 864.0 0.0 0.0 12.2 876.2
Other 0.0 0.0 1,707.3 4,731.1 0.0 57.2 1,732.7 8,228.3
Residential 0.0 0.0 1,707.3 4,731.1 0.0 57.2 1,732.7 8,228.3
Commercial and public services 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Non-energy use 0.0 0.0 919.1 1,251.0 0.0 0.0 0.0 2,170.0
Non-energy use in industry/transforma 0.0 0.0 919.1 1,251.0 0.0 0.0 0.0 2,170.0
   Memo: feedstock use in petrochemi 0.0 0.0 59.0 1,251.0 0.0 0.0 0.0 1,310.0
Electricity output (GWh) 0 0 861 41566 342 0 0 42769
Electricity output (GWh)-main activity 0 0 313 41566 342 0 0 42221
Electricity output (GWh)-autoproducer 0 0 548 0 0 0 0 548

7

Structure 
of EBT

Source: 
Algerian EBT 
2009 from IEA 
Non-OECD 
Energy 
Balances

Primary Energy Supply

Transformation

Final Consumption Sector
Industry

Transport
Other

Non-energy
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Current Situation of EBT in Africa 
Total primary energy supply in 2009

Data source: IEA Non-OECD Energy Balances 2009

Burkina Faso, Cape Verde, Chad, Gambia, Lesotho, Malawi, Mali, Uganda are not available.

- Most African countries hugely depend on Biomass energy except Algeria, Morocco and 
South Africa.
- Algeria, Morocco and South Africa seem to have saving potential for fossil energy.

+ Power generation sector in Algeria and South Africa due to low thermal
efficiency

+ Final consumption sectors such as road and residential/commercial sectors in
Morocco 

Coal Oil Gas
Nuclear,
Hydro &
Geothermal

Solar/Wind/
Tide

Biomass &
Others

Total

Algeria 418.3 16,036.0 23,220.0 29.4 0.0 54.1 39,757.8
Democratic Republic of Congo 296.2 541.3 7.1 670.4 0.0 21,405.8 22,920.9
Ethiopia 0.0 2,305.0 0.0 321.0 0.0 30,052.0 32,677.9
Gabon 0.0 458.8 150.3 76.2 0.0 1,108.7 1,794.0
Kenya 58.5 3,090.9 0.0 1,337.7 1.4 14,234.6 18,723.2
Morocco 2,705.4 10,715.9 527.4 223.4 33.6 877.7 15,083.4
Senegal 157.2 1,525.8 14.5 20.6 0.3 1,220.7 2,939.1
South Africa 98,368.3 24,426.9 3,709.1 3,462.2 64.2 14,010.7 144,041.4
United Republic of Tanzania 58.5 1,570.3 543.1 239.4 0.0 17,204.6 19,616.0
Zambia 0.6 599.8 0.0 883.7 0.0 6,372.4 7,856.5
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Historical Trend of Energy Intensity 
in Africa 

Energy Intensity = TPES/GDP; GDP 2005 PPP

Data source: IEA Non-OECD Energy Balances 2009, World Development Indicators 2010 (WB)
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- The historical energy intensities of African countries seem to be flat except for
D.R. Congo.

- But Ethiopia, Senegal, South Africa and Zambia indicate small downward
trend (small improvement) in 2000s.
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Methodologies on Estimation of CO2
Emission

Reference Approach
Estimate CO2 emission at Total Primary Energy Supply level in the EBT:

Total primary energy supply = Production + Import – Export –International bunkers + Stock change

Fossil energy;
Coal and coal products consumption * 25.8~27.6 (tC/TJ)

Crude oil and NGL consumption * 17.2~20.0 (tC/TJ)

Petroleum products consumption * 17.2~27.5 (tC/TJ)

Gas consumption * 15.3 (tC/TJ)

Source of carbon emission factors: UNFCCC

The EBT should be prepared on NCV basis if carbon emission factors of UNFCCC are to 
be applied.

CO2 ton is an another unit of Carbon dioxide emission. Generally CO2 ton is 
approximately three times of Carbon ton.

Coal and
coal

products

Crude,
NGL and

feedstocks

Oil
products

Natural
gas

Hydro
Biofuels

and waste
Electricity Total

Production 0.0 82,069.9 0.0 70,135.4 29.4 57.2 0.0 152,291.9
Imports 265.4 370.4 1,213.6 0.0 0.0 0.0 31.7 1,881.1
Exports 0.0 -47,664.9 -18,933.4 -46,915.4 0.0 0.0 -34.8 -113,548.6
International marine bunkers 0.0 0.0 -286.3 0.0 0.0 0.0 0.0 -286.3
International aviation bunkers 0.0 0.0 -471.9 0.0 0.0 0.0 0.0 -471.9
Stock changes 152.9 96.7 -358.0 0.0 0.0 0.0 0.0 -108.5
Total primary energy supply 418.3 34,872.0 -18,836.1 23,220.0 29.4 57.2 -3.1 39,757.8
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Methodologies on Estimation of CO2
Emission

Sectoral Approach
Estimate CO2 emission of Energy Consumption in each Sector level in the 
EBT:

Sector: Transformation sector & final consumption sector

Energy: Coal & coal products, crude oil & petroleum products, gas

Energy consumption * carbon emission factor
Coal and

coal
products

Crude,
NGL and

feedstocks

Oil
products

Natural
gas

Hydro
Biofuels

and waste
Electricity Total

Production 0.0 82,069.9 0.0 70,135.4 29.4 57.2 0.0 152,291.9
Imports 265.4 370.4 1,213.6 0.0 0.0 0.0 31.7 1,881.1
Exports 0.0 -47,664.9 -18,933.4 -46,915.4 0.0 0.0 -34.8 -113,548.6
International marine bunkers 0.0 0.0 -286.3 0.0 0.0 0.0 0.0 -286.3
International aviation bunkers 0.0 0.0 -471.9 0.0 0.0 0.0 0.0 -471.9
Stock changes 152.9 96.7 -358.0 0.0 0.0 0.0 0.0 -108.5
Total primary energy supply 418.3 34,872.0 -18,836.1 23,220.0 29.4 57.2 -3.1 39,757.8
Transfers 0.0 -9,602.1 10,125.6 0.0 0.0 0.0 0.0 523.5
Statistical differences 0.0 -142.9 -919.5 178.6 0.0 0.0 27.4 -856.3
Main activity producer electricity plants 0.0 0.0 -97.2 -10,204.9 -29.4 0.0 3,631.0 -6,700.5
Autoproducer electricity plants 0.0 0.0 -158.2 0.0 0.0 0.0 47.1 -111.1
Blast furnaces -173.3 0.0 0.0 0.0 0.0 0.0 0.0 -173.3
Gas works 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Coke ovens -48.0 0.0 0.0 0.0 0.0 0.0 0.0 -48.0
Oil refineries 0.0 -24,447.7 22,965.7 0.0 0.0 0.0 0.0 -1,482.0
Energy industry own use 0.0 -504.6 0.0 -3,927.2 0.0 0.0 -251.7 -4,683.6
Losses -79.6 -174.7 0.0 -197.1 0.0 0.0 -756.5 -1,208.0
Total final consumption 117.4 0.0 13,080.3 9,069.4 0.0 57.2 2,694.2 25,018.5
Industry 117.4 0.0 1,189.1 2,223.3 0.0 0.0 908.3 4,438.2
Iron and steel 117.4 0.0 161.3 207.3 0.0 0.0 71.8 557.8
Chemical and petrochemical 0.0 0.0 33.1 20.6 0.0 0.0 81.5 135.2
Construction 0.0 0.0 133.4 1,820.9 0.0 0.0 257.4 2,211.7
Textile and leather 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Non-specified (industry) 0.0 0.0 861.3 174.6 0.0 0.0 497.6 1,533.5

Transport 0.0 0.0 9,264.8 864.0 0.0 0.0 53.1 10,182.0
Domestic aviation 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Road 0.0 0.0 9,264.8 0.0 0.0 0.0 0.0 9,264.8
Rail 0.0 0.0 0.0 0.0 0.0 0.0 40.9 40.9
Pipeline transport 0.0 0.0 0.0 864.0 0.0 0.0 12.2 876.2

Other 0.0 0.0 1,707.3 4,731.1 0.0 57.2 1,732.7 8,228.3
Residential 0.0 0.0 1,707.3 4,731.1 0.0 57.2 1,732.7 8,228.3
Commercial and public services 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Non-energy use 0.0 0.0 919.1 1,251.0 0.0 0.0 0.0 2,170.0
Non-energy use in industry/transformation 0.0 0.0 919.1 1,251.0 0.0 0.0 0.0 2,170.0
   Memo: feedstock use in petrochemical 0.0 0.0 59.0 1,251.0 0.0 0.0 0.0 1,310.0
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CO2 Emission in Africa

The African countries, which have no EBTs in the IEA energy balances, such as 
Burkina Faso and Chad, are able to apply the reference approach for estimation of 
their CO2 emission amount due to small amount of data requirements:

Sector: Production, Import, Export, International bunkers, Stock change

Energy: Coal & coal products, crude oil & petroleum products and natural gas

The future CO2 emission estimated in the energy outlook is also very 
important for the preparation of appropriate energy & environmental policies.

0

100

200

300

400

1990 2000 2008

Algeria Democratic Republic of Congo
Ethiopia Gabon
Kenya Morocco
Senegal South Africa
United Republic of Tanzania Zambia

-South Africa is a 
largest CO2

emitter among the
10 countries  
followed by Algeria
and Morocco.

-This trend is the as
same as the energy 
trend.

Source: CO2 Emissions from Fuel Combustion 2010, IEA 
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Experience in Southeast Asia 
(ASEAN)

Energy Cooperation Program between ASEAN and 
Japan

ESSPA (Energy Supply Security Planning in ASEAN):
Capacity Building on Energy Statistics and Energy Outlook

Information sharing through workshops and seminars

The Institute of Energy economics, Japan (IEEJ)

PROMEEC (PROMotion of Energy Efficiency and Conservation):
Technology transfer of EEC to each ASEAN countries

The Energy Conservation Center, Japan (ECCJ)

IEEJ

ECCJ

METI, 
Japan

ACE
(ASEAN Center 

for Energy)

10 ASEAN 
countries

Financial support Implementation of capacity building and
technology transfer

All Rights reserved IEEJ 14

Experience in ASEAN
ESSPA Project

Energy Statistics:
Started in 2000

Support on development of the ASEAN Energy Database

Capacity building on energy statistics
Individual activity: Enhance CLMV (Cambodia, Lao PDR, Myanmar and Viet Nam)

Whole activity: Workshop with energy statisticians from the 10 ASEAN countries

Contents
Understanding of APEC/ASEAN Joint Questionnaire

Understanding of energy balance table

Collection of energy consumption data

Energy Outlook:
Started in 2004

Methodology: Econometrics approach

Tools: MICROFIT for estimating energy demand functions and LEAP for developing 
simulation models

Contents: Training on the tools and making energy outlooks

Dissemination: Publication of 1st, 2nd and 3rd ASEAN Energy Outlook.
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Experience in ASEAN
ASEAN is diverse

ASEAN consists of following 10 countries:
Brunei Darussalam, Cambodia, Indonesia, Lao PDR, Malaysia, 
Myanmar, Philippines, Singapore, Thailand and Vietnam

ESSPA has worked or not worked? Source: APEC Energy Database

All Rights reserved IEEJ 16

Experience in ASEAN
Good example of Improvement on Indonesian Energy Statistics

Energy Balance Table
Indonesia 1980 Unit:KTOE 2008 Unit:KTOE

1 Coal 2 Coal Pro 3 Crude Oi 4 Petroleum5 Gas 6 Hydro 7 Nuclear 8 Geotherm9 Others 10 Electric 11 Heat 12 Total 1 Coal 2 Coal Pro 3 Crude Oi 4 Petroleum5 Gas 6 Hydro 7 Nuclear 8 Geotherm9 Others 10 Electric 11 Heat 12 Total
1. Indigenous Production 200 - 76731 - 14828 325 - - - - - 92083 134652 - 55318 1087 72604 991 - 7146 44781 - - 316579
2. Imports 26 - 4387 2955 - - - - - - - 7367 63 - 12839 20618 - - - - - - - 33520
3. Exports -59 - -50379 -7637 -10002 - - - - - - -68076 -94080 - -20619 - -33873 - - - - - - -148572
4. International Marine Bunkers - - - -308 - - - - - - - -308 - - - - - - - - - - - -
5. International Aviation Bunkers - - - - - - - - - - - - - - - - - - - - - - - -
6. Stock Changes - - - - - - - - - - - - - - 976 - - - - - - - - 976
7. Total Primary Energy Supply 166 - 30739 -4990 4827 325 - - - - - 31067 40635 - 48514 21705 38731 991 - 7146 44781 - - 202503

8. Transfers - - - - - - - - - - - - - - - - - - - - - - - -
9. Total Transformation Sector - - - - - - - - - - - - -18277 21 -47601 34958 -12689 -991 - -7146 -14 12852 - -38889
9.1 Main Activity Producer - - - -1690 - -325 - - - 855 - -1161 -18252 - - -9692 -5961 -991 - -7146 -14 12852 - -29205
9.2 Autoproducers - - - - - - - - - - - - - - - - - - - - - - - -
9.3 Gas Processing - - - 465 -1278 - - - - - - -813 - - - - -6727 - - - - - - -6727
9.4 Refineries - - -25704 25865 - - - - - - - 161 - - -47601 44650 - - - - - - - -2952
9.5 Coal Transformation - - - - - - - - - - - - -25 21 - - - - - - - - - -5
9.6 Petrochemical Industry - - - - - - - - - - - - - - - - - - - - - - - -
9.7 Biofuel Processing - - - - - - - - - - - - - - - - - - - - - - - -
9.8 Charcoal Processing - - - - - - - - - - - - - - - - - - - - - - - -
9.9 Non-specified Transformation- - - - - - - - - - - - - - - - - - - - - - - -
10. Loss & Own Use - - - - - - - - - - - - - - -939 -78 -12030 - - - - -1498 - -14545
11. Discrepancy -91 - -5035 -1597 -1223 - - - - -230 - -8176 - - 26 -2309 -1424 - - - - -251 - -3958
12. Total Final Energy Consump 75 - - 18052 2326 - - - - 624 - 21078 22357 21 - 54276 12589 - - - 44767 11103 - 145112
13. Industry Sector 61 - - 4751 1664 - - - - 280 - 6756 22357 21 - 6288 12503 - - - 7126 4125 - 52421
13.1 Iron and Steel 1 - - 68 285 - - - - 19 - 373 187 - - - 1407 - - - - - - 1593
13.2 Chemical (incl. Petro-Chem 0 - - 188 0 - - - - 63 - 252 - - - - 6674 - - - - - - 6674
13.3 Non Ferrous Metals - - - - - - - - - - - - - - - - - - - - - - - -
13.4 Non Metallic Mineral Produ 55 - - 607 753 - - - - 53 - 1469 4023 - - - 1175 - - - - - - 5199
13.5 Transportation Equipment - - - - - - - - - - - - - - - - - - - - - - - -
13.6 Machinery - - - - - - - - - - - - - - - - 201 - - - - - - 201
13.7 Mining and Quarrying - - - - - - - - - - - - - - - - - - - - - - - -
13.8 Food, Beverages and Tobac- - - - - - - - - - - - - - - - 366 - - - - - - 366
13.9 Pulp, Paper and Printing - - - 91 - - - - - 16 - 107 736 - - - 374 - - - - - - 1110
13.10 Wood and Wood Products- - - - - - - - - - - - - - - - 2 - - - - - - 2
13.11 Construction - - - - - - - - - - - - - - - - - - - - - - - -
13.12 Textiles and Leather - - - - - - - - - - - - - - - - 210 - - - - - - 210
13.13 Non-specified Industry - - - - - - - - - - - - 17412 21 - 6288 2094 - - - 7126 4125 - 37066
14. Transport Sector 14 - - 6221 - - - - - - - 6236 - - - 26001 17 - - - - 7 - 26025
14.1 Domestic Air Transport - - - - - - - - - - - - - - - 2202 - - - - - - - 2202
14.2 Road - - - - - - - - - - - - - - - 15681 17 - - - - - - 15698
14.3 Rail - - - - - - - - - - - - - - - - - - - - - 7 - 7
14.4 Inland Waterways - - - - - - - - - - - - - - - - - - - - - - - -
14.5 Pipeline Transport - - - - - - - - - - - - - - - - - - - - - - - -
14.6 Non-specified Transport - - - - - - - - - - - - - - - 8118 - - - - - - - 8118
15. Other Sector - - - 6687 107 - - - - 344 - 7138 - - - 21987 68 - - - 37640 6970 - 66666
15.1 Residential & Commercial - - - 6687 107 - - - - 344 - 7138 - - - 8555 68 - - - 37640 6970 - 53234
15.1.1 Commerce and Public Se- - - - - - - - - - - - - - - 1060 50 - - - 225 2654 - 3990
15.1.2 Residential - - - - - - - - - - - - - - - 7495 18 - - - 37415 4316 - 49244
15.2 Agriculture - - - - - - - - - - - - - - - - - - - - - - - -
15.3 Fishing - - - - - - - - - - - - - - - - - - - - - - - -
15.4 Non-specified Others - - - - - - - - - - - - - - - 13432 - - - - - - - 13432
16. of which Non-Energy Use <b- - - 393 554 - - - - - - 948 - - - 10790 3051 - - - - - - 13841
17. Electricity Output in GWh - - 6157 - - 3780 - - - - - 9936 61392 - 40449 - 27711 11528 - 8309 47 - - 149437

Source: APEC Energy Database
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Experience in ASEAN
Good example of Lao PDR’s Energy Outlook
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RS APS Value %

TFEC Mtoe 1,799   6,027     5,657     (370.0)     (6.14)      

TPES Mtoe 1,977   8,692     8,263     (429.0)     (4.94)      

CO2 Emission Mt-C 330      5,820     5,611     (209.3)     (3.60)      

Energy Intensity toe/Million 
2000 US$       824 581        552        (28.7)       (4.94)      

TPES/Capita toe/person 0.34     0.99       0.94       (0.05)       (4.94)      

TFEC/Capita toe/person 499      687        645        (42.16)     (6.14)      

CO2/TPES t C/toe 0.17     0.67       0.68       0.01        1.41       

CO2 Intensity t C/Million 
2000 US$       138 389        375        (14.0)       (3.60)      

Decrease2030Unit 2005

Total Primary Energy Supply
TPES in the BAU is projected to increase from 2.2 Mtoe in 
2007 to 8.7 Mtoe in 2030 at an average growth rate of 6.3%. 
Coal demand will increase sharply from 0.1 Mtoe in 2007 to 3.3 
Mtoe in 2030 at average rate of 17.6% per annum as a new 
coal power plant called Hongsa Lignite Power Plant will be 
operated from 2015 onwards. Hydro will also increase sharply 
but at a lower rate of 8.6% as compared to that of coal. Oil 
demand will rise at a relatively slower pace of 7.5% from 0.5 
Mtoe in 2007 to 2.5 Mtoe in 2030.

Summary Table
In this energy outlook, the GDP of Lao P.D.R is 
assumed to grow at an average annual growth rate of 
7.7% from 2007 to 2030 while population growth is 
assumed to grow at an average annual rate of 1.6%. By 
the year 2030, if the three energy measures of the 
government are implemented, the TPES will decrease 
from 8.7 Mtoe in the BAU scenario to 8.3 Mtoe in the 
APS. It means that Lao P.D.R can reduce TPES by 
0.43 Mtoe.  At the same time, TFEC can decrease from 
6.03 Mtoe in BAU to 5.66 Mtoe in the APS.

Scenario Analysis
BAU vs APS (including EE Policies)

Source: The 3rd ASEAN Energy Outlook

All Rights reserved IEEJ 18

Conclusion
Energy Statistics especially energy balance table is one of important background 
information for addressing climate change issues:

Energy demand supply structure

Accurate calculation of CO2 emission 

Appropriate energy policies

But supply side energy data are sufficient for estimating CO2 emission using the 
reference approach.

Production, import/export, international bunkers, stock change

Energy outlook results are also useful information for:
Future energy demand/supply structure

Future CO2 emission 

Assessment of energy policies in terms of energy efficiency and low carbon energy and technology

In this regard, the African countries can increase their capacity on energy statistics 
and outlook through relevant opportunities such as capacity buildings and 
workshops.

Japan as well as IEEJ will be ready to implement the capacity buildings and 
workshops with the cooperation of IEA.

Thank you for your attention

添付15.　発表資料【対話4】-4

287


	添付資料
	添付 8.　発表資料【対話2】-4
	添付 9. 発表資料【対話2】-5
	添付10.　発表資料【対話2】-6
	添付11.　発表資料【対話3】-1
	添付12.　発表資料【対話4】-1
	添付13.　発表資料【対話4】-2
	添付14.　発表資料【対話4】-3
	添付15.　発表資料【対話4】-4


