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Executive Summary

To achieve the targets of emission reduction listed in the Kyoto Protocol which became
effective in February, 2005, Japan has been working on countermeasures. Since our domestic
energy efficiency has already reached the global top level, it is critical to utilize the Kyoto
Mechanisms to achieve the targets with taking cost effectiveness into consideration.

The object of this study is to shows obstacles in introducing CDM projects in Vietnam
considering utilization of “yen loan for climate change” which was established in 2008. This
study also researches in the fields of electric power, coal, and cement and seeks the possibility
of CDM projects that could lead to technology transfer. Then, this paper aims at proposing a
host country‘s government to establish suitable yen loan or technical cooperation including
introducing “yen loan for climate change”.

With a view that economy and environment should be balanced, this report featured 3
growing sectors namely electric power, coal and cement in Vietnam where drastic economy
growth has been seen. Through collecting and analyzing information on the possibility of CDM

project, there are several points were indicated below.

(1) Electric power

According to the interviews with EVN or EVN affiliated corporations, the possibility of CDM
projects on hydro power or rehabilitation of power lines in remote areas can be thought of. As
for hydro power, projects on large scale hydro power were already implemented or considered
for implementation however projects on small scale hydro power are not yet implemented and
the possibility of CDM projects can be sought in northern or central part with rich water
resources taking the past examples for an instance. EVN and JICA have already started talk on
power line rehabilitation in remote areas. By actually experiencing the process of formulating
and implementing a project, capacity building can be carried out in the electric power sector

which can hopefully establish a base for project formulation in the future.

(2) Coal
Possibility of CDM project formulation on coal mine methane is not high at this moment in
Vietnam. It is because there is a relatively large amount of open-pit mining in Vietnam.
However, due to drastic demand for energy and coal, increase in coal supply is expected. The
ratio of underground coal mining in coal production is increasing. CDM project formulation in a
short term basis is difficult yet in the future, Vang Danh mine that we visited this time can seek
for the possibility of CDM project formulation in collecting coal mine methane and using it for

thermal and power generation when the depth of coal mining is further deepened.



(3) Cement
Demand for infrastructure due to high economic growth in Vietnam made cement production
grow steadily in the recent years. On the other hand, CDM projects in the cement sector have
not shown much progress yet. VICEM has received CDM support from developed countries’
bi-donors including NEDO of Japan. However, only 2 projects (Ha Tien 2 and Bin Som) were
formulated.

In China adjacent to Vietnham, CDM projects in the cement sector are actively implemented
and a structure where big merits are gained by implementing organizations and corporations
such as energy saving, utilization of waste heat or waste treatment exists. As high economic
growth proceeds in Vietnam, concerns on waste treatment in the urban area have become
apparent, this system is worth utilizing in terms of waste treatment in particular.

Even though the above mentioned information has been obtained, the current situation is that there
are limited concrete actions to formulate CDM projects due to fund issues or lack of recognition. To
tackle these obstacles, JICA which is an agency to implement ODA projects is able to support
comprehensively with yen loan for machines or systems of cement, by formulating a concrete CDM
project, creating PDD, and dispatching CDM experts (skill and know-how transfer) in supporting
until up to application to UN.

Recommendations:

1. Support for Capacity Building/Capacity Development

In a long term basis, the possibility of CDM project implementation in these 3 growing
sectors is high. However, to formulate projects, in a short term basis, capacity building for the
related parties in the government or each sector who actually formulate and implement projects
is necessary. Various reports by MONRE also mention the necessity of Capacity Development
(CD), and the same issue is raised by UNFCCC which manages CDM, DANIDA and Sweden
which is a bi-donor to support Vietnam. In addition to that, interviews at each agency or sector
confirmed the demand for support in capacity building in CDM. Moreover, governments and
private corporations of some part of Vietnam have showed high interest in CDM and many of
them would like to take part in CDM if an opportunity arrives and the system is ready.

In Vietnam, there is a gap in knowledge and experience between the central agency for CDM
such as MONRE and local government or public and private corporations. It is necessary to fill
out this gap. In this report, to fill out this gap, we propose to support capacity building for

bottom up. It is necessary to learn what CDM is, starting from its structure to future possibility.



A wide range of knowledge should be learnt. Only occasional seminars or workshops are not

sufficient. In a midterm basis, make people be more knowledgeable and interested and it is more

effective if fund support is provided for developers. Support like this could be carried out in 2

steps shown as below:

Table: Two step models for Assistance of Capacity Development for CDM

o Working level staff in Public Sector Working level staff in Private Company
Level of (Government, State-run company)
Awareness on CDM
Step 1 *Present overview of CDM, Mechanisms, | *Present overview of CDM, Mechanisms,
Basics of CDM | market market
* Introduce cases of CDM projects * Introduce cases of CDM projects*
*Introduce cases of CDM projects used | *Introduce cases of CDM projects jointly
ODA implemented with a Japanese company
*Conduct CDM implement simulation by | Conduct CDM implement simulation by
Step 2 using CERToolkit'developed by GEC using CERToolkit’developed by GEC
Implementa | *Conduct rough estimation of CERs and | -Conduct rough estimation of CERs and
tion & related costs with assistance of experts related costs with assistance of experts
simulation *Provide consultation service to finance
of CDM CDM projects (calculate necessary
amount of capital to carry out CDM
project and introduce and study
possibility of using two-step loan )
Preparation *Prepare PDD with assistance of Japanese | *Prepare PDD with assistance of Japanese
of PDD Experts Experts

Source: MURC

2. Researches on the demand for CDM projects in SMEs

Another issue to accelerate CDM projects is to conduct researches on the demand for CDM

projects in SMEs. In Vietnam relatively large scale projects such as hydro power projects have been

formulated so far. It is important to identify demand for CDM projects including saving energy and

renewable energy projects in SME companies because most of the companies are SMEs in Vietnam.

1 http://gec.jp/gec/EN/Publications/CERToolkit.pdf
2 http'//gec.jp/gec/EN/Publications/CERToolkit.pdf




For all of these factors, the next step is to visit each company which shows interest in CDM
and apply simple diagnostic tool to know whether there are possibilities of CDM projects or not,
following seminars organized with the support of trade organization or chamber of commerce.
For instance, in cement sector, we would visit group companies of VICEM with CDM
consultants and hold simple workshop or seminar in tandem with gathering information on their

level of interests, situations, possibilities, obstacles of CDM and data to calculate CER.

In conclusion, we would suggest these two points listed below.

1. According to our interviews, we confirmed potentials on CDM at the sector level. Therefore,
the next step would be to collect information on demand for CDM project of each company

including SMEs and to support for actual project formulation.

2. While over 70 PDD of CDM projects have been approved by Vietnamese government so far,
interviews taught us that there are relatively large gap in knowledge and experience between
the companies which have already implemented CDM projects and companies which have
not considered doing so. There are also gaps between central and local government or large
scale and small scale companies or in urban area or rural area. Therefore, it is important to
conducts capacity building for bottom up which leads to implement actual CDM projects,
while carrying out researches on demand for CDM projects of each company. JICA’s
technical cooperation scheme would be one option when Vietnamese government considers

support to conducts these projects.



1. Background and purposes of this study

To achieve the targets of emission reduction listed in the Kyoto Protocol which became
effective in February, 2005, Japan has been working on countermeasures. Since our domestic
energy efficiency has already reached the global top level, it is critical to utilize the Kyoto
Mechanisms to achieve the targets with taking cost effectiveness into consideration.

Starting off with the Zafarana Wind Power Plant Project in Egypt being approved as a CDM
(Clean Development Mechanism) project by UN, possibilities of new aid scheme to put ODA
funds into CDM projects have been raised. Large scale projects have been carried out where the
host country’s government takes initiatives such as CDM project on energy efficiency for public
lighting systems in Ho Chi Minh City, Vietnam (Mitsubishi UFJ Securities). However, the
number of projects is still small as is shown in Tablel.

This study shows obstacles in introducing CDM projects in Vietnam considering utilization of
“Climate Change Japanese ODA Loan” which was established in 2008. This study also
researches in the fields of electric power, coal, and cement and seeks the possibility of CDM
projects that could lead to technology transfer. Then, this study aims at proposing a host

country‘s government to establish suitable yen loan or technical cooperation.

Figure 1 CDM Projects in Vietnam
(As of February 2009)
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Since energy consumption in Vietnam has been increasing due to the high economic growth
since 2000, stabilizing power supply is an urgent issue to tackle problems such as shortage of
electric power upon drought (approximately 40% of power generation relies on hydro power),
lack of infrastructure, or power failure due to lighting strike.

As for bilateral aid, Japan has maintained its top position since 2000. 95 billion yen for yen
loan, 3 billion for grant aid and 5.2 billion for technical cooperation. Particularly for yen loan,
support for economic infrastructure (mostly in the sectors of transportation and electric power)
is mainly provided, which would lead to further growth of the country.

On the other hand, in recent years the Vietnamese government has been willing to promote
the introduction of CDM projects in the field of petrochemistry or renewable energy in the
expanding investments from developed countries in terms of CDM project implementation and
ODA. CDM projects mainly on hydroelectricity have been implemented including the project
in regenerating the hydro power station which Tohoku Electric Power Co., Inc. has taken part in.
As for petrochemistry industry, Japan Vietnam Petroleum Company has started the
implementation of the project in collecting and well utilizing oil fields and gas at the Rang
Dong Oil Field since 2001. However, the number of CDM project implementations in Vietnam
is much smaller compared to other Asian nations and only 3 projects which were approved by
UN as of February, 2009. (Refer to Table.1)

Table 1 List of CDM Projects in Vietnam registered by UN CDM Executive Board

. . . Reductions
Registered Title Other Parties Methodology (Cnfiea)
Japan
04 Feb 06 Rapg Dpng 011 Field Associated Gas Recovery and | UK & AMO0009 ver. 2 677.000
Utilization Project Northern —
Ireland
26 Jun 06 Song Muc. Hydro Power Station Regeneration Japan AMS-LD. ver. 8 4306
Project in Vietnam -
Dong Thanh Landfill gas CDM Project in Ho Chi ACMO0001 ver. 6
17Jan 091 ik ciity AMS-LD. ver. 12 14,7618
(As of February 2009)

Take this situation into consideration, we take 3 sectors with relatively large environment load,
namely electric power, coal and cement, as an instance and seek the possibility of introducing
CDM projects including establishing infrastructure to stabilize energy supply resources in these
sectors. This research has the view that economy and environment in this remarkably growing

country, Vietnam, shall be compatible with each other upon implementing development policies.
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2. Overview of Vietham

2-1 Social and economic situation

After the Doi Moi reform in 1987 in Vietnam, the economy has moved from socialism to
market fundamentalism. From the mid 1990, being buoyed by overseas investment, continuous
economic growth has been seen. Yet, the Asia economic crisis in 1997 also hit Vietnam and
there was drastic decrease in foreign direct investment, which apparently slowed the country’s
growth. Moreover, in terms of export, being exposed to fierce competition amongst neighboring
countries, the growth rate in 1999 dropped to 4.8%.

However, after 2000, the growth rate increased up to 6.7 % and it has been sustained around
7 to 8%. Yet, concerns still remain such as impact of the recent financial crisis or chronic export
deficit.

Vietnam has been paid attention to as a important country in which to invest in East Asia.
Foreign direct investment in the fiscal year of 2007 reached 20.3 billion USD. Regarding the
total amount of investment from 1988 to October, 2007, the top five countries are as follows:
Korea (15.4%), Singapore (12.9%), Taiwan (12.9%), Japan (11.7%), and Hong Kong (7.6%).

As described, all top 5 were Asian countries.

Table 2:Basic Index of Vietnam

Country name: Socialist Republic of Viet Nam

General
Information

Area:329,247 knf

Population: 84.16million

Religion: Buddhism(80%) , Catholic, Cao Dai et al

Political system

Socialist republic

Independence 1976
GDP 6.09 Billion of USD
GNI per capita US$690

Economic growth
Rate

6.5% (2000) — 8.2% (2006)

Export amount

48.39Billion of USD (70.0% of GDP)

Major Export
Products

Crude oil, Apparel, Textile, fishery product

Import amount

60.83Billion of USD (35.5% of GDP)

Major import
products

Machinery and equipment, Oil Product. Textile.
Steel

Source Ministry of Foreign Affairs, Japan (2006)

Investment was shifting from infrastructure business, real estate or tourism to bigger projects

such as city development, industrial estate establishment, or electric power development.
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Investment in manufacturing and outsourcing in IT field is also increasing.
In recent years, Vietnam has been moving toward a market economy and integration into the

international economy. Vietnam became a member of WTO in January, 2007.

Table 3 Trade Amount between Japan and Vietnam

4 | Export from Japan to Vietnam | Import from Vietnam to Japan | Balance
2003 3,033 3,580 | A 547
2004 3,433 4,171 | A 738
2005 3,964 5,016 | A 1,052
2006 4,815 6,156 | A 1,341
2007 6,654 7,181 | A 527

(Unit : 100million of Yen)

[Japan’s major export product to Vietnam] Machinery, Steel, Electronic equipment

[Japan’s major import product from Vietnam] Fishery products, Apparel, Crude oil

[ Number of investment in Vietnam and amount of investment from Japan] (Aggregate investment from
1998 to 2007) Number of investment 928, 9.04Billion of USD (approved amount) [ Number of Japanese
firms] 555 firms

[Major Japanese companies in Vietnam] Cannon, Panasonic, Honda, Toyota

[ Number of Japanese residents in Vietnam] 4,746 (Asof Oct1* 2006)

Source : Prepared by MURC based on JETRO, MOF trade statics, JBIC presentation and Record on
Japanese companies’ overseas presence

2-2 Emission of greenhouse effect gas and future perspectives

According to the Initial National Communication submitted to UNFCCC from Vietnam in

2003, emission of greenhouse effect gas by sectors in 1994 is as follows

Figure 2: Green House Gas inventory in Vietnam in 1994

Industry
processes

375 Waste

Forestry and 2.4%
land use
change Agriculture
18.6% 50.6%
Energy
24.7%

Source: MONRE (2003)
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In 1994, emission of greenhouse gas in the agriculture and energy sectors took up three
fourths of all. Considering rapid electric power demand in the recent years due to economic
development, it can be assumed that the ratio taken by the energy sector is much more than what
is shown in the above pie chart. Moreover, forecast on emission of greenhouse gas is shown

below:

Figure 3: Green House Gas emission projection to 2020

250
~ 200 _—
E 150
5100 — M—
N
I I = .
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Year
—0— Energy —l— Forestry and land use change
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Source: MONRE (2003)

Due to rapid increase in emission in the energy sector after 2000, it is forecast that the emission
amount in 2020 will be 2.5 times more than its figure in 1994. Initial National Communication
discusses influences on global warming caused by increase in emission of greenhouse effect gas.
Possible influences of global warming include increase in frequency of flood and drought,

reduction of cultivation area in Mekong and Red rivers due to the sea level rising.

2-3 Aid Policy

Japan stands in a position as the largest aid provision country toward Vietnam and has a huge
impact on the development of Vietnam. At the same time, Japan and Vietnam have connections
in terms of diplomacy, economy, culture and history and mutually rely on each other. From this
point of view, Japan is to support the development of Vietnamese economy strongly and has
implemented projects widely ranging from yen loans, grant aids, and technical cooperation. The
total amount up to 2005 reached 1.98213 trillion yen for yen loans, 118.61 billion for grant aid
(EN base) and 67.126 billion yen for technical assistance (JICA actual expense base). As for
yen loans, infrastructure implementation such as action plans in transportation and electric

power sectors to promote economic growth are mainly focused. For grand aids, basic human

14



needs such as education or health to reduce the poverty are mainly focued. In terms of technical
cooperation, human resource development has been paid attention to promote the growth of the

country.

Table 4 Japan’ s ODA to Vietnam

Year | Yen Loan | Grant Aid | Technical Assistance | Total

2001 743.14 83.65 79.09 | 905.88
2002 793.30 52.37 67.08 | 912.75
2003 793.30 56.50 5577 | 905.57
2004 820.00 49.14 57.11 | 926.25
2005 908.20 44.65 56.51 | 1,009.36
2006 950.78 30.97 52.75 | 1,034.50

(Unit : 100 million of Yen)
Source: MOFA(2006)

3. Development / Environment policy: visions and concrete action plans of the
government

3-1 Environment and energy policy

3-1-1 Environment and energy policy in Vietnam until up to 2020

Environment and energy policies that the Vietnamese government has planned for are as follows.
The government places a high importance on responding to energy demand and energy
efficiency to keep up with high economic growth. Also, the sectors of electric power, natural gas

and renewable new energy are focused on.

Table 5:Outline of Government of Vietnam’ s environment and energy policy

1 | Reorganize and reform of institution, price and budget in energy sector

2 | Diversify of energy resources through development of domestic energy resources and

enlargement of regional energy cooperation

3 | Ensure to meet a energy demand to adapt socio-economic development and population

increase

4 | Make efforts to conserve energy resources and to ensure efficient use of energy taking account

of both economic and environment aspects

5 | Put a great emphasis on development and usage of natural gas

15




6 | Increase a ratio of thermal power using natural gas to achieve efficiency and stabilization of
electric power supply
7 | Set up power grid and gas pipeline to the neighboring countries for international trade.
Consider the time bound to introduce nuclear energy.
8 | Decentralize production, transportation and distribution of energy.
9 | Promote research and usage of renewable energy.

Source : JCOAL website

(1) Issues regarding electric power / coal energy resources

The following issues were raised as policy agendas in electric power / coal energy sectors.

(a) Electric power

1. Diversification of power resources such as thermal, hydror, new energy or renewable
energy.
2. Making out a draft for agreement on power trade with the neighboring countries

3.

For nuclear power development from 2020, implementing research on technology and

human resource development

. To improve energy efficiency of power plants, provision of incentives toward investment

5. Reduction of energy loss in process of transportation. Particularly in loss of power

transmission and supply

. Construction of power plants in remote areas where electricity is not provided yet and

promotion of participation in making use of the facility

. Construction of power plants by corporations in partnerships, BOT, BOO, or IPP projects.

Promote sales of power to the national network

. Preparation of tasks related to nuclear power generation technology

(b) Coal

1.

Application of advanced technology to new coal mines. For instance, asking for technology
support to improve productivity and production amount of open-pit mining, improving
design and management of mines and considering implementing large scale excavators or

trucks. Other than that, consider clean coal technology.

2. Strengthening research on coal processing technology and producing high quality products

out of anthracite.

Higher importance is placed in strengthening trade with neighboring countries, efficient

production and logistics without loss of energy as electric power, coal and resource are
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diversified. It is going to be critical how CDM projects on saving energy or energy efficiency

can be properly applied in these diversified energy recourses.

3-1-2 Policy on energy price
Vietnam applies system based on socialism, energy price shall be approved by the Prime
Minister’s Office. Energy price proposed by companies is evaluated and decided by a State

Pricing Committee (SPC)’.

(1) Price of electric power
The price of electric power in Vietnam is decided by the government and it is cheaper than the
price of generating electric power. The following are issues of concern regarding the price of electric

power.

1. More than 50% of electric power is produced by hydro power plant in Vietnam and power supply
is affected by seasons. Therefore, it is necessary to improve the retail price and use a rational list
of prices depending on area, region and season.

2. Raising the electric power price to the appropriate figure based on the market price.

3. To appropriately collect the electric power payments, a meter should be installed at every

household just like in Japan and bills should be issued according to the collected figures.

(2) Price of coal

Domestic coal price is decided based on the market principle according to the minimum sales
price set up by Coal Consumer Association. However, the minimum sales price is set up by ensuring
a coal production amount which balances the revenue and expenditure for companies. Also, SPC is
the one to decide the sales price to EVN and EVN procures coal with the price lower than the market

price.

(3) Price of cement

Domestic cement price is decided by the government at a relatively low price.

3 Source : JCOAL website
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4. Situation that surrounds CDM
4-1 System of CDM in Vietnam

The Vietnamese government ratified the Kyoto Protocol on 25th of September, 2002 and appointed
MONRE and UNFCCC as institutions in charge of the Kyoto Protocol. Moreover, the International
Cooperation Department of MONRE was assigned to be CAN (CDM National Authority) and is
functioning as a coordinating institution. CAN deals with establishing regulations and standards of
CDM, receiving PIN or PDD, evaluation, preparing the government approved letters and so on. In
April, 2003, the National CDM Council was set up and is functioning as an advisory institution
regarding development and evaluation of domestic CDM projects. DNA of Vietnam is Department

of Meteorology, Hydrology and Climate Change and the organization chart is as follows:

Figure 4:CDM Approval Mechanism in Vietnam
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Source : Kyoto Mechanisms Information Platform

4-1-1 Related Regulations

The following documents were identified as the main guidelines for CDM activities in

Vietnam.

1. Document No 465 /BTNMT-HTQT dated 2 March 2003
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“Identification, development and registration of a project under Clean Development
Mechanism”
2. Directive No. 35/2005/CT-TTg dated 17 October 2005 on the implementation of KP to the
UNFCCC issued by Vietnamese Prime Minister
3. Decision No. 130/2007/QD-TTg dated 02 August 2007 on a number financial mechanisms and
policies for CDM projects issued by Vietnamese prime minister
4. Circular No. 10/2006/TT-BTNMT dated 12 December 2006 issued by MONRE on guiding the
development of CDM projects under KP in Vietnam
5. Joint-Circular No. 58/2008/TTLT-BTC-BTNMT dated 04 July 2008 for guiding the
implementation of some articles in Decision 130/2007/QD-TTg dated 02 August 2007.
6. Decision No. 47/2007/ QD-TTg dated 06 April 2007 on approving KP implementing plan to the
UNFCCC for the period 2007-2010 issued by Vietnamese prime minister
7. Decision No. 1016/QD-BTNMT dated 04 July 2007 for establishing steering committee for
implementation of UNFCCC and KP

4-1-2 Taxation

On 4™ of July, 2008, regulations on Prime Minister — Decision’ on investment on CDM
projects were enforced. When CER owner transfers or sells credits, sales commission is paid to
MONRE and Vietnam Environment Protection Fund (VEPF). Taxation ratio and roles of VEPF

are shown in the following table and figure.

Table 6: Level of paying fees related to CERs transfer

No.| Sectors for development, investment and implementation of CDM Projects |Paying fee

1 |Energy efficiency, conservation and saving 1.2%
2 |Exploitation and application of renewable energy sources 1.2%
3 ||Afforestation, reforestation and forest protection in order to enhance carbon 1.2%

sinks and reduce GHG emission

4 |Fossil fuel switching to reduce GHG emission 1.5%

5 ||CH4 recovery from waste disposal sites and coal mining to disintegrate, 1.5%

generate electricity or use for household

6 |Reduce CH4 from agriculture and applicable biogas 1.5%

4 Draft translation of Kyoto Mechanism information platform
http://www.kyomecha.org/pdf/vietnam_monre_cdmdecision_j.pdf
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Associated gas recovery and utilization by oil production activities

2%

Reduce GHG emission from other sectors

2%

Figure 5: Vietnam Environment Protection Fund (VEPF)
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4-1-3 Regulations of ODA

According to Article 5 of Prime Minister — Decision 130/2007/QD-TTg, CER belongs to the
government in CDM projects utilizing ODA or government’s budget and foreign investors
cannot receive CER. Moreover, CER obtained from CDM projects with ODA will be owned by
the government and investors on the projects must pay the total amount of CER sale price to
VEPF. According to the interviews, it confirmed that foreign investors of the projects can

purchase CER from the above mentioned fund.

4-1-4  Flow of Approval and Registration of CDM projects
According to MONRE, the flow of approval and registration of CDM projects is as follows.
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Figure 6: CDM Project approval / registration flow in Vietnam
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First of all, PIN is submitted by a project developer. After MONRE has reviewed PIN to see if it
clears CDM criteria, PIN which has passed the criteria is submitted to UNFCCC and VN
National Steering Committee regarding KP. Based on the comments by VN National Steering
Committee, MONRE issues an endorsement letter. It is said that it takes 25 working days from
submitting PIN to the letter of endorsement. After the letter of endorsement is issued, the project
developer submits PDD, related documents and environmental impact assessment to MONRE
and MONRE reviews PDD. For those who pass the criteria, PDD is submitted to VN National
Steering Committee. In case there is more than two thirds approval by the committee, MONRE
issues an approval letter under the name of Prime Minister. It is said that it takes 50 working
days from submitting PDD to the letter endorsement. After the approval letter is endorsed,
registration is made. Beside the above process, depending on the scale of the CDM projects,
support for the project by the province where the project is implemented is necessary.

There are 2 criteria for CDM project approval, namely Excursive Criteria and Priority Criteria.
Excursive criteria consist of sustainability, additionality, and project Feasibility. Screening of the
project is done based on these excursive criteria. Priority criteria include sustainability,
commercial viability and feasibility. In the criteria of sustainability, not only economic but also
environmental, social and institutional sustainability are checked upon. Commercial viability is
checked from the view that the project is internationally in demand and how much it can attract
investors. Feasibility includes points where the project can receive support from central and

local governments, attract investors and have appropriate infrastructures and human resources.
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Also, at the meeting with MONRE, they explained that CDM projects which contribute to
poverty alleviation or are implemented in areas with less development such as mountain areas

will receive preferential treatment.
4-2 Current situation of CDM in Vietnam
To see an overview of the current situation of CDM projects in Vietnam, the following figure

shows the approved CDM projects in Vietnam by sector and regions.

Figure 7:Number of CDM projects approved by DNA in Vietnam
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Source: Prepared by MURC based on information released by MONRE
Figure 7 shows the trend of CDM projects approved in Vietnam. According to this, Vietnam has
started to implement CDM projects since 2004, and the number of the project increased

drastically in 2008.

Figure 8:Proportion of CDM projects in Vietnam during 2004-2008 by sectors
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Source: Prepared by MURC based on information released by MONRE

Also, the CDM projects by sector, hydro power plant takes up 72%, oil field gas and natural gas
9%, waste water treatment 4%, gas extraction from waste water 4%, other power supply 3% and

wind power 3% (From 2004 to 2008, there are 78 CDM projects in total.).

Moreover, by region, the northern part takes up 49%, central 32%, and southern 19%. In
particular in the 4 northern provinces namely Ha Giang province, Lao Cai province, Son La
province, Quang Ninh province, more hydro power plants are approved These provinces are
adjacent to borders with mountainous areas, its geography is suitable for hydro power
generation.

On the other hand, in the central part, there are 5 projects mainly focusing on hydro power
generation in Nghe An province and Quang Nam province.
The ratio of the projects in the southern part is only 19% yet there is a UN approved Rang Dong
Oil Field project which contributes tremendously to emission reduction. While hydro projects
are popular in the North and the Central region, there are only 2 projects in the South region.

Also various projects such as natural gas or waste water treatment are implemented.

Figure 9:Proportion of CDM projects in Vietnam during 2004-2008 by geographical area
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Source: Prepared by MURC based on information released by MONRE
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Figure 10:CDM Project Geographical concentration in Vietnam (year 2004-2008)
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4-2-1 Current situation and issues of CDM projects from the view of public sector

To determine the current situation and concerns of CDM projects in Vietnam, our study team
visited MONRE (Ministry of Natural Resource and Environment) which is DNA of Vietnam,
MOIT (Ministry of Industry and Trade) which oversees the business of electric power and coal,
and MPI (Ministry of Planning and Investment) which is a coordinating body for ODA. After
the interviews, recognition of each institution on the current situation of CDM projects is as

follows:

MONRE (Ministry of Natural Resource and Environment)

MONRE carries out the establishment of regulations and criteria of CDM, receiving PIN or
PDD and evaluating the projects. MONRE plays an important role to formulate and implement
CDM projects in Vietnam.

JBIC and MONRE signed on the cooperation agreement between the governments of Japan
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and Vietnam on CDM in March, 2005. This agreement establishes items such as provision of
information related to CDM candidate projects by MONRE to JBIC, provision of the above
mentioned information to Japan Carbon Finance, Ltd., or Japanese companies by JBIC, and
consideration and advice on financial support on the informed projects by JBIC”.

There are 2 types of projects with the possibility of being CDM projects utilizing ODA,
one is a project that obtains CER and the other is a capacity development project which
improves recognition of CDM and staff training. As already described in this report, if CER is
obtained from a CDM project utilizing ODA, it is emphasized that CER belongs to the
government. Addition to electric power, cement and iron manufacturing sectors, waste treatment,
reforestation, conversion from oil to gas or biomass were raised as sectors where they would
like to implement CDM projects.

Concerns for CDM projects include that application requires calculation of emission using
different coefficients in various sectors and the number of personnel able to review proposals is
not enough. Also, contents of PIN or PDD are often not sufficient. Improving the ability of

personnel formulating the project is necessary.

MOIT (Ministry of Industry and Trade)
We visited the Energy and Oil Department supervising the energy industry such as electric

power or coal, and the Legal Department. There, we had an interview on roles in CDM projects
and the current situation of CDM projects in Vietnam. In MOIT, the Science Technology
Department is in charge of CDM projects. In case where an industry which is under the
supervision of MOIT implements CDM projects, normally MOIT submits a letter to MONRE.
Compared to the high potentials that Vietnam now has, CDM project formulation is not
satisfactory. The reason why project formulation is not successful is that there have been
various issues brought in, yet the explanation of return on the investment is not sufficient and it
usually is not clear enough how the benefit can be brought in to the Vietnamese government
(mostly unclear explanation on ratio of loans or CER price and the return in case that the project
is implemented is not clear). On top of that, recognition of CDM by companies or the public is
low and concerns toward the legal system or structure in implementing and managing CDM
projects were pointed out. It is necessary to set up technology guidelines regarding CDM for the

industry supervised by MOIT and MOIT shows great interest in receiving at CDM specialists.

MPI (Ministry of Planning and Investment)
We made an oral inquiry on the current situation and concerns of CDM projects by visiting

the person in charge of CDM in MPI(Department of Science, Education, Natural Resource and

>Source: JICA
http://www.jica.go.jp/press/archives/jbic/autocontents/japanese/news/2005/000032/index.html
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Environment). Requests of application for CDM projects per month are around 10 and the
number is increasing constantly. Communication between corporations and the Ministry is
getting more active.

MPI mainly deals with environmental issues related to investment. There is no particular
description regarding CDM in the Investment Law established under the supervision of MPT in
2005 but after the Kyoto Protocol in 2002, MPI has supported introducing CDM projects in
collaboration with MONRE.

Because of the easiness in obtaining CER and its huge amount of benefit, there are many
CDM projects in hydro power generation. However, from now on, they expect more ODA aids
brought in to sectors such as biomass, biogas or waste treatment where CER is limited but the
demand is high.

Currently, MONRE and MPI have been preparing to establish a National Target Plan with the
purpose of strengthening a sustainable development plan. Final adjustment has been carried out
in adaptation and mitigation policies.

As for oversea aid in environmental related issues, a project supported by UNDP has been
implemented by MPI, MONRE, and the Ministry of Agriculture. MONRE has received support
from many donors such as DANIDA (Denmark), and SIDA(Sweden) and possesses affluent
budget. In case MPI receive overseas support amongst other ministries, they make an effort for
comprehensive cooperation. Furthermore, a person in charge of CDM expects that further donor
harmonization in the environment issues will be realized. MPI has tried to prevent uneven

distributed aid by implementing an “Aid Mapping”,.

Problems and concerns on CDM are listed as follows:

(1) One of the reasons why the number of CDM projects does not increase drastically is that it
takes a long time and complex procedures to get UN to approve. Taking a long time and
costing a large amount of money for CDM projects to be approved are recognized but this
not something MONRE or MPI can improve. Procedures for CDM are complex yet the
application format is already decided and the same formula can be applied every time

application is made. Once the application procedures are learnt, it is not difficult to apply.

(2) Capacity building for CDM is necessary for Vietnam. Not only for the top management level,

but also capacity building from the bottom line is necessary.

4-2-2 Current situation and concerns of CDM projects from the view of private sectors

Foreign investment into various businesses in Vietnam has been increasing to disperse risks in
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investment in China. Many Japanese companies also have invested in Vietnam. In this trend,
Japanese companies are quite interested in project formulation. Interviews to Japanese

companies in Vietnam were made and the following are the responses on CDM projects.

*Cement company (only Japanese company in the cement sector of Vietnam)

Interested in implementing CDM projects in Vietnam but no concrete plans and nothing is
scheduled. It is not that there are any specific obstacles in implementing CDM projects.
Sufficient profit has already been generated by our normal operations so that we have not
reached to the point where we should implement CDM projects. Environmental concerns on
waste are not a relative point of awareness; therefore, interest in CDM does not seem to be high.

There is room for consideration if a company can obtain CER by participating in a
technical cooperation project in the cement sector by utilizing ODA. However, there is no
specialist of CDM inside the company so we need a consultant upon applying for a project at
the government or UN. At this moment, there is no concrete plan for any CDM projects yet if

there is any potentials, the methodology of blended cement is realistic.

*Trading company (taking part in multiple domestic environmental projects in Vietnam)

There is a possibility for manufacturers to take part in CDM projects if periodic
maintenance is contracted or the maintenance fee can be covered by a part of CER. There is
no chance of getting responses to a simple question like “To propose a project utilizing ODA,
if a certain amount of fund and scale are necessary or not”. We would like to consider its
potential if a concrete image and process are formulated how CDM projects by ODA can be
implemented and concerns for participation can be eliminated. However, we think that the
obstacles are still many. Other than that, the Kyoto Mechanism expires in 2012 and starting a

new project now is a bit risky.
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5. Current situation and concerns of CDM projects in electric power, coal and
cement industries

5-1 Electric power
5-1-1 Overview of electric power industry in Vietnam

Vietnam produces 52,050 million kWh of electric power annually and the amount of
exports exceeds the amount of import®. Vietnam owns all kinds of energy resources except for
nuclear power. Hydro power is abundant as there are several rivers beside oil and gas fields in
the southern part and coal fields in the northern part. Wind power, sunlight or geothermal power
are expected to contribute to provision of electric power in remote areas. Also, biomass is
considered to have high potentials as Vietnam is an agriculture country. As is explained in
Figure 11, hydro power and natural gas generation take up approximately 30% of the total
production of electric power. Generation of electric power by coal with abundant reserves is
15% and by oil is only 1.5%. The fact is that green energy such as wind power or sunlight

which is said to have potentials is not utilized enough.

Figure 11:Electricity generation by fuel in Vietnam (since 1971)
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Approximately 80% of electric power in Vietnam is provided by EVN or EVN’s group
companies. The remaining 20% is covered by independent power producers. EVN was

established in 1995 and is a public corporation under the supervision of the MOIT, Vietnam.

6 EVN Annual Report (2005)
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EVN oversees electric power related tasks (generation, transmission, and supply of electric
power and other management). EVN provides electric power all over the country through group
companies. Subsidiaries are mainly engaged in electric power generation and most of the shares
of these subsidiaries were went public due to the privatization policy of EVN in the recent
years’. Beside the business of EVN, independent power producers run smaller power generation
facilities in remote areas and contribute to provision of electric power. EVN has capacity of less

than 10MW and there are cases when they purchase electric power from these companies®.

Figure 12: EVN Organization Chart
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5-1-2 Trend of demand for electric power in Vietnam

Sustained by favorable FDI in recent years, the economy in Vietnam has reached the high
growth rate of 8 % on average. Steady economy activates the manufacturing industry and
enriches people’s lives. Along with it, consumption of electric power and power demand

drastically increase with its annual growth rate of 10% on average.

7 For instance, approximately 70% of shares of Pha Lai Thermal Power Joint Stock Company in EVN Group are held
by EVN. Critical issues on management need to be approved at the shareholder’s meeting but management itself is
done on a stand-alone basis.

8 EVN imports electric power from China recently and respond to shortage of electric power.
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Supply cannot catch up with the drastically increasing demand of electric power and Vietnam
has frequently been faced with serious shortages of electric power which has resulted in power
failure. In addition to troubles at thermal power generation plants or water shortage at hydro
power plants, the following issues exist in a complex way, which have caused unbalance of this
demand and supply of electric power; power generations plants of oil and gas have switched to
gas only with lower capacity of power generation due to surging gasoline price in the recent
years, forecast of policy makers on demand for electric power and recognition toward national
security on energy. Frequent power failure damages manufacturing companies with production
sites in Vietnam. Moreover, everyday lives of people are largely affected and power failure now
has become a economic and social issue. The Vietnamese government has been struggling with
its countermeasure.

As for a short-term measure, the Vietnamese government imports electric power from China
and purchases from independent electric power producers with small scale power generation.
Mid-term measure includes construction of power generation plants, however any of these
measures cannot solve the current problems effectively.

Under these circumstances, to sustain continuous socioeconomic growth and further growth, the
Vietnamese government set the stable supply of electric power to be the most critical issue and
has progressed electric power development by establishing a master plan on electric power

995

every 5 years. According to “The 6™ power development master plan (2006-2015)° approved in
July, 2007, there will be on average an increase of approximately 17% in electric power demand
every year from now to 2015. It says that the urgent issue to tackle for the electric power sector
of Vietnam is to respond to the increasing demand for electric power. On the other hand, in the
same master plan, during 2007 to 2010, new power supply of 13,720MW is planned with its
estimated investment of 4 - 5 billion UDS. It is necessary to solve the unbalanced supply of
primary energy which is characteristic to Vietnam. It is required to consider various issues to
determine the most appropriate power development. These issues include regional gaps in

economy or environmental load which happens due to difference in main energy resources (coal

and fire power in northern part and gas in southern part etc.), and low reliability of power

supply.

9 JICA supported creation of master plans.
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Figure 13 : Direct Investment toward Vietnam

Figure 14 : Economic growth rate
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Figure 15 : Electricity consumption
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Figure 16 : Growth rate of electricity consumption
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5-1-3 Current situation of CDM project formulation in electric power sector

CDM history in Vietnam is not long and its domestic system has started to be gradually
organized since CNA (national agency being in charge of CDM) was established in 2003. It is
difficult to say that CDM scheme is widely recognized and actively utilized. There are only 3
CDM projects approved by UN and Japanese companies took part in 2 of them. According to
the interviews at the local sites, research missions from overseas have come around often, yet
formulation of projects has been limited. Most of the ongoing projects are lead by private
sectors.

The same trend can be seen in the electric power sector of Vietnam. Within 3 CDM projects
in the electric power sector approved and registered by UN, there is only 1 project which
Tohoku Electric Power Co., Inc. cooperated on, that is Song Muc Hydro Power Station
Regeneration Project in Vietnam (CO, emission reduction of 4,306 tons a year). There is no
project which is lead by the government. Aiming to rehabilitate old Song Muc power station,

this IPP  project is to newly install penstocks, water turbines and generators on the site of old
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station in central Vietnam, which stopped its operation to regain its generating capability and
sell electric power to EVN. Tohoku Electric Power Co., Inc. is scheduled to obtain

approximately 20,000 tons of CO2 credits by the end of 2012.

Figure 17: Song Muc Hydro power plant
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Current projects approved in Vietnam are mainly promoted by private companies. According to
some sources, the Vietnamese government has already approved 78 CDM projects and 52 out of
them were projects related to electric power. Particularly, hydro power related projects take up
much of its portion, 48 projects out of 52. These projects are mainly on construction or
renovation of hydro power plants. They are small scale projects with small amount of reduction
in CO, emission. The reason why there are many hydro power generation plants or facilities in
Vietnam is that Vietnam is rich in hydro power resources and small scale projects have been
operated by independent electric power producers beside the Vietnamese government or EVN.
Independent electric power producers are private companies which supply electric power to
agricultural and mountainous areas where main electric power supply is not reachable. They
produce 20.9% of the total electric power. EVN purchases electric power from these
independent electric power producers especially during summer where demand for electric
power is high. These private companies collect funds independently and implement CDM

projects in current Vietnam.

5-1-4 Concerns in electric power sector

Essentially, the potentials for developing clean energy in Vietnam are considered to be quite
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high. In addition to hydro power, wind power'’, sunlight and abundant clean energy recourses,
power generation by coal (which is one of the main energy recourses) needs improvement in
efficiency by replacing outdated equipment at the power generating facilities. On the other hand,
as already described, demand for electric power in Vietnam is getting higher and higher every
year and in the recent years, supply cannot catch up with the demand. Since EVN has positively
proceeded with new power plant construction, they expect CDM to be a new fund resource.
High interest is expressed in development and introduction of clean energy projects as energy
saving and renewable energy projects with the government as a leader and these developments
are promoted as a substitute energy. However, actual projects are only on hydro power
generation and others are not much implemented.

Some reasons why they take a cautious action toward introduction on clean energy in electric

power sector would be as follows:

(1) Low recognition of CDM scheme

To actively implement CDM projects in Vietnam, it is necessary to increase recognition of
CDM. The government has started to create a framework to promote CDM projects step by step
and established a long term plan. PR for people or related agencies has also been done. However,
these efforts have brought in limited effect Recognition on these projects is not that high, not
only people in general , but also MOIT or EVN that are supposed to know about these projects.
As a result, a number of large scale projects that government agencies take part in is very small.
Lack of recognition can be caused due to insufficient PR activities by MONRE that is in charge
of CDM projects in Vietnam. Various orders of Prime Ministers have been announced on CDM
and it is MONRE’s responsibility to transmit the information to the related governmental sectors
and people. However it can be pointed out that the system to respond to this vast work is not yet
well established inside MONRE.

(2) Unclear investment profitability

A problem unique to CDM is unclear investment profitability which is an obstacle in
formulating projects in Vietnam as well. After the government approves, validation by
international organizations is necessary. Steps to go through until receiving the returns that
cover the investment are many and not secure. This is one of the reasons why stakeholders of
Vietnam are not actively engaged in project formulation. At the interviews with the MOIT, EVN,
and EVN group companies, questions on interests and concerns in CDM projects were asked.

Most of their answers were return that meets the investment is necessary and CDM is a high risk

10" According to Hanoi-Based Institute of Energy, 30% of inland area of Viet Nam is with altitude of over 65m and
wind velocity of over 7m and has potentials.
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and profitability is unclear. Especially companies in EVN Group have been mostly privatized
and approvals from shareholders are necessary for a new investment. There is a tendency of

avoiding investment with many uncertain factors like CDM approval procedure.

Box1 Pha Lai Thermal Power Joint Stock Company (EVN Group)

Pha Lai Thermal Power Joint Stock Company (“PLTP”) is one of EVN group
companies, located within 1.5 hours drive from Hanoi. PLTP has two thermal power plants,
called “DC1” and “DC2” respectively. DCI1 was built with support of the former Soviet
Union and has been operated since 1983 with a current capacity of approximately 440MW,
while DC2 was established by yen loan and started operation in 2002 with a current capacity
of 600MW. Due to its location close to coal fields, PLTP has utilized coal to generate power
and its annual consumption of coal has accounted for approximately 350 million tons. .PLTP
converted itself to a joint stock company in 2006, currently 67.8% of its shares held by EVN
and the remaining by general investors. Despite EVN’s majority shareholding, PLTP has
been run on a stand-alone basis.

According to information from PLTP with respect of the current/ future position to
CDM application, ADB conducted assessment on energy efficiency in DC1 several months
before this survey, and depending on the results of such assessment, PLTP would consider
further investments to improve energy efficiency. DCI1 has been currently operated with an
almost full capacity to meet ever-increasing demand and PLTP views that it would be
difficult to stop operation there for new projects. However, PLTP also has the intention to
implement a yen loan to improve energy efficiency, once (1) related benefits and (2) financial
feasibility are clarified. Accordingly, depending on the results of assessment on energy
efficiency by ADB, PLTP would become one of the investment destinations under yen loan
projects in future.

Pha Lai thermal power station Panel showing the power generation Status of

(Left: DC1, Right: DC2 established by Yen loan) ~ DC1 and DC2
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5-2 Coal
5-2-2 Overview of coal industry in Vietnam

Compared to oil or natural gas, coal has abundant reserves and is distributed over large areas.
Coal reserves of the world are approximately 3.4 trillion tons and the proven reserves are
considered to be 909 billion tons. Annual production amount of the world is approximately 5.54
billion tons and production life is calculated to 164 years. Compared to production life of oil
(40.5 years) and natural gas (66.7 years), coal is more abundant and easier to utilize in terms of
mining technology and cost''. 32.7% of proven reserves are said to be distributed in Asia Pacific

Region including Vietnam.

Figure 18:Location and Reserve of Coal Areas in Vietnam

Source: VINACOMIN!2

Vietnam has abundant coal mainly in the northern part. In addition to confirmed reserves of

" JCOAL clean utilized coal (2006)

12 Place and estimated amount of coal is as follows 1. Quang Ninh coal area: 10 billion tons 2. Red River Delta coal
basin: 210 billion tons 3.Coal mines in Thai Nguyen province: over 600 million tons

4. Na Duong coal mine in Lang Son province: 95 million tons, 5.Nong Son coal mine in Quang Nam province
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approximately 7 billion tons, a vein of sub-bituminous coal reaching up to 30 billion tons was
found in the Red River Delta region and preparation for development has started’. Coal can be
classified into anthracite, bituminous coal, sub-bituminous coal, lignite, brown coal, peat and so
on depending on density of carbon. Vietnam is one of the largest producers of anthracite which
has a large portion of carbon and less smoke when burned. Coal is exported to overseas such as
China or Japan besides being consumed in Vietnam.

The largest coal developer in Vietnam is VINACOMIN Group'*. VINACOMIN Group was
established by merger between VINACOAL and VIMICO in January, 2006. VINACOMIN
Group has 98,000 employees and deals with development of coal, bauxite, copper, titanium etc.,
production, distribution, export, and thermal power generating utilizing coal. Whilst doing the
business related to coal, diversification of their business has been promoted such as
development of other minerals and electricity generation related to their core business.
VINACOMIN Group has 29 veins in a group and 13 veins are for underground mines with coal
production ratio of 30 to 35%".

Figure 19: VINACOMIN Group Organization Structure

VINACOMIN
The Parent Company

50 Subsidiaries 11 Affiliates

24 companies with
100% equity held
by the Group

21 joint-stock 5 non-productive
companies with institutions
50% equity held by
the Group

Source:VINACOMIN Group, Organization Structure

5-2-3 Trend in coal demand in Vietnam

37 million tons of coal were produced in 2006. Not only being consumed domestically as
power generation of electricity but also being exported to overseas countries such as China
where energy demand was quite active. Coal in Vietnam is utilized for power generation, and

production of cement or steel. Approximately 60% of demand for coal is taken up by electric

13 VINACOMIN and Marubeni(2008)

4 VINACOMIN : Vietnam Coal and Minerals Industry Group

'S Obtained by interviews at the local sites. Targets are reducing the ratio of open-pit mining in coal production by
2010 and increasing production amount from underground coal mining up to 70%.
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power and cement industries. The socio-economic development plan adopted in 2006 aimed at
9.3% of annual growth rate in average in coal sectors for 5 years starting from 2006 to meet the
drastic demand for electric power and construction.

Currently, domestic consumption of coal in Vietnam is covered by domestic production.
However, it is forecast that demand for coal will increase as follows: 37 million tons in 2010, 51
million tons in 2015, 75 million tons in 2020, and 118 million tons in 2015'. Increase in
production of coal is a critical issue and Japanese corporations also have taken part in pilot

projects in Red River Delta region to search for possibility of increased production of coal'’.

Figure 20: Coal Production in Vietnam

140
120 —

100 —

80 —

Clmem m B R R

2000 2001 2002 2003 2004 2005 2006 2015 2020 2025

Unit: Millions of tones, the figure in the year 2006 is provisional.
Source : MURC prepared based on the study on electricity master plan in Vietnam (JICA),
Trend of world mining 2007 (JOGMEC) and 2006 Minerals Yearbook Vietnam (USGS)

5-2-4 Relationship with neighboring countries and coal sector in Vietnam

Vietnam exported 18 million tons amounting to 927 million USD in 2006'®.

Table 7: Value of Coal Export from Vietnam
2005 2006 2007

Coal 669.5 914.6 999.8

*The figure in 2007 is provisional. Unit: Million of USD
Source: JETRO Export Statistics in Vietnam

Coal export in Vietnam is increasing yet to meet the increasing demand domestically, Vietnam is
going to reduce the amount of export step by step as shown below. On top of that, demand for

coal in domestic industries of electric power and cement is expected to go above the amount of

'* Source:USGS 2006 Minerals Yearbook Vietnam
'7" Obtained by interviews at the local sites. For coal development in Red River Delta, refer to BOX 2.
'8 Source:USGS 2006 Minerals Yearbook
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coal production and Vietnam is said to become an importer of coal from 2012. Forecast in

import amount of coal by 2025 is as follows:

Table 8: Coal Export amount
2006 2010 2015

Coal 29.8 12 5

*The figure in the year 2006 is provisional. Unit: Million of ton
Source: USGS 2006 Minerals Yearbook

Table 9: Coal Import amount projection
2015 2020 2025

Coal 34 19.7 574

Unit: Million of ton
Source: USGS 2006 Minerals Yearbook

Vietnam is the largest exporter of anthracite to Japan and 6" largest in overall coal. Sumitomo
Corporation imports 3 million tons of anthracite (approximately half of import amount of
anthracite in Japan) annually from VINACOMIN Group and obtained shares of 2 companies of
anthracite coal mine developers under the same group in 2006.". The 2nd Japan-Vietnam Coal
and Mineral Resources Policy Dialogue was held in January, 2009. Both governments signed
agreements on the following three issues: technical cooperation in the coal field
(VINACOMIN-JCOAL), future efforts toward joint coal exploration (VINACOMIN-NEDO),
business cooperation in resource development (VINACOMIN-JBIC)™.

5-2-5 Current situation of CDM project formulation in coal sector

Vietnam ratified UNFCCC in 1994 and the Kyoto Protocol in 1998. Vietnam has shown
positive attitude toward implementing CDM projects by coordinating with related agencies
domestically. VINACOAL (current VINACOMIN Group) deals in exploration, analysis,
research, design, development, transportation, export, and sales of coal which takes up 95 % of
coal business in Vietnam and announced that they would consider utilization of CDM at the
time of 2005. As CDM projects for coal sector, there is a method to supply heat and electric
power to use a coal mine and its methodology (ACMO0008) to measure a baseline is already
established. This method collects CMM (Coal Mine Methane) which is otherwise discharged in
the air during mining and sends the collected CMM to boilers and electric generator through a

vacuum pump. Ratio of CMM emission of the world in 2000 is shown as follows. China, US,

' Source: http://www.sumitomocorp.co.jp/news/2006/20061204 103849 html
2 Source: http://www.meti.go.jp/press/20090116007/20090116007.pdf
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and Russia take up the main portions and Vietnam takes up less than 2%. However, after 2000,
Vietnam increased its coal production and current CMM emission would be higher than that of
2000.

Figure 21:  Global CMM emissions in 2000

Rsa oz All Oth
> 204 . ar
cer 2% 11%

2%

China

Pol 40%

India
2%
Nor Kor

6% Ukr

7%

us
T4%

Aus
4%

Rus
T

Source: United States Environmental Protection Agency

Images of collecting and utilizing CMM shown in the figure below:

Figure 22: An image of CMM collection and utilization

combustion gas (CO2 etc) emitted to the air

Coal Mine
Gas engine CMM
generating facility vacuum pump
electricity lCMM CMM
Power heat @ Boiler facility
consumption consumption | Heat
A Coal Mine Methane
. . (CMM) Collected from
= electricity underground coal mine

Power company

Source: MURC prepared
Advantages of CDM projects utilizing CMM include 1) reduction of methane emission in the

air due to generating electricity. Green house effect coefficient of methane gas is 21 times more

than that of carbon dioxide. Collecting and utilizing CMM discharged in the air during the
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process of mining and selecting coal are considered to contribute tremendously in reducing
greenhouse effect gas, and 2) reduction of greenhouse effect gas through reduction of fossil fuel
used in generating electricity. Methane which is a main component of CMM is a clean energy
amongst hydrocarbons and has a characteristic that it has less environmental load as substitute

energy. Improvement in safety in mines by collecting CMM can be raised as another advantage.

As of November 15", 2008, there are 20 PIN and 56 PDD approved by MONRE, however no
CDM projects utilizing CMM have been approved or implemented®'. In this research,
interviews with VINACOMIN headquarter and VINACOMIN Vang Danh Joint Stock Company
(Box3) in VINACOMIN Group on possibility of CDM project formulation utilizing CMM were
carried out. Interviews taught us that methane was discharged from soil of some mines and there
has been possibility of applying methodology of CMM. Also, in the past, they have been
explained the concept in utilizing CMM by UNDP. However, due to reasons and tasks to be

overcome shown as follows, project formulation has not been achieved.
5-2-6 Concerns in coal sector

As described, CDM projects considering CMM collection have not been implemented. Tasks
to be overcome can be classified into 3 types, 1) technical aspect, 2) economic aspect and 3)
aspect of systems. As for technical aspect, the method of collecting methane gas can be raised.
Vietnam is planning on an increase in coal production by underground coal mining, yet at this
moment, open-pit mining is a main method and it is technically difficult to collect methane. On
top of that, it is difficult to collect methane as the amount of methane in a coal seam is small and
methane is discharged by various spots because there are many gates at mines like Vang Danh
Coal Mine where both open-pit mining and underground coal mining are done.

As economic aspects, privatization of public corporations have been promoted after being
admitted to WTO and each corporation is required to seek for profitability more than before.
During the interviews at the local sites, CER price occurring due to CDM project
implementation varies depending on market trend so that profit obtained by implementing
projects cannot be seen clearly. Uncertainly in CER price is one of the obstacles in project
formulation in addition to complexities in procedures and high transaction cost.

As for aspects of the system, there are 2 issues, one is procedures for CDM project approval
in Vietnam and the other is human resource development. Multiple interviewees answered that
procedures for CDM project approval is complex. However, it seems that actual procedures are

in order and problems remain in public relations where they are supposed to provide

2l Refer to appendix for PIN and PDD approved projects in Viet Nam.
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explanations easy to understand. Multiple interviewees gave comments on lack of specialized
information on CDM. Environment management used to be taken care of by officers who have
other jobs to deal with so that there are few personnel who are knowledgeable in CDM. Not
only capacity building for top management of main sectors but also capacity building for

personnel who formulate projects is necessary.
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Box2  Exploration / development of coal mines in the Red River Delta

In Viet Nam, the north is one of the foremost coal-producing regions. Under this survey, we
visited Song Hong Energy (“SHE”), which is one of the VINACOMIN group companies and
engaged in development of coal mines in the Red River Delta to hear about the technologies
of coal mine development/ coal exploring in that region. SHE has just been established in
April 2008 for the purpose of coal-mining in the Red River Delta. According to SHE, there
are 100 coal seams in the Red River Delta, located from 150m to 2,300m in depth. The coal
reserve in Khoai Chau-Tien Hai, which has being developed by SHE, is estimated to be 30
billion tons. As one of the characteristics in the Red River Delta, relatively homogeneous

coal seams exist close to each other in the deep part.

Coal reserve in Khoai Chau-Tien Hai

Coal reserve
Depth (Unit: Billion ton) &
= 400m 2.3 1.7%
—400 — 600m 43 14.3%
—600 — 1200m 17.3 57.7%
-1200 — 1700m 6.1 20.3%

Source: Song Hong Energy

SHE has currently made trial production by utilizing the technology to input air into coal
seams to gasify coal underground and then to take synthetic gas out above ground, called
“UCG technology”, targeting coal mine development/ coal mass production in the Red River
Delta.

UCG technology (image)

ground level

water table

overburden

coal seam

Source: Marubeni Corporation
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Box 3  Vang Danh Coal Mine

Vang Danh Coal Mine, located in the northeast, Uong Bi District, Quanng Ninh Province,
within approximately 3 hours drive from Hanoi is one of the main coal mines operated by
VINACOMIN Group. While the current operation started in 1964, the coal-mining in this
region dated back to the 19th century under the French governance. Currently, Vang Danh
Coal Mine (“VDCM?”) has been operated by the joint stock company, 51% of VINACOMIN,
21% of its employees and 28% of general investors. VDCM’s operation covers from coal
minig/ sorting of coal, loading to transportation. As of November 2008, VDCM has 5,817
employees, including 3,950 coal miners. As mentioned earlier, the Vietnamese Government
has promoted production increase of primary energy in order to provide for increasing
demand in electricity. This is the case for VDCM, and the output for last year reached
approximately 3M ton. VDCM has applied both open-pit mining and underground coal
mining, where the depth of coal pit is -50m. VDCM has adopted the coal standard of the
former Soviet Union. The coal produced by VCDM is equivalent to Rank 1 under such
standard, and the level of methane generated per 1 ton of coal is very low, less than 0.1%.
This is supported by our on-site survey where the methane amount measured by the methane
management system implemented for safety improvement in June 2008 was only
0.0024-0.0036%. In terms of CDM projects related to coal mine methane (CMM)/ power
generation, VDCM commented that it has not felt pressing necessity so far. On the other
hand, it also stated that with anticipation that future production increase is done mainly by
underground coal mining, when the depth reaches -175m, the methane collection system
would be required. Assuming that there is no material change in CDM framework after
2012, it is still possible that any CDM project related to coal mine methane (CMM)/ power
generation is formulated in VDCM in future. Accordingly, it is worthwhile to continuously
provide technical cooperation related to coal-mining and safety management, which was
appreciated by VCDM, and once the depth reaches a certain level, to offer discussion to

implement a feasibility study related to collection/ utilization of coal mine methane (CMM).

Coal shipment facility in Vang Danh Coal Mine Big pile of coal in Vang Danh Coal Mine
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5-3 Cement
5-3-1 Overview of cement industry

Cement in Vietnam is mainly produced in the northern part. A large amount of coal to be used
as fuel is mined abundantly and the main materials of cement such as limestone, mineral
deposits or clay can be found in the northern part. Production amount of cement in 2005 was
approximately 24 million tons. Not being able to meet the demand for construction along with
drastic economic growth all over the country, clinker (intermediate product of cement) has been
imported from adjacent countries, mainly Thailand. Demand for cement in the last few years has
increased over 10% annually and lack of supply has been seen in the southern part where there
are less cement plants.

A Japanese cement company in Vietnam went into the black within 2 years (2000) after its
establishment and has gained a higher profit every year. This company had decided to add a 2™

line of production which amounts to 2.2 million tons in 2008 and invested 2.5 billion JPY..

Figure 23:Trend of cement production

(Unit: thousand ton)
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In the cement industry of Vietnam, conventionally public corporations mainly produce
cement yet many private companies produce cement lately due to high demand for cement.
When a tendency for investment in Vietnam started around 2000, Japanese companies started
partnerships with public corporations of Vietnam.

CDM projects approved by UN in Vietnam are only 3 at this moment yet no cement projects

have been approved by UN or the Vietnamese government. Potentials of CDM projects in this

44



sector are high because demand for cement is expected to increase and there will be co-benefit

of potentials for waste treatment.

5-3-2  CDM project in cement sector
Process of cement production is as follows. Crush materials (limestone and clay) -> Sintering
-> Producing clinker -> Mix with plaster -> Crush -> Cement. 2 approaches are usually used in

CDM of cement industry.

(1) Method to reduce cement material (clinker) which causes a large amount of CO, and blend
substitutes (methodology: ACMO0005)
Reduce the amount of clinker (sintering limestone etc. and generates a large amount of CO5)
and alleviate CO, emission by blending substitutes.
(2) Collection of waste heat and power generation during manufacturing process
(methodology: AM0024,ACM0012/ version 02)
Being able to reduce greenhouse effect gas by collecting waste heat, and power generation
during manufacturing process in dry process of cement production” which substitutes

electric power now purchased from the existing electric power plants.

Figure 24:Cement production process
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Water-Granulated
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Plaster Clinker [ Baking Furnace Drying Machine
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v

Blast-furnace Cement

Source : Kyushu Electric Power Co., Inc (added by MURC)
http://www.kyuden.co.jp/library/pdf/press/2008/h080523-2.pdf

22 Heat capacity necessary for cement production is 1,400kcal/clinker for wet process and 1,200kcal/clinker for dry
SP process, and 820kcal/clinker for dry process (source : Kyushu Electric Power Co., Inc. website). In Viet Nam,
vertical dry process was mainly used before but currently horizontal dry rotary type is used mainly.
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Other than that, by using sewerage sludge or construction and demolition debris instead of
coal as fuel used in the clinker process, consumption of natural resources is reduced. In various
places in Japan, reducing CO, in raw materials themselves is implemented. There is co-benefit
between cement plant and waste treatment plant and it aims at establishing a society with an
environmentally-sound material cycle. This is not yet happening in Vietnam but potentials of
this type of project are high as increasing amount of waste will become a critical issue in the

drastic economic growth.

5-3-3  Structure of cement industry

Under the supervision of Vietnam Cement Industry Cooperation (VICEM) which is a public
corporation mainly producing cement, there are 32 corporations existing listed in the diagram as
follows. 100% shares of 8 out of 32 corporations are held by VICEM, less than 50% of shares of
8 are held by VICEM, and VICEM is a shareholder of 16 joint venture companies (including 4
joint ventures with foreign affiliated companies). One of the joint ventures with foreign
affiliated companies is Nghi Son Cement Corporation invested by Taiheiyo Cement Corporation

and Mitsubishi Materials Corporation™.

(1) CDM projects at VICEM

VICEM has experienced CDM projects with NEDO in the past. CDM projects were
implemented at Ha Tien 2 Joint-stock Cement Company (100% investment by VICEM) and Bin
Som Cement Company (more than 50% of investment by VICEM) out of 13 public companies
under VICEM. CDM projects of each site are waste heat collection at Ha Tien 2 and waste
recycling at Bin Som with the result that the former was success and the latter ended up in
failure.

A factor of success in Ha Tien 2 is that they paid attention to improvement in energy and
productivity which aligned with the fact that fuel price was increasing nowadays. VICEM has
been considering to apply this method to Bin Som.

On the other hand, reasons for failure at Bin Som are that by implementing new technology to
achieve energy efficiency in parallel with changing the production equipment from wet type to
dry type, lack of budget and space simultaneously occurred and they had to give up CDM.

According to concerned parties of VICEM, there are no CDM projects other than these 2 in

23 Nghi Son Cement Corporation was established in 1998. Nihon Cement Corporation (current Taiheiyo Cement
Corporation) and Mitsubishi Material Corporation established NM Cement Corporation. NM Cement invested 65 %
and VICEM 35% in Nghi Son Cement. Investment in Viet Nam in 1998 was quite rare in Japanese companies so that
is why Nihon Cement and Mitsubishi Material invested jointly to prevent any risks (from interviews with Japanese
cement companies).
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the cement industry of Vietnam. VICEM considers that they would like to adopt technologies
step by step as impact of price surge of energy is critical yet no concrete policies have been
launched.

VICEM has made observation trips of CDM projects in Germany and Thailand and received
a proposal for a collaborative CDM project from Japanese corporations. They realized high
demand for CDM and think that will have to take concrete measures if the price of coal will

increase.
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Figure 25 : Structure of Cement companies in Vietnam
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5-3-4  Concerns in cement sector

(1) Results of CDM are not explicit

The biggest obstacle in continuing CDM that VICEM mentioned is effectiveness or results of
CDM are hard to be seen. Overview or structure of CDM can be learnt through workshops.
However, the whole picture of CDM project formulation to implementation is difficult to grasp.
This whole picture means starting with consultation by CDM specialists, how much emission
there is upon introduction of CDM, how much they can be sold for, consultancy fee, until up to
expected cost for approval by the government and UN and registration*.

A person in charge of CDM projects at a Japanese trading company says that projects have
became more concrete through detailed meetings and explanations with local partners. He also
mentioned that arduously explaining concrete possibility of profit and how problems can be

solved lead to realization of projects.

(2) Lack of funds

So far, VICEM held a CDM seminar in collaboration with the Embassy of Demark in 2007
and prepared a report. DANIDA proposed to introduce CDM in waste heat utilization to 3
public corporations. However, technology to be brought in was too advanced and there was a
problem in investment funds so that the proposal did not pass.
A person in charge thinks that there are potentials for CDM in cement. There are demands for
waste heat utilization or energy improvement so that if there is a loan with low interest and
concessionality like ODA, it would be encouraging. However, loans cannot be arranged from
VICEM so proposals from Japan on how loans can be arranged would help. So far, there have

been the similar types of research like this time yet no concrete proposals have been submitted.

(3) Lack of concerns to environment
CDM is a new system in Vietnam so it shall take time to be known and understood widely. Also,
environmental problems such as waste are not of much concern yet in Vietnam so that the

government or the society has not shown much interest yet.

(4) Slowness in procedures
There are factors which slow down procedures. 1) lack of knowledge of related personnel (a
person in charge of CDM application and a person in charge of production are different, which

is one of the causes), 2) taking time in creating PDD and receiving public comments, and 3)

24 This issue was raised by a person in charge of Department of Environmental Protection in Quang
Nai Province, and BOI of Danang Province.
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difficulty in verifying additionality from the benchmark.

There are around 7 consulting firms on CDM. Only 3 firms are fully functioning with a few
specialists. Currently, the number of specialist is very small.

The largest number of CDM projects in Vietnam is on hydro power generation. It is simply
because projects on hydro power generation can expect high profitability. On the other hand,
applying a methodology is difficult and efficiency is low in the cement sector, which slows

down introduction of CDM.

Box 4 : Local governments’ and cement industry’s efforts to environmental problems

[China case]

In China, the cement industry has actively promoted implementation of CDM, initiated by
institutional reforms by the Government. The most popular CDM project is those which
utilize waste heat. According to the interview, A company has been offered by a provincial
city to implement a project by combining waste treatment plant and cement production plant.

In terms of waste treatment, cost for it varies case by case. For example, waste tire treatment
would not require a large amount of cost, but need to provide facilities to cut waste tire only. On
the other hand, to treat municipal waste, pretreatment and post treatment facilities and a large
amount of labor cost would be required to sort various waste.

Collaboration between waste treatment and cement industry is seemingly beneficial, but it has
been understood that it would be difficult to have a secure income from waste treatment due to

variable trend of waste (e.g. meat powder, pachinko machine).

[Japan case]

(1) Hidaka, Saitama

Renovation work for a municipal waste treatment facility has been done with collaboration of A
company By utilizing waste to heat process in cement production and mixing ash of waste into
cement, the amount of limestone consumed has been decreased. In addition, the municipal
authority has paid a waste treatment charge to A company.

(2) Tama, Tokyo

As the joint venture between NEDO and A Co., the project “Eco-cement” where ash generated

by waste treatment is used to produce blended cement has been implemented.

Source: Interview with A Company.
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5-Annex Efforts to CDM projects in the central Vietnam

In Vietnam, the CDM projects have been focused in the north, including its capital city, Hanoi
and surrounding industrial zones, and the number of projects in the other areas, except part of
the central region, is very few.

Development and economic growth in the central region has been positioned as one of the
pressing issues under the national development policy of Vietnam. As part of the development
projects in the central, the Vietnamese first oil refinery located in Dung Quat, Quang Ngai
Province, plans to be start operation in 2009.

In line with the movements stated above, each sector has projected new development plan in the
central region, for example, VICEM plans to start operation in small-scale cement state
enterprise in Danang within 2008, anticipating increasing demand from the construction sector.
A Japanese cement maker also has the plan to establish cement terminal (tank) in Dung Quat
€conomic zone.

Under the above circumstances, to investigate efforts to CDM projects in the central, we
conducted interview with a tapioca powder factory in Dung Quat economic zone, the
Environmental Protection Agency of Quang Ngai Province and the Danang Investment
Promotion Center (IPC) regarding the current status and issues of CDM. The following is

summary of such interview.

Case 1: Tapioca powder factory “APFCQO”

APFCO has successfully reduced fossil fuel consumption by extracting bio-gas from tapioca powder
waste water and utilizing such gas for heating factory. APFCO has applied the methodology for
AMO0034, and upon approval of the Vietnamese/ Japanese Governments, it is waiting for approval
from the UN. The estimated CO, reduction through such methodology is 65,000tons/year.
APFCO has implemented CDM projects in one factory with collaboration of a Japanese trading
company and in the remaining four factories with a Swiss company.

There are three reasons why APFCO has implemented these CDM projects; (1) to solve environment
pollution such as waste water, (2) to reduce cost by utilizing gas collected, and (3) as future
development, to benefit by selling gas and obtaining certificate.

APFCO has successfully solved one of the longstanding issues, waste water, through
introduction of new milling machine under the CDM projects. Furthermore, by utilizing
methane collected to dry tapioca powder, cost has been reduced by about 8% compared to oil

fuel and about 5% compared to coal fuel. APFCO plans to sell collected methane which is

* Due to no refinery available within Vietnam, crude oil produced in the southern is exported to Russia etc. for

refining.
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currently used as alternative energy within the factories.

Start of CDM projects by APFCO did not cause outstanding reaction from competitors, while
APFCO has ever supported a competitor having close relationship with it through consulting
and investment.

APFCO’s CEO has a view that a CDM project in Vietnam is required to go through two phases
step by step; the first is to be provided with facilities and technologies so that waste water can
be properly treated, and the second is to be provided with facilities and technologies to collect
and utilize methane. Unless the first phase achieved, the second cannot be realized. In other
words, if these two phases are implemented step by step, they could secure steady operation and
solve shortage of fund for facility equipment. (It is important for SMEs that such step-by-step
investment does not require a large amount of fund at the same time.) The CEO stated that
CDM projects should be supported from the aspects of both technologies and funding.

APFCO has currently implemented CDM projects with collaboration with the Swiss company.
Compared to the projects with the Japanese company, they said that the operation process in
those with the Swiss company is quicker. APFCO mentioned the market scale as another merit
of collaboration with the Swiss company, i.e. upon acquisition of certificate, the EU market has
more scale benefit than Japanese market to sell CER.

The number of the companies implementing CDM projects is still limited in Vietnam.
Especially in the central region, few CDM project has been started in most of the other
provinces than Nghe An Province, Quang Nam Province etc. APFCO stated that this is
because available information regarding CDM is insufficient; while it showed its expectations
that the methodology and procedures of CDM will be simplified so that the companies can

enjoy more profit.

Case 2: Environmental Protection Department of Quang Ngai Province

The provincial government has never provided support to APFCO which has introduced CDM
first in Quang Ngai Province, but it has exchanged information with APFCO since CDM is new
for it. Due to lack of information/ knowledge regarding CDM within the provincial, most of
people do not understand pros and cons of CDM. Since the community’s understanding is
crucial for CDM projects in the local areas, grass-roots information sharing will be required.

An officer who has ever participated in CDM workshop held by an Indonesian company has a
view that it would be impossible to introduce CDM to the province. The reasons for this
include (1) lack of recognition/ information regarding CDM, (2) lack of fund, (3) cost to
introduce related technologies, and (4) insufficient support from financial institutions. The
Agency mentioned that it would be required to provide an easy-to-start package as well as to

explain the results by implementation of CDM. Otherwise, people will not be able to have a
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concrete picture of CDM. The Agency also questioned one-shot workshop whereby
knowledge penetration cannot be achieved.

The other problems raised by the Agency is that brand-new technologies used by developed
countries would not be able to adopted to Vietnam and that CDM projects cost a great deal.

In Quang Ngai Province, the capacity building project for environmental problems utilizing the
Canadian ODA scheme is currently in progress. This was first proposed to the Ministry of
Natural Resources and Environment (MONRE) and applied to the central. The province has
ever provided environment-related supports from several countries such as Japan, including

JICA (forest preservation project) and former JBIC, Germany, Finland etc.

Case 3: Danang Investment Promotion Center (IPC)
The companies which have implemented (or prepared for application to) CDM in Danang
include a waste treatment project by a Canada-Malaysia joint venture and a methane collection
project by an Italian investment.
Due to lack of environment/ CDM specialist, the Danang government has asked for support
from specialists of the other government agencies in order to response to CDM-related enquiries
from enterprises moving in Danang.
One project to improve waste treatment capacity has implemented with support of the World
Bank since 2003, though this is not CDM. The IPC has participated in this project as the
counterpart, where cost a vast amount of money to introduce Germany facilities/ technologies.
Without sponsorship under ODA scheme, this project would not be realized.
In the central Vietnam, hydro power generation is popular by utilizing slope on the west side
facing the boundary with Laos. On the other hand, in the urban areas of Danang, waste
treatment (increasing waste due to hike in tourists) and methane collection (landfill site) have
drawn concern from the local people.
The tenant companies in the Danang Industrial Estate includes 142 foreign enterprises from 35
countries, including 29 Japanese enterprises, among them, Mabuchi Motor is the biggest. The
Industrial Estate is provided with waste water treatment system and waste treatment system,
which is not really sufficient.
The IPC has recently visited a CDM developer in Manila (City Obangea Green Energy). The
Italian company applying to CDM has employed this developer as consultant.

Workshops to develop knowledge and experience related to CDM and environment are still
rare in the central. The IPC is very keen on having such workshops with collaboration with

Japan. The IPC is willing to fully cooperate with any new projects which you may propose
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6. Summary and recommendation

6-1 Possibility of CDM projects in electric power, coal and cement sectors

With a view that economy and environment should be balanced, this report features 3 growing
sectors namely electric power, coal and cement in Vietnam where drastic economy growth has been
seen. Through collecting and analyzing information, the possibility of CDM project introduction

has been sought.

(1) Electric power

According to the interviews with EVN or EVN affiliated corporations, the possibility of CDM
projects on hydro power or rehabilitation of power lines in remote areas can be thought of. As for
hydro power, projects on large scale hydro power were already implemented or considered for
implementation however projects on small scale hydro power are not yet implemented and the
possibility of CDM projects can be sought in northern or central part with rich water resources
taking the past examples for an instance. EVN and JICA have already started talk on power line
rehabilitation in remote areas. By actually experiencing the process of formulating and
implementing a project, capacity building can be carried out in the electric power sector which can

hopefully establish a base for project formulation in the future.

(2) Coal
Possibility of CDM project formulation on coal mine methane is not high at this moment in
Vietnam. It is because there is a relatively large amount of open-pit mining in Vietnam. However,
due to drastic demand for energy and coal, increase in coal supply is expected. The ratio of
underground coal mining in coal production is increasing. CDM project formulation in a short term
basis is difficult yet in the future, Vang Danh mine that we visited this time can seek for the
possibility of CDM project formulation in collecting coal mine methane and using it for thermal and

power generation when the depth of coal mining is further deepened.

(3) Cement
Demand for infrastructure due to high economic growth in Vietnam made cement production grow
steadily in the recent years. On the other hand, CDM projects in the cement sector have not shown
much progress yet. VICEM has received CDM support from developed countries’ bi-donors
including NEDO of Japan. However, only 2 projects (Ha Tien 2 and Bin Som) were formulated.

In China adjacent to Vietnam, CDM projects in the cement sector are actively implemented and a
structure where big merits are gained by implementing organizations and corporations such as

energy saving, utilization of waste heat or waste treatment exists. As high economic growth
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proceeds in Vietnam, concerns on waste treatment in the urban area have become apparent, this
system is worth utilizing in terms of waste treatment in particular.

Even though the above mentioned information has been obtained, the current situation is that
there are limited concrete actions to formulate CDM projects due to fund issues or lack of
recognition. To tackle these obstacles, JICA which is an agency to implement ODA projects is able
to support comprehensively with yen loan for machines or systems of cement, by formulating a
concrete CDM project, creating PDD, and dispatching CDM experts (skill and know-how transfer)
in supporting until up to application to UN.

6-2 Recommendations

Until up to the previous chapter, the current situation and concerns on CDM projects in electric
power, coal, and cement sectors and possibility of CDM projects in the future are summarized.
Although there are still 3 projects in Vietnam approved by UN, the number of CDM projects
approved by Vietnamese government was increased rapidly from 25 to 78 in 2008, especially in
electric power sector. Additionally, in the interview at EVN, it was mentioned that major large-scale
hydro power CDM projects have already been formulated. While the number of CDM projects
formulated was increased rapidly, interviews taught us that there still exist demands to know and
learn the basics of CDM, how to write down PIN or PDD, and the process of project formulation in
the context of Vietnam. In addition to the above, following this preliminary research on potential
CDM projects in sector level, researches on the demands of Vietnamese companies for CDM
project would be required to accelerate CDM project formulation.

Based on these points, we suggest two kinds of ODA projects to support CDM project
formulations. One is to conduct a capacity development/building support for the people who
actually formulate and implement CDM projects both in public and private sectors. The other is to
conduct researches on the demands of Vietnamese companies for CDM projects.

(1) Capacity Development/Building

In a long term basis, the possibility of CDM project implementation in these 3 growing sectors
would be high. However, to formulate projects, in a short term basis, capacity building for the
related parties in the government or each sector who actually formulate and implement projects is
necessary. Various reports by MONRE also mention the necessity of Capacity Development (CD)*,
and the same issue is raised by UNFCCC which manages CDM, DANIDA and Sweden which is a

26 MONRE, “Vietnam CDM Project Pipeline”,
http://www.noccop.org.vn/images/article/ Viet%20Nam%20CDM%20Pipeline_a43.pdf
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bi-donor to support Vietnam?'.

In addition to that, interviews at each agency or sector confirmed the demand for support in
capacity building in CDM. Moreover, governments and private corporations of some part of
Vietnam have showed high interest in CDM and many of them would like to take part in CDM if an
opportunity arrives and the system is ready. There are also demands to fill a gap in knowledge and
experience between the central agency for CDM such as MONRE and local government or public
and private corporations.

There have already been various kinds of workshops and seminars on CDM in Vietnam and these steady
efforts have lead to the increase of CDM projects in resent years. However, capacity development (CD)
of participants requires continuous supports, not a one-shot workshop or seminar, to obtain the
knowledge and skills in a mid-term basis. Then, it would be effective to provide financial support to
those who are interested in CDM projects. Therefore, this report suggests two-step CD projects
according to the level of participants’ knowledge on CDM, combined with interviews about the demand

of each company for CDM projects formulation.

Figure 26 : Image of Workshop Implementation

Level Concrete
................. project
Assistance by i fcl)rmatlon
1 . . . .
Experts : Implementation simulation !
i 1
Preparation of PDD !
Time

Assistance
by Experts

Research on
needs for CDM

Needs Source : MURC

for CDM

27
Source:Denmark:

http://www.ambhanoi.um.dk/en/menu/Developmentpolicy/ClimateandEnergy/TheCleanDevelopmentMechanismCDM/
UNFCCC:http://unfccc.int/cooperation_and_support/capacity building/items/328.php
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Table 10:Two step models for Assistance of Capacity Development for CDM

. Working level staff in Public Sector Working level staff in Private Company
Level of (Government, State-run company)
Awareness on CDM
Step 1 *Present overview of CDM, Mechanisms, | *Present overview of CDM, Mechanisms,
Basics of CDM | market market
*Introduce cases of CDM projects *Introduce cases of CDM projects*
*Introduce cases of CDM projects used | *Introduce cases of CDM projects jointly
ODA implemented with a Japanese company
*Conduct CDM implement simulation by | Conduct CDM implement simulation by
Step 2 using CERToolkit**developed by GEC using CERToolkit*’developed by GEC
Implementa | -Conduct rough estimation of CERs and | *Conduct rough estimation of CERs and
tion & related costs with assistance of experts related costs with assistance of experts
simulation *Provide consultation service to finance
of CDM CDM projects (calculate necessary
amount of capital to carry out CDM
project and introduce and study
possibility of using two-step loan )
Preparation *Prepare PDD with assistance of Japanese | *Prepare PDD with assistance of Japanese
of PDD Experts Experts

Source: MURC

There is a case to show the importance for CD in a mid term basis for CDM project

implementation. Denmark has held workshops nationwide in Vietnam for 3 years since 2004. This

contributed to increase knowledge of CDM much. One of the reason why there are many CDM

projects on hydro power generation is due to steady extension works in a mid and long term basis

(for an instance, nationwide workshops shown in the following table). Carrying out capacity

development constantly in a mid and long term basis would lead to the actual implementation of

CDM projects.

DANIDA which is a coordinating agency for ODA held a CDM workshop with VNCC (currently
VICEM) in 2007. A pilot project in Vietnam has been carried out by DANIDA collaboration with

the cement industry.

Based on this case, we suggest carrying out workshops or seminars in a midterm basis all over

28 http://gec.jp/gec/EN/Publications/ CERToolkit.pdf
29 http://gec.jp/gec/EN/Publications/ CERToolkit.pdf
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Vietnam to provide steady supports for CD for CDM. It would contribute to build up the basement
to formulate various CDM projects in not only hydro power sector but also general electronic power,

coal and cement sectors which we have analyzed in this paper.
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Table 11:A Draft of Implementation Plan of CDM Workshop in Vietnam

Location Possible Contact Contents Remarks
and
Target Group
Electric Power Sector
o 1) EVN *Conduct both step 1 and
Ha Noi City ). step 2
Science, Technology, and p )
Environment Dept. * Place an en}phas1s on
High-level and 2) Phakai Thermal Power step2  and 1nten.d to
Working-level staffin | Joint Stock Company formulate CDLM projects
tate-
state-rul lcompany Coal Sector * Assistance for capacity
Intend devel 1)Vinacomin development
nten. to eve OF: Department of Environment « Research on needs for
workl'rig-levfel égif/[ 2)Vang Danh Coal Joint capacity development
capaci or .
p. Y .~ | Company * Development into a
project formulation in
. . research on needs for yen
project implementation | Cement Sector ;
i loan and technical
agency VICEM(Vietnam Cement .
) assistance
Industry Cooperation)
. IPC(Investment Promotion | Gradual implementation
Danang City
Center) ,Danang from stepl to step2 for
Staffin Local staff  in ‘ enVironrflent
¢/ staterun department in the province .
governmen (Place an emphasis on Possible Local
company implementing step 1) Consultant
Q Neai Provi Quang Nai Province Gradual implementation
an, ai Province .
uang g v Dept. of  Environmental | from stepl to step2 for RCEE
Staffin Local Protection staff in  environment | Energy&Environment
aff in Loca . . i
department in the province Joint Stock Company
government / state-run .
(Place an emphasis on
compan . .
pany implementing step 1) and
. Department of Investment | Gradual implementation Japanese CDM Experts
Hue City .
Promotion and Import-Export | from stepl to step2 for
staff in  environment
Staff in Local . v .
department in the province
government / state-run .
(Place an emphasis on
company ) .
implementing step 1)
= Conduct both step 1 and
step 2
* Place an emphasis on
step2 and intend to
formulate CDM projects
Ho Chi Minh City . ) pro]
. * Assist fi it
Staff in Local To be decided ssistance lor capactty
¢/ stat development
overnment / state-run
gov * Research on needs for
company

capacity development
- Development into a
research on needs for yen
loan and technical
assistance
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(2) Researches on the demand for CDM projects in SMEs

Another issue to accelerate CDM projects is to conduct researches on the demand for CDM
projects in SMEs. In Vietnam relatively large scale projects such as hydro power projects have been
formulated so far. It is important to identify demand for CDM projects including saving energy and
renewable energy projects in SME companies because most of the companies are SMEs in Vietnam.

For all of these factors, the next step is to visit each company which shows interest in CDM
and apply simple diagnostic tool to know whether there are possibilities of CDM projects or not,
following seminars organized with the support of trade organization or chamber of commerce.
For instance, in cement sector, we would visit group companies of VICEM with CDM
consultants and hold simple workshop or seminar in tandem with gathering information on their
level of interests, situations, possibilities, obstacles of CDM and data to calculate CER. These

kinds of information would be summarized in a shortlist shown as below.

Figure 27: Procedure of research to seek the demand of CDM projects of each company

Short List in Cement Sector

Company List to visit
(Example)

-Hai Phong Cement Company
-Hai Van Cement Company
-Hoang Mai Cement Company
-Bim Son JS Cement Company
-Danang Cement Building
-Material for Construction
-Chinfon Cement Company
-Holcim Vietnam Cement Cﬁ

— to identify the demand of CDM projects

— to collect and list information on the demand

Sample of a Short List

Name of VICEM

Company
Address 228 Le Duan Rd., Hanoi
Tel: +84-4-851-0593 Fax:+84-4-851-1109
General Note VICEM has 32 member/joint companies
No. of employer | **** people
Contact Mr. Duong  Ms.Hai [yen. ***@gmail.com]
Date of visit Sep. 25, 2008
Level of interest | Low to Middle
to CDM

Situation of 2 CDM projects have been introduced

CDM

1) waste heat collection at Ha Tien 2 Cement
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—a joint project with NEDO and succeed

2) waste recycling at Bin SomCement
—This is a joint project with NEDO and failed due to shortage of
funding and space when introducing both of new system of
waste recycling and new facility implementation at the same
time.
By utilizing waste to heat process in cement production and
mixing ash of waste into cement, the amount of limestone
Possibility of consumed has been decreased. This process would solve waste
CDM projects | problem and achieve efficient use of energy.
There seem to be high potential of CDM projects when these
merits can be shown in a tangible way.
Obstacles to Results of CDM are not explicit
implement CDM | Lack of funds

projects
Contact to There are visitors from Marubeni or others.
Japanese Some companies showed the concrete proposal to introducing new
Companies machine.
Interest to They have an interest but not so eager to do introduce the new
Japanese system.
Technology
Transfer
Contact to NEDO
Japanese
Government
Demand for Request Japanese ODA to improve the system that individual state
Japanese companies like VICEM can borrow ODA loans.
Government
Things to follow | To collect factory data in detail (to calculate CO, emission)
up
Note *rather reluctant to introduce CDM scheme

*need to show proposal or simulation in a tangible way

Source: Interview in Vietnam

In conclusion, we would suggest these two points listed below.
1. According to our interviews, we confirmed potentials on CDM at the sector level. Therefore,
the next step would be to collect information on demand for CDM project of each company

including SMEs and to support for actual project formulation.

2. While over 70 PDD of CDM projects have been approved by Vietnamese government so far,
interviews taught us that there are relatively large gap in knowledge and experience between
the companies which have already implemented CDM projects and companies which have
not considered doing so. There are also gaps between central and local government or large
scale and small scale companies or in urban area or rural area. Therefore, it is important to
conducts capacity building for bottom up which leads to implement actual CDM projects,
while carrying out researches on demand for CDM projects of each company. JICA’s
technical cooperation scheme would be one option when Vietnamese government considers

support to conducts these projects.
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Appendix

CDM Study Team Schedule in September, 2008

9:00- ECEE &Envi Mr. Nguyen Tuan Anh:Business Development Manager
16. 00 ntergif . th1rScinnl1( Ms.Phan Thi Minh Thao: Senior Project Coordinator
) ent Jom °“® | Ms. Le Thi Bao Ngoc: Carbon Center Manager
Company
MPI
Sep. 22nd | 14:00- | Ministry of | Mr. Tran Quoc Trung
14:30 Planning and | Expert, Dept. of Industrial Park Development
Investment
14:30- Mr. Le Tuan Anh
1 5:3 0 MPI Dept. for Science, Education, Natural Resources and
) Environment (DSENRE)
Move to Danang from Hanoi (VN315) to Quang Nai
14:30- | APFCO, Mr. No Van Danh
15:30 Quang Nai Director General
. . | Mr. Le Van Tap
Sep. 23rd 1388- S;i?ﬁce Nai Director of Investment, Trade and Tourism Promotion Center,
) Foreign Affairs Dept.
17:00- | Quang Nai | Mr. Nguyen Quoc Tan
17:30 Province Chief of Dept. of Environmental Protection
IPC,
16:45- | Investment Mr. Lam Quang Minh
Sep. 24th 17:30 Promotion Direcor
Center,Danang
Move to Hanoi from Danang (VN310)
15:00- .
15-40 B company Hanoi Branch
Sep. 25th
Dung Quat
16:30- | Economic ~ Zone | Mr. Nguyen Huu Ha: Chief or Representative Office
17:00 Authority, Mr. Nguyrn Van Phu: Vice Manager
Hanoi
VICEM
Vietnam  Cement
10:00- Mr. Do Cao Duong
Sep. 26th 11:00 Industry . Technical Director
Cooperation
(IH VNCC)
Interview in Tokyo
13:30-
Sep. 30th 1430 A company Tokyo Head Quarter
16:00-
Oct. 17th 17-00 B company Tokyo Head Quarter
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CDM Study Team Schedule in November, 2008

14-00- MTI Mr. Nguyen Anh Son, Deputy Director General
Nov. 24th 1 5:3 0 (Legislative Mr. Le Ba Ngoc, Legal Expert
) Dept.) Ms. Nguyen Viet Hung,
9:00- EVN Ms. Le Thi Ngoc Quynh, Deputy Director
10:30 Ms.Le Thi Thuy Lan
Nov. 25th Mr. Hoang Manh Hoa, Climate Cha_mge Coordiqator,
14:00- MONRE Secretary of Vietham CDM Designated National
15:30 Authority (DNA)
Mr. Pham Minh Khoa, Climate Change Expert
Song Hong
9:00- Energy Mr. Tran Viet Su, Deputy General Director
10:20 (Vinacomin Ms. Do Thuy Duong,
Group)
Nov. 26th }?;’8- 1(\)/? ée(pfr;ergy and Mr. Ta Van Huong, Director Energy and Oil Dept.
Mr. Tran Mien, General Manager, Department of
14:00- Vinacomin Environment
15:30 Mr. Dang Tien Thanh, Expert of China Dept.,
International Division
Vang Danh Coal
1888- ggllirrl;cocrgir;lpany Mr.Phung Dinh Hoa, Vice Director, ft 2 44
Nov. 27th Group)
13:00- | Yang Danh Coal | o vigie
Ming
10:00- JICA Vietnam | Mr.Tsuno, Chief Representative, Mr.Omura, Senior Rep.
10:45 Office Mr.Katsurai, Senior project formulation advisor
Phalai Thermal
Nov. 28th 143138_ IS)?(:ZS Comlj)zlr?}f Mr. Nguyen Khac Son, CEO
(EVN Group)
14:30- | Phalai Thermal | . . .
15:30 Power Plant Site Visit
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List of PDDs approved by Viet Nam DNA

Estimated total
No. Project name Location emission reduction Approval letter Registed by EB
(HCOy)

I Rang Dong 0Oil Field | BaRia- Vung Tau 6,740,000 tCOe | No. 139BTNMT-HTQT dated 6 | + This project was
Associated Gas Province /10 vears | MaY 2004 registered by EB on 04
Recovery and Utilization - February 2006
Project + A total of 4,486,500

CERs was issued by
EB for this project in
February 2008

2 Song Muc Small Hydro | Thanh Hoa Province 42 980 (COY 10 years | No. T&HTOQT dated 10 March | This  project was
Power Station 2006 registered by EB on 26
Rehabilitation Project June 2006

3 Anaerobic  Wastewaler | Ba Ria- Vung Tau 94,005 tCOw/ 10 years | No. 251/HTQT dated 06 June 2006
Treatment and Energy Province
Recovery Project at Xa
Bang Rubber Factory,

Ba Ria Rubber Company

4 Nam Chim Hydro Power Son La Province 33498 1C0Ox 10 years | No.  6T4HTQT  dated 15
Project December 2006

5 MNam Pia Hydro Power | Son La Province 348,940 1COy 10 years | No. 673HTQT dated 15 December

Project

2006
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] Za Hung Hydro Power Quang Nam 634,009 tCO 10 years | No. TOHWVHTOT dated 29 December
Project Province 2006

7 Mgoi Duong Hydmo | Lao Cai Province 284,000 tCO 10 years | No. 1SFHTQT dated 30 March
Power project 2007 (replacing No 590WHTOQT

dated 31 October 2005}

B Song Giang 2 Hydro | Khanh Hoa Provines 572,106 tCOx 10 years | No. 442HTQT dated 24 July 2007
Power Project

9 Su Pan 2 Hydro Power | Lao Cai Province 894,567 tC Oy 10 years | No. 443/HTQT dated 24 July 2007
Project

10 Minh Luwong Hydro | Lao Cai Province SER. 740 tCOy 10 years | No. 444HTOQT dated 24 July 2007
Power Projct

L1 Song Bac Hydro Power | Ha Giang Province 863,930 tCOx 10 years | No. 46 1/HTQT dated 30 July 2007
Project

12 Nhan Hac and Sao Va | Nghe An Province 595,912 tCO0f 07 years | No. 43%HTQT dated 30 July 2007
Hydro Power Project

13 MNam Mgan Hydro Power [ Ha Giang Province 232,309 tC O/ 07 years | No. 462 HTQT dated 30 July 2007
Project

14 | Tra Linh 3 Hydro Power Quang Nam 119,490 tC O 07 years | No. 460/HTQT dated 30 July 20607
Project Province

I5 | Ta Nt Hydro Power Son La Provinoe 104, 040 LT O 10 years | No. STYHTQT  dated 12

Project

Seplember 2007
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16 Ha Long Municipal (Juang Ninh S5L1IT - 102,234 1C0: | No. SEOVHTQT  dated 12

Solid Waste Treatment Province N September 2007
: /10 years

Plant Project N

17 Coc Dam Hydro Power | Lao Cai Province 134,988 tCO 07 vears | Mo, TZVHTQT  dated 08
Project November 2007

I8 | Bac Binh Hydmo Power Binh Thuan 611,793 tCOL07 years | No.  T2YHTQT  dated 08
Project Province November 2007

19 | Nam Khot Hydro Power Son La Province 168,532 tCO07 years | No.  T2UVHTQT  dated 08
Project November 2007

20 Ha Rao Quan Hydro Quang Tri Province 98,035 tCOy/07 years | No. T2SHTOT  dated 0&
Power Project November 2007

21 MNam Chien 2 Hydro Son La Province 548,233 tCOx 07 wears | No. T24HTQT  dated 08
Power Project November 2007

22 | Nam Gion Hydro Power Son La Province 339,004 tCO/07 years | No.  T200HTQT  dated 08
Project November 2007

23 | Ngoi Xan Hydro Power Lao Cai Province 695,625 tCO07 years | No. 12T/HTQT dated 12 Febroary
Project 2008

24 | Pac Khuoi Hydro Power | Cao Bang Provinee 184,186 tCOL/07 years | No. 128 HTQT dated 12 February

Project

2008
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25 | Ta Trach Hydro Power Thua Thien Hue 333,956 (COR/07 years | No. 129HTQT dated 12 February
Project Province 2008

26 Muong Kim Hydro Yen Bai Provinoce 369,098 (CO/07 years | No. 1I30)HTQT dated 12 Bebruary
Power Projct 2008

27 | Chieng Cong Hydro Son La Province 182,450 tC 007 years | No. 131/HTQT dated 12 February
Power Project 2008

28 | A Luoi Hydro Power Thua Thien Hue 4,708,330 tCO 10 years | No. 13%HTQT dated 13 February
Project Province 2008

29 Dasiat Hydro Power Lam Dong Province 396,010 tCO 10 years | No. 134HTQT dated 13 February
Project 2008

30 | Landfill Gas Recovery Hanoi City 2,286,693 tCO07 years | No. 135/HTQT dated 13 February
and Utilization Project in 2008
Mam Son, Tay Mo
Landfills in Ha Noi City

31 Song Ong Hydro Power Ninh Thuan 164, TE2 tCOW07 years | No. 01/DMHCC-BCD dated 30
Project Province June 2008

32 Yan Tann Sien Hydro Lam Dong Province F19. 100 CO 07 years | No. 0XDMHCC-BCD dated 30

Power Project

June 2008
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33 Khe Soong and Hop Quang Ninh 167. 140 tC O 07 years | No. 03DMHCC-BCD  dated 30
Thanh Hydro Power Province June 2008
Project

34 | Thai An Hydro Power Ha Giang Province 1.460.367 tCOL07 years | No. 04/DMHCC-BCD dated 30
Project June 2008

35 Ban Chuong Hydro Quang Ninh 92,430 (COy 10 years | No. 03DMHCC-BCD dated 30
Power Project Province June 2008

36 Yen Lap Hydro Power Quang Ninh 37.4201COW 10 years | No. 06/DMHCC-BCD  dated 20
Project Province June 2008

a7 Group of Mam Tha Lao Cai Province 495322 1CO/07 years | No. 0T/DMHCC-BCD dated 230
Hydro Power Projects June 2008

38 Dak Pone Hydro Power Kon Tum Province 280,286 tCO-/07 years | No. 08DMHCC-BCD  dated 30
Project June 2008

39 Rice Husk Fuelled Can Tho City 686581 1COx 10 years | No. 0%DMHCC-BCD dated 30
Boiler Project June 2008

40 | Dinh Hai rice husk Can Tho City 287.8251COx/07 years | No. 10/DMHCC-BCD dated 20
combustion power co- June 2008
generation Project

41 Wastewater Treatment Quang Nam T84.876 1CO07 years | No. 1 I/DMHCC-BCD  dated 30
and Methane Recovery Province June 2008

at Green Field Ethanol
Fuel Factory
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42 | The Model Project for | Thanh Hoa Province 121,000 tCO 10 years | Mo, 1Z/DMHCC-BCD dated 15
Renovation to Increase July 2008  (replacing  No.
the Efficiency Use of 49HTOT dated 13 August 2007)
Energy in Brewery in
Thanh Hoa

43 | Wind Power Plant No.| - Binh Thuan 405.921 1COx 07 vear | No.  13/DMHCC-BCD  dated 08
Binh Thuan 30 MW Province August 2008

44 |[An Diem 1 Hydro | Lao Cai Province 312165 10O O7 vear | No. 14/DMHCC-BCD  dated 08
Power Project August 2008

45 | Quang Ngai APFCO Quang Negai 644.273 tCO O7 year | No. 13DMHCC-BCD  dated 08
Tapioca Starch Province August 2008
Waslzwaler Biopgas
Extraction and On - Side
Utilizaiton Project

46 H'Mun Hydro Power Gia Lai Province 448,790 tCOY 10 year | No.  1&/DMHCC-BCD  dated 12
Project August 2008

47 Ban Ra Hydro Power Cao Bang Province 454.740 0COY 10 year | No.  17/DMHCC-BCD dated 18
Project August 2008

48 Ia Puch 3 Hydro Power (ia Lai Province 200,810 0CO 10 year | No. 18/DMHCC-BCD  dated 18
Project August 2008

49 Muong Hum  Hydro | Lao Cai Province 359454 1C0Y O7 year | No. 200DMHCC-BCD dated 19
Power Project August 2008

50 (Dak NTeng Hydro | Dak Nong Province 242773 1CO O7 year | No. 2I/DMHCC-BCD dated 19
Power Progect August 2008
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Gas Based Combined
Cycle Power Plant

dated 14 November 2008

51 Ngoi Phat Hydro Power | Lao Cai Province 2.157.8331C0% 10 year | No. 22DMHCC-BCD dated 19
Project Aungust 2008
52 | Ea Drang 2 Hydro Power | Dak Lak Provinece 123,851 W00 O7 vear | No. 2¥DMHCC-BCD dated 19
Project August 2008
53 | LaHieng 2 Hydro Power | Phu Yen Province 237.951 tCOy O7 year | No. 24/DMHCC-BCD dated 19
Project August 2008
] W [ —
54 |CDM Project of Dong | Ho Chi MinhCity | 1033328 1C0O 0T years | w55 pongmMHCC-BCD This  project  was
Ef““w I'“_'"’r']]fl '-gf'_ dated 13 November 2008 (and No. ;"E‘S}”"‘f[%l‘; EB on 17
couvery e 26/2008DMHCC-BCD Ay =
Minh City
dated 13 November 2008 meplaced
No. T2HHTQT  dated 0z
November 2007)
55 Phuoc Hiep 1 Sanitary | Ho Chi Minh City 926,454 1COx/ O7 years | No. 26/ 2008 DMHCC-BCD
:;';_‘{f‘l'_ T dated 13 November 2008 (and No.
p rd"“ e S A 25/2008/DMHCC-BCD
1
dated 13 November 2008 meplaced
No. T2HTQT  dated 08
November 2007}
56 | Ca Mau 2 MNatural Gas | Ca Mau Province B.646.700 tCOz/ 10 years | No. 2T/ 2008/ DMHCC-BCD
Based Combined Cycle dated 14 Novemher 2008
Power Plant
57 Nhon Trach 1 Natural | Dong Nai Province | 4.479.550 1COgf 10 years | No. 282008/ DMHCC-BCD
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58 Nhon Trach 2 Natural | Dong Nai Province 10,045,940 1C0p | Mo, 292008 DMHCC-BCD
Gas Based Combined
I 10ye dated 14 November 2008
Cycle Power Plant years avemner
59 |(Nam Khanh Hydro | Lao Cai Province 193.696 tCOy/ 07 years | No. 302008/ DMHCC-BCD
Power Project dated 17 November 2008
a0 Song Chung Hydro | Ha Giang Province 216.363 tCO/ 07 vears | No. 312008 DMHCC-BCD
Power Progect dated 17 November 2008
6l Nam Xay Noi 2 Hydro | Lao Cai Province 93,744 (COy/ 07 years | No. 322008 DMHCC-BCD
Power Project dated 17 November 2008
62 Wan Don Wind Power Quang Ninh 160,380 tCOy/ 07 vears | No. 33/ 2008DMHCC-BCD
Province dated 19 November 2008
63 | NAT&L Bagasse | Nghe An Province 2000 172 tCOw/ 07 years | No. 3472008 DMHCC-BCD
Cogencration dated 19 November 2008
64 Avoid Methane | Ba Ria- Vung Tau 282287 1COn/ 07 years | No. 352008 DMHCC-BCD
|".ITI1!-;5|.U]'I Tmﬂugh Province dated 19 November 2008
Aerobic Composting  at
Tan Thanh Solid Waste
Treatment Flant
65 Wastewater  treatment | Tay Ninh Provinece 398 140 tCOn/ 10 wears | No. 37/ 2008 DMHCC-BCD
with Anserobic Digester od 2 ember 2
at Viet Ma starch dated 20 November 2008

processing plant in Tay
Ninh, Viet Nam
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Lili] Wastewater  treatment | Tay Ninh Province 423,890 1COn/ 10 vears | No. 382008 DMHCC-BCD
with Anaerobic Digester
B dated 20 November 2008
at Truong Thinh starch -
processing plant in Tay
Ninh, Viet Nam
a7 Cao Phong Reforestation | Hoa Binh Province 42645 1C0yS 16 vears | No. 392008 DMHCC-BCD
dated 20 November 2008
68 AVNOE-5-01, Methane | Nghe An Province 336,943 (C O/ 07 years | No. 402008 DMHCC-BCD
recovery  and  biogas 1 ot 9
utilization project, Meghe dated 34 November 2008
An province, Vet Nam
69 AVNOE-5-02, Methane | Nghe An Province 197. 728 (C O/ 07 years | No. 412008 DMHCC-BCD
recovery and biogas dated 24 November 2008
utilization projeclt. MNghe
An province, Vet Nam
70 Suni Tan Hydro Power Son La Province 102,487 tCOy/ 07 years | No. 422008 DMHCC-BCD
Project dated 24 November 2008
71 S0 Lo Hydro Power | Hoa Binh Province 123,032 tCOx/ 07 wears | No. 432008 DMHCC-BCD
Project dated 24 November 2008
T2 Muong  Sang  Hydmo Son La Province 344401000/ 07 years | No. 442008 DMHCC-BCD
Power Progect dated 24 November 2008
T3 Phu Mau Hydro Power | Lao Cai Province 93.765 100/ 07 years | No. 452008 DMHCC-BCD

Project

dated 24 November 2008
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T4 Song Con 2 Hydro Quang Nam 1O\ O tC Ok 10 wears | No. 462008 DMHCC-BCD
Power Project Frovince dated 24 November 2008 (replaced
No. S89/HTQT dated 31 October
2003)
75 Mam Xay Louong 5| Lao Cail Province 201,606 tCOx 10 years | No. 472008 DMHCC-BCD
Hydro Power Project dated 24 November 2008 (replaced
No. 192008/DMHCC-BCD dated
18 August 2008}
T6 Song Mien Hydro Power | Ha Giang Province B8R 45210007 wears | No. 482008/ DMHCC-BCD
Project dated 26 November 2008
77 Song Tranh 3 Hydro Quang Nam 920,584 tCOx 07 years | No. 492008 DMHCC-BCD
Power Project Province dated 26 November 2008
T8 la Grai [ Hydro Power | Gia Lai Province IE7. 642 tCOn/07 years | No. S02008DMHCC-BCD

Project

dated 26 November 2008
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List of PINs endorsed by Viet Nam DNA

Estimated total emission

N, Project name Location reduction (tCO;) Endorsement Letter

1. MNghi Yen Waste Treatment Complex Nghe An Province 276,000 - 2676000/ 10| No 2368BTNMT-HTOT dated
years 05772005

2. Model Coconut Biodiese] Development Binh Dinh Province 614,700/ [0years | No 3USBTNMT-HTQT dated
03782005

3. Expand the use of LPG. a Clean Fuel, for Ha Moi, Ho Chi 42980/ 10 years | No. 365TWBETNMT-HTOQT dated
Road Vehicle Minh, Da Nang 14792005

Cities

4, Commune Nhon Chau (Cu Lao Xanh) Wind | Binh Dinh Province 12,000/ 10 years No, 4201/ BTNMT-HTQT dated
Farm 31/1v2005

5. Gas Collection and Power Generation at Da Mang City 409,000/ 10 years | No. S0T0FBTNMT-HTOQT dated

Khanh Son Landfill

1371272005
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6. “"Rung Vang" Reforestation and Carbon Thua Thien Hue 508,000 | No 2264/BTNMT-HTOQT dated
Programme Province (2007 - 2012) 05/6/2006
7. Biogas Programme for the Animal In 12 provinces 306,000 - TA5,000/ 10 years | No 4184BTNMT-HTQT dated
Husbandry Sector of Viet Nam, Phase 2003- 2892006
2005
8. Biogas Programme for the Animal In 50 provinces 1,926,000 - 4. 780,000/ 10 | No. 4185BTNMT-HTQT dated
Hushandry Sector of Viet Nam, Phase 2006- years 2892006
2010
9. Ta Niet Hydro Power Project Son La Province 105,045 7 10 years No. 587/ BTNMT-HTOT dated
09/ 022007
10. A Luoi Hydro Power Project Thua Thien Hue MNo. S88/BTNMT-HTOT dated

Province

3192087 / 10 years

09/02,2007

a Mang - Hue Landfills Gas Energy
Recovery

Da Nang, Hue City

1175750/ 07 years

Moo I395BTNMT-HTQT dated
13/04/2007 va No. 1521/BTNMT-
HTQT dated 23/04/2007
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Dak Pi Hao 2 Hydro Power Project

Gia Lar Province

213,080.67 / 10 years

Mo,

21I29BTNMT-HTOQT dated
05/62007

13. Dasiat Hydro Power Project Lam Dong Province 341,080/ 10 years | Mo 2130BTNMT-HTQT dated
05/6/2007

14. Nam Xay Luong 5 Hydro Power Project Lao Cai Province 168,940/ 10years | Mo 21I31BTNMT-HTOQT dated
05/6/2007

15. Hai Phong - Thai Nguyeen Landfills Gas Thai Nzguyen, Hai 565,100/ 07 years | No. 2458 BTNMT-HTQT dated
Energy Recovery Phong City 26/6/2007

16. Da Dang 2 Hydro Power Project Lam Dong Province 1,034,520/ 10 years [ Mo, 408TBTNMT-HTQT dated
177122007

17. Seo Chong Ho Hydro Power Project Lao Cai Province 672180/ [0 years | No 4980/BTNMT-HTOT dated

171242007
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la Puch 3 Hydro Power Project

(Gia Lai Province

204,700/ 10 years

No. 4988 BTNMT-HTOQT dated
171272007

19, | Muong Hum 32 MW Hydro Power Plant | Lao Cai Province 630455/ 07 years No. 24/BTNMT-HTQT dated
Project 0470172008
20. | Song Bung 4 Hydro Power Project (Quang Nam 2485000/ 10 years Mo, 2673 BTNMT-BCD dated

Province

18772008
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3.7%

Waste

Forestry and 2.4%
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2001 743.14 83.65 79.09 905.88
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BikL s, £-, B0 ow A& FHNZ, CDM 7Y'r ¥ =7 FORIBIZ L > THEZ
LN TRV FIRERSNOMG EEET2EAOT 0T = MIKT 53RN
L%,

CDM 7’1 v = 7 s O7GRIENEIX Excursive Criteria & Priority Criteria @ 2 D35 0 | £F
feth, B, FEBLRTHEMED 3 206 72 % Exclusive Criteria |2 L > T, O A7 Y —
=V TIPS, Priority Criteria |ZFFEEPE, RAZERIFAT AIREME, FEBUMED DAERL S
. FRGIEDFEYE T, RRFEMIRRGIETS T T BREERRpE. 5 - HIEMEEED
HENIT bALTWD, PHENET RN, ERMICHEENDY | KEXZZ0E DT
LZENHRD EVOBIRNEETH Y FEBMEIT, T - HTBUFO R E215 51,
HERIZL > THIITH L Z &0, @A 7T KORARNY VY —A0HH 2 &0k
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AT =7 RNV —OREBH 72 BB RIZE R > TR W—AThHh D EE 2 BN D, EE
[CHHFHERIC S, XM AEILE. EVN, EVN 4 P22 CDM FE~DRLE O
ZDOMERIZONWTEMEIT 728 2 A, LTS EEBEICRE Y VX — Vv RNEETH
D, ZOFEKRT CDM id3A Y 27 Ho,| Wﬁﬁﬁ?L%&&%f%é&@%%ﬁﬁﬁ
b7z, FRZEVN A FOREORFITIRE(L TEBY . FrlEEICIIREDKGED
VETHY | BIED CDM ARMAEHI O X O IR R EFR 22 0 BRIz S
AL DM AIFRN,
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Box1 Pha Lai Thermal Power Joint Stock Company (EVN Group)

Pha Lai Thermal Power Joint Stock Company ($/> / A 7> 5 BLCTHY 1.5 R D BREEIZ AL
B9 2% EVNRZTORETH S, AL DCL, DC2 EMEEND 2 DDk I3 EHT & At
ALTEY, DC1IE, BYHEOZFICEVEZ I, 1983 FENOEEHLTEHL, Bl
EDOFBEEITH 40MW Th D, DC2 1%, FIMHEFKIC L 0 @ S 4, 2002 F0> HEE)
IA6%MW@%ﬁ%%%LTW6OHﬁimmﬂkw:&%%D\E;Em%@ﬁ
L7 K EEAT2 > TR AR 350 7 b OFREHE LTW5, A, 2006
KRS HIZBITL TR Y . BEIX EVN 28 67.8%, 780 2 R RA LT
%o EVN IR E LT 50%Lh EAFTAE T 5 FETIiTd 528, [AFho FEE S (T
BREH DS N TN D,

CDM i O BLIK « AlREMEICBE T B[Rt ~D e 7 U 7Tk, DCI x5 & L=<
FNF =DA% ADB BAFHEDOE » ARNCEM L TR Y . FFH O
%ﬁ%ﬁ@m*»%~@$ﬁk@%@&%%ﬁ%ﬁéT%ﬁﬁ%é&@:xykﬁ
boto, BUEIL, WAk 2ENTFEIISZ DA, 1TF 100%OBERTHREL TH
V., HBEZ LD TORMEFEmITEH LV & DF ﬁﬂréhﬁﬂ OED LD FIEENH
D07, QBB AREZR DIGERIFEIITA Y SO D) & WD S HREIC 724 UE, =
FNF KA EOTDOFEE Y AN TEET HEM /RS, ADB DT R/L

X =R ORI DO NEIRE TIE, Fk, FEREHITEN D /iR H 2 & B2 5
o,

Pha Lai N & ERT DC1,DC2 DHEBIRRETT /AL
(% :DC1. & : HEFRTEHZRSNT=DC2)
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5-2 Ak
5-2-2 X N F A IRFEZE O E

fARIE, E?Hﬂ%%%ﬁx’ﬂ:tl:& PR ETHY ., INEFICOA LTS, £
5 O A R IR I T R3.49K b oy 9%7&@ HEITIOE F > EB BN TS,
ﬁ®Em®$FEﬁéEEE FHISSHME R THY | ATEEHILI64F L3R S, ATHO T
BAEHA0.5, KIRAT AD66. T L Ik LT, ARITEE»>, BRI, HHAOE T
HLITHLLTWERTHD EEZLNDY, XN FLAEELT VT « KEMNCIE, A%
AR B 0D32.7% 334 L T\ B,

18: AP AIZEITAEELGARDER

H AT : VINACOMIN?

AR F AT E IR E R A REREZA L TRV | R S oA RS EKI 70 b
TN A AL 7 v 2 Hls T3004 ko236 K SHET R OFNRAFE R S v, BRI

2 JCOAL 7 VU —ZFIH &5 4R (2006)

1S 5 DA RO ROHEER B EIZLL FO®@Y , 1. Quang Ninh coal area: 10 billion tons 2. Red River
Delta coal basin: 210 billion tons 3.Coal mines in Thai Nguyen province: over 600 million tons
4. Na Duong coal mine in Lang Son province: 95 million tons, 5.Nong Son coal mine in Quang Nam province
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DHED BTN D, R IT R DML OENT X - T, MR, R, BEE K
iR - 1R, BIRFEICHEIND, XM T AR, RFBENEL, %@Lf:&é‘iﬂﬁbvbf;
WEREDOAKRTH D WERO—RAEEETH Y ARIT, S N AENTHE SN DM,
HE, HARZEOWIMNIKR L T S Tnd

AR LB T DI KOF R FEEZ IZIVINACOMIN Group” TéH %5, VINACOMIN
GrouplZ, 20064F1 72 [EH 7 R AH(VINACOAL) & [EE FL4 A tH(VIMICO) 28 A (F L%
NLE 72, VINACOMIN Group 3 (B8 AZBEL, ik, A—F%A K, i, 7%

VEEORAFE, ERE, WiE, B, AREFIA LK REEELET D%, ARE
ErB L LT FEEE ZITVO 0D, OSYEIRBZEC, TEEFE L BHT 2R EHE
AT 0 L FEOLMLICEED TS, VINACOMIN Groupld 2z FIZ29D L%
B, IBRIY A TOIINXI3H Y | AIREERD30-35%% FEH LTV 5%,

19: VINACOMIN Group #H#8i K]

VINACOMIN
The Parent Company

50 Subsidiaries 11 Affiliates

24 companies with
100% equity held
by the Group

21 joint-stock 5 non-productive
companies with institutions
50% equity held by
the Group

H FT: VINACOMIN Group, Organization Structure

5-2-3 X M AR DA IR EE)

20064 IZIF3TE T b OAREFEH L TR | BEBHEOLIZENHET 57210 Tl
TR BRI R BEE O P EICR L, @ b7 Tnd, XM FATORKRDOE
AR E LCiE, BEDE AL b, SHOAEENH Y . R b FACBIT A RREED
#160%% B RO A v FEEN DTN D, 2006552 F- IR S - 4L SRR BRF G HEC
X, SRES) . EERFEOMNIINT D4, 20066FE0 5 DSERT, ARt 7 ¥ —
OFERPFEIRERE93% & T2 BIEEZHEIT T\ 5,

BE, XM AT, AROENHEOIZZEEZENEREIZCL > TENR->TND

2 VINACOMIN #2HEE £} B UL (2008)

2 VINACOMIN : Vietnam Coal and Minerals Industry Group

HBMe T Y R D, 2010 R E TS, ARFEHRICHDHBERIEY 0FIGE/NSL L, RELYA T D
PLLA> B OO R PE H B 2 B RE RIS 58D 70%&@“6 LE PRI TV D,
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25, ENOAIRFTFENT20104FIZ37E 5 b 20154RIZ51E 5 b & 20206E275 5 5 ko
2015412, 118 7 by EHAMNT 5 Z LM TRIND, AIROHEENBREEOFE & 72> T
B, IO 7 T o= BN T L Z MR T O R RIGED 2 DI, A 1y M
ICAAREBEELSE L TWNDY,

20: NMFLDAREEE
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clmem | L E L E L

2000 2001 2002 2003 2004 2005 2006 2015 2020 2025

ECBEAL BB, 2006 ELEIE T AIE,
HATJICA N F LAEBEHEIZ— R RA—TSUAET7A4F ILLR—k, JOGMEC 5 D fi %
#%4 2007 U USGS 2006 Minerals Yearbook Vietnam & W4 Rk

5-2-4 ARkt Z—OENEE O
AR AT 2008 AEBUE, AROEHETH Y PESH ARSI LT A TR o
TW5, 2006 FEDOX M F AOAREHEIX 18 B H b, &%H~— A TIL USD27 i/
RZEL TV ABY,

# 9 ARBMHEE

2005 4= | 2006 4= | 2007 4F

IR 669.5 914.6 999.8

7E:2007 FEILEFEE, BEA1:100 5 US KL
HFFJETRO AN LE S#Et

RN A D OA R TEIMERNIC 5 2 23, X~ ABURFIXEN O A RFEE O BN
MIST D0, FRIORTERY, BEMICEEEZET2EMTHD, £/2, b
FTAENICE T HES, B AV MNEEDARTTFED, ARAEEOIEINEZ LR D ~—AT
BN 5LE25NTEY, N MF AT 2012 A REHENS . MAEICRD LT
HENTEY, 2025 FE TOARMAZO TFRIZTTROLBY TH D,

2 HFT:USGS 2006 Minerals Yearbook Vietnam
% He 7Y SIS K D, KLRT VX MU O A RBAFEIC W T BOX3 &M
27 AT USGS 2006 Minerals Yearbook
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* 10: AREHE

2006 £

2010

2015 £

[=Yod

29.8

12

5

7E:2006 FLURRIEFRIE, B BAN
H AT USGS 2006 Minerals Yearbook

# 11: AR@AETH

20154 | 2020F | 2025 &F
Aix 3.4 19.7 57.4
B AN

HFfr: USGS 2006 Minerals Yearbook

AAL OBRTIZ. N FFLAIEERICE > TRROEMRILEETHY | ARBLT
%, MO GETH 5, EAFEENVINACOMIN Group X ¥ . MR 2 4E /130075 b
¥ (HAROBESE RAF A E ORI Y) #A LTV AL, 2006412 VINACOMIN
GroupZE F O MESE LR R FEHSE S 2O Z B LT 5%, F72. 2009451 7121
52 AR R - SR ETRBURRIGES M S AL CTB Y . AR EITER D H
(VINACOMIN-JCOAL), A xILFRERA IS 54 % DHY #A(VINACOMIN-NEDO),
BB AR D 75 W 71(VINACOMIN-IBIC)IZ B L CTAE L. MBUFIZ & 0 B4 23778
b Tn5nY,

5-2-5 AR HZ—TOI ) —2FEA =L (CDM) RHEKOTLK

AT AE 1994 I EE KR ZEPSRSK A 1998 (RIS TR E S A HEL . BN
OB & B 2%, CDM FEOHNIHEMA R KL R L TnD, AREY ¥
—ITB LTI, AROERE, ofraidr, skat. BAZS. s, d, RSCICB LEWNA R
JRD 95% % 5 VINACOMIN Group DRIH T 5~ b AARFRAFED, ok 17 AR
KT, CDM IEHOHF 21778 > TV B, KL TWD, AKEZ Z—0D CDM F
ELTE, AREBIE T 51E CZERPFICHEH S LD IRFEA # > (Coal Mine Methane:
CMM) Z[EL L, [ L7Z CMM % E29R 7R T, RA 7 — KO AR B2
s L, RIENCTRIHT 28 - BHEMIET 2 HERH D | «~274/wm®tw®
JiEam (ACMO0008) HHESZ L TU 5, 2000 4EI2H 1T B RO CMM HEH EOEIA iT
KDL THDH, FE, KE, o 7T RNEEHPEHETHY . RO CMM JEHIZE
DR FLDOFEIL 2% KT Th o7 B LD, mmﬁu%\Nh%AMEﬁ%

28 T http://www.sumitomocorp.co.jp/news/2006/20061204 103849 html
2 HAT: http://www.meti.go.jp/press/20090116007/20090116007.pdf
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FEZHT TR Y, BAEDOR M L0 CMM HEH &IE 2000 4-0F & Lhfg LT, BN L Tw
HrEZLND,

X 21: HRKLED CMM BEHBEIE

Z

ASA All Other
o

T1%

China
40%

India
2%
Nor Kor
6%

us

7% Aus ‘\Rus 14%
4% 2o
T

HiFfr:United States Environmental Protection Agency
CMM DEIL, {EHDA A—=VIXTRO LB ThH 5,

22: RILAZ(CMM)EIUR SERD A A—

. CO2ZF DIRIFEH A(KE~)
HAz CMM .
&7 CMM CMM
A T
A B
. EREEA S
“EH (CMM
. HLA LD EIR

HAT: & &Y MURC R
IRELA X HIERHLIZCDM 72y =7 b A Y v hELTE, F—I2, BEIZLD A
X DRESDBHEIENZE T b, A ¥ v A ADRENFAREIT MILIRED 21
o0 AROTE, BHOWBEE CREATITHB SN T DRI A & &L, FH
T2 EE, BREDRT AL FET LB LN TWDH, 2, HEICHEH
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SN LA REL O BRI Z 8 U - IRE R 2 DHNBN S 5, RIEA X 2 HADERS T
HoAX AL, RILKFBOFTIEZ V= x X —Th Y | IRELHES ZHNEM
A BEOZRLF—REFL L THERE~OARBDRNE WS RN H D, Do
AU MELTIE, CMM [EUZ X2 5IEE DL 2D EARZET b b,

2008 4= 11 A 15 ABE, X hF A TIL, MONRE 23478 L7 PIN (X 20 {4, PDD (X
56 & D03, fREEA X VBTG L7z CDM 134G « FEhii S T, ARET
I¥ VINACOMIN A 4£X> VINACOMIN #z K @ VINACOMIN Vang Danh Joint Stock
Company(Box 3 Zf)IZx] LT, RILA & > ZIEH L7z CDM RO EZ R D "lREM:IZ
ONWTHOET VT B {Tol-, BT U7 TiE, RULOHIZIEHEN S A Z Ui &
NTWHEZALBY, LA X OHiEmEHOREMEILH 2 B2 TEY | WEIC
UNDP CRCK R =02 B RIEA Z AEHICET 2 a7 ho@AZ2Z1 T, Lo
L7223 6 IR R B - BREIC K 0V BIFERUTIEE > T RWn L OB B - 72,

5-2-6 ARt I X —OiE

BEROIE Y . X M AT W TRIL A Z Al % &EAIZ & 72 CDM 13560 S i
TR, Bt 7 U o 7 THEON I AL MG, dREITEINN, BRI AR
D3O HEIND EBEZ LIS, HIHEELE LTiX, A% v T AORFIEN%
Fohd, XhFAE, A%, RYIEY CORARBEEZFHE L0528, BRLS T,
BRI NERTHY | A X ORENUTIERICREETCH 5, /-, BRI & IRYUHR
0 Ol )5 %1772 > T 5 Vang Danh Coal Mine CTli, KJEIZE 41D A ¥ o DEIGH/D
ETHDHZ L0, RRIUIT— IR EEH Y A X B FEal bl ZANOHHENTE
D, AZEIBEEEE D a A RN,

RRFIFRE E LTI R b AT WTO MBI EHE EEORELZED TEB Y |
FREIIRENEEZSETURCEE TNk TWS, Hilthe 7V > 7 Tl
CDM ZAFFEMIZ K - THAT 5 CER OAlifg S THGHEN I L > TR T 5720, RBif%
Fhi U722 LI K DRI Z N E OIRRINH 0 | Bk 2 Fhoe & OBHE S ITRK S
LEBIEAOES EAHE > T, CER MO ARHEEMENDZIIEKOBEEED —DI12 /- T
WHEEZLND,

FIERREE L L CiZ. CDM ZHEOR M F AENTORIEFRE & AM O 2 fA3%E
FoHb, COM ZIFOBAEFREICE L T, B oe 7V 79T, Fhs N Ei3
THMVENE DA SR BHoTo, 172, BEOFHE T SN TWDLHIRLH D |
FHZ o - FREITET 2000 0T WV, REBNHEO—2SThDHEE XD, F
7oy AMIZOWTIE, e 7Y v 75T CDM ICBET 2 BEMARRN AR LTV D &

0 NN FAITET D PIN LU PDD BNARENZRIFICHOWTIL, BRER 22K,
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WD Ay R, ek, BREEFEIIINT L oo T4, CDM OREfTMGHE A
BT DB W Darr bbb NN FLOFEEET Z—D k72T TR,
FHELVVDOEZE Do, CDM B DZDX v /30T 1« EVT 4 7 DS
ThoirEBEZD,
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Box2 #LAITI/ILAMIE TO R ILIFEE -FAF

RPN FACBWTHEEIIA RO AR DOEMTH 5, RFHAETIL, FL7 V& ik T
SRILBA%E 21T 72 > T % VINACOMIN Group @ Song Hong Energy £E(SHE)Z &4 L |
KL 7 /L & iUt C O R BEBAFE Jo OMRSLBRFE « A IRERIBHANT I DWW TR A A > 72, SHE
FLiE, 2008 4F 4 AITHL 7L & Mtk COBR R Z B ICHEZ B LG VWt Th
%, FFEOBBNC L D & KTV Z HIBIZIE 100 ORERSH Y . 2 b DREIT
150 725 2300m DR SITALE LTV D, [AFE2PHFE 2483 % Khoai Chau-Tien Hai
TOA R EL 3008 F o EHERI STV 5, FIHURORHER & L ClE, GBI g
IS EDREDIHE L THFEL TWD Z ENRET b D,

Khoai Chau-Tien Hai IZE T2 A RIERE

- TRERE

A -
- 400m 2.3 1.7%
-400 — 600m 4.3 14.3%
-600 — 1200m 17.3 57.7%
-1200 - 1700m 6.1 20.3%

HiFr;Song Hong Energy

BITE, [AARIE, REICZERE L IAKH, HF CHKREZ T AL L, I ETHRT A%
B 3 HikTh 5 UCG Hiffi21EH L, Rk CoORIBY - FELEHEBEL, b
TATNEERTH D,

UCG (A A—B)

ground level

water table

overburden

coal seam

HAT KA
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Box 3  Vang Danh Coal Mine

Vang Danh [RIEIE, 7~/ A D HALEA~HTH 3 K OREEEIZ $ 5 Quanng Ninh 2
Uong Bi #1[X|ZAZ{E 3% VINACOMIN Group 22 F D EERILD —> T %, BIEDHK
PLOBFEIT 1964 FETH H 73, RIMTIE, 19D T T U AFIRORFRE Y | AR
B A AT > TW RN & 2, BIFE D Vang Danh [R5 1 IR 41 (Joint-Stock Company)
DOFEE > TEY, %% VINACOMIN 728 51%, TEHEEN 21%, — K ED 28%
FrA L TWD, [T AREERE - @A L, FIES N T v 7 ITHEPAREITV, ik
ETEITR-> T D, WEHEEBIL 2008 4 11 A OFRERESTIX, 5817 480, 2 bk
PLITBEIL 3950 4 & DL Thole, BERDEBY NS A TIEAHARE T
OEIMEWS 720, EHRE L TARE G R RV F—HELX > TEY, Vang
Danh fREL S AR AHPE L, WEFEOARPEH 13K 300 7 b/ 1T# T 5, Vang Danh
JREETCIIFE R Y & RYUIR Y W5 O FEIC LV GREEL L TEBY | IRTOEE L,
S0 A—H—ELDETHDH, FKRILTIE, IHYEOAREEZRA L TBY, [FEHE
TlX, 77 LIS TDAREFEHLTEBY, ARl horHiz DA X T AR
BT 0.1%A00 & IEFITD 7, EBE, 2008 4E 6 A e m EOBENLEASN
T AR T ARERL AT LD AL T ARNEE % s 7 ORI WA TIHW 23,
A X R R 0.0024-0.0036% & FEF ARV ME T o 7=, fRELA X RN - FEFEIZFR
% CDM ZIFEOERIZE L T, BIREAR CIXBEBOMEEZ L TRV, 514,
IRYUIE Y TOARMEFENTHEEIN, -175 A—F —F TS T-5E5. A X W AEIRY
AT APMBBERLELEZTND EDRENH 72,2012 FELUE H CDM OFRIT K&
TREEFENTRN & D RIFRICSE TIE, FERAYICIX, Vang Danh fREETORYLA & (A
I« FEIZL D CDM ZHEOROFREMEIZE SN TR Y, 4% b, mikHICHEN
IRENTE, AIREIREATO L R E PRI B3 5 Bl /1 & ke LoD, BICIRITOTRE
IRE S T2 RT, IRELA 2 DRI - TERIZER D F/IS OERIZHO>WTH#ET 25 %
RETHMEIEXSH D 525,

Vang Danh & $5D B k& H LEER Vang Danh RELIZTRIESN =R K

44




53 AU

5-3-1 AU EIS—DHE

N R FLAOE AL MEEIT, BA L FOEFETH 20 KA OFIROAE L L3 < |
BEORRIZHELE LTHWO LA REDOARBACE G EEICHRE SN 572, FI2EE
THFEMTHON TN D, 2005 FEDFE A v b OAEFERITFI 24 55 b2 T, AR
RO A TORmWERTR RIS LENT, AESIFEBEEICZ Mbb' A v

FOFMEGETHD 7 U o H—FEA L TWDHIRTH D, BNOE A MEEITZ Z
B, R N0%BOMINE 705 TV | B AL LGBV CIIFHI RGN A2
LTWb,

NREFLZHEH LTS HRE A2 MMeED T T, #2 2 4£H (2000 1) 7225 B
s U, RS a T &0 D g 7208 268 T D, [RAFETIX 2008 412 220 )7 h ik
D2H5TA L OHEERERE L, 2650 [BHOBREEITR-TcZ &b b, BEAL MNEROME
MR THEI DY,

23 EAVNEESEDHTS
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HE: B EZE A BRI R ILF—t P —website KUY

R RNFLADE A FERTIE, EREERENZDEEOTLEH S TN, BIE
THEWE AV MREEZZT, 2 ORMEBENEELZITT->TWVD, HREED, b
F LA TORE T — LDIEE 5 722000550150 5 X NP AEEREE ORI FELZBSL
LTWb,

AN AENOEEREE A OCDMEH£IIBEIFICE T - TEY, BA L FEED
ZHIZEEB L O b AT OAREZZ T - b ONFEEL TWARY, Lz, X b

3L KfETHOE TV 7 FRAIT 2008 45 9 AIZHEME INT=720, EREHITEE O BFEOBELIZZ T LA
HENTWARo T,
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LIBWTE A FOFBINISH LM T LA LN L, FEEYLE VD o
N7 4w PHEBRAGERZ END, ZONH TOCDMEFEEDOREMITE W EEZ S
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532 E®AU MBI Z—|ZBITDH CDM FHE

A FofEX, JFEITH D AIKA kAR U o — DR AE
CIRAE-EoTE A PN, W) —EHOBREEZRD, AL MBS CDM
OEAIILLTD 2 >OT7 Fu—F 2 HWBEERL0,

DEEFICKEDCOMNRET SEAVME (V) h—)ERBLL. KEYMZEET HHE
(L : ACMO0005)
7V — (AIRAEZBER LTo b O TRERKIFIC K EDCOM 5 42) O H &% i
X, REMARSSEHLZLICLY ., BA Y MEFEICEE - TRAET HCOHEH &%
T2 EnAREL 72D,

QR E TR TOREEEIN- FE(F AR : AM0024. ACMO0012/ version 02)
HRIENC L DB AV MEEIZBWT, B A Y MG TEN L4 U5 FEADEI - %
BEITV, BEFRBEMOOOBABNARBE T2 L1k, IREDRT AOH N %
B2 2 L NATRE L 72 D,

24: AV MDERETE
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e BiEA TS
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REHEE
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http://www.kyuden.co.jp/library/pdf/press/2008/h080523-2.pdf

oM, 7V v —BIEOBEOME E . TAKIBIR, BEEFEM e & TAROREICTT D
ZLITE o T, RREIROMHEZHIR L, B OCO,Z IS 5 0 #1725 H AR D
FHTHEMSNTND, Ttk Ay b T BT T8 2 A58, JEsREH:
DOMELZHETHLOTHD (27 4y b)) o XEFTATIEZO X S 2R AITENE
SINTWRWNEDOO, AHRRFEREIC D ZHOEME L BE T oF, 7rnyx
7 FORREMEIIIEFICEWEEZ LN D,

533 B AL FNEROHES

NRNFTATIE, BAV NAEEEBZELTHOEEAETHLI XN T LE A FAKE

(Vietnam Cement Industry Cooperation, LA T VICEM) D% & BEE 10 32 #1723 T X
DX pEETE A NMEEEITIR> TV D, 32 £t 9 5 VICEM 23 100% DA %
AT 2ZEN 8 £E. 50%LL T O Z A9 5430 8 t1. T Ol VICEM 23 BR 3 &
o TWDHEIPEHEN 16 1 (9B, HNERBHELDOERESIEN 44 LWHIHRE AR
STWN5, BREEDHILD 1 DRKFLEE AL b « ZET IV TADPLOHEIZLDF
Vv AL R THDHY,

(1) VICEM (2815 5 CDM O HLY #1220 T

VICEM TiZifiZ:1Z NEDO & @ CDM 71 ¥ = 7 hEfafkbkiid 5, VICEM £E F D
1Bt BH, ~N—FT =22 A MAfE (Ha Tien 2 Joint-stock Cement Company :
VICEM100%{H%&) & B> Y & A hAth(Bin Som Cement Company : & &5
F)YTCOM 7 u v =7 NEFEE LT, N—T 4 T2 2 TR, B2 Y v TlIBEHE
WYY A7 LT CDM FELELIZE A, FIFITRS, BETRBE VD FER L 72
77,

\~?4Iy2®ﬁ%®%li TRX— EAFEEOR EIZER L, FES OBREHE
KO EFH LW BEICHES LT\ a2® T, VICEM TiRA#%ZOhEEZE Y Ui
%#5_&%ﬁﬂbfm

—J. BV TORBOBEBIL, Bz EA L, XX =Rz A5 5 LT
HZ bl AL MEEE RN ORIIBITSI L2 LW TLTCE_BLE D &
Liciod, BE&MNRIEE | AX—ZARED 7o & 5 BEMNFERFICHEA L, CDM
ANEWiad S5 528 ehotz,

33 XYt AL b OBEBMIT 1998 4F, KEHEEL AL MO THIAREA L FE, ZETIUT L
NEFTNMEAL FEEDB EF, ZONME AL M2 65%, VICEM 28 35%% HE&E LT\ 5, 1998 4£0D
AR FLERIZ, HREEOPTTELRWNWT ThHoT2d, U A7 Z2EZ LR THEBE LI WO REND D
(HREAY M&HEEY £ V),
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VICEM BRHEIC L D &, REFADE AL FERTIZ, ZD 2 SDOFEHILISMNIFIC
CDM ICBLTh 7Y =7 MEIFER LTV, VICEM TiIES O 3L ¥ —{lifk &
DR BELRKE L, ARIFIARBEIFZ IO ANLTITE 20 EB X TWH A, BRI E
KT E > TWARWVWEDEIETH -T2,

VICEM X RA VX A2 CDM 7Y v =7 hOMEREER L, ZHETITAARME
2HH CODM A7 ey e O R o7z v, HYSFIL, SO CDM OF
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25: RS LIZEITAEAVMEEDER

VICEM
RNhF LAV
I l |
VICEM100%HEES#H(EELE) VICEM A’ 50% L FDH%RZERE T B
1. Hoang Thach Cement Company iRt
2. Hai Phong Cement Company (NELDEF]
3. Ha Thien 2 Cement Company 1. Chinfon Cement Company( & &
4. Hoang Mai Cement Company Chinfon70%)
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-Hai Phong Cement Company
-Hai Van Cement Company
-Hoang Mai Cement Company
-Bim Son JS Cement Company
-Danang Cement Building

Material for Construction
-Chinfon Cement Company
-Holcim Vietnam Cement Co.
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