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#3H:2B26H (k)
Thursday, February 26

t % 2 ¥ (Hana Busa Room)

8, WiTiE CDM 770y 1/} E M
TORBESIIEATSRA ME
BEEME L o E R AcH

Free Discussions between
participants from candidate
host countries of AR-CDM
and Japanese participants

(JIFPRO # EfEifsER)
Dr. Tokunori MORI,
Japan International Forestry
Promotion & Cooperation
Center

BffRH Lunch Break

14:00~-17:00
JIFPRO £ {#®
COMER7+— 24
VE
Join the International
Forum on AR-CDM held by
JIFPRO in the same hotel

From February 24 to 26, 2004 Venue: Hotel Metropolitan Edomont in Tidabashi. Tokve
EIH:2H248 (K ®2B:2H25H (K
Tuesday, February 24 Wedneaday, February 25
SHE # Z(Syun Kin Room) i1 % 5 & (Hana Busa Room)
93}~ | TV TrF—i oz (HER
Registration & Orientation
10:00~ | 3 Opening Ceremony
1. MR {koEm & e | 5 COPY THESINLZRIE
10:15 | Present status on Giobal | COM E: [’aé.’d“ B — ”: b LR
Warming CDM 7" " 2y MR DR
= g e Definitions and Modalities for
2. HEba L CDM
i2:15 8 %‘WE%_ bi% AR-CDM (Rules decided in COPY)
CDM izsues in the Forest
Sector
( BfpEA XX ) (BREFIT BHBIE EBK)
Prof. Masahiro AMANO, My. Eisho SATO,
Waseda University Office of International Forestry
Cooperation, Forestry Agency,
Min. of Agr., Forestry & Fisher,
B Lunch Break B4 H Lunch Break
13:30 | 3. BEHEFIR CDM HiEE fi WFHE CDM 7oy 3R
~ Modalities and Procedures | &1 & (PDD) @ﬁﬁ;
of CDM in General (DURIR#E CDM 7" 8y 52 M
15:00 Project Cyele of Sink CDM
(2)% X CDM @ PDD
Praject Design of Sink CDM
(IGES —HEK ) (ivriyravensryy, BEKE
Mr. Yasushi NINOMEYA, Mr. Tatsushi HEMMI,
Inatitute for Globat Pacific Consultants Co., LTD.
Environmental Strategies
f& # Coffee Break & # Coffee Break
15:15 | 4. SRR EANE CDOM ®iEe | 7. BIECDM Yoz o bEE
. HH fili D4R
Case Study & others (DYRILE CDM & A& DB.LH
16:45 Interests of Project Participanta
(YR ILE CDM O S8
Technical Aspects of S8ink CDM
{ IGES ZEK ) ozt vravryyy. BRK)
Mr. Yasushi NINOMIYA, Mr. Tatsushi HEMMI,
Institute for Global Pacific Consultants Co., LTD
Environmental Strategies
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##5} . Overseas
(DDz. A. Jisbar; INKOPTEK TANHUN, Indonesia
HeahE  HWEARREREREASPESR BIXE
(@Dr. K. Ginoga; Center for Socio-Econnmic Research on Forestry (CESERF), Indonesia
HEERMAA LEWRR
{3Mr. B. Zainal; Forestry Department of West Nusa Tengara Province, Indonesia
‘A7 H I HKBE
{#Mr. B. C. Nghia; Forestry Basic Inventory Division, Forestry Department, Vietnam
BE - hBHRZEHERRRHEE
{BEMr. U M. Aung; Forestry Training Center, Forestry Department, Myanmar
¥ R EBAE
EM : Domestic
{DMr. C. TANNQ; Mitsubishi Corporation
ZEBBHRASHT BHEE 7o 7 K= b

@Mr. T. FUKUSHIMA; University of Tokyo
HrKERFEH, HEREMRSE

3Ms. M. YAMADA; Japan Overseas Plantation Center for Pulpwood
Y EEER A Y —

{4Mr. I. NAKAGAWA; Kansai Environmental Engineering Center Co., Ltd
W ESRE - v ¥ — BT

BMr. K. KANEDA; Ohj Paper Co., Ltd
FF RS FARRE R

EMr. H. IKEGAWA; Japan Forest Engineering Consultants (JFEC)
HELAR LT Y

(PMr. S. TANABE; Japan Forest Technical Association
B & ERT

(EMr. H. MURAOKA; Japan Bank for International Cooperation
R BT WEEEE

{@Mr. T. KIKUKAWA: Japan Bank for International Cooperation
EEGLRT BHea 32}

0Mr. S. FUJIOKA; The Kansai Electric Power Company, INC.
MEELH#EASHT BEE BEedsn-7

(0Mr, H. TAKAHASHTI; Ohji Forest& Produets Co., Ltd
EFAsRREAaE HERS



EH 4. CDM AMEREARSHE M7 > 7 — FORKR

Questionnaire for evaluation by participants (ERZE D)

To improve this CDM course, your kind cooperation would be highly appreciated in

answering the following questionnaires.

(FFENEOREC-OLUTORMVIBEZBHVEY,)

Q1. Do you think, from general point of view, that the Course will be of some help to the
capacity building regarding AR-CDM in your country? ( Yes , No )
(1. ZOFBIeAks LT CDM ABBFRICRIDLBWITH? TORIR?)

Q2. Which part of the course was most informative/ helpful to you? And why?
(2. BBRED) bBELEREL o LOREORTTTH? 2OBHIR?)

Q3. Which part of the course was most difficult for you to understand? And why?
(R93. FBERRDS LELEFE T >R OB TTH»? F0BHET?)

4. Do you have any suggestions to improve anything of this course?
y

(P4, TBZ LY RSTALDICAPTERIBY L6 TRAT SV)

Q5. What, do you think, should be done to promote the AR-CDM projects?
(F5. BILE CDM 2{RET 50k, MPFLELZLBRbRETHT)
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Translated from Mimbar Minang Newspaper {(Local Indonesian Newspaper released
especially for Bukitinggi, West Sumatra Province), issued on Monday, 15 March
2004:
Mitigation of Global Warming:
West Sumatra Province: The Most Readily Prepared in Implementing the CDM
Attempts

West Sumatra appears to be a province in Indonesia the most readily prepared in
impilementing the clean development mechanisms (CDM) for the mitigation of
greenhouse gases (GHG) effects, which has posed a serious threat to the global

warming.

Such statement was raised in the recommendation at the International Workshop on
“Developing Local Capacity for the Implementation of CDM — LULUCF Projects”
held on 13 March 2004, Bukitinggi (West Sumatera — Indonesia).

In the final formulation of the International Workshop as read by the OC’s local
Committee, Mr. Zuwendra Bulek B.S. revealed that the thorough preparation of the
West Sumatra Provinece in implementing the CDM was discussed and figured out by
scientific experts from Japan, Vietnam, and 80 stakeholders participated in the
Workshop which was held through the cocperation involving Japan International
Forestry Promotion & Cooperation Center (JIFPRQO), Bogor Agricultural University
(under the Indonesian Ministry of Education and Culture), and Agency for Forestry
Research and Development {under the Indonesian Ministry of Forestry). The
international Workshop even wrapped up to the conclusion that the Singkarak area
especially Nagari Paninggahan site has been prepared to implement the pre-CDM
attempt.

Meanwhile, Head of Forestry Services of West Sumatra, Mr. Johny Azwar B.S. who
also participated in the International Workshop warned and reminded that the huge
accumulation of GHG concentration had seriously impaired the global climate
system. Further, it is approximated that the current rate of global warming will
bring about the increase in global temperature by 0.5°C within only every 10-year

period. His statement was based on Risser’s.



CDM present a mechanism to mitigate GHG emission and concurrently develop
what is called a “certified emission reduction” (CER) that should be intensively
implemented. The most principal is that trees which are planted and then grown
in complying with the CDM project will be counted how much they can absorb or
sequester carbon per hectare per year (i.e. carbon take-up from the atmosphere}.
“Such counting results will be assessed and further purchased by the investors from
developed countries {carbon trading) thereby deserving the acquirement of CDM's

certificate” as stated by the Head of West Sumatra’s Forestry Services.

West Sumatra indeed owns a lot of potential areas for the CDM implementation,
among others: rain-catching areas at the upstream and surrounding of Singkarak
Lake:; in the vicinity, higher regions, and lower regions of Singkarak Lake;
rain-catching area at the upstream and surrounding of Maninnjau Lake; and

watershed area of the Batanghari River

In another occasion during the Workshop, Dr. Rizaldi Boer from the Climatic
Laboratory of the Bogor Agricultural University expressed his view that the
availability of area for carbon sequestration is quite vast, i.e. 40 million hectares in
2000. However, referring to the Kyoto Protocol, he further stated that reforestation
activities can work out well as the CDM project if the areas that will be used are the

ones before 31 December 1989 existing no longer as forest.

Likewise, he also added that the appropriate area for afforestation activities is
substantially decreasing as well. It is approximated that there are only 8 million
hectares that still remain following the abandonment since 1990 as shrubs and
grasslands inside the forest area. However, he further declared that if the Canada
proposal were accepted for the time-limit alteration from 1990 — 2000, the potential
forest area for the CDM implementation would reach 18 million hectares. This
one-day International Workshop also presented several prominent local as well as
overseas forestry experts, such as Prof. Morikawa (Waseda University, Japan), Dr. A.
Ngaloken Gintings {Senior Research Scientist at Forest and Nature Conservation R
& D Center, Bogor — Indonesia), Dr. Alimin Djisbar (Senior Research Scientist at R
& D Center for Industrial Crop Plants), Dr. A. Fauzi Mas'ud (JICA Representative
and Director of Forest and Nature Conservation R & D Center, Bogor — Indonesia),
Mr. H. Gamawan Fauzi (Head of Solok Sub District), and KHR Dt. P. Simulie (Head
of LKAAM, West Sumatra — Indonesia)
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Translated from Singgalang Newspaper (Local Indonesian Newspaper released
especially for Bukittinggi, West Sumatra Province), issued on Monday, 15 March
2004:

In the Reformation Era:
Forest Destruction Turns-out to be Indeed Higher

Forest destruction indeed sustained more severe destruction in the reformation era.
At the national level, forest destruction in Indonesia currently has proceeded at 1.8
~ 2.0 million hectares per vear or more than 4,000 hectares per day. In comparison
with the situation in the preceding decades, the forest destruction then reached only

1.6 million hectares per year.

In a West Sumatra province with current forest area of 2,600,286 hectares, there
have been some substantial decreases in forest areas during the last two decades
due to forest logging and forest products extraction. Such decreases also included
forest area reserved for protection and even for conservation/tourisms. Such was
raised by the Regional Governor for West Sumatera Province, Mr. H. Zainal in the
International Workshop on “Developing Local Capacity for the Implementation of
CDM - LULUCF Projects” held on 13 March 2004, Bukitinggi (West Sumatera —

Indonesia).

Such written Governor's welcome was read by Head of the West Sumatera’s Forestry
Research and Development Agency, Prof. Dr. Nurzaman Bachtiar, MSc which
further stated that the technical loss and destruction of forest in West Sumatera
afflicted fatal results in consequence with the fopography, physiography, and
geography condition of West Sumatera situated in tropical region. Such condition
renders West Sumatera region more vulnerable to erosion and land-slide disaster.
Likewise, 1t also induces the impairment of hydrology system, the increasing rate of
land-fertility degradation, and the imbalance of ecosystem at the river bank as well

as coast hne.

Moreover, West Sumatera region according the Regional Governor seems more labile in

terms of geology views. The soil there is dominated by the less fertile type, thereby the



recovery of the depraded land progressing slowly and reeurring back to the former

situation difficult or almost impossible.

The Governor further stated that forest destruction in West Sumatera categorized as
critical land currently has reached 175,914 hectares of which 29,688 hectares is
inside the forest while 145,914 hectares outside. In consequence, during the years
2002 - 2003 there occurred flood disasters 28 times, land slide 44 times, and
erosion 3 times with the accompanying substantial financial loss as well as living

loss.

The International Workshop as held at the Novotel Hotel, Bukitinggi (West
Sumatera) proceeded under the cooperation involving Regional Authority of
Bukitinggi, Bogor Agricultural University, Forestry Research and Development
Agency (FORDA), and Japan International Forestry and Cooperation Center
(JIFPRO). Such national-level Workshop was attended by 85 participants from
Japan, Thailand, Philippines, Head and Representatives of Regional Authorities,
and Heads of consecutively Forestry and Agricultural Services of West Sumatera.
The Workshop, besides being attended by the JIFPRO and FORDA Officials, also
invited the Town Mayor of Bukittingg:r, Mr. H. Dijufry who delivered a welcoming

apeech.

In that occasion during the Workshop, Head of West Sumatera’s Forestry Services, Ir.
Johny Azwar expressed that activities of the critical lands actually has begun since
1970. Unfortunately, the levei of success is not yet optimum. Recenily, the -
national attempt to rehabilitate forest and vegetation area has been implemented by
providing as many as 24.9 millions of young trees with the expected target achieving
29,401 hectare area in 2003.

Another alternative that is currently implemented is the enhancement of CDM.
According to Mr. Johny Azwar, CDM presents a mechanism to mitigate the
greenhouse gas (GHG) emission which is afforded by developed countries to acguire

what is so called “certified emission reduction” (CER).

He further added that the types of CDM activities are principally similar to those of
reforestation and afforestation. However, the CDM implementation proceeds
intensively beginning from the planning, socialization, development, institution,

maintenance, until the securing of results.



The most principal in his opinion is that each of the trees planted and grown will be
counted of the carbon amount that ean be sequestered per hectare per year, and

further be purchased by investors from the developed countries.

Several locations that may be appropriately feasible for the CDM implementation,
according to Mr. Johny Azwar, are among others: rain-catching area at the upstream
and the surrounding of Singkarak Lake, flat plain in Solok District, the vicinity at
the higher and lower area near the Lake, rain-catching area at the upstream
Riectric Generation Dam (Koto Panjang), 50 towns surrounding Maninjau Lake,

watershed region of the Batanghari river, South Solok, and Sawahlunto Sijjunjung.

Among the presenters that delivered their scientific idea/paper were Dr. Alimin
Djisbar as the Responsible Chief of Master Cooperation for the Enhancement of
Technology and Agriculture/Forestry Community Welfare; Dr. A. Nagloken Gintings
as Senior Research Scientist at Forest and Nature Conservation R & D Center,
Bogor — Indonesia; Prof. Yayuishi Morikawa as the JIFPRO Official: Mr. H.
Gamawan Fauzi (Head of Seclck Sub District), and KHR Dt. P. Simulie (Head of
LKAAM, West Sumatera — Indonesia)
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Clean Development Mechanism {CDMV)

For a better understanding of the system and the modalities of the Clean Development
Mechanism (CDM), the first two chapters provide the scientific basis of climate change

and the existing framework for mitigation of climate change.

i. Scientific Basis of Climate Change'

1.1. IPCC

With an increasing concern on giobal warming and climate change, a wide range of
scientific studies on climate change were conducted over the past decade. There is 3
general consensus that IPCC (Intergovernmental Panel on Climate Change) reports
represent the best availabie and comprehensive evidence from the scientific community
given knowledge and technological level at the point of time. IPCC was jointly
established in 1988 by the World Meteorclogical Organisation (WMO) and the United
Nations Environmental Programme (UNEP) in order to assess available information on
climate change research and {0 provide scientific advice to the United Nations
Framework Convention on Climate Change (UNFCCC).

The publication of the Third Assessment Report (TAR) by IPCC in early 2041 brought
about significant impact on people’s perception towards our future, The rest of this

chapter summarises the main conclusions of the TAR,

1.2. Warming world

The global average surface temperature (the average of near surface air temperature
over land, and sea surface temperature) increased since 1861. Over the 20th century, the
increase had been 0.6 £ 0.2°C (the top chart of Figure 1), which was about 0.15°C more
than that estimated by the SAR® for the period up to 1994, owing to the relatively high
temperatures from 1995 to 2000 and improved methods of data processing. These
numbers take into account various adjustments, including urban heat island effects. The
record showed a great deal of variability; for example, most of the warming occurred
during the 2(0th century, during two periods, 1910 to 1945 and 1976 to 2000. Globally, it
is very likely* that the 1990s was the warmest decade and 1998 the warmest year in the
instrumental record since 1861 (see the top chart of Figure 1).

This section is largely taken form IPCC (2001).
The roles and the functions of the UNFCCC will be discussed later.
The SAR stands for The TPCC Second Assessment Report published in 1996,

The word “likely™ in this chapter indicates an estimated cenfidential level of 66% - 90%.

E T
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Figure 1. Variations of the Earth’s surface temperature for:
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New analyses of proxy data for the Northern Hemisphere indicated that the increase in
temperature in the 20th century was likely to have been the largest of any century
during the past 1000 vears. Because of limited data availability, however, far less is
known about annual averages prior to 1000 years before the present and for conditions
prevailing in most of the Southern Hemisphere prior to 1861. On an average, between
1950 and 1993, night-time daily minimum air temperatures over land increased by
about 0.2°C per decade, which was about twice the rate of increase in daytime daily
maximum air femperatures {0.1°C per decade).

The rise in temperature directly affected the areas of snow cover and ice extent. Satellite

data showed that there was a decrease of about 10% in the extent of snow cover since
the late 1960s, and ground-based observations showed that there was a reduction of
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about two weeks in the annual duration of lake- and river- ice cover in the mid- and
high- latitudes of the Northern Hemisphere, over the 20th century. Since the 1950s, the
extent of sea-ice in spring and summer of the Northern Hemisphere decreased by 10 to
15%. It is likely that there was about a 40% decline in Arctic sea-ice thickness during
late summer to early autumn in recent decades and a considerably slower decline in
winter sea-ice thickness.

Moreover, global average sea level rose and ocean heat content increased. Tide gauge
data showed that global average sea level rose between (0.1 and (.2 metres during the
20th century. Global ocean heat content increased since the late 1950s, the period for
which adequate observations of sub-surface ocean temperatures were available. In
addition, several changes occurred in other important aspects of climate. For instance,
precipitation had increased by 0.5 te 1% per decade in the 20th century over most mid-
and high-latitudes of the Northern Hemisphere continents, and rainfall had increased by
(0.2 to 0.3% per decade over the tropical {10°N to 10°S) land areas. In the mid- and
high-latitudes of the Northern Hemisphere over the latter half of the 20th century, there
was a 2 to 4% increase in frequency of heavy precipitation events. Increases in heavy
precipitation events can arise from a number of causes, e.g., changes in atmospheric

moisture, thunderstorm activity and large-scale storm activity.

Warm episodes of the El Nifio-Southern Oscillation (ENSQ) phenomenon {(which
consistently affects regional variations of precipitation and temperature over much of
the tropics, sub-tropics and some mid-latitude areas} were more frequent, persistent and
intense since the mid-1970s, compared with the previous 100 vears. In some regions,
such as parts of Asia and Africa, the frequency and intensity of droughts were observed
to increase in recent decades.



Yayushi Ninomiye (5GRSH

1.3. Greenhouse gases (GHG) and Human Activities

Changes in climate occur as a result of both internal variability within the climate
sysiem, and external factors (both natural and anthropogenic). The influence of extemal
factors on climate can be broadly compared using the concept of radiative forcing,
which is a measure of the influence a factor has in altering the balance of incoming and
outgoing energy in the Earth-atmosphere system. Figure 2 shows current estimates of
the radiative forcing due to increased concentrations of atmospheric constituents and

other mechanisms for the year 2000 relative to 1750.

Figure 2. The global mean radiative forcing of the climate system 1750 - 2000
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Figure 2 shows that the most powerful radiative forcing in the direction to warming,
associated with the highest level of scientific understanding, comes from emissions of
the greenhouse gases (GHG) such as CO, {carbon dioxide}), CH, (methane), N,O
{nitrous oxide) and various halocarbon gases. As compared with the effects of GHG
emissions, the effects of other radiative forces such as aerosols, clouds, land-use and
solar are much smaller or negligible. The net effect of these radiative forces resuited in

warming the global surface temperature.
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The effects of the GHG emissions can alsc be recognised in Figure 3 which shows the
global atmospheric concentrations of CO,, CHy and N,O over the past 1000 years.

Figure 3. Global atmospheric concentrations

of GHGs Source: IPCC (2001} . .
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together are taking up about half of
the anthropogenic CQO, emissions. On land, the uptake of anthropogenic CO; very likely
exceeded the release of CO; by deforestation during the 1990s.

Similarly, the atmospheric concentration of CH, increased by 151% since 1750 and
continues to increase. The present CH, concentration has not been exceeded during the
past 420,000 years. Slightly more than half of current CH, emissions are anthropogenic
(e.g., use of fossil fuels, cattle, rice agricuiture and landfiils). The atmospheric
concentration of N,O increased by 17% since 1750 and continues to increase. The
present N,QO concentration has not been exceeded during at least the past thousand years.
About a third of current N,O emissions are anthropogenic (e.g., agricultural soils, cattle
feed lots and chemical industry).

It is, therefore, quite evident that concentrations of atmospheric GHG and their radiative

forcing continued to increase as a result of human activities. Thus, emissions of GHG

due to human activities continue to alter the atmosphere in ways that are expected to
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affect the climate. In the light of new evidence and taking into account the remaining
uncertainties, IPCC (2001) further emphasised that most of the observed warming over
the last 50 years was likely to have been due to the increase in GHG concentrations.
Furthermore, it is very likely that the 20th century warming contributed significantly to
the observed sea level rise, through thermal expansion of sea water and widespread loss
of land ice.

1.4. What would happen in the future?

Model simulation analysis predicts that human influence will continue to change the
atmospheric composition throughout the 21% century. As a result, globally averaged
surface temperature is projected to increase by 1.4 to 5.8°C [Figure 4{d}] over the next
100 years, no matter whether GHG emissions would increase or decrease {as seen
Figure 4 {a) and (c)} since such GHGs will eventually accumulate in the atmosphere
over the century [see Figure 4 (b)].

Figure 4. The global climate of the 21* century

{a) CO, emissions {®) CO; concertrations =  {t) 50z amlssions
g
o B 1504
o AIT §
#
£
£
=
% 1
w r
T - T T T 300 T T T T é’ T Li T T —
2000 2020 2046 2060 208G 210G 2000 Z020 2040 DOGD 2080 2100 200 2020 2040 DHED 2080 2100
Yaar Year oazr
idy Temperzture change (@) Sea teval sise
5 . 4 N 1 " 1o e ~
maaas MAFE SavErn Lol Tk B =5
—Am i S T 1 Sy ] v
1 oMY " : g ;:? AH SRES avplape T H
anm A A : 1 == ! 7 :
-—n vt verratie . a9 A sushe and <o L :
§ | —= ] Wl i I Py
PRI ﬁ@,@‘gg | . — Srwuess mosak ir :
ol s g8 | ERES HE] H
i x@%/ -1 - v i :
gyt IS HiE
E g s A N ¢ 2oas S
24 - i H o H
§ - P g HilE
¥ M J :- [ H
i b H ¥ L '
Bk thgrr Ty I 1
rangs in 2+ 71
e by ; Bowp show M
o ; T . T T sevecal models 0O ot e oo h3too
2000 2020 2040 2000 2080 2100 2000 2020 2040 2080 2680 ER Wsprerind 1 0

You

Saurce: IPCC (2001}

The results presented in Figure 4 are for the full range of emissions scenarios (A1FI,
A1B and others®) based on a number of climate models. Figure 4 (d) indicates that the

3 For the detail of each scenario (so-called the SRES scenarios), see IPCC {2001}, p.18.
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projecied raie of warming 1s much larger than the observed changes during the 20th
century and is very likely to be without precedent during at least the last 10,000 years.

Table 1 depicts an assessment of confidence in proiected changes during the 21st
century. This assessment relies on observational and modelling studies, as well as the
physical plausibility of future projections acress all commonly-used scenarios and 1is
based on expert judgement.

Table 1.  Estimates of confidence in projected changes in extreme weather and
climate event

Probabilities in changes

Changes in phenomenon (during the 21* century)

Higher maximum temperatures and more hot days over nearly all land | 90 - 99%
areas

Higher minimum temperatures, fewer cold days and frost days over | 90 -99%
nearly all and areas

Reduced diumal temperature range over most land areas 90 - 99%
Increase of heat index® over land areas 90 - 99% over most areas
More intense precipitation events 90 - 99% over most areas

Increased summer continental drying and associated risk of drought 06% - 90%

Increase in tropical cycione peak wind intensities 66% - 90% over some
areas

Increase in tropical cyclone mean and peak precipitation intensities 66% - 90% over some
areas

Seurce: IPCC (2001}
Snow cover and sea-ice extent in the Northern Hemisphere are projected to decrease
further. Glaciers and ice caps are projected to continue their widespread retreat during
the 21st century. The Antarctic ice sheet is likely to gain mass because of greater
precipitation, while the Greenland ice sheet is likely to lose mass because the increase in
runoff will exceed the increase in precipitation. Furthermore, as Figure 4 (e) shows,
global mean sea level is projected to rise by 0.09 to 0.88 metres between 1990 and 2100
for the full range of the scenarios. This is due primarily to thermal expansion and loss of
mass from glaciers and ice caps.

Emissions of long-life GHG (i.e. CO,, N,O, PFCs, SFq) have a lasting effect on the
atmospheric composition, radiative forcing and climate. For example, several centuries

¢ Heat index: A combination of temperature and hurnidity that measures effects on human comfort.
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after CO, emissions occur, about a quarter of the increase in CO, concentration caused
by these emissions will still be present in the atmosphere. Therefore, increasing global
mean surface temperature and rising sea level from thermal expansion of the ocean are
projected to continue for hundreds of years after stabilisation of GHG concentrations
(even at present levels).

1.5. GHG emissions

1.5.1. GHGs

The previous sections described that the biggest cause of climate change was GHG
emissions generated by human activities. Table 2 summarises the characteristics of the
main GHG’ including their Global Warming Potentials (GWP)® which are measures of
the relative radiative effect of a given substance compared to CO,, integrated over a

chosen time horizon.

Table 2. Main GHG and their Global Warming Potential (GWP)

Lifetime Main emission sources related human
GHG (years) GWp activities
Carbon dioxide co, 5-200 1 | Fuel combustion, industrial process
Methane CH, 12 21 | Agriculture, landfill, gas leak, fuel
combustion
Nitrous oxide N;O i14 310 | Fuel combustion, agriculiure, industrial
process
HF(C-23 CHF, 260 11,700 | By-product of HCFC-22, aerosol, CFC
{Hydrofluoracarbens) substitution
HFC-134a CH,F 13.8 1300 | CFC substitution, acrosoi
{(Hydrofluorccarbons}  CF,
PFC-116 C,Fs 16,000 9,200 | Industrial process
(Perfuluorocarbons)
Sulphur hexafluoride SFg 3,200 | 23,900 | Industrial process

Source: IPCC (1996), IPCC (2001)
Among GHG, CO, accounts for 60% of global warming effects while CH;, N,O and
others (hydrofluorocarbons etc.) account for 20%, 6% and 14% respectively. In fact, the
absolute levels of non-CO, GHG emissions are estimated to be much less than that of
CO,. However, the substantially larger GWP associated with non-CQO, GHG make them
significant. Nonetheless, it is clear that CO, emissions are the predominant contributor
for global warming.

" The GHG referred here are the “target gases” under the Kyota Protocol.

¥ GWP referred here ate applied under the Kyoto Protocol and are based on SAR (IPCC, 19906) rather
than TAR {IPCC, 2001).

— 3% —



1.5.2. GHG emissions in the world
Figure 5. World CO; emissions by the region
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Figure 3 shows the CO; emissions
in the world since 1971 up to 1998,
which increased almost twice
during the period. Although the
dominant position of the emissions
from  industrialised  countries
remaing censtant  throughout the
period, it can be seen that the
shares from the developing
countries, particularly from the
Asiz and Pacific region,
considerabiy increased over the
past 20 years. In contrast, the share
of the countries in economic
transition {such as Russia) largely
contracted during the early 1990s.

Figure 6. Shares of CO; emissions by countries (200{}

Source: EDMC (2003)
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The breakdown of the world CO;
emissions by countries in 2000 is
shown in Figure 6. The US
predominates by contributing a
quarter of the world emissions.
China, Russia and India are big
emitters due to their large
population and land area. As a
single country, Japan ranks the
forth largest CO, emitter in the
world. Note that the eight large
emitters account for almost 75% of
the world CO; emissions.

Compared to CO, emissions, which can be traced relatively well from fossil fuel
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consumption, the total amounts of non-CO, GHG emissions in the world are less
accurately known. Nevertheless, recent estimates indicate that most of these non-CO,
GHG have been increasing over the past decade and the share of emissions from
developing countries is generaliy more than that of CO,,

1.5.3. GHG emissions in Japan
GHGs emissions in Japan are depicted in Figure 7 and 8 below.

Figure 7. COz, CH4 and N,O emissions in Japan 1990 - 2001
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Figure 8, HFCs, PFCs and SF; emissions in Japan 1995 - 2061
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Figure 7 shows that CO, emissions increased by 8% between 1990 and 2001 whereas
CH; and N,O slightly declined during the same period. The vast majority of GHG
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emissions in Japan are dominated by CO, emissions, nearly 95% of which relate to
energy use. Therefore, reduction of GHG emissions in Japan is directly linked to the
control of energy demand. Since sufficient data are unavailable, emissions of HFC, PFC
and SF¢ are shown only after 1995. A substantial reduction (a third) in such GHG was
observed over the past few vears mainly due to improvements in industrial process.
Although their actual emissions are very small as compared with those of CQ2,
emission reduction is notable due to their extremely high GWP and longer lifetime
(recall Table 2).

2. International Political Regime to address Climate Change

2.1 UNFCCC

The establishment of the United Nations Framework Convention on Climate Change
(UNFCCC) was recognised as the first stage of creation of a political and legal
framework at the international level to address climate change. UNFCCC, currentiy
with a membership of 188 countries, was adopted at the Rio Earth Summit in 1992 and
it came into force in 1994. The official meeting of all parties joining UNFCCC is
normally held every year and is called the COP (Conference of the Parties)’. Under COP,
there are two subsidiary bodies - the Subsidiary Body for Scientific and Technological
Advice (SBSTA) and the Subsidiary Body for Implementation (SBI) - to provide the
COP with relevant information and advice on specific issues. Both SBSTA and SBI
comprise govemment representatives and are normally held simultaneously twice a

year.
The objective of the UFCCC is clearly stated in Article 2 that:

The uitimate objective of this Convention ... ... is to achieve ...... stabilization of
greenhouse gas concenirations in the atmosphere at a level that would prevent
dangerous anthropogenic interference with the climate system. Such a level should be
achieved within a time-frame sufficient to allow ecosystems to adapt naturally to
climate change, to ensure that food production is not threatened and to enable economic
development to proceed in a sustainable manner.

Article 2 means that the couniries joining the treaty agree to make their earnest efforts

? The latest COP was the 9™ sessions (COP%) which was held at Milan, [taly, in December 2003.
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for reducing GHG emissions substantially to stabilise GHG concentrations in the
atmosphere. Another important principle in the UNFCCC is “common but differentiated
responsibilities” among the countries. According to this principle, the developed
countries should take the lead in addressing climate change. The developed counties are
referred to as “Annex I countries” in UNFCCC (Table 3).

Table 3. Annex I in UNFCCC (United Nations, 1992)

Australia Japan

Austria Latvia

Belarus Lithuania

Belgium Luxembourg
Bulgaria Netherlands
Canada New Zealand
Czechoslovakia ’ Norway

Denmark Poland

European Economic Community Portugal

Estonia Romania

Finland Russtan Federation
France Spain

Germany Sweden

Greece Switzerland
Hungary Turkey

Tceland Ukraine

Treland United Kingdom
Ttaly United States of America

Under UNFCCC, there are a number of commitments applicable particularly for Annex
I countries. For instance, Annex I countries should reduce their GHG emissions to the
level of 1990 by 2000. In addition, Annex I countries shouid report regularly about their
GHG emissions, future profiles, and detailed information on their policies and measures
to mitigate climate change. Nonetheless, these commitments are sometimes called as
“soft commitments” as they are not legally binding, i.e., no penalty is applied for
countries which do not comply with the commitments. Therefore, there seems to be a
general agreement that UNFCCC does not have enough enforcement mechanism over
the developed countries. Moreover, UNFCCC did not specify any commitments on how
much GHG emissions should be reduced after 2000.

In fact, throughout the 199{(s, GHG emissions from most of the developed countries
steadily increased except for the former Soviet Union, Eastern Europe, and a few
Western European countries such as the UK and Germany. For example, CO; emissions
in Japan during the 1990s grew by 8%, and those of the US and Canada increased by
18% and 20% respectively. However, these facts do not necessary suggest that
UNFCCC is an unsuccessful treaty. Rather, UNFCCC can be considered a significant
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step as seen from at least two dimensions. Firsi, the ultimate objectives and basic
principles of UFCCC provide essential foundation for subsequent diplomatic
agreements. Second, the modalities and institutional framework established under
UNFCCC offer the main framework for climate change negotiations (Oberthur and Ott,
1999). Again, it is true that commitments specified in UNFCCC are “soft binding” and
are not adequate enough in the long-term. However, it should be emphasised that
UNFCCC opened the road towards future progress in addressing global climate change
issues. Therefore, it is only natural that the next step is to establish strengthened and
binding commitments in order to realize the main objective of UNFCCC - stabilisation
of GHG emissions in the atmosphere af a safe level.

2.2 Kyoto Protocol and Marrakech Accord

At the first UNFCCC meeting (COPL) in 1995 in Berlin, an important decision that is
now known was “the Berlin Mandate”, was agreed upen by the member countries. The
Mandate pronounced that the commitments in UNFCCC are not adequate and the
strengthening of cominitments of Annex I countries is necessary for the period beyond
2000. Therefore, it was decided that quantified limnitation of GHG emissions from
Annex I countries should be adopted at the third meeting of UNFCCC (COP3} in 1997.
Following the adoption of the Berlin Mandate in 1995, a large number of meetings
including COP2 were held to continue long political negotiations in order to set new
commitments limiting GHG emissions from Annex I countries’®. The Kyoto Protocol
was eventually adopted in December 1997 in Kyoto, Japan.

The Kyoto Protocol itself does not stipulate the detailed modalities and procedures for
various components in the protocol: In fact, it required another four years to complete a
full set of modalities and procedures to implement the protocol in COP7 as the
Marrakech Accord. The subsequent sections outline the important components of the
Kyoto Protocol as well as its modalities and procedures stated in the Marrakech Accord.

2.2.1 GHG emissions reduction targets under the Kyoto Protocol

The commitment of the Kyoto Protoco] is described in its Article 3, which defines the
reduction targets of GHG emissions from the developed countries between 2008 and
2012 and alocated specifically to each country as binding commitments. Article 3.1 of
the Kyoto Protocol states:

1% For the details of the negotiation process towards the Kyoto Protocol, see Grubb er gf. (1999) and
Oberthur and Ott (1999).
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The Parties included in Annex I shall, individually or jointly, ensure that their aggregate
anthropogenic carbon dioxide equivalent emissions of the greenhouse gases ... do not
exceed their assigned amounts, calculated pursuant to their quantified emission
limitation and reduction commitments inscribed in Annex B....., with a view to reducing
their overall emissions of such gases by at least 5 per cent below 1990 levels in the
commitment period 2008 to 2012.

Table 4 summarises the GHG emission reduction targets as percentages relative to the
base year (1990) emissions described in Annex B in the protocol. Annex B in the Kyoto
Protocol is based on Annex 1 in UNFCCC (Table 2) with minor changes. Annex B
excludes Turkey, Belarus and Czechoslovakia among the countries listed in Annex I,
while it includes Croatia, Liechtenstein, Monaco, Slovenia, Czech Republic and
Slovakia''.

GHG referred to in the Kyoto Protocol are six particular gases (as already shown in
Table 2) including CO,, CH,, N,O, hydrofluorocarbons (HFC), perfluorocarbons (PFC),
sulphur hexafluoride (SFq). The amount of these gases are aggregated and put together
in a “basket” using the Global Warming Potentials (GWPs) (Column 3 in Table 3). The
assigned amounts listed in Article 3 are calculated from the base year emissions of
these GHG with GWP and the commitment targets in Table 4. The base year is set to be
1990 for CO,, CH; and N,O emissions, while 1995 can be chosen as an alternative
especially for HFC, PFC and SF¢'%. There are some exceptions for counties in transition
(EITs: the former USSR and the East European countries) to choose their base year
other than 1990 taking into account the substantial decline in their GHG emission.

i Despite various differences, “Annex I” ™ (rather than “Annex B} is referred to more frequently to
mean the developed countries. Therefore, throughout this paper, Annex 1 will be used for referring the
developed countries which have emissions reduction targets listed in Annex B of the Kyoto Protocol.

2 The Japanese government, for example, decided to choose 1995 as a base year for non-CQ, gases.

-
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Table 4. GHG emissions reductions targets in the Kyoto Protocol, Annex B

Country chuitcd ]'\:odl..ICLiDnS Country Bequitcd x_fcd_ucticns
in GHG emissions i GHG emissions
EU total* 8% Other countries
Portugat 27% Iceland 10%
Greece 25% Austraria 3%
Spain 15% Narway 1%
Trgland 13% New Zealand 0%
Sweden 4% Canada -6%
Findland 0% Japan -6%
France 0% USA -T%
Netheriands 6% Swithland -8%
Ttaly 6.5% Liechtenstein 2%
Belgium -7.5% Monaco -3%
UK -12.5%
Austtria -13%
Denmark 21%
Germany 21%
Luxembourt -28%
Economy in Transition
(EIT) Coutnrires**
Russia 0%
Ukraine 0%
Hungary -6%
Poland -6%
Bulgaria -8%
Czech Republic -8%
Estonia 8%
Latvia -B%
Lithuania 8%
Romania 8%
Slovakia -8%
Skovenia -8%
Croatia*** -3%
Notes ta Table 4:

* The target for total EU was redistributed to each EU member country under the Protocol’s provision.
** The EIT countries were given specific base year rather than 1990 applied for other countries.
*+* Base year for Croatia is still under negotiation.

2.2.2. Assigned Amount
The assigned amount is an important concept to understand the commitment system

under the Kyoto Protocol. It indicates the maximum amount of its emissions which is
initially allocated for each Annex I country during the period from 2008 to 2012 (the
first commitment period}'® based on emission reduction targets listed in Annex B (see

Table 4). Each Annex I country shall issue a quantity of emissions allowances

equivalent to its assigned amount, which is equal to the emissions level allowed by

13

this issue wilt be discussed in future COP meetings.

The Kyoto Protocol does not provide emission reduction targets after the first commitment period and
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Annex B (see Table 4) multiplied by five in its national registry®. Such emission
allowances are referred to as “AAU" or “Assigned Amount Unit”. In order to comply
with the emission reduction targets, each Annex I country, in principle, should have a
certain amount of AAU in its national registry as much as the amount of the country’s
GHG actually emitted during the five years between 2008 and 2012. In other words, the
compliance assessment shall be based on the comparison of the quantity of AAUs with
its aggregated GHG emissions. If necessary, AAUs can be carried over to the next
commitment period without any restriction.

Moreover, as will be explained in subsequent sections, there are several ways for Annex
I countries to make some changes to the assigned amount in order to increase their
amount of emission allowances towards accounting of compliance needs of the
commitment peried. They include counting additional allowances generated from
carbon sinks by forestry activities (LULUCF) and an acquisition of allowances (such as
AAUs) from other countries through the Xyoto Mechanisms. Therefore, Annex I
countries are given some flexibility when actual emissions are compared with the

quantity of emissions allowances in their national registry.

14 . ; . . .

National registry should be established in each Anniex I country to ensure the accurate accounting of
the issuance, holding, acquisition and other transactions of the emissions allowances. Further details of
the national registry are given in later sections,
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2122 UNFCCC, Kyoto Protecol, Kyoto Mechanisms and

Marrakech Accord

+{Z] UNFCCC

= Adopted at Rio Summit in 1352

= Entered into force in 1994

= 188 countries join

« The objective of UNFCCC (Art. 2}
The ultimate objective of thic Conventior ... is tc achieve ... stabilization
of greenhouse gas concentrations in the atmosphere at a level that
would prevent dangerous anthropogenic interference with the climate
system. '

5|21 UNFCCC

= COP1(Berlin,1995): "Berlin Mandate”

= COP3(Kyoto,1997): “"Kvyoto Protocol”

= COP7(Marrakech,2001): “"Marrakech Accord”
s COP3(Milan, 2003): AR-CDM modalities

» COP10(Buenos Aires, 2004): ???

s Kyoto Protocol

= Adopted in COP3 (Kyoto) in 1597
= Details of modalities and procedures for implementation of
Kyoto Protocol were finally stipulated in Marrakech Accord



(2001) at COP7
» Annex B specifies GHG emissions targets for each Annex I
country for 1t commitment period (2008-2012}

7 . Annex B in Kyoto Protocol

8 — GHGs referred in Kyoto Protocol
» CO:z {Carbon Dioxide) GWP:1
s CHe {Methane) GWP:21
+ NzO (Nitrous oxide) GWP:310
+ Hydrofluorocarbons (HFCs} GWP:11700*
s Perfluocrocarbons (PFCs) GWP:9200**
s Suiphur hexaftuoride (SFs) GWP:23900

*HFC-23 case
**PFC-116 case

s — Compliance assessment system under Kyoto Protocol
1 = Assigned amount
= Assighed amount = (Base year (e.g. 1990} actual emissions - reduction
target {e.g. 6%) in Annex B) x 3 (years)
s Assigned amount is an unique fixed number given to each Annex 1
country throughout the commitment period
= AAU (Assigned Amount Unit) shall be issued (at equivalent amount to the
assigned amount) in its national registry
» Additional credits (by Kyoto Mechanisms, sinks by forest activities) can
be added or subtracted to/from the assigned amount

2 Kyoto Mechanisms
= Emissions trading (ET)
« Clean Development Mechanism (CDM)
= Joint Implementation (JI}
+ Annex I country can use these Kycto Mechanisms to comply with its
reduction target specified in Annex B

» Modalities and procedures for Kyoto Mechanisms are prescribed in
Marrakech Accord (2001), not in KP itself.

12[03] Emissions Trading (1)

13[22] Emissions Trading (2)
» Units and credits (AAU, CER, ERU, RMU) can be traded between
Annex I countries in order to fulfil their reduction targets
» Annex I countries can reduce their total costs of emissions
reduction through emissions trading
» However, the total amount of reduction in Annex I countries
remains constant



14 |7 | Glean Development Mechanism (CDM)

15 |3| Clean Development Mechanism (COM)

= Annex I countries can acquire CER {Certified Emission
Reduction) by investing in emission reduction projects {e.qg.
energy efficiency improvement etc) implernented in Non-Annex
I countries

» CER can be added to the assigned amount of the Annex I
(investor) country so that the country can emit GHG additionally
as much as the CDM project reduce.

s 2 Joint Implementation (Ji)

1 2 Joint Implementation (Jt)
= Annex [ countries acquire ERU (Emission Reduction Unit) by investing in
emission reduction projects implemented in other Annex 1 countries.
= ERU can be added to the assigned amount of the Annex I (investor)

country so that the country can emit GHG additionally as much as the JI
project reduce.

18 7. Sinks by forestry activities
» The net changes in GHG by sinks resulting frem land-use, land-use

change and forestry (LULUCF) activities can be used to meet the Kycto
targets.

= RMU (ReMuval Unit) equivalent to the net removal shall be issued in its
national registry

« FULUCF activities are limited to: Afforestation, reforestation,
deforestation, revegetation, forest management, cropland management,
grazing land management {during 2008-2012 but started since 1990)

1977 Sinks by forestry activities
« The maximum amoeunt of RMUs resuiting from forest
management added to the assigned amount are limited to:
» Japan: 13 MtC/year
s Russia: 33 MtC/year
s Canada: 12 MtC/year
» France: 0.88 MtC/year
» Germany: 1.24 MiC/year

= These apply to 15t C.P. only

2 11| Carry over of units/credits to 2" c.p.
= AAU: all of AAUs, not retired or cancelled, can be carried over

» CER: Up to 2.5% of the assigned amount, not retired or
cancelled, can be carried over

= ERU: Up to 2.5% of the assighed amount, not retired or



cancelled and not converted from RMU, can be carried over
« RMU: Cannot be carmried over at all

2. National registry under KP

» A standardized electronic database for recording and tracking of
units and credits (AAUs, CERs, ERUs and RMUs)

» Each Annex I county must establish its cwn national registry

= Necessary for accurate accounting of issuance, holding, transfer,
acquisition, cancellation and retirement of AAlUs, CERs, ERUs
and RMUs

22|t National registry under KP
= Each national registry must have:
+ Holding account for the country
« Holding account for each iegal entity authcrised by the country
« Canceltation account
« Retirement account
= Each account within a national registry has a unique account number
= Units/credits (AAU, CER etc) can be transferred between/within registries.
= All the transactions between registries are monitored and verified by an
electric transaction log

24|03 Structure of a national registry under KP
25|23 CDM Registry for CER

n CERs generated by a CDM project shall be originally issued into the pending account
the CDM registry

= CERs corresponding to the share of proceeds to cover administrative expenses and
costs of adapiation (share of proceeds) shall be rernoved to the another account of
the CDM registry

= The remaining of CERs are moved from the CDM registry to the registry account of
country and CDM project participanis involved upon request

» Otherwise, CERs are [eft in the pending account of the CDM registry.

26| Registry system under KP
z[=] AAU and RMU issuance

28| —!| Transfers and acquisitions of units/credits by emissions
trading

Retirement and carry-overs of units/credits

3 LJ CER issuance (into the CDM registry) and transfer to N.R.
a2 | Cancellation of units/credits to strengthen targets

13| Unique serial numbers for units/credits

a4 2] Unique account numbers in



a national registry

35 7 Requirements to use emissions trading
» Country
+ Ratification of the Kyoto Protocol
s Annax I countries ondy
« Assigned amount is calculated
« Having a national system for accounting GHG emissions and sinks
s Establishment of a national registry
« Annual submission of GHG inventory report

= Legal entity
+ Authorised by a country which fuifiis the above requirements to use the Kyoto
Mechanisms
« Having & holding account in a national registry

i 7 Conditions on Kyoto Mechanisms

= Commitinent reserve (for ET only)

« Annex I countries must remain, in theiv national registry, AAUs which
should not be drop below 90% of their assigned amount or 5 times of
their most recent GHG emissions, whichever is lowest

= Supplementary condition
» Use of the Kyoto mechanisms should be supplemental

s Therefore, domestic policies and measure to reduce GHG emissions
should constitute a significant element

a7 (.| Penalties for
non-compliance country
» The country’s assigned amount for 2 ¢.p. wili be reduced by {excess
amaount of emissions during 15t ¢.p. x 1.3}

= The country is suspended from transferring AAU, CER, ERU, RMU to other
country through the emissions trading

= AAU, CER, ERU, RMU in the national registry of the country cannot be
carried over to 2M c.p.

= Compliance or not {for 1% c.p.}...wil} be clear by mid-2015

| Clean Development Mechanism (CDM)
|2 CDM overall view

2|7 Definition of CDM:
Kyoto Protocol Art. 12 states...

= Clean development mechanism shall be to assist Non-Annex I
Parties in achieving sustainable development and in contributing
to the ultimate objective of the Convention

» And to assist Annex I countries in achieving compliance with
their quantified emission limitation and reduction commitments

|5 What can be CDM project? (1)

= There is no detailed specificaticn in Kyote protocol and Marrakech Accord
» In principal, whatever projects, which contribute to sustainable
development in Non-Annex I ceuntries, can be registered as CDM



projects
= "Contribution to sustainable development® can be considered individually
depending upon Non-Annex I countries to host CDM projects

= There are a number of qualifications
+ Annex I countries should refrain frorm using CERs generated from nuclear facitities
« LULUCF CDM activities limits to afforestation and reforestation (AR)
« Onty less than 1% of CERs from AR-CDM can be used to the compliance
assessmenk.
s Public funding for CDM is not result in the diversion of ODA, and is be separate
from the financial obligations of Annex I counties

s Should have written approvals from both host and donor countries

a3: = Participation requirements
in CDM (for country}

= Participation is voluntary
» Ratification of the Kyoto Protocol
» Establishment of Designated national authority for CDM (DNA)
= In addition, for Annex I country:
» Calculation of its assigned amount
+ Establishment of its national reqistry
+ Establishment of GHG inventory system
-..Similar to the requirements for E.T.

« i Participation requirements
in CDM (for legal entities)

» Both host and dener countries involving CDM approve legal entity’'s
participation

» For acquisition of CER, the country to approve the CDM project fulfil the
participation reguirements, and the legal entity must have a holding
account in the national registry of the country

=« Otherwise, CERs are hold in the pending account in the CDM registry

= COP/MOP (Conference of the Party serving as the Meeting of the Party {o
the Kyoto Protocol):

+ provides gverall guidance to the CDM based on recommendations from the CDM
executive board

= CDM executive board {CDM-EB):
« Consists of 10 members
= supervises and manages the CDM under the guidance of COP/MOP
» Approves new baseline and monitoring methodologies
* Be respansible for the accreditation of operational entities
+ Develops and maintains the CDM reqistry

s 1] CDM related organisations (2)

= Expertise panels under CDM-EB
» Methodology panel {Meth panel} : for examination of newly proposed
baseline and manitoring methodelogies
« Accreditation panel {CDM-AP): for accreditation of operational entities
= COM-AT: CDM accreditation teamn
+ Small scaie COM (SSC-CDM) panel: for modalities and procedures for



SSC-CDM (have seemed to finalise its task by COP8)

<= CDM related organisations (3)

= Designated operational entities {DOE):
= Validate proposed COM project activities
 Verify and certify emissions reductions occurred by CDM project
activities
« Must be independent from CDM participants
= Must be accredited by CDM-EB and designated by COP/MOFP

48 [i| CDM project cycle

= Brazil: Biomass fuel switch in steel production (0.13 Mt-C0O2)

» Thailand: Biomass power station using rubber timber (0.06Mt-CO2)
» S.Korea: HFC-23 decomposition (1.4 Mt-CO2})

= Bhutan: SSC hydro power (500 t-C02)

« Vietnam: Qi field associated gas recovery (0.68 Mt-CO2)

50— CDM Project Design Document (CDM-PDD})
A) General description of project activity
B) Baseline methodology*
C) Duration of the project activity/Crediting period
D) Monitoring methodology and plan*
E} Calculations of GHG emissions by sources
F} Environmentai impacts™*
G) Stakeholders comments
Annexes
1. Information on participants in the project activity
2. Information regarding public funding
3. New basetine methodology (if it Is not approved yet)*
4. New monitoring methodology {if it is not approved yet)*
5. Baseline data*

* For SSC-COM, these items are simplified or not required

s 3 Crediting periad

= Crediting period: the period at which CER credits are generated
as results of CDM project activities
» Project participants can select one of the following options
alternatively:
» Max. 7 years which may be renewed at most two times
s Max. 10 years with no aption of renewal

.| Baseline methodology (1)
= Baseline: Estimated GHG emissions which would have occurred in the

absence of the CDM project activity

= Directly affects the amount of CERs generated by the CDM project ~ Critical part
in PDD

» CDM project must be additional to B.L.
» Additionality must be proved in PDD

» Baseline must be approved by CDM-EB {after an examination of Meth-
panel)

= Policies and situations in host country should be reflected in consideration
of baseline setting




' Baseline methodology {2)

= One of the following baseline methodologies shouid be selected
» Existing actual or historical emissions
» Emissions from a technical that represents an economically attractive course of
action, taking into account barriers to investment
+ The average armissions of similar project activities under taken in the previcus five
years, in simitar social, econcmic, enviranmental and technological circumstances,
and whose performance is among the top 20% of their category

Approval process of new baseline (1)
= Newly proposed baseline must be submitted to Meth-panel for an
examination

« Approved baselines methodologies can be used without re-submission

« Approved baselines currently avaiiable
» AMOOOY: HFC-23 decomposition (S. Korea)
= AMO0D0Z: Landfill gas capture {Brazil}
= AMOGO3: Landfil! gas capture and electridty generation {Brazil)
o AMOO04: Rice husk power station {Thailand)

« Unless otherwise, all projects must propose their own new baseline methodologies

for approval

S

55 . Approval process of new baseline (2)

» Out of 36 proposals so far submitted, onty 9 passed the Meth-panet, and
only have finally approved by CDM-EB

« Rest of the proposals are needed to re-submit again and again until
approvals are gbtained

>> Complex process

= As time goes by, approved baseline methodologies will be accumulated

»> becomes easier process in the future?

ss . Monitoring meth. and plan (1)
= The way to monitor and assess actual GHG emissions from CDM
project {(after CDM project is implemented)
= Differences between monitored GHG emissions and baseline (set
at PDD) are the amount of CERs > > Critical
» Same as the haseline case, monitoring methodology also must be
approved by CDM-EB

s7|Lii Monitoring meth. and plan (2)

= Monitoring plan should provide for:

« Collection all relevant data necessary for estimating, determining or measuring
kaseline/emissions during the crediting period

» Collection of increased emissions outside the project boundary that attributable to
the project during the crediting period

s Collection of information relevant to analysis of environmental impacts of CDM
project activity

« Quality assurance and cantrol procedures for the monitoring process

= Pracedures for periodic calculation of reduction by CDM project, and for leakage
effects

ss [_:] Approval process of



new monitaring methodology {1}

» A parallel process to the epproval process of the basealine
methodology

= Only 4 methodologies have been approved by CDM-EB

= Need for submission of monitoring methedologies as weli as
baseline until both of them are approved
>> a tough process for the moment

ss _i| Baseline and monitoring meth.: Approval process by CDM-
EB {1)

. Biomass co-generation (Brazil}: A

. Fuel switching in stefl production {Srazil}: &

. CO2 reduction from chemical process {Trinidad and Tobago): €
. Landfitl gas recovery (Brazil): A

. Landfill gas recovery (Brazil): A

. Hydro power station (Guatemala): C

- HFC-23 decomposition {S. Korea): A

. Hydro power station (Costa Rica): C

. Biomass power station (Thaitiand): C

1. Landfll gas recovery and power st. {S. Africa): A

[ T VI BT I S I U

so | Baseline and monitoring meth.: Approval process by CDM-
EB (2)

1. Biomass power station {India): C

1. Wind power station (Jamaica): 8

12.Methane recovery and power st. (Malaysia): ?
14.Biomass power station {Thailand}: C

15.Biomass power station (Thailand ): C

1s.Fuel switching in food factory (Chile): A
17.Energy eff. improvement at oil refinery {China}:?
1s.Co-generation by natural gas {Chile}: ?

10 Biomass power station {Thailand): A

20. Hydro power station {Colomnbia}: ?

EB (3)

= _bandfill gas recovery (Brazil): A

22.Methane recovery {Chiie): ?

2 Hydro power station (Mexico): A

2. Wingd power station {Columizia}: ?

zs.Biomass power station (India): ?

2.0l field associated gas recovery {Vietnamj: 7
27.Biomass power station (Brazil): ?

20 Fuel switching {coal — biomass} {India}: ?

2. Fuel switching in stell production (Brazil): C

. Energy eff. improvemnent at power st. (India): ?

62| 1 Baseline and monitoring meth.: Approval process by CDM-
EB (4)

x.Exhaust gas recovery and power st. {India): 7
sa.Methane recovery and power st. (India): ?
3x.Energy eff. improverment at cement factory (Costa Rica): 2



u Methane recovery and power st. at livestock (Brazil): ?
3s. Biomass power station and co-gene. {(India): ?
3. Wind power station {Egypt): ?

= Project outline
+ Additional installation of HFC-23 collection and decomposition
equipments to the currently operating HCFC-22 manufacturing plant of
Ulsan Chemical Co.Ltd, in S. Korea
» HFC-23 is generated as a by-product of HCFC-22 production
+ HFC-23: GWP 1170G
>> very strong global warming power

84 |1 Case study: HFC-23 decomposition CDM project: Cutline
» Project participants

* Hast country (S. Kerea): FIRSTEC Co. 1td. (a2 group company of Ulsan Chemical
Co. Ltd)

« Donor country {Japan): INEOS Flour Japan Ltd {Tokyo, Japan)
= DOE (planned): Japan Quality Assurance Organization (JQA)
= “A" rank assessment was given from CDM-EB to the baseline and
monitoring methodologies in this project for the first time in the world

o5} Case study: HFC-23 decomposition CDM project: Outline
» Planned GHG emissions reduction: 1.4 Mt-CO2
* Due to very high GWP, CERs acquired in this project (in CO2 equivalent) is very
large
= Highty profitable CDM project compared to its initial investrent cost
= Crediting period: 7 years {may be renewed twice later) starts at 15t April
2004
= No QDA is used >> ODA problem is cleared
= Life time of the project: 30 years >> finishes before starting HCFC-22 regutation
under the Montrea! Protocol

66 || Case study: HFC-23 decomposition CDM project: Baseline
setting

= Baseline approach selected: Existing actual or historical emissions

s Production/consumption of HFC-23 and HCFC-22 are not regulated at all
under the current law in S. Korea.
= There is no ecanomic incentive for Ulsan Chemical Co. Ltd. to invest HFC-
23 decomposition equipment which entails significant capitat and
operating costs.

= Therefore, this COM project is additional
>> Principals for required additionality are clearly stated in PDD

§7| 22 Case study: HFC-23 decomposition CDM project: Baseline
setting

= HFC-23 decomposed per HCFC-22 production amount: ™Cut-off” condition
» Set at the lowest latest annual historical data {2.9%) over the past three years in the same plant
+ IPCC GPG is set at 4%
+ Ensure conservativeness to set baseline
= Use IPCC GHG a5 a safety vabve if actuat “out-aff* is higher than IPCC GPG vadue
» Additional HFC-23 resulting from decrease in effidency will not be cousted for CERs
s "Cut-off* value wili be monitored and checked
= Explanation for existing barrier to CDM and conservative baseline setting —
successfully passed CDM-EB’s assessment



8 i Case study: HFC-23 decomposition CDM project: Monitoring
» Monitoring methodcology and plan are explained in PDD as followed
+ Directly measurable HFC-23 inputs to be destroyed in the decomposition plant
{=emissions reduction in this CDM project)
» Project beundary is fimited to the decomposition plant {emissions outside the plant
is excluded from B.L.}
» Emissions within the project boundary
» CO2 emissions from LNG combustion at the decomposition plant
= 02 emissions from decomposition process
» HFC-23 leaked from the decompositon plant
s It is proved that all these can be directly measurable

» Emissions outside the project boundary
s Indirect CO2 emissions by electricity consumption in the decomposition plant {using CO2 coefficient
for an average thermal power station}
» Imdirect CO2 emissions by steam input {using a typical LNG boifer energy effidency)
« It is explained other GHG ernissions are negligible
« "It is not considered to estimate the CD2 emissions generated by constructions of the
decompaosition plant, since it is unrealistic to demand detailed life-cycle-assessment
which may suppress CDOM scheme.”
= Careful justification of the monitoring methodotogies are made by clear and detailed
explanations for atmost all aspects of the praject

w ' DOE accreditation process
» CDM-AT: Desk review, Witnessing, On-site assessment
= CDM-AP; Recommendation to CDM-EB
+ Desk review: paper review

+ Witnessing: check the capacity of validaticn, verification, certification of CDM project
= For the witnessing, an actual project and PDD with approved baseline and manitoning methodology are
necded

« On-site assessment: check human resource, management as appropriate
w DOE is necessary for CDM implementation
» Currently, 17 entities are under the assessment of CDM-AP, CDM-AT.
= 2 entities are likely to be accredited at the next
CDM-EB

DOE candidates under assessment (1)
1.Asahi and Co.(Japan)
2.British Standards Institution (UK)
3.BVQI Hoidings Ltd. {(UK)
4.Chuo Aoyama PwC Research Institute Corporation (Japan)
5.Clouston Environmental (Malaysia)
6.Det Norske Veritas Certification Ltd. (DNV)(Norway)
7.ERM CVS (UK)
8.Japan Audit and Certification Organisation for Environment and Quality (JQCQO}

(Japan)
9_Japan Consulting Institute {(JCI) (Japan)
10.)2pan Quality Assurance Organisation (JOA) {Japan)

22 [7i| DOE candidates under assessment (2)
11.KPMG Certification B.V. {(Netherlands)
12.5GS UK itd. (Swithland}
13.The Korea Energy Management Corporation (Kemco) (S. Korea}
14.Tohmatsu Evaluation and Certification Organization (TECO}{Japan)
15.TUV Antagentechnik GmbH (Germany)
16.TUV Siiddeutschland Bau und Betrieb GmbH {TOV Siiddeutschland){Germany)
17.URS Corporation Limited (UK}



1 {1 After DOE established...
1. Validation of proposed CDM project
2. If OK, validation report will be submitted to CDM-EB
3. Formal registration of CDM project
+. A DOE can only perform up to this point {(validation and registration)
s. After this point, different DOE should take over (for verification and
certification)

1| Verification after CDM is implemented (1)

1. After CDM is implemented, project participants shall monitor the project activity
based oh the monitering ptan in PDD, and submit the monitoring report to DOE

2. Verification of emissions reduction by DOE
1. Determine the smount of emissions reduction based on the monitoring report
2. Checking consistency between PDD and what actually oocermed
3. If necessary, on-site assessment
4. Comparison between actuil emissions and baseilne
5. Reviewing monitoring results,monitoring methodology
6. Verification can be carried out every vear? {ng specification so far)

75 73| Verification after CDM is impiemented (2)
s DOE: submits the verification report to CDM-EB and open to the public
s DOE: Certifies the amount of emissions reduction (=amount of CERs
issued)
» DOE: submits the certification report to CDM-EB and open ta the public
(=formal request for issuance of CERs)
s CDM-EB: lssuance of CERs in the pending account in the CDM registry

76 [ 1] Small Scale CDM (SSC-CDM) project

s More than one S5C projects can be bundled together for PDD, validation,

registration, monitoring, verification, certification
* However, normal CDOM cannot be divided into several SSC-CDMs

» Simplified POD can be used

» One DOE can petrform throughout process from validation to verification,
certification.

» Lower registration fee and share of proceeds will be applied

» Prompt CDM registration can be made

s[5 CDM registration fees
= CDM registration fees are as follows depending upon amount of emissions
reduction




1.1, Definitions and Modalities for AR-CDM
Rules decided in COP9

Eistto SATQ, Foresiry Agency

"+ Definition of forest for AR-CDM
- Same as definition of forast for L.ULUCFE activities under Article 3:
ie.
P) minimum arez of tand of 0.05-1.0ha,
23 minimum crown cover of 10-309

3) minimum tree height of 2-5 meters ai maturity

| Definition of afforestation for CDM
- Same as definition for afforestation for LULUCF{land use, land-use change and
forestry) activities under Article 3;
ie.
The direct human-induce conversion of land fhat has not been forested for a
period of at least 50 years to forested land.

4 E Definition of reforestation for CDM
- Same as definition for reforestation for LULUCF activities under Article
3:
ie.
The direct human-induced conversion of non-forested land to forested

land, occurring on those lands that did not contain forest on 31 December
1989.

5 L‘ | Eligible activities for CDM
The eligibility of LULUCF activiiies under Article 12 is limited to
afforestation and reforestation.

» Therefore, initial plantation in logged after area is not eligible for CDM.
(Initial plantation in logged after area is forest management. )

s[5 Project boundary |
«It geographically delineates the afforestation or reforestation project
activity under the control of the project participants.

-The project activity may contain more than one discrete area of land.

7 1! Baseline net greenhouse gas removals



by sinks

« The sum of the changes in carbon stocks in the carbon poois within the
project boundary that would have occurred in the absence of AR-CDM.

» No need minus in emissions.

by sinks

»The sum of the verifiable changes in carbon stocks in the carbon pools
within the project boundary, minus the increase in emissions of GHG
within the project boundary, attributable to AR-CDM.

*Need minus in ernissions.

*» ¢.g. 3 emissions in baseline scenario;

10 emissions in the project scenarto:
» In calculating actual net GHG removals, minus 10-3=7.
(reason:In actual net GHG, it explains “minus the increase in
emissions”.)

10 |3’ In the case of decreased emissions

+ ¢.g. 10 emissions in baseline scenario; 4 emissions in the project
scenario:

+ Emission reductions for 10-4=6, no credits can be attained.

(reason:In actual net GHG, it explains “minus the increase in
emissions™.)

! Examples of emission reductions in AR-CDM
—»No credit can be attained for emission reductions

» There was slash and burn cultivation in baseline scenario. Slash and burn stopped in project
scenario. But no credit can be attained for CO2 emtission reductions for guitting slash and
burn cultivation.

+ There was 100 cows and 0 trees in baseline scenario. 30 cows and 1004 trees in project
scenario. But no credit can be attained for methane emission reductions for diminishing cow
farming.

12 1| Why can no credit be attained for emission reductions in AR-CDM?

« Because emission reductions is not eligible for LULUCF CDM, but only
afforestation/reforestation is eligible.

+ Because activity of quitting slash and burn is not afforestation/reforestation but is forest
management.

« If we could get credit through emission 1212121 2reduction in AR-CDM, activities to let the
people, who carry out slash and barn, stop and to plant very few irees might create lots of
credits.

13 @ Leakage



« Leakage is the increase in GHG emissions which occurs outside the boundary,
which is measurable and attributable to AR-CDM.

« The increase in GHG removals which occurs outside the boundary (positive
leakage) is not included.

+ The decrease in GHG emissions which occurs outside the boundary is not
considered.

14 |17 Net anthropogenic greenhouse gas removals by sinks (This corresponds
credits)

Net anthropogenic greenhouse gas removals by sinks
= Actual net greenhouse gas removals by sinks

- Baseline net greenhouse gas removals by sinks

— leakage

15 _i| Carbon pools
Same carbon pools for LULUCF activities under Article 3.
L€.
« 1)above ground biomass, 2)below ground biomass, 3 )litter, 4)dead wood,
and 5)soil organic carbon.

16 |_Elj Choice of § carbon pools
» Projects participants may choose not to account for one or more carbon
pools in a way that the choice will not increase the expected net
anthropogenic removals by sinks comparing the costs of measurements
of the carbon pools.

17 E Participation requirement for AR-CDM
- Same as participation requirements of energy CDM. i.e. Party to the Kyoto
Protocol, Assigned Amount is calculated, national registry is ready, the most
recent required inventory is subrmnitied etc.
« In addition to those, non-Annex I country (host country) has selected minimum
land area, minimum tree cover, and minimum tree height and reported to the
Executive Board through Designated National Authority,

18 [L)| When is verification/certification undertaken ?

« The initial verification/certification may be undertaken at a time selected by
project participants.

+ Thereafter, verification/certification shall be carried out every 5 years until the
end of the crediting period.

= A systematic coincidence of verification and peaks of carbon stocks should be
avoided,

« It is understood that timing of verification/certification is different from the
timing of the peaks for about 1 year.

19 f_@ Units of AR-CDM that address non-permanence

« Project participants shall select either Temporary CER (tCER) or Long-
term CER (ICER).



« The choice of tCER or ICER shall remain fixed for crediting period
including renewals.

20 [ 1] Crediting period
» Project participants can select either the following:
{a) A maximum of 20 years which may be renewed at most two times,
{Renewal means updating.)
(b} A maximum of 30 years. No renewal.
» The crediting period shall begin at the start of AR-CDM.

21 & When to use tCERs towards meeting its commitment
= For project participants, meeting their commitments means transferring tCERs
from holding a/c to retirement a/c in national registry.
» Anmex I Party may use tCERs towards meeting its commitment for the
comenitment period for which they are issued.

= tCERs may not be carried over to a subsequent commitment period. (Same as
RMUs.}

22 L} Validity of tCER
» Each tCER shali expire at the end of the commitment period subsequent
to the commitment period for which it was issued.

23 1| Issuance of tCERs
» The certification report shall constitute a request to the Executive Board
for issuance of tCERs equal to the verified amount of net anthropogenic
greenhouse gas removals by sinks since the start of the project.

P

24 0 How to replace tCER
» Expired tCER should be replaced by AAU, ERU, CER, RMU, and/or
tCER.
« Expired tCER cannot be replaced by ICER.

25 |1 When to use ICERs towards meeting its commitment

« For project participants, meeting their commitments means transferring ICERs
from holding a/c to retirement a/c in national registry.

+ Annex I Party may use ICERs towards meeting its commitment for the
commitment period for which they are issued.

« ICERs may not be carried over to a subsequent commitment period. (Same as
RMUs.)

26 | ]! Validity of ICER
» Each ICERs shall expire at the end of the last (renewed) crediting period.
» Vahdity lasts for maximum 60 years.

21|} Tssuance of ICER (when increased)

» If net anthropogenic GHG removals by sinks have increased since the
previous certification report, certification report will request to the



Executive Board for isszance of ICERs equal to the verified amount of
net anthropogenic GHG removais by sinks since the previous
certification.

28 _' Issuance of ICER (when decreased)

» If net anthropogenic GHG removals by sinks have decreased since the
previous certification report, certification report will notify to the
Executive Board of reversal of net anthropogenic GHG removals by
sinks since the previous certification.

23 1| Needs replacement of ICER
when
1) ICERs expire,
2) reversal happens, or
3) certification report has not been provided.

[

30 |L” How to replace ICER
» Ineligible ICER should be replaced by AAU, ERU, CER, and/or RMU.

« In case of 2) or 3), ICER from the same oroject activity can replace
ineligible ICER.

» Ineligible ICER cannot be replaced by (CER.

at |1 Difference between tCER and 1CER for buyer of the credit.

+ Eligibility of tCER is secured until the end of subsequent commitment period
even in the case of carbon reversal—The buyer of the credits feels easy to purchase
tCERs from ali the project participants.

« Eligibility of ICER depend upon existence of carbon reversal and submission of
certification report. —Buyer would purchase ICER only from project participants
who are reliable.

32 _ﬂ Difference between tCER and YCER for project participants.

+ tCER will be replaced at the end of subsequent commitment period. (5 to 10
years after)—1t is not so difficult for project participants to outlook the economic
simation for purchasing credits for the replacement.

» ICER will be replaced at the end of the last crediting period. (In the longest 60
years after)— It is very difficult for project participants to outlook the economic
situation for purchasing credits for the replacement.

33.07| Analysis/assessment of socio-economic/environmental impacts (part 1)
» In energy CDM, analysis/assessment of environmental impacts are made.

« In AR-CDM, analysis/assessment of socio-economic and environmental
impacts are made.

34 j‘ Analysis/assessment of socio-economic/environmental impacts (part 2}
» Project participants submit to DOE documentation of analysis of socio-
economic/environmental impacts. If negative impact is considered
significant by the project participants or host Party, project participants



have undertaken a socio-economic impact assessment and/or
environmental impact assessment in accordance with the procedures

required by the host party.

35 E Analysis/assessment of socio-economic/environmental impacts (part 3)

« Project participants submit Project Design Document that includes analysis of socio-
economic/environmental impacts.

» This environmental analysis should include, where applicable, information on, inter alia
hydrology, soils, risk of fire, pests, and diseases.

» This s0Cio-economic analysis should include, where applicable, information on, inter alia :
local communities, indigenous peoples, land tenure, local employment, food

production, cultural and religious sites, access to fuelwood and other forest

products.

36 [, Additionality (part 1)
- Additionality of AR-CDM and additionality of energy CDM are symmetrical.
» Description of additionality of energy CDM:
A CDM project activity is additional if anthropogenic emissions of GHG by
sources are reduced below those that would have occurred in the absence of
registered CDM project activity.

37|71 Additionality (part 2)
« Description of additionality of AR-CDM;
An afforestation or reforestation project activity under the CDM is additional if the actual net
GHG removals by sinks are increased above the sum of the changes in carbon stocks in the
carbon pools within the project boundary that would have occurred in the absence of registered

CDM afforestation or reforestation project activity.

+ In this provision, interpretation of “in the absence of CDM” is very important. If business-
as-usual plantation should eccur “in the absence of CDM?”, baseline scenrario and project
scenario could be identical and additionality of AR-CDM could not exist at all.

a8 3] Additionality (part 3)
» To avoid “anyway project” or free rider project, some countries wanted
to add:
[ ... does not result in accreditation of project activities that will have

occurred in the absence of the CDM).

« This [ ] part was deleted through negotiation process because of
keeping symmetric between AR-CDM and energy CDM.

39 .| Report of Meth 06— But, it is not EB’s report.

= interpretation 1: without the ability to register under the CDM, proposed project activity
would be, or would have been, unlikely to occur. A baseline methodokogy evaliate 2 priori
whether the project activity is the baseline scenario;

* interpretation 2: if the proposed CDM project activity is not tmplemented, a less GHG
friendly activity would have been initiated or be continued instead. A baseline methodelogy
does not evaluate a priori whether the project activity could be the baseline scenario.

» The Meth Panel recommends that the 1st interpretation should be the only one used.

(7-8 July 2003)

40 | -], larger emission




a1 :_i.' Report of EB10: tool to demonstrate additionality
. Examples of tcols may be used to demonstrate that a project activity is additional and therefore not the
basgiine scenario include, among others:
{a) A flow chari or series of questions that jead to narrewing of potential baseline options;
and/or
{b) A qualitative or quantitative assessment of different potential options and an indication of
why the non-project option is most likely; and/or
{c) A qualitative or quantitative assessment of one or more barriers facing the proposed project
activity (such as those laid out for small-scale CDM projects); and/or
{d} An indication that the project type is not common practice (e.g. cccurs in less than [< x%|
of similar cases)
;and not reguired by a Party's legislation/regulations.
(28-29 July 2003)

Project participants shall select from among the following approaches the one
deemed most appropriate:
(a) Existing or histortcal changes in carbon stocks;
{(b) Changes in carbon stocks from the land use that represents an economically
attractive course of action, taking into account barriers to investment;
{c) Changes in carbon stocks from the most likely land use at the time the project
start.

({a) and (b) are symmetric to those of energy CDM.}

43 (3] Small Scale AR-CDM

« Threshold of Small-scale energy CDM: 15 k CO2-t/yr

« Small-scale AR-CDM:

- Net anthropogenic removals by sinks is less than
&k CO2-t/yr, and

- developed or implemented by low-income communities and individuals as determined by the

host Party.

+ 8 k CO2-tfyr corresponds te 300 ha of Eucafyprus or 1000 ha of indigenous species in dry
forests.

+ COP requests SBSTA to recommend a draft decision on simplified modalities and
procedures for small-scale AR-CDM, taking into account Parties” submissions due on 28
February 2004 and the technical paper prepared by the Secretariat, for adoption by COP 10.

44 @ tnvasive alien species
GMO({genetically modified organisms)

» Draft decision of COP 9 says: COP recognizes that host Parties evaluate, in
accordance with their national laws, risks associated with the use of invasive
alien species/GMO by AR-CDM and that Annex I Parties evaluate, in accordance
with their national laws, the use of tCERs/ICERs generated from AR-CDM.

+ There is no provision concerning invasive alien species or GMO in the ANNEX,
which explains modalities and procedures.

« Invasive alien species are explained in

http://www.incn. jp/protection/species/worst 100.html

45 |71 International agreement



+ Draft decision of COP 9 says: COP is cognizant of relevant provisions
of international agreements that may apply to AR-CDM.

+ No specific names of conventions such as CBD, CCD, or Cartagena
Protocol.

« There is no provision concerning an intemational agreement in the
ANNEX, which explains modalities and procedures.



¢ 1] Project Cycle in Sink CDM

2 1| Overview of the Project Cycle
#Project Cycle

s 1| Closer look at each component

Project Design (PP)

#|dentification of project site
= In a country where socioeconomic conditions are stable
» Land tenureftitle is clear
= Land which has not been forested since 1990

4#ldentification of local counter part

= Reliable local counter part is crucial (knowledge on local regulations, cusioms,
etc)

+ 5. PDD and New Methodology/ Approved Methodology
5[ Entity involved in approval of New Methodologies
s|=] Procedure for approving proposed new methodologies

717-.] Mechanism of how CDM EB works for approving
NM

#Project participants willing to validate / register a CDM project
activity shall:
—use an approved methodology by the EB
—propose a new methodology to the EB for consideration and approval

s[{2] Mechanism of how CDM EB works for approving
NM

#Submit proposed NM:
= The project participant proposes a NM, through a DOE
» The DOE determines whether the proposed project activity intends to
use a NM.

= The DOE shali check and forward the proposed NM to the EB for
review

s/ 0! Mechanism of how CDM EB works for approving

#®#Submit proposed NM:
= The secretariat forward the documentation to the EB and to the Meth
Panel (MP) after having checked by DOE
s Preliminary communication with MP and project participants



» The secretariat makes the proposed NM publicly available on the COM
web site for public comments

{1l Mechanism of how CDM EB works for approving
NM

#Desk Reviewers {DR) wili review and comment on the NM

#MP will based on DR comments, further review NM and
recommend it to EB

#EB will decide on the grading of the NM and once approved, EB
will make it publicly available = Approved Meth

Validation 1 (DOE)

sAfter approval of NM submitted to EB, DOE can proceed with
validation process
= DOE checks requirements and conditions such as:

+ Participation requirements
+ Stakeholder comments
+ Socio-economic and environmental impacts

12|71’ Validation 2 (DOE)
s DOE checks requirements and conditions such as {cont):
+ Additionality requirements
+ Baseline scenario
+ Monitoring plan
+ Leakage, otc
s Details will be discussed in the section of PDD and technical discussion

1310 Validation 3 (DOE)
#0nce the project is validated, DOE submits a validation report to
EB

= DOE also informs project participants the date of submission
{confirmation of validation as well)

= DOE requests EB to register the project
» DOE makes the report publicly available

14'0] Registration (EB)

#Upon receipt of validation report and the request by the DOE, EB
will register the project as a CDM project unless a request by
following entity is made: '

s A Party involved in the proposed project;
= At least three members of the Executive Board

15.0] Monitoring 1
(Project participant)



@®After registration of the project, the actual CDM project
activity starts with monitoring activity, and monitoring
involves:

= Actual net GHG removals
s Baseline net GHG removals
= Techniques for sampling and measuring carbon pools and GHG emissions

by sources
15].2] Monitoring 2
(Project participant)
#Monitoring involves (cont):

s All potential sources of leakage

» Provides a monitoring report for the purpose of verification and
certification, etc

1| Verification/Certification 1
(DOE)
#After project implementation and monitoring, independent review
by DOE is conducted {verification)

#Certification is assurance of the net GHG removal by the project
activity and given after verification

13| | Verification/Certification 2
(DOE)
#Verification involves:
= On-site inspection on a review of performance records
w interviews with PP and stakeholders
» collection of measuremenis, testing of the accuracy of monitoring
equipment
» socig-economic and environmental impacts, etc

Issuance of CER (EB)

#DOE finalize certification report and make request to EB to issue
CERs and the report specify whether PP has chosen:
= {CERSs {tsmporary CER)
u ICERSs (long-term CER)

1903




12 Project Design Document
(PDD) of Sink CDM

222! What is PDD?
#PDD is a project proposai which explains how the project activity removes
GHG

#Used as a basis for validation

+#Contains information regarding requirements of CDM project

#Written with application of the approved methodology of both Baseline
and Monitoring

3 1! Possible contents of PDD in the Sink CDM (Appendix B of L.27)
{a) A description of the project activity
{b) A description of the present environmental conditions of the area

{c) A description of legal land title, rights of access to the carbon, cumrent land tenure and
land use

{d) Carbon pools selected

(e) BL methodology in accordance with the present annex

() Measures to minimize potentizl leakage

(g) Start date for the project activity and the choice of crediting periods
(h) Selectad approach for non-permanence

s 7i! Possible contents of PDD in the Sink CDM (Appendix B of L.27)
(i) Description of how the net GHG removals by sinks are increased
(i) Environmental impacts of the profect activity
(k} Socio-economic impacts of the project activity
{) A descripticn of planned monitoring
{m) Information on public funding from Annex | Parties
{n) Stakeholder comments
{0} A monitering plan that meets the requirements of para 25
{p} Calculations

5.2 Sections of PDD 1 (a) — (c)
#Sections (a) — (¢} mainly require basic information of the proposed
praoject activity
= Purpose of the project activity, Technical description, location and boundaries
a Climate, hydrology, soils, ecosystems eic
= Legal title to the tand, rights of access to the sequestered carbon

s 21| Sections of PDD 2 (d)

«In section (d) , specify carbon pools to include or exclude. There are 5
carbon pools;
= above-ground biomass,
» below-ground biomass,
n litter,
» dead wood and
= s0il organic carbon

7Z. Sections of PDD 3 (e) - D
#BL methodology: Generic method of how to prove additionality



and set baseline (for the procedure see project cycle)
» Not project specific
» Qualitative or quantitative criteria of proving additionality
= Method of how to set baseline

s: =1 Sections of PDD 3 (e) - @
+50me examples:

= Reforestation project in Surabaya, Indonesia = in host country or SE Asia

= Additionality test:
+ No law enforcement to plant {not common practice}
» Low IRR, ROE {financial barrier), etc

= Method of how to set baseline
+ Criteria to take into consideration
» Possible scenario options {dedsion trees | scenanic analysis efx)

s[~ Sections of PDD 4 (f) D
#In section (f), you need to describe measures to minimize
leakage

= £.g. Agricultural land -2 Plant trees > Agroforestry

+ During the initial phase, crop production decreases - may cause cut down of
more area for crop production

= Note:
+ Count only negative leakage
+ Only leakage by sources

nitl| Sections of PDD 5 (g) - (h)
#®For section (g), specify starting date and the crediting period you
chose
« Crediting Period = 30 yr.*1 or 20 yr¥3
#In section (h) , choose an approach for addressing non-
permanence issue
= Specify whether to chose tCER or ICER

12|23 Sections of PDD 6 (i)
#Section (i) requires a brief expfanation of how the project increases GHG
removal ADDITIONALLY
= }t is a section for brief description of additionality
= List up barriers, examples of why the project activity is not common practice

13|21 Sections of PDD 7 (j) — (k)
*If any negative impact is considered significant by the project participants



or the host Party, project participants need to conduct socio-economic
impact assessment and/or an environmental impact assessment in
accordance with the procedures required by the host Party

» When developing a project, you need to know what criteria are applied to what
type of project (e.g. EIA is needed for any plantation exceeding 1,000 ha)

4 = Sections of PDD 8 (1) — (n)
#Section (I) covers monitoring to address negative impacts regarding
socioeconomic/ environmental aspects.
#{m} - whether ODA is included or not
«In section (h), stakeholder comments are dealt with. A summaiy of the
comments, and a report on how due account was taken of any comments
received.
-> local participation is necessary

15 = Sections of PDD 9 (0)
#Saction (0) covers monitoring.
= Apply an AM for monitoring methodology

= On technical issue of monitoring, the detailed discussion can be found in Good
Practice Guidance for Land Use, Land-Use Change and Forestry (Chapter 4.3)
» Stratified sampling, sampfing effort vs uncertainty, pool and gas coverage, etc

#In the section {p), you need to calculate GHG removals
= formulae used to estimate the baseline net greenhouse gas removals by sinks
« formulae used to estimate leakage
» formulae used to calculate the actual net greenhouse gas removals by sinks

» formulae used to calculate the net anthropogenic greenhouse gas removals by
sinks



2] Interests of Project Participants in Sink CDM

z =} Interests of Project Participants 1
#Advantages and Disadvantages of applying tCER and ICER in industrial
plantation, Agroforestry and Environmenta! Reforestation?
4How do you prove additionality as it is done in Energy sector CDM?
#How do you decide BL scenario (How do you list up what opfions and
how do you narrow down to 1 scenario)?

.| Interests of Project Participants 2
+How do you minimize and deal with leakage ?
#What are the advantages and disadvantages regarding the choice of
Crediting Period?
#How do you cope with invasive exotic species and GMO?
#+What are the perspectives on S5C and issues related to it?

In

1| Interests of Project Participants 3

#Regarding socioeconomic/environmental impacts, how and what do you
analyze?

#What is a concrete monitoring method?

#What are the issues related to validation and verification?

5|7] Technical Aspects of
Sink CDM

1] What are the key issues regarding technical
aspects

#Additonality

« Baseline setting

« Monitoring Plan
# #CERs and ICERs

# Leakage, Socio-economic/ Environmenial Impacts

#0thers (base year, forest definition, etc)

7.0 Basic requirements for
CDM projects
#Additionality

a Project # Basetine scenario
->Additionality
#Baseline scenario
= Justifiable and reasonable
4#Monitering Plan
s Good monitoring to ensure GHG removals by sinks



s .| Additionality 1

#COP3 Decision: For the definition, please refer to Mr, Sato’s presentation.

. Additionality 2

#Examples:
= Absence of legal obligation of reforestation
= Economical & financial barriers (low IRR, large initial capital investment, efc)
a Planting trees is not common practice etc

102 Additionality 3 (in sink CDM)
#Barriers:
a Land tenure
a Political risks
a Other risks: Fire/lnsects/Diseases/Human factor
« Financial/Economical: Low IRR/NPY,
w Technological aspects: High moriality rate, soi! conditions  Introducing mycorrhiza etc
#Not common practices

=i Additionality 4 (Ways to prove in Energy sector)
{a) A flow-chart narrowing of potential baseline options; andfor
{b} A qualitative or quanfitative assessment of different potential options and an indication of why the
non-project option is mare likely; and/or
{c} A qualitative or quantitative assessment of one or more barriers; andfor
{d} An indication that the project typs is not common practica {8.9. ocours in iess than [<x%] of
similar cases) in the proposed area of implementation, and not required by a Party's
legislation/regulations.

iz | Baseline 1
#COPY decision: (see Mr. Sato's ppt)
#BL is a reference compared with real project removals
#BL serves to quantify removals of CO2 that are additional as a result of
the project activities

13 1| Baseline 2
«Concept of BL

1! Baseline 3

#3 Approaches: Choosing a BL methodology (choose only 1)
» Existing or historical changes in carbon stock
= Changes in carbon stocks in the project boundary from a economically afiraclive
land use
= Changes in carbon stocks in the preject boundary from the mest likely land use at
the time the project starts

14!

1507, Baseline 4
4Typical BL setting
s List possible scenarios
» By decision trees, qualitative/quantitative assessment, scenario analysis, etc,

choose most probable option as a project BL
+ (in this process, you would have to prove your project activity s not the BL scenario}



a Quantify BL removal

i5[2] Baseline 5

/= Baseline 6

12 _3| Monitoring 1
{Project participant)

#Monitoring refers to collection and archiving of ali data for determining the
baseline, measuring removal by sinks of GHG in the project boundary
involves :

#Data for estimating the actual net GHG removals by sinks during the
crediting period

#Data for determining the baseline net GHG removals during the crediting
period

1.2 Monitoring 2
(Project participant)

#If the project uses control plots for determining the baseline, specific
techniques for sampling and measuring carbon pools and GHG emissions
by sources

#ldentification of alt potential sources of leakage during the crediting period

#Project participant provides a monitoring report for the purpose of
verification and certification

»'C1] Monitoring 3
(Project participant)

#lindustrial Plantation
= More data available in terrs of biomass, expansion factor
= Tree forms/shapes could be more uniform

&Agro-/Social Forestry
= Higher variability, scattered in many areas, different species, etc
» Local involvement necessary etc

#Environmental Plantation
= Even higher variability than agroforesiry
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POTENTIAL AND CONSTRAINTS FOR
AR-CDM IMPLEMENTATION IN INDONESIA

INTRODUCTION

Clean Development Mechanism is one of mechanism offered by Kyoto
Pratocol to achieve sustainable development of forest management in
developing countries as well as reducing 6reen House Gas (6HG) emission of
developed countries, which could be dene by implementing Afforestation and
Reforestation {AR). Indonesia commitment on climate change is ratified in
law No. 6/1994, confirming Indonesia commitment to United Nation
Framework Convention on Climate Change, UNFCCC.

Considering the large forest area, third after Brazil and Zaire,
Indcnesia potential as one of the sink country is not questionable. This
paper aims to explore the potential and constraints for AR-COM deployment
in Indonesia, and develops strategies needed to facilitate the implementation.

LAND USE IN INDONESIA

Land use issues are important in Indonesia. Table 1 summarises current
land use in Indonesia. The tofal area of Indonesia is about 780 millions ha,
consisted of land area of about 191,277,938 ha, and about 56.7 % of this land
{108 571,713 ha) are forests! {Table 1), which form about 45 % of the
tropical forest in Southeast Asia. Table 1 show the potential of land use for
the global carbon market.

Table 1. Land use in Indonesia, 2000

Lond use Area (Ha) % of total
1. Forest cover *) 108 571,713 56.7 %
2. Wood land / agroforestry 8,905,200 47 %
3. | Agriculture / paddy field 8,106,356 42%
4 Plantation 16,543,663 86 %
5. Fallow land 10,260,492 54 %
6. Grassland 2424 469 13%
7. Shifting cultivation / waste land / garden 12,768,711 67 %
8. House compound and surroundings 5131727 27 %
g. Dyke / ponds 642 905 03%
10. Mosaic of mixed vegetation cover & 17 922,705 94 %

others

Total land area *) 191277938 100 %

Sources: Bureau of Indonesian Statistic (BPS, 2001), *MoF. (2001)

' Forest as defined by the Indonesian is an area dominated by a group of trees having height
usually more than 5 meters, with forest canopy cover bigger than 40 %, and having at least
2 canopy layers, rich in biodiversity, perform specific micro climate, and dense group forest
layer.



AR-CDM should be directed to maintaining forest area from
deforestation inciuding illegal logging, forest fires, as well as improving
welfare of people in the ferest frontier.

To support AR-CDM implementation, several studies on potential
carbon stocks from several AR-related activities such as agroforestry,
monoculture forest plantation, afforestation, enhanced natural regeneration,
and reduced impact logging have been undertaken (ICRAF, 1988, Murdiyarso,
et.al., 2000, Boer, etal.,, 2001, Ginoga, et.al., 2002). These studies used
several methods and model on measuring carbon, depend on the whole
purposes of the study. The most frequent and easiest methods were
alometric equations for above ground biomass, using several medels including
Brown (1997).

Indonesia National Strategies Studies on LULUCF CDM (2003)
reports that potential carbon stock of Indonesia around 24,704 Mt Carbon.
Of which, 79% are coming from forest, plantations (11%) and woodland /
agroforestry (4.5%). How to change the potential to reality is a challenge
for Indonesia Government and others stakeholders involved in CDM
implementation. Steps for doing this could be done through understanding
constraints and steps needed for impiementation.

CONSTRAINTS FOR CDM DEPLOYMENT

In general, potential constraints for CDM implementation in Indonesia
can be grouped into: (i} technical constraints, (ii) socio-economic constraints,
and (iii} institutional constraints (Table 2). Technical constraint includes
designing a good AR-CDM project which needs careful consideration on:
clear and justifiable criteria for sustainable development, the opportunity
cosis of landholders of changing to a new land use, and risks.

Socio-economic considerations are also another important constraint,
mainly because of high population density with high level of poverty. About
17 per cent of 215 million Indonesia populations is categorised as below
poverty line (Republika, 2003)). Therefore AR CDM project which financially
viable and equitable is needed as an incentives for people in the forest
frontier to maintain project, This issues need to be handle properly, before
implemented CDM.

Institutional constraints faces would be clear guidelines and
regulation for getting Certified Emission Reductions {(CERs). Stakeholders
need to have clear understanding on how long, how simple, and how much cost
needed to established CDM projects. Lesson learnt from pre AR-CDM
project in Indonesia need to be socialised, to understand potential costs and
benefit gained from potential CDM project. Land tenure and land security
are needed to avoid conflict.



Table 2. Constraints for Deployment of COM in Indonesia

No. | Technical Sosio-Economic Institutions
1 Project design Project viability Guidelines  and
Regulation
2 | Technical instruction | Financing { Internal and | Government
External commitment
3 | Land security Credit access Community
support
4 | Silviculture - Investation Land tenure
technology
5 | Technology transfer | Profit Permit issuance
6 | Baseline, additionaily, | Tax Expert
and monitoring availability
7 | Land availability Land competition
8 | Land productivity Fallow period
9 | Planting material
availabiiity
10 | Accessibility
11 | Growth and Yield
i2 | Labour
13 | Leakage (theft, fire &

insects)

STEPS FOR COM IMPLEMENTATION

Indonesia is behind Malaysia, Vietnam, Thailand, Philippine and other

neighboured countries in preparation for CDM implementation. Tweo
prerequisite for implementing COM ie., Kyoto Protocol ratification and
establishing Designated National Authority (DNA) has yet to finished.

Based on Autonomy law No. 22/1999, location of CDM projects would

be in district or provincial level.

Therefore strengthening district and

provincial knowledge of CDM as well as indicating relevant institution and
their role in CDM is needed. Table 3 shows step for getting CERs in CDM.




Table 3. Steps to get CERs

No. | Steps Roles
1 Identification of project Project developer
2. 6HG benefit and Design Project: Project developer
a. Set project: baseline,
boundaries, additionality
b. Calculate baseline and preoject
emissions
c. Adjust for leakage and risk
3. Approval National authority
Validation of project Operational entities (OEs),
Annex 1 country
4, Registration Executive board
B, Implementation of contracts Project managers, NGOs,
landholders
6. Monitoring Project developer
7 Enforcement Project developers, Oes
8. Insurance QOes
9. Verification QOes
10. Certification and Sale of CERs Oes

Source: modified from Aukland, et.al., 2002,

Steps for CODM deployment in Indonesia are as follows:

i enhancing understanding of CDM potentials and constraints for
stakeholders in district and provincial level,

(i) establishing institutions supporting COM implementation,

(i) creating provincial and district law and regulation about COM,
and

(iv) Establishing CDM forestry's pilot project in district level, as an
example of real CDM forestry project, using criteria and
standard guided by international, national, provincial, and
district procedures.

CONCLUSIONS

While acknowledging that potential of Indonesia AR-CDM project is
huge, preparation for CDM deployment is limited and behind schedule.
Understanding of stakeholders about CDM is also relatively limited.
Therefore strong and clear institutions, avoid socio-economic risk, and




simple procedures for CDM impiementation are needed. Implementation of
CDM should also support the strategy for critical land rehabilitation and
logged over areq, as well as should be secure from political, technical, and
iegal aspects.

Several steps need to undertoke immediately as follows: (i) enhancing
understanding of CDM potentials and constraints for stakeholders in district
fevel, (i} establishing institutions supperting CDM implementation, (iii)
creating provincial and district law and regulation about CDM, and (iii)
establishing AR-CDM pilot project.
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Forest policy with a view point of A/R CDM
The Myanmar Experience

1. Introduction

The environment condition in Myanmar is not yet severe, but the consequences of climate
change have become noticeable recently. The Clean Development Mechanism is, therefore,
visualized as an important mechanism to assist developing countries like Myanmar to attain
sustainable development goals as to contribute to the ultimate objective of the convention.
CDM offers many opportunities, both in terms of attracting developed countries to invest in
greenhouse reduction projects in the country and, concurrently, blaze a way towards
sustainable development.

Myanmar has a wealth of natural forest resources which, apart from sustainably satisfying the
needs for forest products, will continue their protective functions to ensure ecological and
climatical stability, biodiversity richness, soil and water conservation and services to
facilitate health and recreation. Though the Myanmar Forest Policy stipulates that plantation
forestry is only supplementary to natural forest management, large-scale plantations are being
established to replenish deforested areas and also to create additional future forest resources
of different uses and services.

This paper describes conservation of natural forest and, particularly, afforestation and

reforestation activities which may contribute towards CDM objectives in the country.

2. Policy and Legislation

2.1 Myanmar Forest Policy

To formalise the commitment and intent of the Government to ensure the nationa! goal of

sustainable forest management and development, and for optimization of socioeconomic

benefits, ecosystem integrity, climate and environmental stability, the Myanmar Forest Policy,

1995 has been adopted with its six imperatives, namely,

(i) Protection of forests, biodiversity and the entire environment

(1) Sustainability of forest resources

(iii) Satisfying the basic needs for forest products and services

(iv) Efficiency to fully utilize the potential of the forest resources

(v) People's participation in forestry, and

(vi) Public awareness of the role of forests in the well being and socioeconomic
development of the nation

2.2 Forest Legislation

The new forest Law, formulated in a holistic manner and enacted in 1992, highlights forest
reservation and protection, management of forest lands, establishment of forest plantations
environmentally friendly extraction of forest produce efficient, downstream processing in
wood-based industry and strict procedures against forest offinces while it encourages people
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participation in forestry and involvement of private sector in the general development of the
forestry sector.

3. Forest Resources

3.1 Status of Land Use

In Myanmar, economic development s based on agniculture with great emphasis placed on
sustainable development in this sector. Net sown area of agriculture has, therefore, increased
sharply during 1996 — 2002 as a result of the national land reclamation programme and
development of irrigation facilities. However, agricultural expansion has taken place mostiy
in non-forested areas and forest land use largely remains stable. The status of landuse in
2002 is given in Table 1.

Table 1: Status of Land Use in Myanmar (2002)

Ne. Land Use Area (sz} % of Land area

i Permanent Forest, Estate 173,735 25.68

2 | Unclassified Forests 180008 26.61

3 | Net Sown Arca 157,851 23.33

4 | Fallow Land : 2972 1.33

5 Cultivable wasteland 74,7759 11.05

6 | Other Lands 81,268 12.01
Total 676,377 100.06

3.2 Forest Cover

The forest resource assessment (FRA 2000), conducted by FAQ ina collaboration with Forest
Department (FD) of Myanmar, indicates that Myanmar is still endowed with a forest cover
which constitutes 52% of the total area of the country, one of the highest in the Asia-Pacific
Region. Closed and open forests respectively account for 37.4% and 14.9% of the total land
area as indicated in Table 2.

Table 2: Forest Cover (2002)

Category Area (Km?) % of Land area

Closed Forests 252,939 37.38
Open Forests 100,808 14.90
Total Natural Forests 353,747 52.28
Shrubs 107,232 15.85

Forest Fallows 11,961 1.77
Total open woodland 119,193 17.62
Other Lands 203,637 30.10
Total 676,577 100.00
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Changes i forest cover are shown in Table 3 which indicates forests cover at different

periods.

Table 3: Forest Cover Changes

Year of appraisal Forest Cover (Km?) % of total land
1925 445,187 65.8%
1955 (1% appraisal) 387,003 57.2%

- 1975 (2™ appraisal) 156,656 52.7%
1989 (3" appraisal) 343,701 50.8%
1997 (4" appraisal) 353,747 32.3%

3.3 Permarent Forest Estate (PFE)

The status of PFE in 2002 is indicated in Table 4. In Myanmar, PY¥E comprises Reserved
Forests (RF), Protected Public Forests (PFF} and Protected areas System.

Table 4: Status of PFE in Myanmar (2002}

Category ; Area (Km?) Percent of Land area
Permanent Forest Estate 173,739 25.68%
- Reserved Foresis 114,985 17.00%
- Protected Public Forests 26,799 3.96%
- Protected Areas Systemn 31,545 4.72%
Unclassified Forest Area 180,008 26.60% |
Total Forest Cover 353,747 52.28%

Source: Forestry in Myanmayr (2003}

3.4

Types of Forest Vegetaticn and Productivity

Due to its wide latitudinal and topographic coverage Myanmar possesses a vast variety of
vegetative types ranging from mangroves in the coastal areas, through broad-leaved species

to conifers in the nporthern parts of high eclevation.

productivity are indicated in Table 5.

Table 5: Forest Types by Vegetation and Produciivity

The forest vegetation types and

Km?
Types of Vegetation | Productive forests | Unpreductive forests Total
Broad-leaved 206,550 119,080 325,630
Mangrove 3,820 4,030 7,850
Bamboo 9.630 — 9,630
Conifers 10,640 - 10,640
Total 230,640 123,110 333,750

Source: Planning and Statistics Division, Forest Department
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4, Sastainable forest management

4.1 Management System

In Myanmar, although systematic forest management dates back to the monarchial days, it
has been officially recorded that scientific management started in 1856 with the introduction
of a system which has gradually evolved to what is now known as the Myanmar Selection
System (MSS). It is basically a selection-cum-improvement system under which mature and
over mature trees are extracted while the remaining stock is carefully protected and assisted
to attain a healthy maturity.

Under the MSS forests are formed into feiling series (FS) each of which is divided into 30
annual coupes of approximately equal productivity. One coupe is visited a year in succession
and the whole FS is worked over in a cycle of 30 years. In each visit mature and overmature
trees are selected for harvest. Explottable limits are carefully determined and fixed at sizes
bevond which trees are not expected to put on appreciable increment and their retention
would only interfere with the growth of young trees and impede new regeneration. Cultural
operations are provided once during the selection period and again in mid-cycle.

4.2 Silvicnltaral treatmenis

Apart from the extraction of mature trees, which itself can be considered as a cultural
cperation, various kinds of silvicultural treatments are provided in various degrees and extent
for a range of conditions.

(1) Improvement fellings (iF)
(i) Climber cutting and "Nyaungbat" felling

(iii) Gap and eprichment planting

Gaps created in the natural forests are planted up with suitable species and valuable
species introduced in locations where density and compeosition of important species are low
with a view to enrich existing forests and prevent genetical inbreed depressions. This also
improves the density of the forests and contributes towards carbon sequestration and
reduction in GHGs emissions.

4.3 Forest Protection

The Forest Department, within the updated legal framework regulates annual harvesting on a
sustainable basis and in an environmentally friendly manner. It also effectuates protection
against illegal felling and encroachments, usually with peoples' participation, and by law
enforcement where necessary.

Forest fire protection, prevention and suppression measures are taken under the provisions of
the Forest Law to prevent serious fires. However, most fires in Myanmar are light surface
fires which are considered to be more helpful than harmful especially to the fire-hardy
valuable species.

Insect and disease outbreaks are very rare and Myanmar has never experienced serious

damages. Isolated insect attacks had been reported, but they are confined to plantations,
limited and localized in nature.
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5. Afforestation/ Reforestation

5.1 The Forest Law, 1992 has provisions for the establishment of the following plantation
on forest land or land at the disposal of the Government.

(a) commescial plantation; {b) industnal plantation;
(c) environmental conservation plantation;  (d) local supply plantation;
(e) village firewood plantation; (f} other plantation.

5.2 In Myanmar reforestation was initiated as early as 1856 when small-scale teak
plantations were established by the world renowned "taungya" method. In earlier times,
silvicultural treatments were provided up to the age of 40 years after which planted areas
were left to merge with the natural surroundings.

Reforestation gained momentum in early 1960's with the main objectives to rehabilitate
degraded forests, restore defoersted areas and supplement production from the naturai forests,
Large-scale plantation forestry started in the 1980's and about 30,000 ha of forest plantations
have annually been established since. However, as asserted in the Myanmar Forest Policy,
1995, plantation forestry has always been supplementary to natural forest management and
will not replace it.

The major types of plantation established by FD are Commercial, Village Supply, Industrial
and Watershed Plantations.

The Dry Zone Greening Department (DZGD), instituted in 1997 with the special tasks to
restore environment, prevent desertification and mitigate climate change has an annual
planting quota of 25,000 ha.

Several NGO's, of which JIFPRO is a prominent one, contribute to the environment
restoration programme in the Dry Zone through assistance in the establishment of forest

plantations.

A total of 767,497 ha have been planted up country wide as shown by the types of plantation
in Table 6.

Table 6: Forest Plantations by type (2002)

Sr. Plantation type Area (ha) Percent of total area
Ne,
i. Commercial 418,550 55%
2 Industrial 59,614 8%
3 Village Supply 201,377 26%
4 Watershed 87,776 11%
Total 767,497 100%

Source: Planning and Statistics Division, FD
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3.3 Volusntary tree planting

In Myanmar, tree planting is considered to be a meritorious deed by tradition and religion.
FD distributes more than 17 million seedlings annually to the pubhic including school
children for planting in school compounds, homesteads, farms, backyards, on roadsides and
along the banks of canals and streams, etc.

6. Contribution to CDM

The forestry activities, apart from the obligation o achieve sustainable deveiopment in the
management of forest resources, contribute towards attaining CDM requirements. The
afforestation and reforestation programimes not only serve commercial and greening purposes
but, being additional to the existing forest carhon, alsce help reduce GHGs omission and
mitigate global warming.

6.1 DM Activities in the Forestry Sector of Myanmar

Myanmar, in recognition of the importance of global support to reduce GHG emissions,
ratified the United Nations Framework Conventicn on Climate Change (UNFCCC) in
November, 1994, which entered inte force on 23 February, 1995, I joined the Asia Least
Cost Greenhouse Gas abatement Strategy (ALGAS) regional project in 1955, Gn 12 August,
2003, the Myanmar Government signed the Kyoto protecol.

7. Status of Carbon Emission and uptake

After joining ALGAS, Myanmar launched the national ALGAS project in 1996 with the
principal objective to reduce the rate of growth in GHGs emission and also to enhance the
development of the carbon sinks. Under the project GHG inventories were conducted for ali
related sectors in the country to estimate the staius and magnitude of emission and uptake of
GHGs with the base year 1990 as reference.

The Intergovenmental Panel on Climates Change (IPCC) methodology was applied for the

aforesaid inventory. The results of the national GHGs inventory for the Land Use Change
and Forestry Sector are herewith presented.

7.1 Total CO; emission and uptake

The analysis of the results of the GHGs inventory had indicated that the net CO; emissions
from the forestry sector in 1990 was 2362 kt of C.

Detailed information is provided in Table 7.
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Tabie 7: Forestry and lard use change sector, total CO; emissions and uptake

. Sr. Particulars Net emission/
. No. uptake (kt of C) |
1 | C uptake from changes in forest and other woody biomass - 12,736
stocks
2 | C emission from forest and grassland conversion +17,342 E
C uptake in abandonment of managed lands -7.171
4 | Non-CQO, gas emission {race gases; in terms of CQ, +204
equivalence
Net CO; emissions from forestry sector -2,362

+ = Emission, - = Uptake

7.2 Bascline Scenario Projection of Sector GHGs Inventory to 2020
The National ALGAS Project also projected CO, emission and uptake up to year 2020,
assuming that total area of actual forests in the country was 34.4 miilion hectares in 1990

with the annual deforestation rate of 0.2 million hectares. CO, data projection from 1996 to
2020 is shown in Table 8.

Table 8: Project of C emission/uptake from 1990 to 2028, forestry sector

No. Particulars L 1990 2000 2010 2020
ktC ktC ktC ktC
1 C uptake from changes in forest and | -12,736 | - 12,480 | -12,077 ; -11,674
other woody biomass stocks
2 | C emission from forest and grassland # # # #
conversion +17,342 | +17,342 1 +17,342 | +17,342
3 C uptake in abandonment of managed -7,170 -7.115% -7.086 -7,068
lands
4 non-CQO;, traces gases in terms of C + 204 + 204 + 204 + 204
5 Total net C uptake -2,362 -2,051 -1,619 -1,198
6 Uptake in CO, terms - 8,659 -1.519 -5,935 -4,392
# Total C released (on and offside buming) 7916.80 kt
C released from decay of above ground biomass 118476 kt
C released from soil 8240.10 kt

As evident from the table, there were no net GHGs emissions from the forestry sector either
in the reference year 1990 or up to year 2020. Thus, forests could serve well as a net carbon
sink in Myanmar for many years to come. However, total carbon emission from the forests
for the base year was 17.34 Mt. Thus, forest depletion and degiadation rate is frightening,
and wunless remedial measures are undertaken in time, will threaten the environmental and
ecological stability of the country leading to a rapid climate change.
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8. Conclusion

Myanmar is still in possession of a considerabie extent of forest cover which is attributable to
the scentific management continuously praticied for a century and a half. Life-supporting
prestine natural forests continue to fiourish in many parts of the country. As indicated by the
results of the pational GHGs inventory there were no net carbon emission in 1990 and the
situation would remain so for the projected years tiil 2020.

The Forest Department of Myanmar has not only been effectively conserving the existing
natural forests but also assisting natural regeneration and enriching them in terms of density
and value. Complementary to this effort determined re-afforestation activities are being
undertaken by both the state and the people. These efforts will doubtlessly enhance both the
tangible and intangible productivity of these valuable natural resources for the socioeconomic
well being of the nation, and also promote carbon sequestration, thereby, mitigate global
warming and ¢limate change.

The threat of climate change is a giobal concern and thus, the global community is urgently
called for to effectively conserve existing forests and increase the momentum of the re-
afforestation programme. Myanmar exerts all-out effort in sustainable forest management in
general and reafforestation in particular to help secure environmental and ecological stability,
and build up a net carbon sink while adhering to its ultimate objective of sustainable
development in the forestry sector.
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CARBON STOCK ESTIMATES FOR Acacie mangium, Pinus merkusii and Shorea leprosule
PLANTATIONS IN WEST JAVA, INDONESIA

Tka Heriansyah', Chairit Anwar Siregar’, N.M. Heriyanto®, Kiyoshi Miyakuni® and Tsuyoshi Kate®

INTRODUCTION

Under the Clean Development Mechanism (CDM)
activities, carbon stock change in forest plantation must be
monitored easily and accurately to obtain carbon credits,
Formulation of allometric equations is one of the mosi
appropriate ways to estimate tree biomass ané earbon
stocks.

Ri-patia

Cry wadp it 07 b lo manm reg|

] L[, aen)
This paper formulates the simple allopmetns ;
equation of Acacia mangium, Pinus merkusii and Shoree
leprosula which also can estimate root biomass. Data
were obtained from survey in West Java, Indonesta, This b e e
research  project  was  conducted as  part of the gyt e
Demonstration study on carbon fixing forest mansgement oo g
iz Indonesia, with the cooperation of FORDA znd JICA.

METHODS
1}. Estimates ihe forest hiomass
Four plots of (.06 ha (20m x 30m) were ssiablishsd in
each site. Stem diameter at breast height (DBHY waz
measured for all trees. Tree height (H) was also measured.

&

Doy weight o f Blomesa fhg|

-
£

e

Allometric equations of young Shorea leprosula

2}, Formulate aliometric equations

Fifteen sample trees were cut down around the each
plot. Tree size as DBH, H, and weights of stem, living-
and dead-branch, leaf and root were measured in the eld.
Samples were brought to the laboratory to measure cven-
dry wemght. Each sample was dried using a constan:
temperalure oven. Drying look two days (B5°C) for leaves
and woody biomass under 10 cm in diameter, and four
days (85°C} for woody biomuss over 10 cm in diameler,

Forest Biomass

RESULT The biomass of dcaciq mangivm (A), Pinus merkusii (B} in
each stand age and Shorea leprosuia (C} in each stand age
and spacing

CONCLUSION
We determined accumulation tree biomass per
hictare and age-related changes, included root biomass
S by mean of destructive sampling technique and used it
Newly plantations of Acacia mangium, Pimus merfusii apd fo estimate carbon stock of Acacia mangivm, Finus
Shorea leprosula (Photograph by Anda) merkysii and young Shoreg leproselo plantations in
R . West Java, Indonesia. Qur stwdy showad allometric
dllometric equations equations using data obtained from field sorvey, total

biomass was estimate using those equations, carbon
stock and alse CO, absorbed capacity by plantations.

The possibility of formuiating a single allometric
equation  applicable regardless of stand age was
demonstrated, provided that age was less than 14 years
old for Acacig mangiwm, less than 24 years old for
Finus merkusii and age was less than 5 years old for
young Shorea leprosula plantations.

Oy walgh! af plam i ik |

Allometric equations of Acacia mangium

IFarest and Namre Conservation Rasearch and Development Center, Bogor (6610, Indonesia,
*Gradugee School of Agriculmre, Kyoto University, Kyoto 506-8502 Japan,

*Japan Intemationa! Cooperation Agency, Carbon Fiting Forest Management Projeet, lndonesia,
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TECHNIQUE TO MONITOR CARBON IN CDM-LULUCF PROJECTS'
A.Ngaloken Gintings”

INTRODUCTION

At article 3.3 of the Kyoto Protocol 1987, stated that the net changes in greenhouse gas
emissions by sources and removals by sinks resulting from direct human-induced land —
use change and forestry activities, limited to afforestation, reforestation and deforestation
(ARD) since 1990.

Through long-period of negotiation process, decision on procedure and
methodological  aspects of LULUCF  thar  included  afforestation  and
reforestation in CDM was finally taken in COP-¢ which was held in Milan, haly
1 — 13 December 2003. A number of outstanding issues were settled for example :

definitions, provision for IRORIEOTINg, crediting period, addressing
non-permanence, size of small-scalc CDM  proiect, and critenia for
assessing environmentat and SOCLG economic impacts.

Procedure on 'smal!l scale CDM’ forestry will be decided on COP-10, therefore it is
needed to know the mechanism which can he implemenied in the future.

Eventhough the CDM-LULUCF do not get inte force yet, the afforestation and
reforestation factors should be monitored properly. as the basic data for CDM-LULUCF
project in the future. Each stakeholder is hoped familiar with the technique to monitor
carbon in CDM-LULUCEF projects.

TECHNIQUE TO MEASURE CARBON IN PLANTATION

As decided on COP 9, afforestation and reforestation are including the CDM. In order to
know the capacity of plantation to absorb carbon, it is needed to know the method to
measure it

In general the method to measure the carbon in plantation is based on its corresponding
biomass stuffs.

The sequence activities to measure the biomass are as follows:

A.Plot setting.

1. Field survey to know the homogenity of stands. For the homogenous stand and
estimate of the same biomass, the size is measured. Besides, the location,
elevation, direction, climate, soil type and plantation amangement, are also
recorded.

2. Develop the plot purposively. The length of the shortest side of the plot must be
longer than the mean height of the trees within the plot. For example, if the mean
tree height is 16 m, the size of the plot is large than 16 m x 16 m,

! Paper presented at International Workshop on Developing Local Capacity for the Implementation of
CDM-LULUCF Projects, Bukittinggi March 13, 2064
? Senior Researcher at Forest and Nature Conservation Research and Development Centre, Bogor
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o)

10.

11.

12.
13.

14,

15.

Measure the diameter at breast height of every standing tree. The dead trees in the
plot are also counted so that the stand density and survival rate can be known.
Establish four representative small plots with the size 2 m x 2 m for the
measurememnt of ground cover matters. From each plot, the grass and shrub are
sparated and weighed. The sample of grass and shrub is taken, weighed, put into
paper envelope and labeled,

Select sample of the felled trees based on the diameter class. The total number of
tress felled in each plot is 3-5, with variation of diameter from small to big.

Tree felling at .3 m above ground.

Measure the trunk portion which is free of branches.

Measure the trunk and cut each into log with the length size of 1.0 m; 2.0 m; 2.0
m and so on until the end of free brunch, for the convenience of weighing. For
each log is numbered and recorded.

After weighing the entire mass of each log, take same representative small-size
portion of the log as sample, weigh them, placed into the paper envelope and than
labeled. Bark and wood portions are weighed separately, and so are the small bark
and wood portion as samples.

Boughs, twigs, small branches, and leaves are collected, then weighed separately,
and put infto separate poly vinyl sheet. For the determinate of moisture contents
and dry weight mass, take small-size portion of each of them, weighed. put into
the paper envelope and labeled.

Cut the rematning stump which is as high 0.30 meter as above the ground,
weighed. Likewise, for the determination of moisture content and dry weight
mass, take small-size portions of the stump, weighed, and then put into paper
envelope and labeled.

Digging all the roots, and removed the soil.

Weighed the root, and take it sample, weighed, and put into paper envelope and
then labeled.

Weigh the overall grass from the ground cover plots. Correspondingly take the
small portion of such ground cover, weighed, put into paper envelope and then
labeled.

Weigh the stems of shrubs that also constitute the ground cover matters,
correspondingly, take small portion as sample, weighed, put into paper envelope,
and than labeled.

B. Requirement for sample :

1.

e Ul

Trunk : 2 —4 cm thick

Boughs : 0,3 — 0,5 kg, various diameters and 10 ¢ in length
Twigs : 0,5 — 1.0 kg, various diameters and 10 cm in length
Leaves :03-0,5kg

Stumps : 2,0 — 4,0 cm thick, and its barks is sparately,

Roots :1,0-2,0kg

Leaves of ground covers : 0,1 —0,3 kg
Stems of shrub (ground cover) : 0,1 —0,3 kg
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C. Tools :

o0 N O W

10.
11
12.
13.
14,
15.
16.
17.

18

Compass

50 m tape measure

Tapes for enclosing the plot
Diameter measuring tape

Haga instrument, to measure the height of trees
Field note

Balance: 1 — 100 kg and 0 — 20 kg
Electronic balance

Chain saw

Hoe

Big fork

Crowbar

Small saw

Pruning shears

Small and large paper envelope / bags
Small plastic bag

Ground Vinyl ( 2m x 5m). four pieces

. Big plastic bag
19.
20.
21,
22,

Label

Plastic roof
Spidol
chopping knife

D. Activities it Laboratory:

1.

2,

3.

Put the wood sample into the oven with 80 - 90°C temperature for arround 96
hours to reach the stable weight. This weight is called dry weight of the sample.
Put the bark sample into the oven with 80 - 90°C temperature for arround 48
hours to reach the stable weight, as dry weight of the sample.

Put the bough sample into oven with 80 - 90°C temperature for arround 48 hours
to reach the stable weight, as dry weight of the sample.

. Put the twigs sample into oven with 80 - 90°C temperature for arround 48 hours to

reach the stable weight, as dry weight of the sample.

Put the leaves sample into oven with 80 - 90°C temperature for arround 48 hours
to reach the stable weight, as dry weight of the sample

Put the stem of shrub (ground cover) into the oven with 80 - 90°C temperatuare for
arround 48 hours to reach stable weight, as dry weight of the sample.

Put the root sample into the oven with 80 - 90°C temperature for arround 48 hours,
te reach stable weight, as dry weight of the sample.

E. Estimating biomass :

1.

The biomass of wood stem which is free of branches is the total dry weight of all
pieces of the stem part (log). The biomass of the log is computed as follow : Dry
weight of wood stem sample divided fresh weight of wood sample, and than
multiplied by the fresh weight of the log.
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. The biomass of wood bough is the total dry weight of boughs, and computed

similarly as point 1.

. The bhicmass of wood twigs is the total dry weight of twigs, and computed

similarly as point 1.

. The biomass of leaves is the total dry weight of leaves. The biomass of leaves is

computed as follow: Dry weight leaves sample divided fresh leaves sample, and
than multiplied by totai fresh weight leaves.

. The biomass of bark is the total dry weight of bark, and computed similariy as

point 1.

. The biomass of roots is the total dry weight of roots, and computed similarly as

point 1.
The biomass of ground cover is the total dry weight of ground cover, and
computed similarly as point 1,

Based on the above method, the estimate biomass of the fefled trees and of their ground
cover matters can be known,

In order to know the biomass of tree stands per hectare, the number of trees growing in
one hectare is used. The mean biomass of felled trees multiplied by total number of tree
stands per hectare (in kg or ton). Further, for the ground cover matters, is used the mean
biomass weight of ground cover existed as the plot measuring 2 m by 2 m, and for the
determination of biomass weight of grass cover on one hectare site is counting 10,000 m?
devided by 4 m*, than multiplied by the average weight in 4 m” site (in kg or ton).

The accurate method to estimate the tree stand biomass 1s to use allometric relation
between diameter and its total dry weight as foilow :

TDW =a .(DBH?)® orln TDW =Ina+ b. In({DBH?)

where : a2 and b is coefficients
TDW : Total dry weight
DBH : Diameter at breast height

Based on the measured diameter of all trees in oned hectare area, its biomass weight can
be computed based on allometric equation above.

The carbon content is 0,5 the biomass and the corresponding CO2 = 44/12
x C (in kg or ton).

As example
Acacia mangium at three years old its biomass weight is 45 ton/ha.
It means : Carbon contents = 0.5 x 45 ton/ha = 22.5 ton/ha

As

Its CO; =44/12 x 22.5 ton/ha = 82.4999 ton/ha

an addition matter, since in the COP 9 there has been decided the

definitions, provision for monitoring, crediting period, addressing non-permanence, size
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of small-scale CDM project, and criteria for assessing environmental and socio economic
impacts,
the below information sheould be considered :
1. Afforestation is grow trees in the arez where 50 years before the year 2000, are
aot covered by trees.
Reforestation is grow (rees in the area where in 31 December 1989 is forested.
Tools to prove the area for afforestation and reforestation.
Credit period, should be decided by both parties, which one is most profitable.
Non-permanence, for example the short rotation of plantation.
Small scale CDM, the size of plantation, species, rotation, increament, and the
price of timber should be considered.
7. Criteria for assessing environmenrtal and socio economic impacts should be
decided for each specific location.

A
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Carbon Sequestration of Man—made Forests in Relation to AR-CDM

Yasushi Morikawa®, Motoshi, Hiratsuka', and Takeshi Toma?®

"Schoot of Human Sciences, Waseda University,
2-579-15 Mikajima, Tokorozawa, Saitama 359-1192, Japan

2Center for International Farestry Research,
Jalan CIFOR, Situ Gede, Sindang Barang, Bogor Barat 16680, indonesia

Summary: Carbon accumulation of industrial plantations in the Southeast Asia is about 10
tC/hafyr in productive sites. The carbon accumulated by tree planting to rehabilitate degraded
lands is not always less than that of industrial plantations. Selecting the suitable species ecculd
be one of the most essential facters to succeed in establishing and preserving forests.
Rehabilitation forests in Lombok Island and Benakat in South Sumatra sites would be regarded
as the successful cases for that matier.

While the annual carbon accumulation by naturally regenerated vegetation at base lines in
Lombok site amounts to 2.9~3.2 tC/halyr, the net carbon accumulation (subtracting the amounts
at base line from the carbon sequestration of planted irees} of this site ranges from 2.9 to 5.7
tC/ha/yr. Establishing forests has markediy increased the carbon accumulation in this area.
The carbon accumulation at baselines at Benakat site is 1.6~2.8 tC/hafyr. It is almost the same
as that of Lombok site. The above-ground carbon dry weight of 20-year-old 8. macrophylia
planted for rehahilitation purposes iz 6.6 tC/ha/yr. These resulis suggest thati, in short rotation,
the carbon accumulation of rehabilitation forests is not markedly different from that of industrial
plantations. Conserving the rehabilitation forests for a long time would, therefore, be one of the
most rational practices for storing carbon on degraded iands sustainably.

INTRODUCTION
Incomes, expenses, and savings

Tree/forest growth can be interpreted as a budget and be itemized as incomes, expenses, and
savings. Photosynthetic production can be signified as income, respiratory loss as expenses and
growth as savings. Low savings can therefore be the result of “low income and high expenditure”,
“high income and high expenditure” or “low income and low expenditure”,

In the earlier stage of tree growth, the income generated from the formation of its crown or
canopy is high, and the surplus (photosynthetic production-respiration in the crown or canopy)
with energy input sufficiently provides the tree with organic matters for new growth in foliages,
stems, branches, and roots.

In the mature stage or climax stage, the maintenance costs of the stems, branches, and roots
increase owing to their enlarged quantity, signifying the increased expenditure. In the stage
thus, and further advanced, incomes decrease due to the structural factor of tree as being
spatial i.e., the photosynthetic production is hindered by chronic water stresses owing to the
further elongated distance that lies between the tree crown and the root system.

Low income means low distribution of organic matters to non-photosynthetic parts. If the fine
root growih is disturbed, absorption of water and mineral nutrients declines, which in turn
worsens the water stresses in the crown.

Role of forests in carbon sequestration

For easy understanding, the author would like to illustrate the process, using the goods (carbon
dioxides) and warehouse {forests} relations. Forest growth means the increasing storage of goods
and the size of warehouse. The warehouse, nonetheless, has limitation in size and it will be
occupied to the fullest extent by goods, eventually. That is the stage of the climax forest, and in
terms of goods and warehouse relation, there is no more goods coming into at this stage. This
signifies the stage of no more room for the role of forest to play in carbon sequestration.

If a forest fire should occur, carbon dioxides would get released into the atmosphere just in the
same manner as the goods gets released from the warehouse when it catehes on a fire. In the
long term perspective, such as 200 to 500 years, the carbon dioxide or goods exists only
temporarily in the warehouse or trees/forests because of the life cycle of trees/forests and because
such naturally caused damages on forests as natural fire, cyclone, etc.,, occurs frequently.
Therefore, there is no room for the forest to play its role in carbon sequestration when considering
such a long time span. For this reason, when we evaluate the role of forests in carbon
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sequestration, time span should always be kept in our mind. Debates, therefore, on carbon
sequestration of forests in relation to CDM of the Kyoto Protocol should take the time span inte
account.

Another serious problem that we have to keep in our mind is the decreasing warehouses, in
another word, deforestation, which is one of the major concerns of global environment. We are
strongly reminded, here, that the warehouses be conserved and maintained in regional, national
and global levels.

As a measure of increasing the sizes of warehouses, utilization of forest products is strongly
recemmended. Utilization of woed in buiiding houses and in other construction purposes
increases warehouses outside the forest area. Nevertheless, here as well, the time span, that we
have io remind ourselves of, shall always be taken into account of when we evaluate the role of
these forest producis such as houses because they have a limited life span as a warehouse. The
goods go ou? of the warehouse after their life span is up.

An important role that the forests produets (trees in particular) play in the matters of global
environment is the very fact that the forest products can reduce the dependency on limited fossil
fuels. It is reassuring to know that they are renewable by making best use of solar energy that
abounds on earth.

CDAM '

Clean Development Mechanism (CDM) is stipulated in Article 12 of Kyoto Protocol. It has been
agreed to include carbon-sink roles of afforestation and reforestation in CDM{AR-CDM). In the
near future, it is expected that CDM related plantation activities be discussed and practiced in
various countries. It may, then, be important to provide scientific information on carbon
accumulation in man-made forests and its bearings on AR-CDM for policy makers.

It is important to ascertain how much carbon is accumulated if plantation forests are
established for the AR-CDM application. Carbon accumulation of naturally regenerated
vegetation that is considered to be *baseline” without additional carbon sequestration activities is
not regarded as the increment resulted from AR-CDM practices. Furthermore, in order for such
carbon sequestration activities to be certified as AR-CDM practice, it is presently so regulated
that the carbon accumulation of man-made forest has to amount to higher than that of the
baseline,

In terms of carbon sink activities, baseline means the carbon accumulations of secondary
forests, grasslands, pastures, cultivated lands and various land uses other than tree planting.
Nevertheless, there is little information about carbon accumulation in such non-tree planting
vegetation. Recently, vegetation with 2 to Bm high is regarded as forest after the decision of COP
9. Therefore, most secondary foresis won't be made the target of AR-CDM.

This paper, therefore, deals with the verification of carbon accumulation from the viewpoint of
man-made forests. Some of the case studies were conducted and basic data was collected.

We measured the carbon accumulation in man-made forests with some typical fast growing
species, and discussed the difference of accumulation rate between different plantation types,
indusirial plantations and rehabilitation forests. In addition, we discuss carbon accumulation of
pioneer secondary forests, shrub lands and grassiands established after forest fires, shifting
cultivation and/or logged over plantation areas to treat as baselines.

BIOMASS ESTIMATION

When we estimate biomass in various stands, applying a sampling method by felling trees may
be difficult in tropical area due to the lack of measuring tools and drying oven. Therefore,
estimating biomass without destructing stands is needed. Allometric relation between dry
matter of each organ and diameter at hreast high (DBH)} will be suitable if the relation in each
species can apply to various stands.

Y=aXb e k1)

(Where Y is dry matter in each organ, X is square of DBH, and a and b are coefficients.)
Recently, data set from our field works has been completed with coefficients in allometry of
various tree species of industrial plantations and rehabilitation forests.

RESULTS AND DISCUSSION
Industrial plantations
Fast growing tree plantation is established mainly for the purpose of producing pulpwood supply
and the cycle between planting and harvesting is 6 to 8 years as a general practice. Five to 7
years rotation is suggested for higher products of pulpwood (Yonekawa and Miyawaki, 1988).
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Stands are generally selected at high productive site for efficient income generafion from the
wood products. Main species in industrial planiations in tropical and subtropical regions are
such fast growing species as Bucalyptus and Acacia species.

<Acaciz>

Acacia mangium is widely planted at various siies in secondary forests, shrubs and grasslands
after forest fires, abandoned shifting cultivation areas, and/or logged over plantation areas.
Mean annual increment (MAT) of the above ground biemass of this species, including leaves and
branches, is about 10tC/ha/yr. This figure may be applied toc plantations of this species in
Monsoon Asia. Root biomass is about 16% to above ground biomass from the industrial
plantation in Benakat, South Sumatra.

MAT of A. auricliformis fluctuates in various sites. These fluctuations may be caused due to
the differing purposes of each plantation. This species is planted widely in productive or
degraded lands for its high adaptability to dry environment and poor soil conditions. This
species will be suitable for degraded land rather than high productive land because of their
growth performance.

<Eucalyptus>

MAZ of Eucalyptus globulus is aboutl16tC/ha/yr at Manjireup, Western Australia and it might
be the highest among the industrial plantation. MAI of another species, E. grandis in South
Africa and E. nitens in Chili ranged from 8 to 11 tC/ha/yr. Root biomass is 14 to 18% to above
ground biomass in these species. These species are suitable for subiropical regions.

E. camaldulensis introduced from Australia is widely planted in Monsoen Asia especially in
Thailand {Kameo, 1990} as multipurpose tree for social forestry (Ishizuka, 1966a, b). Its MAT is
about 5tC/ha/yr at Sonbe, Viet Nam and lower than the amounts of A mangium ané A
auricliformis at the same site. The volume growth is annually about 20 cubic meters in dry
tropical regions and is about 30 cubic meters in wet regicns (Ichizuka, 1996a, b}. The growth is
strongly affected by site conditions in spite of higher growth adjustment capability to
environmental stresses (Ishizuks, 1998a, b).

Rehabilitation forests

Establishing forests in degraded land gives us social benefits such as water conservation,
erosion control, agricultural use of litter, and commercial wood products. MAI of 3-year-old
Cassia siamae, Azadirachta indica and Dalbergia latifolia plantations is 6 to 9tC/ha/yr iz Lombok
Island, Indonesia for the purpose of round wood, fuel wood, and fodder productions.

MAI of 20-year-old Swietenia macrophylla plantation is €.6{C/ha/yr at Benakai, Sumatra.
These plantations were established by the effort of JICA for rehabilitating degraded iand affer
severe shifting cultivation. The plantations are well managed for a long time protecting from fire
and illegal logging by the local forestry office. Root biomass is about 30% to above ground in this
species. Higher portion of root biomass may be important to improve carbon sequestration and
commercial values of forests.

Industrial plantation with short rotation may be effective te carbon sequestration in short
period. We, therefore, need to study the carbon sequestration and release in the cycle of 6 t0 9
yveas with a view to sustaining continuous carbon sequestration. On the other hand,
rehabilitation forests obviously aceumulate carbon for a long time even with their glow growing
characteristics.

Base line

Carbon accumulation in perennial grass and shrub (Chromolanea odorata and Lantana
camara) is 2.6 t03.2tC/ha/yr at degraded land in Lombok Island, Indonesia. These species have
short life span. C. odorata accumulates carbon of 10tC/ha in three-years-old and the accumulation
decreases to 8.3tC/ha with increasing dead organs in B-yearsz-old (Slaats et. al.,, 1996). This
species 15 commenly growing in the area after forest fires in Borneo for 2 years. However, it
completely disappeared from the area after 3 years (Nykvist, 1998} '

Secondary forests after forest fires accumulated carbon of 2.9 to 5.7¢C/hafyr at Bukit Seeharto
in East Kalimantan. These amounts are higher than those of herbs and shrubs in Lombok
Island. This might be caused by the species composition in secondary forests. In Macalanga
gigantea plot, carbon accumulation is relatively lower in trees and higher in forest floor
vegetation. Carbon accumulation seems to be lower in pioneer secondary forests than man-made
forests in spite of fast growing after forest fires.

Preliminary expectations of carbon gain in CDM

Three hundreds and thirty seven million tons of carbons were released in the atmosphere in

1990 in Japan. If we would try to sequestrate one percent of these released carbons through the
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use of CDM, Japan would need 581 thousands ha of land in developing couniries to plant trees
based on the carbon sequestration of §.8:C/halyr in mean-made forests and 3tC/halyr in baselines
{zbove groand).

Japan Overseas Plantation Center for Pulpwosd (2001) expects 196.5 thousands ha plantations
in 2000 and 213.9 thousands ha in 2010 respectively. 1t is, therefore, clear that other types of
CDM projects should atso be earnestly pursued and other sffective measures he taken in Japan.
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