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O & AMES /== A AP IrleAdr7taQuED] F5A9e f8) Zash
AredAd g EQIALgS Fhetslr] 918 A YRS 2 H AHA G A9

- AEae SteAstacMED P52 A8 828 FAMSRFEAA), 5

10) =7k 27k~ ek dE] A A~ B(NGMS, National Greenhouse gas Management System)

1) eA7aduA) Bxped : 27h eAts 4% BE 94 %A4% 59 2E90] fad £a7kas Bl wEdn
Tl oA E 2kttt A el o) Aks 75 A ASFRES Ralaln Bes Ak
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21 37 LA7E JHED] 75 IA7I =8 £4

211 F7F 247t QIWER #A JxAE B4

O

IPCC %7} Qhil=e) 43 A4 A

[

71FWsld e 9L Fobsta Hriste AL EREE 1988 AlA 7447
T(WMO: World Meterological Organization)Q]r 1 27 A € (UNEP: Europe
Environment Plan)¢] 7]$®#3s}lol] #gH AR oA (IPCC) A4

)
1995 IPCC/IEA/OECD7} #5202 =7} 4712 wiEH A 3 A 3A
E MEsta, 19%6d A2 HHES WES F718ted /A THRevised 1996
IPCC GL, ©]3} 1996 IPCC GL)O] ZHE Ao, A2xp FAFSZEI|(COP)ANA =
7 47N WlE/FS BAFS Adsted PR AEE
olF, WiEHFH e FHA, AR A, dHA, &H4, vt T
Adst7198) 1996 IPCC GL| B844S AAsta, FAde e FARF
A3t WS A A “2000 IPCC Good Practice Guidance and Uncertainty
Management”(¢]3} * GPG2000 ") 7§
GPG200001 4 A= AD EAol§ B 4Hd #d Zoko]l tisixe “Good
Practice Guidance for Land Use, Land-Use Change and Forestry”(©]3a}
GPG-LULUCF " )7} 7= glen, ‘FAEHs EAe 8" EA oA A
st 2A7I2E A
1996 IPCC GL % GPG2000°] Rt} /HAE WHES AA L, 2 vE
At F7tE AF L47tAZ Z3FsHE 2006 IPCC GLS IPCCol A of& =7}
7102 g2 sol YA ¥ AHo|ARE dF UM HE&F
A UNFCCC= nEO|YAM ol =275 Fofe B5M 1 w7ksdl =7}
eA7kx AWEZ BiA 2 CRF2) Zel| 20019%E GPG2000, 20055-E

12) CRF (Common Reporting Format) : 3 FX11Y2]
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A A7t~ wEH/E5%H A YE 199 IPCC GL 2 GPG7]E2

_4

2 %
67} v‘i—ok(oﬂbﬂﬂ, TR, ENES Ve AFAE, FH, EXCE B EX
E)ell B3k 2Hgo] AaEm, o]e]9] ol
A A Se LAVt HlE /%’— Fe Ve s R §
dED U HE BEYS AN BEHE FES AL B 247k
1 QEMTELAS e E wESHYX A 6l FHFH247F(direct greenhouse
gas)Z FYH oRIBENCO,), HIEHCH), o REFEIANO), TAE3EKHFCs), #Es)
EPFCGs), SE318)(SFy)S e & 3k 2006 IPCC GL =94 F712 EFEFo=
JALNR) S AP ES g
UNFCCCE o]9jollx, 7Hg247F2Q1 FAAEsHE(NOxX), YAFsteta(CO), Bl
g7 A F713HE(NMVOC) 2 0]4k3}3HS0,
QA=A il Ggtdl Agste] RushA Hojglom, HEHog A7 &
A7 b AFdsle] Voste ARE FAZ BN RT3 5(GWP,

4"

o
>
o
S
s
=2
U
Fo
-

Global Warming Potential) & &3 #t<l, o]2tstetd 57HCO, eq)E AHE-

(E 2-1) X|F2UHSX|(GWP)

Gg x GWP = Gg COs eq.

(Gigagramme CO, equivalent, 7]7}1% CO, 57}

1 kilotonne (kt) = 10° tonnes (t)

1 Mega tonne (Mt) = 10° tonnes (t)

1 Gigagramme (Gg) = 1 kilotonne (kt) = 10’ grammes (g)

- 14 -



7| 3L
Aol

o2
=B

5 2Az 2
EREV

7}

(parameter) 24,
&

=

=
}d, IPCC GPG 9|

)

tel ZE i

] *7] 7}E18](Key category) ol U

)98 7}

sha glom, 3

= st A% L A £

S

21
310
140~11,700
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=
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=
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=

A BEA 1)
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2o 2§ Aol b,
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=1

HRE 2 oAEAs i 3ER AEHE 2s sl GPG2000 B
GPG-LULUCFAA AAIT Q& F& wEd BA8 43
T8 WSS #dste vl 27kx] el Sl Tier 12 FWlEe] +4
Ax)(90%)7} He FEoR 5, Tier 2 B} A FHo] Hady, &
Tier 1 Aol 7} wiEde] Fod BEI=E Foto] 0% BI=E FFshe +
Foz 59
Determine key source
Are categories using the Tier 1
inventory Level Assessment and
data available for » evaluating qualitative criteria
more than (See Section 7.2.2,
one year? Qualitative Approaches to
Identify Key Source
Categories)
Determine key source
_ caregories using the
country . ) d Trend
-spectfic uncertainty Tier 1 Level and Trend
: o Assessment and evaluating
estimates available for i .
each source category qualitative criteria (See
estimate? Section 7.2.2, Qualitative
i Approaches to Identify Key
Source Categories)
Determine key source categories
using the Tier 2 Level and Trend
Assessment. incorporating national
uncertamty estimates and evaluating
qualitative criteria (See Section
7.2.2, Qualitative Approaches to
Identify Key Source Categories)
[O2! 2-1] 2000 IPCC Good Practice Guidance and Uncertainty Management
# W& A A4 HRecalculations)
- 3 REo o] o]&H TierdlA TE Tier29 WH3t=E 213 WHHEZA W3
(methodological change)4, Y3t Tierg ©]&3tA 7t & 275 A= g
Y T2 H&ste WHEA 74 (methodological refinement)2 At&o] Y3
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(overlap), AIALE (surrogate data), WA}t/ ﬂ’,‘:}(interpolation/ extrapolation) 5]
splicing 71" 4 &
- 71=# Wk 5 vlgacle ZRlIg

of M= AL 2o

o\

HAEEEAST 2 SEAR B

%, 7% 9/CP.2¢} 11CP/4
AP o] &AM H/FEL 1990d0] o}y

)
o
l-'O
z
fr
L)
i
2
o
_O|L
X,
o i
2
;o
;
u:BL
5 HN
I
PN

e E7}E]o} 1988
o F7}e] 1985~1987 1t
e ZTE 1988

s Fvlyol 1989
o ZZuYo} 1986

% QA/QC(QUALITY ASSURANCE AND QUALITY CONTROL)A 2}

- BEA T 7SS AWEZ QA/QCE A IPCC GPGO yet Sl=
QA/QCe wil JIWE U¥k QC HxK(Tier 1)1 o]P3 ok 3tH, Fan=
Aol tisl 2zt JhelarE]e]l QCH A} Tier 2)5 48

- Rl A MIAAY A2E MAT el B 7 wiEd] QCEat

Hg-aoF s, AEAS el Tier 2 QCe WiEYY B3% Hrle} 37 oy

- B3 5 [ 57k= IPCC GPGell wet QIMIER]e] 7P E(expert peer review)(Tier
1 QA)E Falste] QA AAIE olFT 77} s

mlm

o

13) IPCC GPG and Uncertainty Management in National Greenhouse Gas Inventories®] ¥ 8.1
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GL, GPG2000, GPG2003)°l 5%

C
A Y T, d7IdE el HE8Fd A AFE APl

K3
°
N,
™
o
rr
2
b
Lo
2
b
s
2
b
Lo
Y

Z, A&, AAE A €l (processing), ©1%
(transmission) ¢ #4 Fo YA GFol o 247t: wEFS A

HA7le 274 BAHE €& qUAR o8 45 oW mEHe 247

7k NIR 2 712 = dilEe] APA g3 o], oA vl Hj

SAF(LEDHE wF F, A7 AFH BLERFeE AdH= F& A3
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Ol X|20F CO, Hi=Z 2 AtE 4

E=3%,[(A* CV* EF,— CS)* OF;|*44/12

E : 34 d8 dx CO, HlEH[Gg-CO,)

A YA AHF[AHTOE]

CV : &gz

EF : W& A4 [TC/ A TOE]
CS: g8y

OF : 4ts} A4

i Ay A #£3

E4 IR B A AL (2009)

- Non CO, 2247} ¥l&%H2 1996 IPCC GLAA] AASFR =], olU A AH]

R

o WjEAFE Fok A

Ol L{X[:20F Non CO: Hi&EE2 AEY

ijk
E : #lE% (Gg CH, Gg N,O)

Ag 1 A89 &9, ¥ /9 j, kFE [MTOE]

EF; : i 45¥ #E44, A8 §3 j [t CHy/ATOE, N,O t/HTOE]
i 98 9

j AN %3

k
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(E 2-2) d2HA HT 24JlA SR

CRF Gl LA
1A1 U7 Akl

1A2 AxY 2 A48

1A3 T CO,, CHy, NO
1A4 7et &

1A5 7)€k

E4 AR B A AL (2009)

AL

v H

3

- =AY 93 e 35 ®ES sRtske A EEel B sk= CO, CH,,
N2O, HFCs, PFCs, SFs 59 Th3F 2471: viEd A A=A 71 &4

ol

(¢ll:feedstock and fermentation)ZFF YA CO= AHFol A A<
- e R AANEY 123F, EAF AxTH 9 ARE 4 o] e
o WA Wu, dEA e JdoEEd 22 AlFe AEEHe 24A7IEE
g7 Az ol A A
W& durd o= fFREo wEAT

o}
2 FE33to] Ak @ Anlo] BEE HFCs, PFCs and SFy #]|&<& EEAtg0
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(E 2-3) MHZHE EH7 249142 FR

& A wEY LA
2A1 ARE A O,
2A2 3] A4t O,
2A3 A5 @ WA AH] O,
BEAE 2A4 AT A D A O,
2A5 O}AZE T3 O,
2A6 TEYXAE ofALE O,
2A7 7 Vel FrE A2 CO,, CH,, NO
2B1 e Lo}l ALt CO, CHy, NoO
2B2 ArbgAL N,O
] 2B3 oft] AL A2k 0, NO
2B4 Fhito| = A4k CO,, CH;
2B5 71e} CO, CHy, NyO
2C1 A7y AL C0O,, CH;, N;O
202 d=d AL CO,, CH,
=5 203 GFHF AL CO,, CH; PFCs
2C4 SFuFY vladlg F2FGNAM AHEE= SF SFe
2C5 71} CO, CH,y, NyO
D1 Hx g Az o,
71e} A4k
Iet 4 2D2 SN EE
gzslE o 2F1 A wE HFCs
SE313 Ak 2B2 3RS HFCs, PFCs, SFs
2F1 WA/ g HFCs, PFCs
2R WA HFCs, PFCs
gd27lE g 2F3 23}7] HFCs, PFCs
SE33} 4] 2F4 S EEYER b HFCs, PFCs
25 £HE HFCs, PFCs
2F6 ZIEH A, B, FH717)) HFCs, PFCs, SFs
CO,, CHy, N2O,
71e}
HFCs, PFCs, SFe

A : oA A A A 7-9(2009)

Solvent and Other Product Use

- EWE 9 JgAF e A ZRE HlE5+= NMVOC Hl &3 A3

- EHE A|FY Ao ERE NMVOC HiEHe] FHXE 3] 2dwr) &
A7 s g3l TV Ert Wi £S5 BoE F4

- FEE A HEHoEE AMH Z2 ANES V|FOE Sty AHY



w37}

()l

oA ol 2 3

ol

(RN
AA L

7} (el
: EHIshE A2 & wjo] vla) B

: lagoons,

= T
= FAA

MBS AT AHaE
wEAG 7 S5 A

oko] H

™, 7}5ol 4

Axg

R,

2714 BN Baso] WAk

x, 9

=z AZHAYG Ad w7t

= §7%A), XA (Lowland,
g1, ¥glCH)E 2549
A SR, o] 5 (90% ©1 /) M

X

.

©
17+ =

T v

B THHHS] CH. HiE2 ME4

EF; = EFc x SFw x SFo x SFs(kg CH; ha™ day™)
EFc D RTIE FAE AAES =9 WEAS
SFw W A1 5 B Al
SFo D f1E AS AT
SF, B 5S40 W #3548 AF
CH; Rice = A x t x EF; x 10° (Gg CH; yr')
A . ha yr’, t : days

Z#] : GPG(2000)
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4. F4A . wAANA ARMEEEHIEY 7712 BlEd 93 A £

=8 To=7 Q3 FAANA NOZ AH viE) 2 HHu &7}

SBX ML N.O HHHIE

N20—Npirect = [(Fsn + Fam + Fen + Fcr) X EFi] + Fos X EF:
N20 pirect HHEZ = N2O—N prect X 44/28
EF; : opatslda A% &5 (0.0125kg N:O-N/kg N 1 %)

Fon' @ A% SEHIEE 43X IgEHe AL TEA NHu
NOxZA 712 3ite e RS AL day

Fav : A2 7IH5ERE 34X IFHe 2L FE9A4 NHu
NOxZA 7|2 3itse FES AL A&7

Fen @ Q3 A3 g8 nAHH= A4

Fer 28 ZAEA 54Ad ARYEHE 2o

Fos : A%t A&Ee R71HAEY W4

EF, : #7142 EF ZFel 2% opatsbda wy

e
ofe

&4 : GPG(2000)

SFX M2l NO ZHE = (CHIIEH)

NyO(g) = [(Npppy » Fracgsp)+ (O (N » New(py) » Fracgasy)l « EF, » 44/28

N:Og = 7] AAFe g N,O HAHF [kg N/yr]

Nemrr = EG 9] 88018 A& [kg N/yr]

>1(Nm ¢ Nexm)= 7t A vlE&= = F 75859 Z4% kg N/yr]

Fraccasr = 3HEHIE WY d& F tl7]12 34tE+= NH; NOx [kg NH:-N/kg N, NOx-N/kg N]
Fraccasv = =42 W A4 F 7|2 345 E NHs, NOx [kg NHs-N/kg N, NOx-N/kg N]
EF, = 7] A4 93 N,O HiZ A5 [kg N20-N/kg NHs-N or kg N,O-N/kg NO,-N]

£ : GPG(2000)
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SAXHMY N.O ZHEU & (FTHFE)

N, Oy = [(Np‘5137‘+(Z(N(7~) . Ne:c(»,‘))] . F’mcLEACH) o EFy o 44/28

= (FSA'+ Fyut FBN+FCR) s Fracpyep © EF5 ¢ 44/28

NoOq) = T4 FZel 2 N,O B [kg N/yr]

Negrr = EF Y] ﬂgl"ﬂ 5 A& [k N/yr]

Fracieacn = FAIE F&EH< 24% [kg N/kg N HEY #x]

EFs = 4 §Z° 93 N,O H% A4 [kg N2O-N/kg NHs-N or kg NoO-N/kg NO-N]

-

% 27b BAEE da

: GPG(2000)
5. ABRALZ : FPAL AN S E ABAAE SR azEE
A% WIE(CH) T oMISAAN0) BAlaH, AZo] Al A% T Az
3 A} 2R ulg, AT TR ] ARHET SRS 5 A2 QA B4
o BE ARE DZe) Mg 270, A8e, W) Fo wa R Ak W
o efsjel 444

1o
=
-z
M
fo
@)
Q
N
fru
e

SHAT OA 22 F5E7] 9

woll IPCC AR S47ks wiEds AR er, AF F F750] o|A

(E 2-4) S 22 Hi&3 L 4l 24714 R
CRF H &< LT A
4A 2 A CH,
4B Hrid = A CHy, NO
4c w32 CH,
4D e TR EY CHy, NO
3
4E A &7t CH, NO
4F AE A A7 CH;, N:O

E74 : AR A A7 (2009)



O EXo]g, EXo]&Hs} @ 94 (Land Use, Land Use Change and Forestry, LULUCF)
o

- EAo] g Wste] w3 24AVE JMEZE E SAAHAE 6714 EA 0

oy
B
N

AR, AHEA) TR, 27t B
Age) 574A BaAGIL(H AR

=
Jd%, EP Wbt oblshe

FOT BIAXEDNAM 01 ¥ £4 ETEAMY A7t Ba SHY HE

AC':EL[A,]-,C- (C—Cpiyl

i

AC: A3 Y g4 527 W3} tonnes C/yr]
A: EX|H A [ha]

ik: 71538 [ 2 E j, &9 A9k

Cr &4&0] 9 E[tonnes C/ha/year]

Cu: ©4 ¢4 E[tonnes C/ha/year]

%) : GPG(2003)

o HIE
- 1996 IPCC GLAIAE wig, &7, & F4Eokol A
v & 3-8 4kg 3, 2006 IPCC GLOA]
- 1996 IPCC GLOlA wigxig] € #H7|E9 2472~
71E0] wigE sl ZE wge] wiEdH

rr

1FH7= A=

o bRl BA SARE Aoy

(Mass Balance Method); (2) AIZFel] W& wlH7F2~(LFG: Landfill Gas) A 2]

HskES Wste] A7l 2A )
Decay Model)©] 1ow, CH,9 ul&

Wl AHge WA

=4
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CH, (t) = Y [(A X kx MSW(x) X MSWp(2) X Ly(z) xe "7 = B x (1— OX)
o714,
CH, (t) o= ERARAA Y wE v &t/ )
‘ Mg S Hgete AYgdE
x vg T B HJrE o g rzh(d)
A== gAE nRaEFE A A
k s g ST s
MSW, ow A7) xdo] AT A DFAINEY FH(t/ Q)
MW, A" A7] xde] GG TADPFAVES] FF T WHEE HE
L o= MCFX DOCX DOCy = FX 15
MCF : W et E A A 4= (Methane Correction Factor)
DoC  BaE7t 7bed foleA vE
DOC;  AAZE BEAlEE pocd HlE
F s EIkE FolA Hge] AA st B3 HE
R MR e
ox : W ke

3t AFAYRRAM Y 2Tk WEF

F=3 o]

L

SAE Al B5A

Agulseet A2 o] Agal
, EwAE, VA 2 A EEAY B e A

TFYes W) AR FREH CH % NOE &g
ZHEobol| M= 34 A7 7)Y (fossil origin)F 71ES o2 CO, NOZ HiE3HH
Zag, J71E U @A S 9 sE A
(E 2-5) ¢ig@oidA HI 247lA &R

CRF Hi &9 ATk

6A I 7E v

6B 3l H) 542 CH, N:O

6C fava, CcO,, NYO

6D T NE AETE AT CH, N2O

E4 AR B A AL (2009)
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141 Energy Industriss
{142 manufacturing Industries and Construction
| 1A3a  Civil Aviation
j’ { 1436 Road Transportation
143 Transport 1A3c  Railways
._143d Water-borne Navigation

'
\_1A3e Other Transportation
2 =

|
h 1ae other sectors

1A  Fuel Combustion
Activities

|
\k145 MNon-Specified >

18 Fugitive 181 Solid Fuels
Emissions from
Fuels 182 ©il and Natural Gas

183 Other Emissions from Energy Froduction

| Diexide 1€1_Transport of €Oz
| Transport and
\_Storame {_1c2 injections and storage

1C3  Other

2A  Mineral Industry

{ 2B chemical Industry

2C  Metal Industry
' 20 Nonm-Energy Freducts from Fuels and Selvent

Use

z INDUSTRIAL
PROCESSES AND
PRODUCT USE

2E  Electronics Industry
Product Uses as Substitutes for Ozone Depleting Substances ®

Other Product Manufacture and Use
@

Mational
Greenhouse
Gas

\
\2H Other

3A1 _ Enteric Fermentation

34 Livestock 3AZ  Manure Management

{ 221

Y

382 crepland

3 AGRICULTURE,
FORESTRY, AND
OTHER LAND USE

| s
383 Grassland
@

32 Land }/354
e

3B5

4

|'{ i
ac

4D Wastewater Treatment and Discharge

T
\_4E other

54 Indirect NaO Emissions frem the Atmospheric Deposition of Nitrogenin NO, and NH,

5 OTHER 5B Other

23] : 2006 IPCC Guidelines for National Greenhouse Gas Inventories
[A3 2-2] 371 24712 QHIER| HIEH 257 U 3SEIYA

213 I7F 247tE AN ESY FAF ASHEA HE

4
- (M) BEA T ETHES) ek QilEe AE At uhd 7% dEDel,

AR o) 3 WAl 4
1. A7 AlEZ 9] 12 HAK(Initial Check) : =7} <l
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CRE(EE B3 F4)o AAstd2 ASF Am 14 A4 FP3ke, 14} 2
e AMRETo] AE ARE ¥ GHE 7F oJyd] UNFCCC 3o 0]

1=}
=
N&/55Y, &sAs, aAs, AA0E A8 5 &<

3. At JWEZY JiE AE : AMFFmol Y A" HAE7E AEE (Expert

jus)

M
Ot
20

review teams, ERT)> COPol #|3¥ HR7} F
el A ED] SHF Fap L QAWER] FHld Ab

g 9 EAL easks ANENS AEskD Avke PEAT k) B2

(E 2-6) UNFCCCOIM RIZst= S47tA QIHED HE JI0|=2}Ql

AHESH AESF
Desk Revi el AEAEVE 2% B 8 ARV 2HoE F 12WoE
(ei, e jgw 724 ©o] UNFCCCOlA Agne A8E 7Am A=A
= MaH oz AEEF) 2 24LYUF
U BEW ARAE7 19 2 58 A8 1902 e¥on 74
sy | ® 8ol e QuEd ARTl WES $A T949
E 9 WA PE107)
Centralized Review F2E AEAEV 2% 9 FE AEVF 2MoE F 12Woe®
(FLARAE) 747 go] UNFCCC Aol mof 87 AE(4F)

23 : unfeccint

214 AAH

O FE50 9dE A5 A B8

- FAZLIERI A 0§ FHF APPWLS 5T, 74 PR a7

E gAY @A TEATL BEs] WYL 3

- 2A7E JMIEE Aste 7R dYe FEAE x MiEAFolY iEdd
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22 FRAAT F7F 24A7HE JHEY 75 F¥ Y

221 FoAXT AAR7E
O Annex I =7}9] X9y &
- UNFCCColX £33 Annex I =7+5 3A YA, ofrotx <, ofuf g]7}X
o, eAletYotAF o2 /3
1

-7 AgEE VIRe Agstd eA7ts duEe TEATS BAT

A% 2-3] FMTF X9E 2=

O 9JAFZ A E 2| (Decision Tree)Z ©]&3 A gd hEx =7} A
- AGE A FH, oMok otHlE gt B Aol F 4X G BFRt 3
Fate w7k FellA UNFCCCol A52k w7tHux7tA] A& 5718 e
2 F 3909 FRaS A
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Annex I X719 X|9H 2 &
SEHEGEY OFA| OH(1)

ot 217H2)

2 M[otL] OF(2)

Latvia, Estonia, Lithuznia, Russian
Federation, Ukrsins, Belarus, Romania,
Norway, Bulgaria, Finland, Slovakia,
Czech Republic, Hungary, United
Kingdom, Germany, Peland, Crostia,
France, Monaco, Luxembourg,
Denmark, Ealgium, Nethariands, haly,
Austria, Switzerland, Lischtenstsin,
Partugal, losland, Swaden, Ireland,
Slovenia G Spain

Japan

United States of
America, Canada

Australia, New Zealand

@D YT BM ATl WY % 7150 Tel 9IRS 7 Annex T 37 &D

1

Annex I
wE(a8) OFAIOHI)  OFH[2|7H2)  2M|OFL]O0H2)
ey, Franca, Lamborg, United States -
[ iy B);_:ium. Nﬁu\”:ms,mm, I Japan I of America, I N:\:szt:l;:;-.d ]

Austria Switzeriand, Portugal, loeland.
Swaden. Ireland. Greecz. Spain

Canada

C. SaTlA BBl 2 XINE AR SELUIRE2T ﬁfD

wE(16)

Latvia, Estonia, Lithuania, Russian
Federation, Ukraine, Belarus, Romania,
Bulgaria. Slovakia, Czech Republic.
Hungary, Poland, Croatia, Monaco,
Liechtenstein, Slovenia,

Annex I
FE(5) OtAJOH1) OHIZIZHL) Aok OH1)

United Kingdom, United
Germany, France, Japan States of Australia
Ttaly, Spain America

Annex I

FEA3)

otHl2|7H1) @ MlofL]oH1)

Norway, Finland, Luxembourg,

Austria, Switzerland, Portugal,

[ Denmark, Belgium, Metherlands,

Iceland, Sweden, Ireland, Greece

MNew
I Canada Ilealand ]

3. 2E71: UfiER| F50] WS Eof Y, 2

o] fXop ciyol 2 #E— s A7he?

7t~ ESA e 3 A=
Q)

Annex I
/() OFAOK1) oml2|7H1)

2HOFLI0K1)

. United
[ K;:;';:n ] [ Japan ] [ States.of ] [ Australia ]
America

[AZ! 2-4] o|AI AT E 2| (Decision Tree)S 0|2¢t CHERZI M™EI|E

1. OECD 7Hl=eldA 7i==o] AP B 7]olde] o2 7H] Annex 1T 57k A9

2 9 18715 (Finland, United Kingdom, Germany, France, Luxembourg, Denmark,

Belgium, Netherlands, Italy, Norway, Iceland, Austria, Switzerland, Portugal,
Sweden, Ireland, Greece, Spain), ©FAlo} 170=f(Japan), ©}#2]7} 27]=i(United States
of America, Canada) ¥ Ao} o} 27l=(Australia, New Zealand)©] 33
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2. 19 7I¥e® EFE I7F FolA 1909 GDP 5 BAA wd Ax g9 g
aHst ATFE wjEo] 7 A9 P ET FobA 24VEE FSo] £ ¢ A
FHo=Z a3t Ivte A9EE §9 5705 (United Kingdom, Germany, France,
Italy, Spain), ¢FA]o} 17}=(Japan), ©}#2]7} 17} (United States of America) %
Aok} 170 (Australia) &2 YERG

(£ 2-7) 24 03719 XY P

GDP per GHG emissions GHG emissions in
LULUCE/LUCF
A9d H capita (2010), | (2008), (Gg CO2 eq.) Energy sector(2008),
(2008), (Gg CO2 eq.)
$14) 15) (Gg CO2 eq))

4 (18) 44,237 213,662 181,623 -15,382
o}-A] 0]’(1) 42,820 1,203,076 1,160,516 -78,807
ol & 7]‘(2) 46,749 3,369,073 3,298,288 -460,487
Q2 Alely O}‘(Z) 43,867 333,500 225,310 21,170

23] : unfecc.int
3. 29 7|Fo=w BERH IV FoA 247t JWEE] F5o] AR Hojgla,
2472 wMEESA #AE 2 Algo] & Hof Qlo] WiXutH diite] 2 F A=

7 FUAel 9, ohAlolHon YR, ol AHeN ¥, Ao}

% fEAY ES T A4

- AEAY Fohe B4 AU AR Aol aw, oo weh L7
2 ouA Aol BE S7ts MEHEE 2 AolE 2

- OECD 74 Folmn Azzel A4 2 71&elde] 9% 7hd Annex 119l ¥

4 o w9 BHE BAFOR 32 AAHe] ke Al A US

14) =ARE/NE-28 IBRDS] ‘GNI per Capita(2010) At& <1-&-(http://data.worldbank.org/indicator/NY.GNP.PCAP.CD)
15) UNFCCCint ‘GHG Data’ - ‘Detailed data by Party’oll* 2} vebd 24712 uj& @3-S njot
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et

HE 2 2
G412
g5t Aol @

(E 2-8) wEIXIYe METJIE B
(20084 7| &)
GHG emissions _ Change from base
GDP per capita X . GHG emissions
including . LULUCF/LUCF year to latest
$ LULUCE in Energy sector q
t ,
(20102 7] &) (Gg CO2 eq) (Gg CO2 eq) FEPOTeC YEa
(Gg CO2 eq.) %
Finland 44,488.64 34,887.67 54,973.36 -35,393.84 -35.9
United
. 36,119.85 629,791.43 536,276.47 -1,941.92 -19.0
Kingdom
Germany 40,631.24 1,013,899.93 779,874.57 30,185.19 -17.6
France 41,018.60 465,322.58 380,621.31 -67,558.26 -12.7
Luxembourg 108,831.70 12,221.60 11,004.27 -272.34 9.2
Denmark 56,147.14 68,314.05 51,623.39 2,664.83 -6.8
Belgium 42,630.11 131,978.39 109,269.94 -1,275.41 -6.2
Netherlands 47,172.14 209,363.30 172,061.70 2,446.75 -24
Italy 34,058.72 454,186.86 452,907.35 -87,298.51 04
Austria 44,986.58 69,303.41 64,727.07 -17,337.16 6.6

16) F7halfulE - F47A15(Country Specific, CS) : =719] i WlE9 548 w93 vjE

IAnfuE - FRASE A8 A VY

- 33 -
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Switzerland 67,246.00 53,628.70 43,356.29 212.62 6.8
Portugal 21,558.78 75,423.54 55,475.83 -2,957.53 18.3
Sweden 48,874.61 49,595.14 46,684.41 -14,675.82 19.8
Ireland 45,688.76 65,998.79 45,693.47 -1,470.10 19.9
Greece 27,301.54 125,343.75 104,158.76 -3,176.18 229
Spain 30,639.30 353,934.46 318,680.11 -52,472.90 44.0
Norway 84,443.63 25,851.53 39,730.80 -28,556.26 -32.8
Iceland 39,025.70 6876.60 2,091.61 1996.50 19.2

Z3 : worldbank.org, unfecc.int

# opAlol Ao TET QR Y

olAlo} =7} FolA FLEHAl OECD 7FgE =relWA ME==re]l Ay 2 7]&9]

A9l 975 7H2 Amnex II F7H0l YRS PO NG

QY A% AAe] ¥1, LA B UA g BE H7s WE
F= eAotol, 7 Aol uls| W B BY

dre Luzks WEFo] Bo}l £3647t: QuER FHo] 2 ZFolA
13, Bh eAvks WEYG AHA 7% FARANE - FEAFE AHES
of MEFL WIHEE NI e HEEAS BIF

202083 7kA] 19901 thH] 25% FH=5h=

gol 239

(E 2-9) OIAOIX|Y9 Y MHIIE

2y

(2008 7| &)

GHG emissions Change from
GDP per capita GHG emissions
P L4 including LULUCE/LUCF base year to
$ in Energy sector latest reported
= LULUCE (Gg CO2 eq.)
(20104 71%) (Gg CO2 eq.) year,
(Gg CO2 eq.) %
Japan 42,820.39 1,203,076.00 1,160,516.18 -78,807.88 -0.2
<3 : worldbank.org, unfccc.int
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¢ oprl 27k ES W= A
Pl=a Jhuths OECD 7hd=ioldA Am=el A4 3 7zl
7F2 Annex 11 %7}

Pl=E Ayl ws) 247k 8o A] Abgel mE &d7Fs wiE o] v
- BE Holn JEdE19909)st vags | =

F@0] 15. 3% S7sted & 1 A=A 247k

a8y vE2 247k JMEY 5o 2 ZFojA 9lal, =vF 24V

Lo

f

=
T

m
N
o
o
(07e]
T
©
o
>
;
>4
=

(E 2-10] OlHIZ|FIX|HY MHIIE =M
(20084 7| &)

GHG emissions | GHG emissions
GDP i
per capita including in Energy LULUCE/LUCF | Change from base
$ it . year to latest
sector
(2010 7 =) (Gg CO2 eq) reported year, %
(Gg CO2 eq)) (Gg CO2eq.)
United
47,283.63 6,016,407.77 5,999,047.50 -908,148.34 15.3
States
Canada 46,214.91 721,739.72 597,527.56 -12,826.60 33.6

Z3 : worldbank.org, unfecc.int

# QaoholA Y Y

- 3579 wAAES

7}Z Annex II =7}<]

- 3FE R4

Aeo) Ha A7 ol

3, 24712 2 U

Agel wE

AFoWA AxTe) A4 % sgelde] g

rlo



(1
N
5
=
o
oL

o] 331% =7}t Qlo] & © =3

2,
2

(Carbon Pollution Reduction Scheme, CPRS) &

]

NEAE B FHI RS DA Ae) =8 F

(E 2-11) QAMIOIHOIX|e e MEJ|E EY

g B2 Holw Z|EAE1990d) 9k Wl

(2008 7| &)

GHG emissions | GHG emissions Ch £
. ange rom
GDP per capita

including in Energy LULUCK/LUCF | pase year to
s LULUCF sector (Gg COy eq)) latest reported

(20104 7] ) 0

(Gg CO2 eq)) (Gg CO2 eq) SEZA
Australia 55,589.55 618,058.44 416,604.06 68,518.15 33.1

New
32,145.23 48,943.12 34,017.77 -26,176.78 62.4
Zealand
%4 1 worldbank.org, unfccc.int

222 FQARATZ Z7F LANA AWED 33 A3 vw

b g2 LA AWED FEEF BA

O =7} 247kE MEe 244 =4 dF

- 1993 )] UN 7|33} kol vlF3shar, 19949 ks wHash

- % 5719 = 7}HE 314 (National Communications)E

% A|1xH1994), A2%1(1997), A3=H2001), #431(2006), A52H2009) B4 23
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O =7} L7k oyl

- F=e] AR MIEE] FE8H 7|32 DECC(Department of Energy and Climate
Change) 02 247}~ viEEA19] #e] 9 A9y 247k wiESAdE dzet 74

] : 1 1

H ==rao17| 1 [ : i

i = UK DECC H I H

1

] GHG Management Team Hin I AT~ UEE 7 !

R ———— H w2 9lA2 i
1 1

o AEA Energy & Environment

“'QA/QC

1 1
1 1
1 1
1 1
1 vtz #2| 3 2a 1
1 1
1 1
H vGHG QHIER] T4 Bl 2| :

v szl Tty

- el v oldEal Ty v olMiER] Ty v 2uzEa BH
- HESE = LULUCF o =g iz 232
-H7=
e L |

23 . EA7)9(2009)
[13 25 ¥F 247k~ MER BE| ZIE

- = 2y} dwlED FA FIE A 69AS Ax FAAste] UNFCCC)
AZEsta Jom Z gAY dF NI olgo 22
1. AP E g 2 3by - ARAA Y| AEA E&E7F BlESAIFE Z83 H)

=T A ES st FEEE JMEY HES A% e g4
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2 AR 4 472 ME BE ARE 4% 2 e AR Y2 BN
17l AFH, 4r P2 2L Fee BAHS A5 9t

of Zhol=gde Aled

M
(o]
o
mE
\l

3. WS 2 WiEAS A - okl wiEH 2 wiEAlF Y 29U A8E
EQZ g7MlEHS AAste] AR A7)0 AEA E&EO Bl

4. MEF 2 MEAF QA/QC : IPCCollA AA] o] ZAsIY 7+ Fopd
AE7}7} S23)8te] AEAQ 7] AEA E&Eo| Hi13lH, AEA E&E= |2
HES D £4-B8S 9Hsle HFHo=z FEAA 7| DECCO A|&3}
i, DECCE ARE7]17-¢1 247k wiE357] Bl d3odr "ESIY 52l

5. MlEF 2 uEAS AS Y] GAE AXEA HES AA2HGA o)FR

6. Z7FLA7F~ QWER HIM(NIR) ¢4 2 AlE : DECCx % NIR%
CRFE 413t UNFCCCell A&

O J7F 2471~ JAMED 4

- IPCC Guideline 1996 7§53} GL 96)°lA A3 U= 6t HHL2712(CO,,
CHs, N;O, HFGs, PFGCs, SFe)oll tdt 1990 =5E 2007d vlEF 015 IS
o, A7 HjEFe] B4S o dTe] 2V A3 =9 dus ERlg

=

- 2007 2A4A7F WlEE '0d(VIE9E) Y] 184% TASHaL, oY A

53] oA FF A, A BEA, AGEEelA Y BHE AorlE 59
A g 7hy 247ER9 A Tl 9% A

- Y72 A5 A H(Error propagation)¥} #E| 715 Z(Monte Carlo) A& o] A
7S A&ste] w7 247k MMER 9] B3 & (Uncertainties) S 578 &

O F&d 2472 QlED] +4

- GFe REW A7 wlE #2008 71E)0] AU A] 84.9%, AUAFTA 4.6%,
EH 69% F HVE 3.6%Y HIEZ YEE

- THFEY 2AVEE wiE o] A W 7K 1=, 3, 9&) FlA
FA R =A e
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1,000K

2 Inclustrial
DPmcesses

3 Solvent and
@ Cther Product

Use
W4 Agriculturs
E5 LULUCF
WG Waste
W7 Other

W1 Energy

800K
BOOK
£
8
s
5
B
§ o0k
~
[=]
o
>
(&)
200K
0K
200K
1990
=2 © unfccc.int
[ag 2

-6] @30l REBY

1994 1995 1996

™

2000 2005 2008

2471A ol E2]|(1990-2008)

- IPCCE 19419 viE& A A AL8E 5= e vlE - FFAFE AA S
x

o, ol ZEHE -

FrAes =7

_,_,
i3
Jm
oX,
tlo

™

g
o

ofr
ol
N,

A%, wAAne JFgel volAL BAL AAD Ue

IPCCE 2006 IPCC GLWoA tiFi9o FQujE&d18) wl&F AHFAl =

- we

17) 2006 IPCC Guidelines for National Greenhouse Gas Inventories

18) Key Category
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(E 2-12) 939 IRrAsT HEHE(2008H 7|E)19
LFAT A& HE, %
=7}t
CO» CH, N>O HFCs PFCs SFs A
United 94 79 68 100 100 100 82
Kingdom | (16/17) | (15/19) | (13/19) 2/2) (3/3) 2/2) (51/62)
7] : 2010 National Greenhouse gas Inventory Report of UK
ol A
- oJA Q] A9 AFYWHE Tierl, Tier2, Tier3S A3l I7F nHASF: 2 A
3 A% 54 g drel da R 24 o sl WEARE 4
- EFdolHe 979 YA 7| FHE}F (UK Department of Energy and
Climate Change)°ﬂ A A8 Y, 5 A, &M, FRY AR E YL
gom, Az TdLH ALY A2 B3
- o] 48l A (CO,) 9 I7RLHE - AT B AR E FFAT
AHESt 2FEStH, WRHCHy)SF olbetd A (NL,O)E CORINAIR, = 7}alf-uj
% - F5AS 2 IPCC dedault WiEAS 502 A4
(E 2-13) g9 OHXEE WEE20)
(20084 7| &)
GREENHOUSE GAS SOURCE AND SINK CO; CH4 N2O
CATEGORIES Method Emission Method Emission Meth'od Emission
applied factor applied factor applied factor
E CS,0TH,T1, CS.OTH.PS OTH,T1,T2 | CR,CS,D,OT | OTH,T1,T2 CR,CS,D,0
nergy T2,T3 T T3 H,PS T3 TH,PS
) CS,0TH,T1 OTH,T1,T2 OTH,T1,T2
A. Fuel Combustion CS CR,CS,D,PS CR,CS,D,PS
,T2,T3 T3 T3
1.Energy Industries OTH,T1,T2 CS | OTH,T1,T2 | CR,CS,D,PS | OTH,T1,T2 CS,D,PS
2.Manufacturing Industries and
' T2 CS T1,T2 CR,CS,D T1,T2 CR,CS,D
Construction
3.Transport CS,T2,T3 CS 72,73 CR,CS,D 72,73 CR,CS,D
4.0ther Sectors T2 CS T1,T2 CR,CS,D T1,T2 CS,D
5.0ther T2,T3 CS T2 D T2 D
B. Fugitive Emissions from Fuels T2,T3 | CS,OTH,PS T2,T3 CS,0TH,PS T2,T3 CS,0TH,PS

19) * 44712

- 7} =9] 2011 CRF(Summary3, Summary report for methods and emission factors used) 7] (ZHyth=
A5 LA AFAG A g E3

9 uAIEZ 2010 A8,
- NAE EFoA A9
- plant specific® ILfrAIGol E3

20) D (IPCC default), Tla, T1b, Tlc (IPCC Tier 1a, 1b and Tier 1c, respectively), CR (CORINAIR), RA

2011

(Reference Approach),

T1 (IPCC Tier 1), T2 (IPCC Tier 2), T3 (IPCC Tier 3), CS (Country Specific), OTH (Other), PS (Plant Specific)
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1.Solid Fuels T3 OTH T3 CS,0TH T3 OTH

2.0il and Natural Gas T2,T3 CS.PS 12,73 CS,PS 12,73 CS,PS

* HFCs, PFCs, SFe2| 7% S4skA] o+
<] : 2010 National Greenhouse gas Inventory Report of UK

* AHeA
- AT A S AU E Tierl, Tier2, Tier3s AHE-38t™ =7} IfAF 2

IPCC default & AH&3t 2A7tE wjESAFE A

- FE9 B¢ &5 dHolEHve 9 FEAR(United Kingdom Minerals Yearbook)
oA FE A, & 8wy ARE FHs doeH, ARES] dEtHolH=
AHIE 3 3](British Cement Association), 7% 59 A5+ I35 A% (Iron and
Steel Statistics Bureau), 1 9ol K9] AWlEZ](Pollution Inventory) &
Aes £

- O|REEA(COy) 9 B¢ PRS- FAF B IPCC default 55 AHE-8ho]

S A& WE(CHL) < owi}éi(NZO)% CORINAIR, =7}alfuj< -
F5A1F 2 IPCC default WEAF o2 AT
E3 A (HFCs), #HESEHA(PFCs) 32 S8313(SF)T J7HfulE - &

2~
s BN
2 AGPNE EFAS 5 Agee] MEFS 24 Y

(20084 7|=)

GREENHOUSEGAS CO:2 CHa4 N20 HFCs PFCs SFs
SOURCEANDSINK
CATEGORIES Method  Emission Method Emission Method Emission Method Emission Method Emission Method  Emission
applied factor applied factor applied factor applied factor applied factor applied factor
. CS, CS,0TH
Industrial 112 CS,D0,0 CS, CR.CS CS,| CR,CS,| OTH,|CS,0TH 1 CS,0TH| OTH,T|CS,OTH,
L TH T2 ' T2 D| T2,13 ,PS . PS
Processes T3 72,13
A Mineral Products T2 CSD T2 cs NA NA
cs,
B. Chemical Industry | CS,T1 oTH cs cs cs cs
C. Metal Production | T2,T3 cs T2 CR ] CS,PS
D. Other Production NA

E. Production of
Halocarbons PS T2 PS NA NA
and SFs
CS,OTH OTH, CSOMH| OHT3| GOH
' TL,12713 '
G. Other NA NA NA NA NA

7] : 2010 National Greenhouse gas Inventory Report of UK
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* T4
- FHEY A AAWHE Tierl, Tier2s AMgstH =7} nHAS 2 IPCC

default 5= ARg3te] 24712~ Wj&FS 4AHA

N
)
-
X
A

(o]
o
e
ofl
oft
N
)
2
2
ofl
o
£
B
i
f
4
o,
M
Y
%

- B HEHCHy) T o2 A MN0) = I7FaLfilE - F5AIF 2 IPCC default
HIESAITE ARE-Ste] AFFEHH, o]AksleA(COy) MlEAIST~= 2HE3HA] &

(E 2-15) 9=9 SYFE YHE
(200844 7| &)

GREENHOUSE GAS SOURCE AND
CO; CH. N20
SINK
Method Emission Method Emission Method Emission
CATEGORIES . . )
applied factor applied factor applied factor
Agriculture D,T1,T2 CS,D | OTH,T1,T1a CS,D
T2
A. Enteric Fermentation D, T1 CS,D
B. Manure Management T1,T2 CsS,D ‘
C. Rice Cultivation NA NA
D. Agricultural Soils NA NA T1,T1a,T2 CS,D
E. Prescribed Burning of Savannas NA NA NA NA
F. Feld Burning of Agricultural Residues NA NA NA NA
G. Other NA NA OTH Cs

Z3] : 2010 National Greenhouse gas Inventory Report of UK

fm
>
o
oo
fm
N,
o
oo
e
(R o
W
a4
r

st 4 dde) He AHHUYHE Tierl, Tierd 55 A3

and Wales))2} HoldM=29] 2B 2~ (Forest Service(Northern Ireland))oll Al A4
of gt &5 tlolE] AARE FHt wid dhol e FAE Aed
- o]4kSt A (COy), WIEH(CHy) 2 oIS A (N O)E F7Eafrul & - SFFATE
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(£ 2-16) P39 EX0|E, EXO|SH Y YHFE WHE
(20084 7| &)
GREENHOUSE GAS SOURCE
COz CHa N2O
AND SINK
Method Emission Method Emission Method Emission
CATEGORIES i ) _
applied factor applied factor applied factor
L. , Land-
and Use, Land-Use Change CS.DT3 cs D cs D.T1 cs
and Forestry
A. Forest Land CS.D,T3 CS D CS D,T1 CS
B. Cropland CS,T3 CS NA NA NA NA
C. Grassland CS.D,T3 CS D CS D CS
D. Wetlands NA NA NA NA NA NA
E. Settlements CS,D,T3 Cs D CS D CS
F. Other Land NA NA NA NA NA NA
G. Other CS,T3 CS NA NA NA NA

* HFCs, PFCs, SFe&] A$-5 =434 &2
<] : 2010 National Greenhouse gas Inventory Report of UK
* H 7=

- AR A APPUE =

—

ier2 5=

Ab8-3lH CORINAIR, &7} A5 2

IPCC default 52 AF&3le] 24712 W&HFE AHA

o]
- BEUoHE A/ERA LUt: WE BA ARSI L U AR G

/BN FopE Bgy|w] Mg 4RE 572G

OJAE R A(COYY AT FTMALHE - FFAITE AHES wWiERS AES
™ WE(CHy)S CORINAIR, Z7tnfulE - F5AI5 2 IPCC default Hj 7
& 5o WS HEsla, olaaEd A (N,O)E IPCC default 59 WH S 3
sto] 27k WS ES MY
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(E 2-17) 9=9 HIIEFE LHE
(200844 7| &)

GREENHOUSE GAS SOURCE AND
CO. CH,4 N2O
SINK
Method Emission Method Emission Method Emission
CATEGORIES ) . X
applied factor applied factor applied factor
T2 CS | CS,0TH,T2 CR,CS,D, D,0TH,T2 D,0TH

Waste OTH
A. Solid Waste Disposal on Land NA NA OTH.T2 cs
B. Waste-water Handling CS,0TH CS,0TH 0.0TH D,0TH
C. Waste Incineration T2 cs T2 CR.CS,D T2 D
D. Other NA NA NA NA NA NA

* HFCs, PFCs, SFe¥] 7-%v 43HA &+
%% : 2010 National Greenhouse gas Inventory Report of UK

% 7]

- 71BF FEe oS EA(COy) WiEFe IVtufHE - FFAFE ARSSY

U 98 2472 JIWESY F5EE 4
O =7 247k JWlEe] 2d =2 4%
Hol 227k QlEe] FEAY7 TS $74A(MOE : Ministry of the Environment) -2
e e tiefz]] FEAe] g 3
FAA71H2 ME] ARET(GIO : Greenhouse Gas Inventory Office of Japan)Z
a 2A7Es wEEAE Akl o] EUE NIRS CRFE 2, 247k 53
[2 4, 2A7k= viE B4 AR £ 5o 9 9
- 1 9ol AFHE7IA] AEALE 719 (Mitsubish UF Research and Consulting) 7}
Sk BE ARE Awshe 48971, ATl 227 wiE A A

3](Committee for the Greenhouse Gas Emission Estimation Methods)Z T/3%o]
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| UNFCCC AFS 2 |
TGHG P A AR
1 1
| e | | ssues |
1 ]
IGHG omEe M= ! i Abs 1
T aroe e o o o e e S e e I =3 on
Fzwe | STHAU7| Bt
— et ael-id | ca s nunsy
A 27 5(MOE) e ;
UBYE AL el | eusammdeE e Moo ki l
R ! 8 e3
"“““'““I'l """"""" ! FAlEE
GHG QIHiE2| =0t H= GHG QIHIE2| T 9F
____________ . S — 1 A2l [
| AR i o i
GHG Sl#iEz| 1, Datadg 4 ey !
Le— =SS
orEl Euss o
i v R = eI & SATIA QIMED| AR (GIO) | !
EY RSB ! 27441, 7|6t 7|2
E2E2S | | X722 He (G i
= = r:; Q% : S EEE A3 (NIES) : o e s e e e e i
)
B B G e HE EE IR
CRF, NIRS| 74E 2F CRE, NIRS| 742 =

3 BANE(2009)
[A3 2-7] Y=o 24T7IA QIMIEZ| 2| ZEE

o A4 AR

2 A4 AR 2A 79AF AR skl UNECCC
Eota QoM 4 wAE 4% WS obest 2

L EUIEA : AdEe] AR A7k APPHET SMER AR Fo HPYS

AASE AP FH) 9AZ 2do] UNFCCCO A&3st7] 93k AMED] BEIA]

GIO®| A&
. SFAE 2 HlEAS QA/QC : GIOE dWlED 24 %7] 9o dulEg
o] 27 & AAs fste] FRBYQQO) el FFAer =i, A&
7171 247k wiEH A e FHEZFQA)Y 9ES B2

Md

L
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7. NIR &4 2 A& : GIOE HZ NIRF CRFE A8t UNFCCCo| A&

=7F 2A7F W EY 4

- UNFCCCste] 7|swstel #3 BHEIF FJIAIPCOl o3 Ixhe IPCC
Guideline 1996 7§73 %H(°]3} GL 96), GPG2000 ¥ GPG20000] Eg= A 2 EX
o] W3} FEo] th3lk 2003 GPG-LULUCFS o]&3lo] =71 AuEd S 2HA]

- 2008 247k S He WEAA AYste ZEAE tHl 1.6% e H
1990 ti®l 6.2% 71

- 1990378 19949744 =28 32 (HFCs), FHa3He2x(PFCs) B 58318 (SFe) 9
AA &S APFEA] gk

- GBS HEAS 3 RTAUAE AMStY] FE L T34 (Probability density
functlon)E T3taL, ©]& 95% AE|F1toA S8E

- R8T DAL AsHA vERE 4

Aol WS Agstel FHRREE FYF

FPﬂ

g 7}&=(Monte Carlo) A&

- JEL BEY 2472 wjE3F2008d 7]E)o] oluA] 90.5%, FAFH 5.9%,
Y 20% 2 H7E 1.6%9 HEE YEY
.1

YUAHEZo 24d7ts W&ol 24 i =7HP=, v, 25, 48) T
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1,600K

1. 400K

W1 Energy
1 200K
2 Industrial
B rocesses
1 000K
Solvel nd
IO(her P\a:\uc(
BOOK. Use
W4 Agriculture
BOOK
@5 LULUCF
400K
W6 Waste
200K
7 Other
0l

-200K

Gy CO2 equivalent

=

1990 1994 1995 1996 2000 2005 2008
=

%3] © unfecc.int

[1% 2-8] Y| HEY 2M7kA IMIE2](1990-2008)

- IPCCE= 2006 IPCC GLAA tii-Fo] Fauw&¢ wi&%F A I7F )

F-EFA5E 488 A% AP YR oUA § FauE9 NEY
AN F7h BRE FSAGE AEekel WEAFE WYY

ofefe] ol #o] B AFAGT HEHES 7T7%E Wi =A YERE
=)

o L4ASF AL HE, %
CO, CH, N-.O HFCs PFCs SFs AA
Japan 82 76 60 100 100 100 77
P a4/17) | @3/17) | 9715 | @/ | /3 | (/3 | @4/57)

£2] : 2010 National Greenhouse gas Inventory Report of Japan

oA

- NYR Y A AFYHE Tierl, Tier2, Tier3S ARE3IY =7} 11774
default 55 AHESt] A8 A4 F D50 93 247 wiEAFE A

- gFdeolde AR B dyA @ FACA AFe ARE FTHst Ayt
o 4= F7(General Energy Statistics)& Zt/d3tal, gwrb YA FA AEE
o]l # gle ATl Surveys Tl vlolHE FAT

- O)AFS}EEA(CO,), WIRHCHy) 2 oRSEAN0)9 A¢ I7HfuE - S5
As B IPCC defaultE ARE-sto] W& @S AT

b
)
=
@)

o)
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(E 2-19) E9 HUHXFE LHE

(200844 7| &)

GREENHOUSE GAS SOURCE AND
CO. CH4 N.O
SINK
Method Emission Method Emission Method Emission
CATEGORIES applied factor applied factor applied factor
E T1 CS,D CS,0,T1,T CS,D,0TH D,T1,T2 CS,D
nergy 213
. T1 CS D,T1,T2 CS,D D,T1,T2 CS,D
A. Fuel Combustion
1.Energy Industries T cs T2 cs T2 cs
2.Manufacturing Industries and T Cs T2 Cs T2 Cs
Construction
3.Transport T1 CS D,T2 CS,D D,T2 CS,D
4.0Other Sectors T CS T1,T2 CS,D T1,T2 CS,D
5.0ther NA NA NA NA NA NA
B. Fugitive Emissions from Fuels T D CS.T1.T3 CS.D,0TH T 0
1.Solid Fuels NA NA 71,73 D,0TH NA NA
2.0il and Natural Gas T1 D CS, T CS,D,0TH T1 D

* HFCs, PFCs, SFso| 7+ Z743HA &+

Z3] : 2010 National Greenhouse gas Inventory Report of Japan

- AQEA) A AATHE Tierl, Tier2 5& L3S =7} AT, A% 7

4 2 [PCC default 52
3}

Ao} L7k wEASE A1

- FE9 AS AWME= AWE 3] (Cement association)ol 4], 3] 4 (Limestone)<

%o BA, wY, g BF 2A L A

HE, AFAE SA JXEMinistry of

Economy, Trade and Industry, Yearbook of Ceramics and Building Materials

Statistics), 1 9ol F¥

kel Am Tl Eopd @RvIde] AE

2 Apgatod

[e2!
i=}
- FAE3 e (HFCs), HE23tek A (PFCs) ¥ §E33HSF)= I7laliulE - S5
Z,: A
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(E 2-20) =9 MYIZHERE WUHE
(200844 7| &)

CO2 CHa4 N20 HFCs PFCs SFe

GREENHOUSEGASS
OURCEANDSINK

Method  Emission | Method Emission Method Emission Method Emission Method Emission Method Emissio
CATEGORIES applied factor applied factor applied factor applied factor applied factor applied n factor

Industrial CSD, [CSDO | CSD Cs| DTL| CSPS| s CS[ s, CS| CSTL| CSD

Processes T1,T2 TH
CS,D, CS,D NA NA NA NA

A. Mineral Products

T2
B. Chemical Industry T1 CS| CSD Cs| DT1| CSPS
C. Metal Production cs| orH

D. Other Production
E. Production of

NA

NA

Halocarbons
and SFg

. Consumption of

Halocarbons

and SFs

G. Other

cs Cs Cs| C5T1| CSD

NA NA NA NA NA NA

n)
°
i)
rr
Y
ol
H
of
.
)
™
<
=
7
o
<
Q
=
T
[
=N
-
z
!
)
on
Q
c
A
)
=]
Q.
5
-
)
=
NLH
=2
x

AHIHEZ Tierl S AFEStH =271 2844 2 IPCC default

= ¥ AEE R 2 k] A8 FF7)HelA
wopd ©@vdel AlFstd AsE A%
- FHAA HE(CHY)9F o ANO)= F7HalfilE - 5415 2 IPCC default

A
HEATFE ARSI A8 oSt A(COY= HIEAITE AHEeHA B

rr
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(£ 2-21) 229 SYFE LHE
(20084 7|&)
GREENHOUSE GAS SOURCE AND
CO:. CH,4 N20
SINK
Method Emission Method Emission Method Emission
CATEGORIES i ) )
applied factor applied factor applied factor
. CS,D,T1 CS,D | CS,D,T1,T1b CS,D
Agriculture
A. Enteric Fermentation CS,T1 CS,D
B. Manure Management CS,T1 CS.D CS,D CS,D
C. Rice Cultivation CS CS
D. Agricultural Soils NA NA CS,T1,T1b CS,D
E. Prescribed Burning of Savannas NA NA NA NA
F. Feld Bumning of Agricultural Residues D D CS D
G. Other NA NA NA NA
* HFCs, PFCs, SFs9] A% 2484 &

<] : 2010 National Greenhouse gas Inventory Report of Japan

# EA0lg, EXolgmsl 2 99
- EAolg, EAolgmsl 8 949l 7

AU HE Tierl, Tier2, Tier3S AH&-3f

=1
=

o 27} AfAF 2 IPCC defaults ]3]

LAk MEATE AR

- 2t d8FAKForest Status Survey), =7} bR

t o] e 1] o] 2~(National Forest

Resources Database), 7424 9 ZHXA|

57 (Statistics of Cultivated and Planted

Area) T T3 Survey S

- A A(COY)E A/t fHE - A5 ¢
Wl Z ek 2g3ha, WEHCHY) 2 olakald &
=35 g

53 A4ug

-4

- 50 -

IPCC defaultZ ©]
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(& 2-22) YEO| EX|0|8, EXI0ISHS U YALE wHE
(20084 7|&)
GREENHOUSE GAS SOURCE
COz CHa N2O
AND SINK
Method Emission Method Emission Method Emission
CATEGORIES i ) _
applied factor applied factor applied factor
Land Use, Land-Use Change | TLT1aT1b,
CS,D T1 D T1 D
and Forestry T2,T3
A. Forest Land T1,T2,T3 Cs,D T1 D T1 D
B. Cropland T1,T2 CS,.D NA NA T1 D
C. Grassland T1,T2 CS,.D NA NA NA NA
D. Wetlands T2 Cs,D NA NA
E. Settlements T1a,T1b,T2 CS,D NA NA NA NA
F. Other Land T2 CS,D NA NA NA NA
G. Other T1 D NA NA NA NA
* HFCs, PFCs, SFs9] 4-¢= 5484 &%

Z*] : 2010 National Greenhouse gas Inventory Report of Japan

x H7E
- H71E9Y AP BPHZ Tierl, Tierd 55 A3 Z7F 1844 2 IPCC
default 55 AR&3ste] 24712 wWE&H-S 4
- dEdolHe w9 247 wiE 3 AS5E AE 9 U] A= 7|3 A
Ropal Fylnel AT AuE FH-24Y
- ol RA(COYY A Y FmANE - FEAFE Aol RS N
EHCHy) Y ot A (N0)E F7FLfulE - 5415 2 IPCC default i
A 59 s A&sto wiEds A3
(E 2-23) 29| HIIEFEE YUHE
(20084 7| &)
GREENHOUSE GAS SOURCE AND
CO; CHg4 N:O
SINK
Method Emission Method Emission Method Emission
CATEGORIES . . )
applied factor applied factor applied factor
CS CS | CS,0,T1,T3 CS,D CS,D,T1 CS,D
Waste
A. Solid Waste Disposal on Land NA NA CS,T3 CS
B. Waste—-water Handling CS,D CS,D CS,D CS,D
C. Waste Incineration CS CS CS CS CS CS
D. Other CS CS D,T1 D D,T1 D
* HFCs, PFCs, SFs2] Z$-= ZH3A &

Z3*] : 2010 National Greenhouse gas Inventory Report of Japan
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o s 2AVES
O =7} 47k <
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=

ks ollER] E2

N7k wilE

]

& A, NIR

;

o

fu

v}

= O
T 5 sl

=

e

>

SHARET(EPA : Environmental Protection
Hl T uiEsAIeE vEE B T

QAL T W\T

o

=
_'—'(S

=
(Department of Energy)
=4
(Department of Defense)

HEge=S
(Federal Highway Administration)
=24

(Department of Transportation)

nE=SA=
(Bureau of Transportation Statistics)

QAP
(The Office of Atmospheric Programs)

v BE ujEe A 20 HT
v NIRYI CRF2| &2t gl

eI ER] S THE O
voBiSEr A W E 2
v MBS =2 BES AR W

=17

+= 23

==
=
=k

=4

: SANE(2009)

[A% 2-9] 0j=2| 247tA QIHIEZ

TSR
(Federal Aviation Administration)
==
(Department of Agriculture)

s24d sgEA=S

(National Agricultura Statistics Service)

T Z=AHTR
(U.5. Geological Survey)

s

(Department of Commerce)

O =7} 247k~ MED Z4 A}
- =] =7 JWEY A dae 2A 79AE AA AAdske] UNFCCCe
AEsta glow zb gAE % e ofgfer 2
1. WP E A . OAPS] REW Aolzl= wEg W HiSAS: ARguhy sk 2
& 7HAm, AT NIR? CRFe] td UNFCCCS] AES A F@ste] 119
2. A8 3 : OAPY FE¥ e FH7|Ao2RE FFEAEE 737
BAstn glen, A 72 9 FHe FAAHLS §A87] 9Jste] slol=
s AT
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2Hg - OAPS] HopH A JA= CRF Aol 23 7|x

Bt AL Al o QA/QC/UANE AA|

4. NIR 2 : 2000 IPCC GPG(Good Practice Guidance : ¢4 x| F)ol| +
slo] Fo wE9S ZAAsta, UNFCCCO B aoka) 3 W o] Falo] 24

5. HiEE 2 wlEA14 QA/QC/UA : OAPE -3 A9x} o]2ld] QA/QC HUAE

=
T Qo] B Adrie} 193] FxshHA d3d e QA/QC/UAYE A=
6. NIR AE : &8 AE7l 93 NIR 13 29 AE & wIzF AE7Fe} guielg

7. NIR &4 2 A= . 93 AE7l9} guiele] AE I OAPE HZE NIRF

o

CRFE <£HI3to UNFCCCol| A&

O J7F 24712 JAWED 4
- UNFCCCsle]  7]§-jiste] a7t AF3 dA(IPCOeol <fsf 3k IPCC
Guideline 1996 7§18} GL 96), GPG2000 ¥ GPG2000] s #] 2-& EX|
o]-g, EXo]gWs}l B <o thgh 2008d GPG-LULUCFS ©o]&3te] =7}

UHEDE 23

- F7FH o2 GL 9% 2 GPG0000] Ht} MAE wHES sk, A2 uiEd
Z7t2 Al 247 A~E 288HE 2006 IPCC GLE &

o

k<1

- 20079 2A7kE WSS 90d(7IEdE) WHEl 17% S7FeRRal, 2006 Btk
14% Z71tded ol A7 23R A INAR AL B HAHALE F7,
oo W A 74 (14.2%) 2%

- H]=2 24| 7FE-E(Monte Carlo) AlEd|o]A 7|H(Tier 2)S AFSsl] B35 A%

row

21) UA : Uncertainty Analysis : 53% 4]

A~
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Gg €02 equivalent

o
=

6,000K W1 Energy
2 Industrial
a Processes
3 Solvent and
4,000K @ Other Product
Use
W4 Agiiculture
2,000K @5 LULUCF
W6 Waste
@7 Other

-2,000K

1990 1994 1995 1996 2000 2005 2008

%3] © unfecc.int

[A% 2-10] O|52| RFEE 24712 QM EE|(1990-2008)

- IPCCE& 2006 IPCC GLAIA dtif-ieo Fau&d W& AHHA 7 fulE - &
FATE AL AL AREZ |52 YA § FoHlEd wEF APgolA
=7} AE-SFATE FE5k mEATE T
- ol ;e} Zo] v AFAS HEHEL %2 WS =4 YEE
(E 2-24) 0139 DRAIFT J2H|S(2008dH J|=F)
THAF HE v, %
=7t
CO;, CH, N,O HFCs PFCs SFs AA
United 87 59 60 100 100 100 72
States (13/15) | (10/17) | (9/15) 2/2) 2/2) 2/2) (38/53)

<] : 2010 National Greenhouse gas Inventory Report of US

- 54 -



RCE Py

S oA A AAURE Tierl, Tier2 5& A& %7} wfAS

&3t A5 AL

- Bl nTY

=

9 7o % edvts

A=) A, 4, 54 5o AuE FUT

HEAFE 2

=Syc) /\].

o=

o Ly A KX = (Energy Information Administration)®l 4]

- RS BE(CO) AE FNTANE - FEAFE ARG wEFE BT
= o o = & 2~ 2=
Qow HEHCHy) 2 oRFFEAN0)9 AS FhafulE - F4AS, IPCC
defaults AMg-3t] viE S A3
(E 2-25) 0|79 X2 LHE
(20084 7|&)
GREENHOUSE GAS SOURCE AND
CO; CH, N2O
SINK
Method Emission Method Emission Method Emission
CATEGORIES . . .
applied factor applied factor applied factor
Energy CSM,T1,T2 CSM | M, T1,T2,T3 CS5, DM M, T1,T2 CS, DM
A. Fuel Combustion CS,T1,12 (@3] M,T1,T2 CS,DM M,T1,T2 CS,DM
1.Energy Industries T1 (@S] T1 CS,D T1 CS,D
2.Manufacturing Industries and T1 (@3] T1 CS,D T1 CS,D
Construction
3.Transport T1,T2 (@3] M,T1,T2 CS,DM M,T1,T2 CS,DM
4.0Other Sectors T1 CS T1 CS,D T1 CS,D
5.0ther CS,T1 CS T1 CS,D T1 CS,D
B. Fugitive Emissions from Fuels M M M, T2, T3 CS,M NA NA
1.Solid Fuels NA NA T2,T3 S NA NA
2.0il and Natural Gas M M M M NA NA

* HFCs, PFCs, SFe9] A& &334 %+
Z*] : 2010 National Greenhouse gas Inventory Report of US

27k MEATE

CEEE

£ Tierl, Tier2, Tier32 A}&3}H =7} a1fA4:, IPCC

vz A A ZAHUS. Geological Servey)oll <3|

ZAE FEAE (Minerals Yearbook)oll A &5

2718 Zopd &9

- 55 -
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59 Mgl MBS N2EE dECHY)S RGNS - FAAFE WS
$g 29E
- ABSTAHECS), FESTA(PFCs) B §ESIFGE)E A0S - FRAF

52 g WMETS 253
(£ 2-26) 0|29 MITHRE WHE
(20084 7| &)

GREENHOUSEGAS

SOURCEANDSINK CO: CH4 N20 HFCs PFCs SFe

Method Emission Method Emission Method Emission Method Emission Method Emissio Method Emissio
CATEGORIES applied factor applied factor applied factor applied factor applied n factor applied n factor

csTI| csp| DTI D| T2T3| CSD,| MT2
T2 OTH

CSM | MT2| CSM | DMT

2,T3

Industrial CSM

Processes

CS,T1 CS,D NA NA NA NA
A Mineral Products

CS,T1 CS,D DT1 D | T2,13 CS,D,

B. Chemical Industry OTH

NA

C. Metal Production | T1,T2 CS,D

D. Other Production

E. Production of

Halocarbons
and SFs

F. Consumption of

Halocarbons

M| MT2 | CSM | MT2, | CSM

T3

NA NA NA NA NA

- o}2F3} A 2(NLO)E IPCC default 502 #l&3S 43

- &EHolEHe vx $FESH(US. Environmental Protection Agency) <]

99 A% AU E Tierl, Tier2, Tier3S AM&3dlw =7} u{A<, IPCC

defaults AH&-3te] 24712~ BlEAIFE A8

- @EdolHE FHTHE 247k viE B ARE AR 9 17k A8 FxI]HelA
Fopd @7 AlFete] Ans YA

- FHAA HIEHCHy) 9 oI AN0) = J7FaLfulE - F57145, IPCC defaults

ARt AgsHH, oSt (COy) e WIEAITE PSR o
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(E 2-27) 0|29 SYLE wH=
(200844 7| =)

GREENHOUSE GAS SOURCE AND
CO:. CH,4 N20
SINK
Method Emission Method Emission Method Emission
CATEGORIES i X i
applied factor applied factor applied factor
DM, T1,T2 CS,D,M CS,DM,T1, CS, DM
Agriculture
T2,T3
A. Enteric Fermentation M,T1,T2 CS.D.M
C. Rice Cultivation D cs
NA NA CS,DM,T1, CS,DM
D. Agricultural Soils T3
E. Prescribed Burning of Savannas NA NA NA NA
F. Field Buming of Agricultural Residues T2 cs T2 s
G. Other NA NA NA NA
* HFCs, PFCs, SFeo] A= S3431A &2
Z*] : 2010 National Greenhouse gas Inventory Report of US
 EX|ol§, EXo]§Hs} ¢ <]
- Ex|o]g, Exo|4Hs 9 Ao AL AHWHE Tierl, Tier2, TierdS Al-8-3}

W 57k 365

2 IPCC default=

o]-§ste] 247k~

o

HEATE

Rehl

- ZEUolHE EA 0§, EAolgRHE} B JAdud 24d7ts wiE #"E AR

o

e

(%]

ol

o

H

e

|ahstea

B g,

R
AR 4

EAY

h .

—

i
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HEHCHy) 3 oM E (N0 E

W7o A5 7oA Eopd @9 rded At A8E F

(COYE 7t sl Z - E57A5 2 IPCC defaults o] &3te] 227k~

IPCC defaultE® AF&-3tad uj




(£ 2-28) DR EX|0|8, EXI0ISHs X YARE WHE
(20084 7| &)
GREENHOUSE GAS SOURCE
CO:2 CHs N20O
AND SINK
Method Emission Method Emission Method Emission
CATEGORIES _ _ )
applied factor applied factor applied factor
Land Use, Land-Use Change
T1,T2,T3 cS,D T2 D D,T1,T2 D
and Forestry
A. Forest Land T3 (& T2 D D, T2 D
B. Cropland T1,T2,T3 CS,D NA NA NA NA
C. Grassland T2,T3 Cs NA NA NA NA
D. Wetlands T1 D NA NA T1 D
E. Settlements T2,T3 Cs NA NA D D
F. Other Land NA NA NA NA NA NA
G. Other T2,T3 CS NA NA NA NA
* HFCs, PFCs, SFe2] 4= S431A &<
Z*] : 2010 National Greenhouse gas Inventory Report of US
x H7E
- H71=f B IPCC default 52 WH= A&t 47t vieds A

- @3 dolHe w5 74X 55 (US. Environmental Protection Agency), o U=

A B = (Energy Information Administration

=1
=

48 7% 5 ARE AT

- W eHCHY) T o}4+8 A & (N,O)E IPCC default 59 WS 835l wjEHe

g3t

p .

o] XA (COYE WIEHS A 3HA]

or

) O
o™

(E 2-29) 0|52 HIIEFE YHE

(20084 7|&)

GREENHOUSE GAS SOURCE AND
CO; CH,4 N.O
SINK
CATEGORIES Method Emission Method Emission Method Emission
applied factor applied factor applied factor
NA NA DM DM D D
Waste
A. Solid Waste Disposal on Land NA NA
B. Waste—-water Handling D D D D
C. Waste Incineration NA NA NA NA NA NA
D. Other NA NA D D D D

* HFCs, PFCs, SFe2] A%+

2434 28

<] : 2010 National Greenhouse gas Inventory Report of US
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g 3F 24712
O =7} 4712 <lwl
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Change) 2 &34 55,

-3 gle] AVt QIEE B ARE AFSE §9)B 2

ek ARED 9
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HETEE

v

e
rE
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]
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Tk
e
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e
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rto
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i
o
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v NIR ZH|

v UNFCCCZ9| NIR H &

(DCC, Department of Climate Change)

4o
O
Iz}

=2 - FANEL(2009)
[ad

2-11] 39|

O 7 £47bx AMED A4 A%

- a3 = AWEY A AR A 69AIE AFH FASY UNFCCCol

LIPS

27} 2A7LA QMg 2l
v g2 NEUHEE HE 5 AR
0% zd
v QMED BIN HF 20l

AEsta glor 7k dAE 7 gL offiet 25

1. FHIEA - AdE

Huxe] FAHS
2. A5 3 : DCC
3. @548 ¥4

Emissions Information System)< 83t HI842 dZ€A=

NIR EiAe] tfgt UNFCCCY AE &S EdE NIR

sfetstn 8 ARE A AWH Wl v

- 59 -

4w el 9% AR el o3 o]0l

W& B A|2~H(AGEIS: Australian Greenhouse
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T WEF Ao g T gRlsta, i e R T 7HSupervisory

User)E& A|gste] &axtg9 A& Hrista vpAHoz YHEHE7HDOM :
Database Operations Manager)E A|g3te] 259 S FAlste QCHAPL
AA = 39 ASHFE AF

4. W= 2 wiEA+ 44 - AGEISE o] &3l Hudxe] REYE 2471~

AE : DCC| A&7k AGEISOl ol e vl 2ol dis) A=

FEE WS Ay A, Mg A7) A8 Fo HubkH HE
6. NIR &4 9 A= . DCCE FZ NIRY CRFE FH]3dlod UNFCCCo A=

O =7} 2472 ME: B4
- GL 96, GPG2000 % GPG2000°] X35 A ke Exo]g, Exolg Wil %

9y R thd 2003 GPG-LULUCFS o] &3] =7} il ER] S ZAds}

Row 6t FHHLAI(CO, CHsy N,O, HECs, PECs, SFe)oll th3k 19901 =
FE 20079 #EF Folg &<

- 2007 247k~ el ESHLULUCER-+ A9 '90d tivl 30% 78k,
LULUCFE 23t 2472 sllEde 90d iyl 82% F7H

- 3FE Tier 1 WS F&3t IPCC GPGol| 7FAEH} R 352 Agsiglon,
71EHsl- o] &&3F FA|(the Department of Climate Change and Energy
Efficiency ©]3} ‘DCCEE)olA= #H 7=Z(Monte Carlo) AlEd ] 719 (Tier 2)

= AHget] 28 S AT dF

- 3FE B 247k wE2008E 71E)e] dluA 67.3%, AFAEA 5.0%,
T 14.2%, LULUCF 11.2% % #7]1% 23%9] W&=2 Jehd
5] 5= BHWAFIHIS, V=, 25, d#) TolM #LsA LULUCFE
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BOOK.

1 Energy
500K
2 Industrial
o Processes
400K 3 Solvent and
[ Cther Product
Use
300K W4 Agriculture
5 LULUCF
200K a
WG Waste
100K
@7 Cther
0K

-100K

Gg €02 equivalent

1990 1994 1995 1996 2000 2005 2008
%4 : unfecc.int

[1% 2-12] $50| 2% SA7HA 9IMIE7|(1990-2008)

- IPCC¥E 2006 IPCC GLoA ul¥-

i
L

- ot o] £9 Zo] TFY AFAFT HEREL 87%E v =A UERE
(£ 2-30) &F9 IRAsT HEH=2(20084 7IE)
IFAF A& HE, %
=7t
CO;, CH, N.O HFCs PFCs SFs AA)
Austoali 88 88 88 0 100 100 87
WA qa/16) | (16/18) | (16/18) 0/1) (1/1) (1/1) (48/55)

Z%] : 2010 National Greenhouse gas Inventory Report of Australia

L APANHE Tierl, Tier2, Tier3S A&l =7} aFAF, AL

IPCC default 5 AF&3te] g2 2 gFo) 93t 247t~
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W ESAlTE 2H3

dFdlolHe 3379 Y- A AAFA(Australian Bureau of Agricultural and
Resource Economics (ABARE), DCCEE % =7} 247}2-oyx] Hi AJ2H
(National Greenhouse and Energy Reporting System ©]3} " NGERs") oA 33
OJAFSIEA(COy) B HIEHCHY) Y A =7llfulE - A5, AAQZ L ful= -
FAF B IPCC defaults AHE-ate] wiEEs 2Hg3t oMbstd A (N0)= =7t
Tl - F575 2 IPCC defaults AHE-ste] wlEHS AH4

(E 2-31) &F9 HHAFE SHE

ol

K
e

(200844 7| &)

GREENHOUSE GAS SOURCE AND
CO; CH. N20
SINK
Method Emission Method Emission Method Emission
CATEGORIES . . .
applied factor applied factor applied factor
T1,T2,T3 CS,D,PS T1,T2,T3 CS,D,PS T1,T2,T3 CS,D
Energy
A. Fuel Combustion T1,T2 CS,D,PS T1,T2,T3 Cs,D T1,T2,T3 Cs,D
1.Energy Industries T2 Csps T2 s T2 )
2.Manufacturing Industries and T2 cs T2 cs T2 Cs
Construction
3.Transport T1,T2 csD T1,T2,T3 CS,D T1,T2,T3 Cs,D
4.0ther Sectors T2 cs T2 cs T2 Cs
5.0ther T2 CS,D T2 CS,D T2 CS,D
B. Fugitive Emissions from Fuels T1,T2,T3 CS,PS T1,T2,T3 CS,D,PS T1 cs
1.Solid Fuels T2,T3 CS,PSs T2,T3 CS,D,PS NA NA
2.0il and Natural Gas T1,T2,T3 CS,Ps T1,T2,T3 Cs,ps T1 cs
* HFCs, PFCs, SFe2] 749%= SH3IA &2
7] : 2010 National Greenhouse gas Inventory Report of Australia
#* AT
- AEETARY ABF AAEHHE Tierl, Tier2E AR =7F ALfAI 2 IPCC
default 5 AH&3te A7 WEASFE A
- ZFdHolHE 87, B, f4F 2 d¢ #dE AR (8 PZ7]P(Australian

Government Department of the Environment, Water, Heritage and the Arts)

ol Fopd =yl A &ste] DCCEEIA a3

- OJRFSHEA(COyY 9t IR (CHy)S =7hLfilE - F5A15, AFALfulE - F5A1F
2 IPCC default 55 AR&3te] MiEHS AMEshH oM ISHAANO)= =7kl
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= - ¥ 2 IPCC default o2 &S A9
- FAESEA(HFCs)= IPCC default, ZH&E3IEHA(PFCs) ¥ §53}13(SFe)v= =7}
A - FFATE ARt vl TS AE R
(£ 2-32) SF9 MYIJHEE WHE
(20084 7| &)
GREENHOUSEGAS
SOURCEANDSINK CO:2 CHa N20 HFCs PFCs SFs
Method Emissi Method Emission Method Emission Method Emission Method Emissio Method Emissio
CATEGORIES applied on applied factor applied factor applied factor applied | n factor | applied | n factor
factor
Industrial CS,T1b, | CS,D T2 CS,D | CST2 cs M D Tlc cs T2 (@3]
Processes T2

A Mineral Products T2 Cs NA NA NA NA

CS,T1b, | CS,D T2 D | CST2 Cs
B. Chemical Industry
T2
C. Metal Production T1b cs

D. Other Production

E. Production of
Halocarbons
and SFs

F. Consumption of

Halocarbons
and SFs

NA NA NA NA NA

23] : 2010 National Greenhouse gas Inventory Report of Australia
* 4
- T9Y AS AHWHE Tierl, Tier2E A& =7} AfFAF 2 IPCC
default & AR&3t] 24712 WEHS MY
- @5 dolH+ &5 $ 7% 4 (Australian Bureau of Statistics) At5E AM&-3F
- FYolA HEHCHy) 9t oI R AN0)E Z7tnfulE - F5A15 2L IPCC default
HESATE AHES 2Pgs o] 4bstek Ay (COy)e WEAITE AHEHAl e
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(£ 2-33) EF9 SYHFE LHE
(20084 7|&)
GREENHOUSE GAS SOURCE AND
CO: CH. N20
SINK
Method Emission Method Emission Method Emission
CATEGORIES i X _
applied factor applied factor applied factor
. CS,M,T1,T2 Cs,D CS5,M,T1,T2 Cs,D
Agriculture
A. Enteric Fermentation CS,T1,T2 CS,D
B. Manure Management CS,M,T2 Cs,D n
C. Rice Cultivation T1 cs
D. Agricultural Soils NA NA CS,T1,12 Cs,D
E. Prescribed Burning of Savannas cs cs CS CS
F. Field Bumning of Agricultural Residues cs (@3] cs Ccs
G. Other NA NA NA NA
* HFCs, PFCs, SFs2] A= =43IA] &=
Z3] : 2010 National Greenhouse gas Inventory Report of Australia
 EX|o]l§, EXo]§Ws} ¢ I
- EXjo]lg, Exo] g3}t 2 dde] AL AW HE Tierl, Tier2, Tierd 52 A&

3™ =7} ALfAlE, IPCC defaults
- 854 °]H = Geosciences Australia®} ABARE A& %
- O]l ¥ A (COy)E

WlE e ARt

,

ARgste] HlE RS AP

(E 2-34) £F9 EX 0|8

olgste] 247N~ mEAITE
e
27t E - 3545, IPCC defaultE

EHCHy) 2 ol3l A A N0 = =7baful %

Ha U UYFE WHE

Rk

o]-g-38te] 2

(20084 7|&

!

[

GREENHOUSE GAS SOURCE
CO2 CHa4 N20
AND SINK
Method Emission Method Emission Method Emission
CATEGORIES i . "
applied factor applied factor applied factor
Land Use, Land-Use Change
CS,T1,T2,T3 CS,D,M CS CS CS,T2 CS
and Forestry
A. Forest Land T1,T2,T3 csM cs CS CS CS
B. Cropland T3 M Cs Cs CS, T2 CS
C. Grassland T2,T3 CSM CS CS (@3] (@3]
D. Wetlands NA NA NA NA NA NA
E. Settlements NA NA NA NA NA NA
F. Other Land NA NA NA NA NA NA
G. Other CS,T1,T3 DM NA NA T2 CS
* HFCs, PFCs, SFs9] A% 2484 &

Z%] : 2010 National Greenhouse gas Inventory Report of Australia
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A HHE Tier2E AHESIH =7 Z/FA14 2 IPCC default

2

waste agencies)ol| Al A& 3t
- OS2 (COy 2t MR (CHy) Ol 7% S7kaLfrllZ - F5A15 B IPCC defaultE
AREste] S S AFESHH oIS EANO)E FUFLfHE - FFEAT 59
WS AEste Eeds A
(E 2-35) &F9 HIIEFE LHE

(200844 7| &)

GREENHOUSE GAS SOURCE AND
CO; CH,4 N2O
SINK
Method Emission Method Emission Method Emission
CATEGORIES . . .

applied factor applied factor applied factor
Waste T2 Cs,D T2 cs,D Cs,D cs
A. Solid Waste Disposal on Land NA NA T2 D
B. Waste—-water Handling T2 Cs,D CS,D CS
C. Waste Incineration T2 CS,D NA NA NA NA
D. Other NA NA NA NA NA NA

* HFCs, PFCs, SFe®] -9+ 43 &+
Z3] : 2010 National Greenhouse gas Inventory Report of Australia

i, FadAT AET AWE A9 4%
% AR Y 2 NEF AMEL AU
- WGIAZ) © Q8 844 F3, ESAAATFANES)N A whd A A, oA

oF A9 ezt Mg Ay FRY B ARNEY AR B AP FH A

Al GE 834 FH, olMotA G 24V: AWED AIF

O AFY™ : Workshop on GHG Inventories in Asia(WGIA)
O FAx : FHToL, T, A%, A=Al A&, 3=, g, T olAjol, F&, mickvl, HA,

A7FEE, "=, MES(F 14705)

22) WGIA : Workshop on GHG Inventories in Asia
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o Al &5

obAlo A o] 247k Qg R 2
O AMY W4 : 2003 3%E wid €l A (FA 727

A8

3L
o w o

e}
Ein

=)

Z18 =

A3y )

O 718 : 4& AR
O Project 3 ZZ A X
11/2003 1St WGIA - National institutional arrangement
. Phuket, Thailand * Overall technical issues
/2005 Snd \WG A * New submission of inventories
. Shanghai, China « Examples of countries efforts
/2006 3rd WGIA * Updates on country’s status
Manila, Philippines ~~ * Group discussion, by sector
I SB24 Side Event, “WGIA Activity Report”
2/2007 40 WGIA * Comparison of AD, EF, etc.
. Jakarta, Indonesia * Cross-cutting issues
9/2007 5th WGIA « Inventory data collection process
| | Kuala Lumpur » Institutional arrangements for GHGI
7/2008 6th WGIA * Uncertainty assessment
Tsukuba Jém/ « Time series estimates & projection
+ Awareness-raising about GHG Inventory and Mitigation
7t WGLA + Future WGIA-Activities after Completion of the Latest
7/2009 I Mational Communications
Seoul, Korea + Sector-specific Issue(Energy, Agriculture, LULUCF, and

Waste Sectors)

O WGIAS) A3 R 47
GHG W=zl ¥ EA%el ojd 4% FHE 98 WGIA YEAZ B8 va
Az ve 7k 4n 3 A9 3%
bl AEe WA 4 gejolE

WGIA &% R A 3T “Greenhouse Gas Inventory Development in Asia - Experiences
form Workshops on Greenhouse Gas Inventories in Asia"

a summary report of 1°-4" WGIA
y rep

- SWGAD) : ofxjo} A]2e] LAk wjE 7ha B TRV B IS AR AR 32
Fola : F3, AmvAol, AR, B, LelolAlel, B, B L WEY F 8715
AR ¢ oblolAlel A% Bl WE B AR FH, A7IE Foel A

9 ge) A2" Y, A7k Adst 718 Bl 9 A% Zow

23, A&7V Hrls BYEA 5 =

‘o/]

- A 71ZE ¢ 31(2007-2010)

23) SWGA :

Improvement of Soild Waste Management and Reduction of GHG Emission in Asia
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AN

: 2007A5H wid H=2E AN

- AR
98 a3

- 7]

4l &2

A,

s 27

- TGotvEyt Z2HE 1.

ot 27} = 7HEel
d7kA] 3

A(EPA)l A X3 5 A== 2l
Y7ttt
A& 7153 GHG QW Eg

)
=

[e]

SEAF

SERE:
szgtell, st 5 59

S 93] 20043 ¥ 2007

[e]

A2 ;W= BFAEPA)IAN TFEF T/t Qi ED A

O AFY™ : Central America Inventory Project
ALGA L - T o7t Z7HES] A% Tk
A Urtels, ddntezE, sxeEgL gyt 5
Z2AE 53
g4 e &
WA/ Az FHld 7)<
QA/QC % A= F3 A= #e
7] AW Ez] FZef thk Action Plan
HER 25 volgol ek Hrt

o 3l GHG

(@)

(@)

[I

QA S|

* =

i=]
RS

3k 7

pal

e\

44
2] ER
.

1Sl E e 2l e

AWED e AA 7=

=8 FA4 Z2AE

2 ml=m s

3.SHa MIE = ols eiTE ar
mE mE W olols] ma=

—pe
R

S SIS g s
ol cher

tional Communication =
El|a|| CHG 2IsEnl= 2= EEH 6. =% b GGHG &M 5l e I
Al w2
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O Project A2 Al A Y&

T
4

= UMEE| TH AW F71 GHG AME2| ZHM Ao SH |
2
S|

! ! l |

HCELES |

i|0|E{ ZH4d |** o g

QA/QC | ‘HA A= Opz |

- 4 2010 g 71E A
A B | - AN 9% 94 9
- A olg Qe

e B & 7=

National Inventory Management Tools - Key s
Source Analysis Software

= 37}t
=:|

o QA A e A=A AA =k

EPA developed Key Source Category
Analysis Calculation tool with link to
IPCC GHG Inventory Tool

WHE A4
9 —
tﬂ O]E1 ‘7"% e 30.51%

Key Source Analysis X key source
key source
key source
key source
key source

= Prioritizes resources for improving the
most important sources of GHG
emissions

= Useful GHG management tool . key source
key source

= Consistent with the latest IPCC e o o~

Guidance - o

[22l] o] #AM(EPA)S| National Inventory Management Tool
AN} 73] V)&
QA/QC & Har s}
h=i)]
QVQC % | a3 shse A2 B4 v A% plaE

1

o Eg - A8 F Qe B 579 M frE
AA += S EARZE AR} rE R AE wel £
- QA/QCe ta AWrESl 4

- QMIER B AlZE A
- 2 uiEd 8 JEE A & S e HlolEHo] Platform 7iE
- T7PE B3 Sector H|oJE] Wlo]2 5 i

- TYoE 7 ZEAE @ : Yrtets, 258, Z2EETL dautEE, FE)
et 5 FdotETt ks EX0lS, EXol 8wt Axe] s fIst
20093 F-E 359k X3y

ol

2

- HAE Z2AE WA SR (SEMARNAT?2S}L A 3. w5 78t7] % e
ATFUMEC))9k Pste] x| zme] Fo Hoko] GHG AMED] P45

e

24) HA|F 375 (SEMARNAT) : Secretariat of the Environment and Natural Resources
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3led 200913 e X3
T ZZAE . Foa7P)dNE 9 93](NDRO)20ST st EA)jst= Al

EZ Toold I HAZY

vl A7) 7 A= AWEY APAY E3
# frdl 71FHHUNFCCO A 3 22 M= AHER] A LAY

Sgolrol TEAE (SEA GHG project) : F'FolAlol A 871=2] =7} GHG
e FA NAS EFHOoZ UNFCCCZF 335, 4, IRRIZ), v=3}
3ked 2007 3FE 337 FRH ALY

AH#E3 :

O AFYW : SEA GHG Project - Regional capacity-building for sustainable national greenhouse gas

O AL : Sobrol A 8T =7 GHG ¢QE] 4 AHS EFog 200795 397

O F7b= . Zrue}, IEvAo}, 2o, deolAol, deld, J7tE=, g, WEW

O 71¥ : "= 34X (US-EPA), Colorado State University(CSU), WGIA, EU
O SEA 7159 35€ A

Aot b @elo] wjEA et A &F volHe =
o BAAHZ golgHolx el A
AW EY gl AgFe] F

. [e)

UNFCCC T9olA]o} GHG QW EF #EA2d oz 33 Z24HE

inventory management systems in Southeast Asia

278 A1

* GHG & 7= AHo} F3 i &/ 2o
* GHG MIEZ] 755 913 BAA A4 Ao 75

* GHG MIEZ F5E& 93 Alex Fx g 93 73}
o 7} Sector AE7HY Vl&eA A% Fsi(F 9, LULUCF &°F)
o AGH MEYAS BT =71 WHE, S dolE, MEAF] MA

* T 7}XR 314 (National communication) 4] A

25) WA= v H87)E HEAIDFUMEC) : US-Mexico Science Foundation)
26) T 7 N E A 3)(NDRC) : National Development and Reform Commission
27) FA M FAT2(IRR]) : International Rice Research Institute
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o FTEobAA G A&HTEE JAWEY B AA Y T
O SEA Project @A A% 3 &
[SEA Project 1 =2 4]
Fag 1. - I DUMIES| RE|HIAH FH
- 523 LULUCF FOoFsS $|TE | = ALUCAgriculture and Land Use) workbook HEE= |
g 2 multi-tier GHG === 20 - AL =250 HEE
Zr=t Eoi0] EZI0IEL RIS ar FHE
- H}O| 20§20 CHSF EF AFs
e s. | Shuer Me S maw e N,
e w m uS | ERm RS 28 - |
-APES RO ws I BDe
Tag s - ofl =] e TS FHASr -S_!j_:‘.:.'ﬂ Tre| TS O B2 5 US
- NES 247 MEZ AZE O Y AFY(NARY) GHG Inventory

Software project(version 2.0))

BN

: MS Excel(2007)7 =34 &4 314, 9488

I A, vEYARE HE Ths, vdT Aol & A Ve 5 AR

Nest 24712 AulEe] LT EY o] 7t

- ol=z )yt ZEAEQ011E A¥)

E{H

E]

g

AR

T .otz gy}l A9 =7}le] GHG AWEZ

AdE BHOE UNFCCCrt Faavl, vl 2912 53t dgstel 20119

3

A7t 253

IS

Regional capacity-building for sustainable national greenhouse gas inventory

management systems in Eastern and Southern Africa

Fo=t ;. REDD) Z2AEd Fojsle =7tz Hzxshl, wehy], vp$efE$2, v

H]o},

AR STRRER] e AlzE ¥

28) AEAT(NAI :

Non-Annex [

=9t} Jolzmelhg e, BiLel, o} 5

A, &9 % LULUCF #°F9] multi-tier =4

29) REDD : Reducing Emissions from Deforestation and Forest Degradation
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5 =7 7] 23 (USAID) ) A

7FA L AR A

il

wUH

wK

X

el
T™H

<!

A

- REDD program :

223 AlALA

=
o

e

T2 AA(

_&O

oF

R

N
al7

g]

&

Ang 918 DA%}

op
A+

ol
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ofe
jsie2

N
Mo

( 36) 24 a=II9] Sa7tA AHEZ|AAH =Eoy
LS n) e qu
TdHdd TR ey TTHEd
HP 5
_ - (MOE: Ministry of
71 & W35 AT A7) F sk Environment)

(DCC:Department of
Climate Change)

(EPA: Environmental

Protection Agency)

(DECC:Department of
Energy and Climate

AR AT
AMEL ApR

(GIO:Greenhouse Gas
Inventory Office of Japan)

18
0k

N

UNFCCCe]
By AE

=Hl, UNFCCC°ﬂ
NIR Xﬂ =

Change)
A7 B EA
w3 1—544%

SR

e

GIOY Fa9+F
LAV~ W ZEAS

Aeha o) g

2= oid

Egz
914l £ 2] 5 114 (NIR)
REZH3, 472
o) B2, eala

@) [‘

A

o &
i

(

e
2

HE,
B qazt

CRF 2, QA/QC
3 B34 Bk

HAE7t AE,
UNFCCC HI1A
AZE 2 AH47A

AU 7R A,

854, ABAF

ETH
AE AT, EF

F4, MEH HE
&% 1, HaA
2y, R AR

EAC IR

AwER] ZfA g

EE, 9143 39 A4,
A5 3, CRF 2 NIR
2 =1, 94% QC

gl 39k

z73, CPF9Jr NIR %9t
74, =71 AW EF
H3A AE 9 34

Ui, QA-WGE] 39|

HE|

70H21(2009)
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(E 2-37) 24 j&=719

QIHER MRy EHEXF

a9 v = Y = T
samuw | EPA(OAP), wi&<Hd A7lzuj 2224 | AEA, CEH, North |
1o o H "]'Xé‘%]"?j% HH%%% —_ o "0 4 7 7]—?‘55]’“—?—“(DCC)
24 = . W 99 3] Wyke Research
FEASL) A<l
EPA(OAP) v &2
) (0] ol =) _
gdE5AE . AR FHe MOE(G‘IO) 2 ## | AEA, CEH, North 7158 85.(DCC)
T3 HH%%% - 2H(SL) BA /71 Wyke Research
419)
vl & A MOE(GIO) % ## | AEA, CEH, North | . o . o,
H DCC
27 EPA(OAF) /718 Wyke Research 1SS )
EPA(OAP ¥ OTAQ).
= gk k=33 _
v & WS v & GIo AEA, CEH, North 7134 513 (DCC)
e AL wEdd Wyke Research
gL A
QA/QC EPA(OAP) GIO AEA 7131 31 2(DCC)
NIR/ CRE EPA(OAP) GIO AEA 71543} (DCC)
—1°0
EPA”} focal point, MOEZ} focal point, Lo
AN =] 7] 8 N
UN;;COCC = 4J o] UNECCCO] B o] I (]DE]CTC) sk 7131 31 2(DCC)
° A% UNFCCCell A%

3 544979 93](2010)

O FLAXS =7 2471~ JMWED 4

- UNFCCCéte] 715-/stol] o3k FH3 JYAIPCO)ell 93] 23He IPCC Guideline
1996 7§13} GL 96), GPG2000 2 GPG20000] 3] ke Ex|o]g, EA|o]
W3l 2 IR )k 2003 GPG-LULUCFS o|-&3te] =7} QEZ S 2%

- G A 20079 2A7FA wlEFS 90 Y] 184% Ao dE,
v 9 33E BF ZUbeke AeE YEhd

- FEEE 5579 9 Y, v dEL duA E Axelx 247~
HiEgFo] AUl os e Aoa yerd

- EUE 22712 8i&3S 790 d the] 20%, F=r& 90 d thH] 34%, v]=r& '05d
H 17%, Y& /90 d thH] 25%, ZAE '90d thH] 30%, E5FE ‘90 T
H] 25% ZH=st7l=E st
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| o EUJISH% S Directives] H(094) 20% '
BN ev i o oo e ) oy G-

%
Q= IEHo HE, MANE 2SS T BAI08.12) (90 CHE—

b » Waxman-Markey Blll (0956, OS] 17% .
—— 03 |, Kerry-Libermand 2IH(105, &) (05 LN —_
- o SR 2Y HIE 20 25%
@ 22 e oasm (90 e}

o I HEE HH097) [!ll |1|u|| -
« SENANYXIASEIHY HIZ(07.9) 25% '
o BAQIA=YOI HZ (0, 31 (90 [l

27 $74%(2010)

[1% 2-13] 2 MITo| 247IA 2% 25 OY LYY 33 ¥y

- @A v, dE 5 F2 AZ33 UN, USAID 59 =47
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23 FRAEZ 27} LA~ AuED TE WY BA

231 FONEF AARZ7E
O Non-Annex [ 719 A9 &
- UNFCCClA #+F3% non-Annex I =7}5 Qa5 A F+& 7|F whet
e SEAY, obropA A, oW Y ItA S, otz gTtA o w BEFF

-7 AR IS EFLE AYse] LA dNEY THEFS BAY

R i o qb

O 9JALE A4 E ] (Decision Tree)E ©]-&3 ¥ =7} HA

- A9E AA F9E -FF B oRAol, oWl T}, otz Tyt F 4XHow EFE}
o] #Fsls Z7b oA UNFCCCol Z7tRuA7t A&2d 2712 hare
& 121 7] FHRIS AA
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7E/EE (22 0FA|0k(20)

Non-Annex I =7}2| X|€¥H 2&

OtH| 2| 7H32)

Ot=2|7H47)

Lebanon, Montenegro, Republic
of Moldova, Bahrain, Bosnia
and Herzegovina, Saudi Arabia,
san Marino, Serbia, Syrian Arab
Republic, United Arab Emirates,
Armenia, Azerbaijan, Albania,
¥emen, Jordan, Uzbekistan,
Iraq, Israel, Kazakhstan,
Kyrgyzstan, Tajikistan,
Turkmenistan

MNepal, Laos, Malaysia,
Maldives, Mongaolia,
Bangladesh, Viet Nam,
Bhutan, Democratic People’s
Republic of Korea, Sri Lanka,
Singapore, India, Indonesia,
Georgia, China, Cambodia,
Thailand, Pakistan,
Philippines, Solomaon Islands

Guatemala, Grenada, Nicaragua,
Dominican Republic, Dominica,
Mexico, Barbados, Bahamas,
Belize, Saint Ludia, Saint
Vincent and the Grenadines,
Saint Kitts and Nevis, Haiti,
Antigua and Barbuda, El
Salvador, Honduras, Jamaica,
Costa Rica, Cuba, Trinidad and
Tnbagn, Guyana, Venezuela,
Bolivia, Brazil, Suriname,
Argentina, Ecuador, Uruguay,

Ghana, Gabon, Gambia, Guinea,
Namibia, Nigeria, South Africa, Niger,
Lesotho, Rwanda, Madagascar, Malawi,
Mali, Morocco, Mauritius, Mauritania,
Mozambique, Benin, Botswana, Burundi
Burkina Faso, Zimbabwe, $ao Tome
and Principe, Senegal, Seychelles,
sudan, Swaziland, Sierra Leone, Algeria,
Eritrea, Ethiopia, Uganda, Egypt,
Zambia, Central African Republic,
Djibouti, Chad, Cameroon, Cape Verde,
Kenya, Comoros, Cote d Tvoire, Congo,
Democratic Republic of the Congo,

Chile, Colombia, Paraguay, Pemu

United Republic of Tanzania, Togo,
Tunisia

Sa|uztet =n fAof] e OECD DAC ODA ¥ =
(Upper Middle Income Countries H|2)iL|n?

-l

D

Non- Annex I RWES16)  OtAIOK®)  oEI7H2Y) ot=217H42)
FE/IESE) OFA]0FH(12) Ot 2| 7H10) Ot=2|7H10) f ~N Y \f Gabon, Gambia, \
4 Y N ' ™ Guinea, Namibia,
Grenada South Africa, Niger,
Dominia oo, | Lo Rende
N;Z;ETIFCQ;?, Malaysia, Bah?gasd;:iize Mali,Morocéo,Mauﬁl
Nepal, Laos, Guatemala, Maldova, Bahrain, Maldives, Saint Luca, Saint ius Mauritania,Moza
Monbolia 3 Nicaragua, Ghana, Bosnia and Bhutan,l e I'Hblque,Benlm,Bot‘sw
Bangladesh Dominican Nigeria, Herzegovina, Saudi Democratic Grenadines, Saint ana,Burundi,Burkina
Yemen, g 5 Republic, Senegal, Arabia, San Marino People’s : o Faso, Zimbabwe, Sao
Viet Mam, Sri _ et la, 5an 3 Republic Kitts and Nevis, 4 Prind
Jordan, Irag, Lanka, India Bolivia, Ethiopia, Serbia, Syrian Arab A Haiti, Antigua and Tame and Principe,
Turkmenista Indonesia, | Ecuador, Cameraon, Republic, United ?f Korea, Barb’uda Jamaica Seychglles, SL:IdEn_
n, Kymgyzstan, China, El salvador, Kenya, Cite Arab Emirates Singapore, Costa Rica, Cuba, Swaziland, Sierra
Uzbekistan cambodia Honduras, d'Tvoire, Armenia, Azerbafjan Georgia, Trinidad and Leone, Algeria,
Pakistan Colombia, Tanzania,Eg Albania, Israel Thailand, Tobago, Guyana [rilreq, Uganda,
Philippine Paraguay, ypt, Tunisia Kazakhstan, Solomon Venezguéla g’razil’ Zambia, Central
flippines Peru Tajikistan ’ Islands curiname. African Republic,
’ Argenliné Djibouti, Chad, Cape
" Verde, Comoros,
Uruguay, Chile Congo, Democratic
Republic of the
\ A A A Jl I N A _/\_congo, Togo
2, 247t~ T HolE7t I AFE (lEYS 71 S7HEUIR
|
¢ ¢
Non-Annex I Non- Annex I
#E/3EQ OFAJOK2) otmi2|7H3) ORZ2|7H3) RE/BE@  OHAOH10) OfH|2|7HT) Or=E|7HT)
Nepal, Mongolia, Guatemala, Nigeria,
Yemen, Bangladesh, Nicaragua, Senegal,
. Ecuador, Jordan, Vietnam, Sri Dominican Ethiopia,
Tuﬁhsgamrj, Laos, Colombia Columbia, Gé\ﬂinaé;eqya, Kyrgyzstan, Lanka, India, Republic, Bolivia, Cameroon,
urkmenistan Peru ote d vaire i . Indonesia, China, El Salvador, Tanzania,
Pakistan, Honduras, Egypt,
Philippines Paraguay Tunisia
3. 2471~ OMIER| B HE YE9 35} TEE 0 AMED 2 Y A HIHO
0| 7453 27HALUMR
Non-Annex I
Y/ E/S0H27HY)  OFAOKL) Ot 2|7H1) 0r=2|7K1)
Uzbekistan Laos Peru Kenya
[17 2-15] |AHAE E2|(Decision Tree)E 0| 8%t CHEZ 7t MHI|E
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1. SEygel a0 A0 oA OECD DACY ODA Fd=81)(", Upper
Middle income Countries “F 45 =7} A 2])o] X&=F o] 9= non-Annex [
I7le A9EZ F9/%5 67171 (Yemen, Jordan, Turkmenistan, Kyrgyzstan,
Uzbekistan, Iraq), ©FM*o} 127)=7(Nepal, Laos, Mongolia, Bangladesh, Viet
Nam, Sri Lanka, India, Indonesia, China, Cambodia, Pakistan, Philippines),
ol|g]7}  107H=(Guatemala, Nicaragua, Dominican Republic, Bolivia,
Ecuador, El Salvador, Honduras, Colombia, Paraguay, Peru), ©}Z2]7} 107]=;
(Ghana, Nigeria, Senegal, Ethiopia, Cameroon, Kenya, Co6te d’Ivoire,
Tanzania, Egypt, Tunisia)©] 3l<¥

2. 19 7o E EFE IVt T4 A9E 247k B R Has st A

g9 247EE i) dig dEAS e wvke A9EER §4/5F s

Uzbekistan, Turkmenistan), ©FAJo}  270=(Laos, Colombia), ©oME|7} 370=

r

(
(Columbia, Peru, Ecuador), ©}2Z&]7} 37]=(Kenya, Ghana, Cote d'Ivoire) .2 UERG

(£ 2-38) 24 &= XH9E TR

GHG _ LULUCF CO; emissions from
GNI per L. GHG emissions
emissions, LUCE, fuel
Aqd H capita(2010), in Energy sector,
(Gg CO2 eq.) (Gg CO2 combustion(1990°-2008)
$32) (Gg CO2 eq.)zs)
33) eq.)? % Change34)
/55 06)| 2506 46,915 39,860 3,418 58.2%
oA o}(12) 1,621 484,283 347,482 -23,438 197.9%
o}H 2] 71(10) 3,338 55,094 14,791 9,858 137.7%
o} 2] 7H(10) 1,380 198,370 33,040 110,056 130.5%

24 : unfecc.int

30) Y T “aTA £ Al we A FF011d 29) A Fa

31) DAC(Development Assistance Committee) : 7' &gZ993]. OECDY] 31718z M d=o] MAYZRFAE AFHo
2 st 55 AxgA e 240 AFEAR S se V)
ODA(Official Development Assistance) : &Z7/H2¢%, OECD DAC7} Q1gsle MEeid=e] AANE 2 B 9
3 A2 A2l FF o) (http:/ /www.oecd.org/ datacecd/32/40/43540882.pdf “DAC List of ODA Recipients(2009,2010))

32) FAF-E/NE-23 IBRDS] ‘GNI per Capita(2010) A5 $1-&(http://data.worldbank.org/ indicator/NY.GNP.PCAP.CD)
33) UNFCCC.int ‘GHG Data’ - ‘Detailed data by Party’ oA Zt vjepd 2271~ & 33kS bjot
34) [EAGEANUA7IH9] ARE EUR 7P ouA] ARl 93 CO, lEF 4 3 541 92H1990~2008)
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5. 29 JlEoE RRE w7} FolN §Ed LAk g Bd WY YEYS
(CGMF 3|93)7} TEuo] 471 Qilee) 75 QA AF5 Felo] 7153

S AR f3d/FEAN 2718, ool 2oz, ofu7}
Aol A A7, ofmelFll e Ak $AF

% FY - 2EAY ET Sz 44
- #Y-EEAY 2hE B4 43 B2 Ade) ua Bdoz AAge 13
Fou} A o] We A A A wEe AA 4

=
- WEY R} qUAAG BE Szks wE HFe] kol A9 HEAS
_/;:

JE I7he 27|28, FE2anUsgoz vehd

SMIED Y AN Al AFH Feol /bsd T $=HY 28-S PEFE

AR
(E 2-39]) #E -SSX99 MHIIE BY
GHG GHG emissions LULUCF CO, emissions from
GNI per emissions, in Energy sector, /LUCEF, fuel
Party capita
Gg CO eq. Gg CO eq. Gg CO2 eq. | combustion(1990°-2008)
(2010), $
(1994) (1994) (1994) % Change
Uzbekistan 1,280 185,645.70 159,290.20 -1,352.50 -4.10%
Kyrgyzstan 880 11,003.46 8,712.88 -718.48 -73.60%
Turkmenistan 3,700 34,901.24 30,862.26 - 1.40%
Yemen(1995) - 8,199.93 10,133.67 -9,670.18 241.0%
Jordan 4,350 18,369.56 14,911.04 -3,573.88 100.1%
Iraq 2,320 23,368.06 15,251.22 -1,772.70 84.30%

23] : unfecc.int
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# opAlol Ao WET Bre sy

2 A

- ORAOAY F7kE AR mel ol |qA] Abgel o3t 247k wiEEe] F

- 24 W =7 2458 24

EA o8 stet JPFE oA

9

@ A, obAlel A

[e=]
-
F549 980 & 54¢

- AVt MEFRI e AR, ARy, FRe T sl ulE FA%
2ol Qe FolojA opAlel AL dimets 54¢ UEhe whe
SPIER, £avle WEF vl e &8 F4o] wop Ade) gEAE Y
B 4 gl =k etess, gRTols 14 44

- o] T = 24A7kE QMEY #-d FYHUESA AL Bl A F FEEo] lof

MED £ A Al A2H Fho] Ve FR Sess HETAIE 29F
(E 2-40] OLAOIX|YQ MHTI|E B4
R CHG .G'HG ' LULUCF CO, emifssions from
emissions in uel
Party capita emissions, Gg /LUCEF,
o s <q Energy sector, Gg CO» eq. combustion(1990°-2008)
Gg CO2 eq. % Change

Nepal 490 39,305.73 3,266.00 8,116.86 276.60%

Laos (1990) 100 -97,437.27 929.86 -104,303.83 -

Mongolia 1,890 14,745.00 8,976.90 400 -9.90

Bangladesh 640 53,764.12 15,210.00 7,837.97 242.40%

Vietnam 1,100 103,842.46 25,632.72 19,388.40 495.70%

Sri Lanka 2,290 57,479.96 6,884.94 27,881.55 226.30%

India 1,340 1,228,540.14 743,820.00 14,292.14 141.60%
Indonesia 2,580 498,309.53 222,099.84 164,118.32 174.20%

China 4,260 3,650,138.00 | 3,007,780.00 -407,479.00 191.90%
Cambodia 760 -5,145.10 1,881.11 -17,907.69 228.60%
Pakistan 1,050 167,116.30 83,256.77 6,527.10 126.50%
Philippine 2,050 100,740.12 50,040.33 -126.49 82.90%

=] : unfecc.int
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At EEEE RS R EXRE:
- oA e ke AAY Sl TE Ao % By wan e

GEoln LAsts B TR
Al

E 2-41) OlHEFIRHS MEI|E BN

CO; emissions from
GNI per GHG GHG emissions LULUCF
fuel
Party capita emissions, in Energy sector, /LUCEF , e
combustion(1990’-2008)
(2010), $ | Gg CO2 eq. Gg CO eq. Gg CO2 eq.
% Change
Guatemala(1990) 2,740 -24,803.64 4,584.02 -39,545.82 221.60%
Nicaragua 1,080 -5,404.82 2,689.64 -13,056.66 125.90%
Dominican republic | 4,860 13,937.58 14,789.52 -6,504.22 155.00%
Bolivia 1,790 47,538.33 9,739.82 26,844.57 136.30%
Ecuador 4,510 77,721.89 19,892.17 46,947 .41 96.30%
Honduras 1,880 15,455.17 3,985.20 4,629.25 265.40%

El Salvador 3,360 15,659.51 4,565.62 3,942.80 169.20%
Columbia 5,510 152,078.48 62,250.17 14,602.84 33.50%
Paraguay 2,940 159,960.39 3,264.52 19,504.26 92.10%

Peru 4,710 98,800.84 22,153.91 41,217.97 81.50%

=] : unfecc.int
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woll A7k HE
- 24 W =7 107hsE 24
247 s WE T FF99
FARE s AeE A
- ol & F=I 2AVRS

(E 2-42) o= 27IXIY¥e MHVIE &AM

2

il

E -
4z o
o,

jm

Y

<

N

Hl

N

2

—_>'J—"/

CO; emissions from

GNI per GHG GHG emissions LULUCF
fuel
Party capita emissions, | in Energy sector, /LUCEF, ue
combustion(1990-2008)
(2010), $ | Gg CO2 eq. Gg CO2 eq. Gg CO3 eq.
% Change
Ghana 1,240 -6,894.06 6,567.80 -19,472.67 170.06%
Nigeria 1,180 347,636.38 146,361.61 105,009.98 79.60%
Senegal(2000) 1,050 6,360.51 8,182.80 -10,521.60 152.10%
Ethiopia 380 32,994.80 7,213.50 -9,876.00 209.10%
Cameroon 1,160 187,911.39 3,239.58 22,186.37 60.60%
Kenya 780 -6,533.99 8,058.16 -28,000.22 56.50%
Cote d’lvoire 1,070 4,879.13 12,439.31 -19,847.41 145.50%
Tanzania 530 952,799.64 6,888.63 952,799.64 239.70%
Egypt 2,340 193,237.58 116,193.08 - 119.70%
Tunisia 4,070 23,368.06 15,251.22 -1,772.70 71.70%

23] : unfecc.int
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232 FLAER 27} LAVE QWER T& A% W@

O Fo AEFe] eAsls AwWED 4 A, T AL, WE 54 B4

- A9 F2 NEmoer AYE f=HY|Ag, Bes, #F, Aue] MlED 75

- Fo /e JMEY AAAE £, U AL o= 9971 QER 52 &8

- 71%Ws @k ZFdst =7 F HlYFE ST (non-Annex NOE HAYJH =

7V 71 39 oJul F 7} XA (National Communication)E #|& 3o
37 W& MEZY AEFH =7 HIAE 55 271 AWEZ = A

she} g ¥4] (UNECCC F3ol oA A= 54 7H5))

=1 Non-Annex | national communications fi-B -2 & - BUUF~ BBE-

FETCRN L

Home COM | J1 CCiNet TT-Clear

{,qv ) -

G

I national

Essential Background
Documentation
Mestings

M AnnaY Pak e liial naonal Comimanicatin
Kyalo Protocol and daie of subemissio

Cooperation & Support
Adaptatssn
Natiomal Reports
Répo and redew fof Anndi | Paies

Guidelings & User Manua

Consuitative Group of Experts
A Nowsleter

NA Upcate

Meetings

se Do e BE N fiw B1ME »

£ : unfeccint

[23 2-16] non-Annex 1 S7tR2 A §E

- UNFCCC®] =7} A ARgAF 7Fe] =811 (User manual for the guidelines on

national communications from non-Annex | Parties)®] 73S T3 &5 &4

35) UNFCCC & °]#¢] Non Anenex 1 =7}9] Z71H 14 A& &3t
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FZH 7| =g gex ¥+ Ak

= .
%E El Periu y el
SR Cambio

Climatico

Z3] : unfcccint

O

(17 2-17) 24 Char2zte] 7teaN HE

h Sz 2A%s QHEY TEEY 24
z2 &3}

S7b ez AuEe A4

2)
- 199339 UN 7153l kol M-S 3Far 199919 8¢ 200l nEoJAH Ao vl

0

- 20061 12€0°l= CDM A4S 913+ =717]7-(Authorized National Body)E 34
SHAl ¥al UNFCCCO| 7= oldstr] flall 748t Uzhydromet(The center
of Hydrometeorological Service)oll #gH ¢

- GEF$} UNDP| =50 = 7|$®sto] #gk 57} A7 (Uzbekistan - Country study
on climate change)$} 271¢] =7} X.314|(National Report)E L3}

+ 199943 13} 7FH A (1990 ~1997'd HoE =
2001 23} 194 R314(1999d ©lolE =)
2008 23} H314 (20051 71A] 9] Hl ol )

- F2E7I 28 AR Abete] 71748 AHl Al (Center Of Hydrometeorological
Service)oll Al =7FE LA QL 247FA QIER] FHlo] the s JHAAL U
UNFCCC =7} Focal point2] &gt =33

- 7138 AB12 AlE(Center Of Hydrometeorological Service) AFshell= =17}
2472 Wl E 2] 8 (National GHG Inventory Team)©] E#j3}w 57 Hofe]
Task groupe| A& FopHE AT +3)

- 7} Task group o= 7 994 F7IgEol A&7t 9 3



Center of Hydrometeorological Service at the
Cabinet of Ministers of the Republic of Uzbeki

(Uzhydromet)

National institution, responsible for preparation of
National Communications and GHG Inventories

Atmosphere. Surface Water and Soil Pollution
Momitoring Service

National Focal Paint for TTINFCCC

National GHG Inventory Team:
National Inventory Team Leader. experts on key sources
analysis, data and documentation, uncertainty estimation. on

_ QAL

Task group for Task group for
Energy Sector Industrial Processes Sector

Task group for
Agriculture Sector

Task group for

Task group for
LULUCF Sector

Waste Sector

I

Expert 1
National Holding Company Expatt 1, 1; Expert1,
Umeftegazy State Joint-Stock Company Research Institute of Soil Republic Scientific- 1
«Uzkimesanoat» | Sciences and Azrochemistry Production Center of . Uzbek Agency
Gardening and Forestry “Uzcommmumkhizmat’
2

State Committee on Stafistics

Expert2,3 ..
Organizations, institutions when E 23
TeceCtuY. Ministry of Agriculnure and
34 Water Resource Management
g O

|| Orgamizations. institutions when
necessary

=)
—

2
State Committee for
Nature Protection

I

Fig. 1 Urganizational structure of the National lnventory System

%3] : 199 Uzbekistan's National Communication under the UNFCCC
(1% 2-18] 27} 24712 AMER A2l XX PHE
O =7} 247k JMED 24d HA}

- FEH7IZEe] 57 Qe 2 MA= =4 5PAIR X HH ZF G g Y
1. wjEd gt 9 WHE )k Revised 1996 Inventory Guideline®} IPCC Practice
Guidance®] A3E 7HAa WHES] 2&/71E 2 =L & 7S I3

2. dlolg 3 JMED "HoXe #"d AF7 1F(Task group)s F3HH
ZF tolHe MiEAs 55 FF

3. HiE AP B 7k SMIER] /3 AT IPCC ARlol| whet wiss 2Fg At
3l FanlEd -4 (Key Source Analysis)? E31 % 7| Uncertainty analysis)E 713}

4. JME HE B Hux g dMlED] Bux 2t A 9 AEZE HE I
5. JMED] Hi/AE HF I 247k JduER] B3 (Final National GHG
Inventory Report)E UNFCCCe| A&
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4. QR HE D BN HY
Drakt [Expert and Public Addres: [Layout for d Published NIR
Nagousl GHG laventry | (Reviews: Commrat:: praser | O
Eepert (NIR) State crpamzatons. Toazm leader and Expect ca data
Reviced 1096 rwsearch and acadesmic axpa oa dara azd =i X
IPCC IPCC Gold 2immumes: and other
lory Practicd seakabolders paricipats [ |roview and mﬂ
Py i e f Fapa
Cudenes | || 4 || [t demmens— ey | [
d NI
peevywim i B e 23
prvpars the dnft documant
Distnbution of
J printed NIR
Mechod Developmiat
Taz ik 124 axpars
52 poibar with relavast ad Ezamate: asd Tezt:
=immnez ek ad
(acadamnic imtitations mal Toam lsadar and sxpart oz &y and docummtasicn
commint aad aseimecd of compile the iveatory sascialy in [PCC "
. hodet |1, |sandisdizad hies 208 devalep st of the Natiomal | Fimal Preparation of the
Tovemsory Ragort Lo Naj M GHG | | | .. | Republic of Uzbekistan's
Tavektory Raport National Communication
under the UNFCCC
A A A
By Sowrce Asalysis: Uscertainey analvis:
T lsadar 2nd axpert 0z oty Toaz hodw and ovmiery e
Research 1nd & Sabey|  [smalyze mcermisey for Schuionis Y
Rasaarch & developmentis ot azalyus for molmuen = he s NIR. [ye—
focused an improving NR etoms GEG Ioveatory Report wid
:mu‘z':':w‘ Secend Nagonal Commascatin xe
casopecies aod oz — ,‘\ A ssheumed to the UNFCOCC Secrvaniar

rafimed activiy daa, aminica

3. =T Mg U T}
1-“'%%@2%!215["%‘

23] : 1994 Uzbekistan's National Communication under the UNFCCC
(18 2-19] SxHI7IAE S4TtA AWEa] TR

5. QlflEa] B /=

O QA/QC A%
- 271 57F SMIER] B axe] FE3(QC Quality Control)= Uzhydrometell ]
s 2t viedat dE 71t Sjellr FERFQA: Quality Assurance)oll 7}
-QAE FIT =7
» State Committee on Statistics
» Uzbekenergo : 7 3] A}
» Uzbekneftgaz: 7}2~3] A}
» Uzkimesanoat
* Republic Scientific Production Center of Gardening and Forest

* Uzcommunkhizmat
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Z7F A7 M EY g

- Inventory year : & 22 =I7FRIA7MA] R FHJow 22 HIX7A=
1990 = 5§ 2005 =714 9] I EE 7} 5

- A7k W EY F= A3 CO, CHy, NYO, HFCY HiE3 AHA

- 9FE 27 wilETR S 77RAR 5 Hol Al A5 ANEA B A

WHE AE A AFHEE Tier-l 759 HHE A&

- Key Source Analysis : F g EA0] CO, CHy NOO

- 984 2ae ) e E B2 sHmeoln WEd o] olelAA]

FatHom 1 FE U0 HlolEe] FA)

Sector ¥ &FAm B AU
# oll|q A

- Y E A -8-Revised 1996 IPCC Guideline for National GHG Inventory9] &
A4 Tierl WH F&

- &% doJE: $=2M7]28 FA % (State Committee on Statistics of the
Republic of Uzbekistan)®] g9 +d/F=/ A/ M A5 2 A=
A A7 &8, 7t A A9 I7F Wi EA ST E-8(Uzneftegaz Al¥)

- EAT 57 WEATS default MiEAF £ (YA &4 Algs =7
Al &-&)ste] AREstH MefZo] B9 default WiEAIFARE, FAF 7t
Aol A AY wiEAF 8749 HeolH 28

¢

- &% doly . FEAY National Joint-Stock Company ’Uzqurilishmateriallari’,

Ao
"Uzkimesanoat’ -$-ZH| 7] ~EF o|UAR EAX, ALESHL3 e #18 &-&
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# T4
- ZF HolH : f=H7|aE TAY AR &8
NEAT  AHEEY BF F=u7|2g SAA wiEAs &8, &= a9 4+
=48

2 AWMS i EAlF

jus)

e
kr

¥ H7|E

- 3= golH : 200038 =AQAT EA o)L

# LUCF(EAo]-&wstel o)
- &% doly A A9 JuED 2 AAAY 993 A8 &

]_
- 71EdE 1990 tiH] 247k F SRS 200089l 10%, 2005 93% F71sH
ZH 7|28 247FE WS HE YA B s S Hlen 19904

__?_
thHl 20059 121% Z7HE

250,000.00

200,000.00
W 7 Other
150,000 00 6 Waste

M 5 Land-Use Change and Forestry
100,000.00 - B 4 Agriculture

B 3 Solvent and Other Product Use
50,000.00 B 2 Industrial Processes

B 1Energy

-50,000.00

234 : unfcec.int

[1% 2-20] QXH|7|AEe| B2 2A7FA QI E2|(1990~2005)
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(E 2-43) SZHIFIAES 3t9 FEY 24712 W= HOIH

(1990, 2005)

Category . Last year (2005)
Category name First year (1990)
ID Gg CO2/yr

1 1.Energy 153712.6 172338.6
1.A1 1.A.1. Energy industries 55204.8 36749.9
1.A2 1.A.2. Man. industries and construction 10198.9 5340.9
1.A3 1.A.3. Transport 16573.7 9631.3
1.A4 1.A.4. Other sectors 25091.2 43820.5
1.A5 1.A.5. Other 503.0 334.0
1.B 1.B. Fugitive emissions 46141.0 76462.0
2 2. Industrial Processes 8059.0 6366.4
2.A 2.A Mineral Products 2996.6 2396.5
2.B 2.B Chemical Industry 4064.0 2986.1
2.C 2.C Metal Production 998.4 971.7
2.D 2.D Other Production - -
2.E 2.E Production of Halocarbons and SF6 - -
2.F 2.F Consumption of Halocarbons and SF6 - 12.1
2.G 2.G Other - -
3 3. Solvents - -
4 4. Agriculture 17055.6 16441.7
4.A 4.A Enteric Fermentation 5833.4 7902.3
4.B 4.B Manure Management 706.8 843.1
4.C 4.C Rice Cultivation 261.7 99.5
4D 4.D Agricultural Soils 10221.7 7415.2
4E 4.E Prescribed Burning of Savannas - -
4.F 4F Field Burning of Agricultural Residues 32.0 181.6
4G 4.G Other - -
5 5. Land-Use Change and Forestry -1566.2 417.5
5.A 5.A Changes in Forest and Other Woody

Biomass Stocks 4208 -624
5B 5.B Forest and Grassland Conversion - -
5.C 5.C Abandonment of Managed Lands - -
5D 5.D CO2 Emissions and Removals from Soil - 979.9
5E 5.E Other - -
6 6. Waste 4073.2 4690.4
6.A 6.A Solid Waste Disposal on Land 3343.3 3814.2
6.B 6.B Wastewater Handling 729.9 876.2
6.C 6.C Waste Incineration - -
6.D 6.D Other - -
7 7. Other - -

Total 181,334.2 200,254.6

23] : 1994 Uzbekistan's National Communication under the UNFCCC
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- 19953 149 5% UNFCCCell HIESH o™ STEA(=7-E2]4d b7 Hel7le - 74%)

7} 374 & 7)13Hse) s Akl 24 2 Ae] g9

v -0 X T

3}-2]

- GEF9} UNDP2] =g22 3 WA =7} R4 (National Report)S 1)
+ 2000 12} =F7FRAIA 2-3Y(1988 ~ 1990 HoJE 45

- 34 AARL S #YEr] A St A T HE AR

- NGIC(National Greenhouse Gas Inventory Committee)= STEAS] o2&

2 glorw, 7 BAH diEAE F4E TWG(Technical Working Group)<
GHG ¥l &gl 75 FH 2 o5 &4
-2 &5 HolE e It A AE 2 A4 JIMEY HiME &8

Prime Minister’s Office

Science Technology and Environment

Agencvy (STEA)

Department of Environment

National Greenhouse Gas Inventory Technical Working Group

Committee o STEA- team leader

= Ministry of Agriculture and
Forestry- Member

- Ministry of Industry and

Handicrafts - Member

- STEA- Chairman

- Ministry of Agriculture and Forestry

- Member

[l Ministry of Industry and . Ministry of Communication,
Post and

Construction- Member

Handicrafts—- Member Transport,

- Ministry of Public Health-

23] : 1990 Lao PDR’s National Communication under the UNFCCC
[0 221] 2t~ 2A7IA AMEE X FHE
Wy e
- W E : Revised 1996 IPCC Guideline for National GHG Inventory
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O =7h JAWEE A3
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- A4 BreE oA Bl 247k dlojEle] thek S7HEAIZE FAlete] IEA3S),
FAO®) 5 SAEAE AHSEE dlolE o] HEAe] Ao

O Sector ¥ 525 % AU
¥ oy
- &% doly : 7I€d, $F5 7, 718 54, A, dg

- Wi EASF : IPCC A8AME Bl &4 viE default ¥iEAlF AHE

¥ T4
- WHE A§ Revised 1996 IPCC Guideline for National GHG Inventory ]
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e
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# LUCF(EAo]-&wstel o)
- & dlole : A B 7TEF 527 vle|enfx WSt/ B 22 Aey/dAeE g 7]

- ¥} Z A IPCC default Bi S A4 A&

x
H,
N

]

=
W E A& : Indian case study 383t #H7]&E9 DOC default 57

18 : gt 29 8 57] ZA|(Vientiane, Luang Prabang, Savannakhet,

1
ik
off
=
o

Champassak, and Saravane)9] 13 #H7|E AF ZA}

- W E A H9 A4S IPCC default Bj S Al AFS-

36) IEA(International Energy Agency) : =1A|o| U= 7]+
37) FAO(Food and Agricultural Organization) : =+ 4| 32 &5 714
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-2 F5E A9 MEFORE 8296% % TAREAA M B o

zkA 8k, oF9 it T & AE FEA 58.60%E AFA|
20000 = 7 Other
0 - M 6 Waste
-20000 - M 5bis Land-Use Change and
Forestry
-40000 - M 4 Agriculture
-60000 -
M 3 Solvent and Other Product
-80000 - Use
M 2 Industrial Processes
-100000 -
[ |
-120000 1Energy

24 : unfecc.int

[23 2-22] BIRAQ| HAH 2AIFIA

IHl £ 2] (1990)

E 2-44) 3220 59 RE2# 24JtA WS GO|E

(19904 7|=F)

Cat D Cat Last year
ategory ategory name Gg CO; eq.
1 1.Energy 929.86
1.A1 1.A.1. Energy industries -
1.A2 1.A.2. Man. industries and construction -
1.A3 1.A.3. Transport -
1.A4 1.A.4. Other sectors -
1.A5 1.A.5. Other 929.86
1.B 1.B. Fugitive emissions -
2 2. Industrial Processes -
2.A 2.A Mineral Products -
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C i c Last year
ategory ategory name Gg CO; eq.
2.B 2.B Chemical Industry -
2.C 2.C Metal Production -
2.D 2.D Other Production -
2.E 2.E Production of Halocarbons and SF6 -
2.F 2.F Consumption of Halocarbons and SF6 -
2.G 2.G Other -
3 3. Solvents -
4 4. Agriculture 5,696.7
4.A 4.A Enteric Fermentation 2,056.3
4B 4.B Manure Management 302.0
4.C 4.C Rice Cultivation 3,338.4
4D 4.D Agricultural Soils -
4E 4.E Prescribed Burning of Savannas -
4.F 4.F Field Burning of Agricultural Residues -
4G 4.G Other -
5 5. Land-Use Change and Forestry -104,303.8
5.A 5.A Changes in Forest and Other Woody Biomass Stocks -121,614.0
5.B 5.B Forest and Grassland Conversion 17,310.2
5.C 5.C Abandonment of Managed Lands -
5D 5.D CO2 Emissions and Removals from Soil -
5.E 5.E Other -
6 6. Waste 240.0
6.A 6.A Solid Waste Disposal on Land 235.2
6.B 6.B Wastewater Handling 48
6.C 6.C Waste Incineration -
6.D 6.D Other -
7 7.  Other -
Total -97,437.3

23] : 1990 Lao PDR’s National Communication under the UNFCCC

o ¥ F 24Vt I ED 7Y £4
O =7} SMED A4 =4 d%

- PROCLIM(National Program on Climate Change and Air Quality) “7]$H3} <3
F 3 U7id dgE A% 7S H AL E T SAVE I AWEL
7= F

- PROCLIM : A4HXProduction Ministry), “llUA] 344 (Energy and Mining Ministry),
wE P 7] FAl FA|(Transport and Telecommunications Ministry), =75 A X £
Y 3](the National Institute for Natural Resources), 3% 71=i(the Environmental Health
Directorate), =833 9] 3](the National Environmental Council)Z 7
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- CONAM(Consejo Nacional del Ambiente, #|F2] =718 =) : 22} H LA
2s A 2AFA, AA 2 AR A TY A
- 2709] =7} R34 (National Report)E &3}
20001 12} =7pE A 2319949 HolH =
2010 23F = 7FRIIA 2320001 d wlolE £5): w7 AWEE] FeE] Al

90 2 dwEe A3 A%4 14, BF ey A7 Fao] 24

O =7} JIME A%
- &8 A8 : Revised 1996 IPCC Guideline for National GHG Inventory %
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- A7 SMIEY 35 dg: ot 247 7l CO, CHi, NoOZHA 9
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il

SNINGEI(247F IMlEe] 7 AE)E o8-8 =7} e wiEATE A
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- 1994 tiH] 2000 A7IA F BjEFL 21.5% F71EEH o
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T A9 LUCFZ I3 2472 sjE&e] AA wiEe] 473%= 7 =2

ek oA ARgo] 212% 2 F HARZ B2 HEFS 31X
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40,000.00 -
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7 Other

L

W6 Waste

Wm5bisLand-Use Change and Forestry

W4 Agriculture

m3Solventand OtherProduct Use

M2 Industrial Processes

m1Energy

1994 Last Inventory Year(2000)

24 : unfecc.int

(A3 2-23] HRo| £EE 247t

o1l £ 3| (1994, 2000)

(E 2-45) T2 59 =24 2a7t2 =2 HOIE

(1994, 20004)

Category First year (1994) | Last year (2000)
Category name
ID Gg CO: eq. Gg CO; eq.

1 1.Energy 22,153.9 25,399.0
1.A1 1.A.1. Energy industries 4,264.1 3,082.0
1.A.2 1.A.2. Man. industries and construction 2,900.4 3,261.0
1.A3 1.A.3. Transport 7,969.3 9,938.0
1.A4 1.A.4. Other sectors 6,014.3 7,351.0
1.A5 1.A.5. Other 842.0 1,356.0
1.B 1.B. Fugitive emissions 163.4 411.0
2 2. Industrial Processes 9,899.2 7,918.0
2.A 2.A Mineral Products 1,989.1 2,000.0
2.B 2.B Chemical Industry 38.1 86.0
2.C 2.C Metal Production 7,871.4 5,832.0
2.D 2.D Other Production - -
2E 2.E Production of Halocarbons and SF6 - -
2.F 2.F Consumption of Halocarbons and SF6 - -
2.G 2.G Other - -

3 3. Solvents = -

4 4. Agriculture 22,809.1 22,545.0
4. A 4.A Enteric Fermentation 7,658.1 10,410.0
4B 4B Manure Management 842.0 956.0
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4.C 4.C Rice Cultivation 1,160.9 894.0

4D 4.D Agricultural Soils 12,130.3 9,666.0

4E 4.E Prescribed Burning of Savannas 903.9 502.0

4.F 4.F Field Burning of Agricultural Residues 114.0 117.0

4G 4.G Other - -

5 5. Land-Use Change and Forestry 41,218.0 56,827.0
5.A Changes in Forest and Other Woody

5.A -4,122.4 -53,541.0
Biomass Stocks

5.B 5.B Forest and Grassland Conversion 86,508.7 110,368.0

5.C 5.C Abandonment of Managed Lands -37,345.0 -

5.D 5.D CO2 Emissions and Removals from Soil - -

5.E 5.E Other - -

6 6. Waste 2,720.7 7,335.0

6.A 6.A Solid Waste Disposal on Land 2,014.5 6,190.0

6.B 6.B Wastewater Handling - 1,145.0

6.C 6.C Waste Incineration - -

6.D 6.D Other 706.2 -

7 7. Other - -

23] : 2010 Peru’s National Communication under the UNFCCC

gAY 2472 JHED FEHEF B4
O =7 247k IWER A4 224 AF
- 19943 8¢ 309 UNFCCCel =3¢
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= 2002 12} S7FR A @ (1994d HolE F2)
- 1994'd USCSP(United States Country Studies Programme)ollA] EX|ALE- W#H3]
U=, 2+, F, AVE deldl g 27 JIMER 3

O WHE 4 oy +3A
- W E: Revised 1996 IPCC Guideline for National GHG Inventory®ll &Jste] A4k
- Hole F7A - AUAR, SEEA, Ak BFEAE A geolzel FAL A
U= @43 AHNOCK), &9, AFEFA, AdxA 9 AAGAREA(DRSRS),
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M
2
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ol
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O =7} AWEe] #HsH
- Inventory year : 2002'd 12} B A 7}A] 23t
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- Key Source Analysis : 5 7} 218 #4 CO, CH; NOx, N;O
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EA olg WE HE wE= 240 7 doly R

O Sector ¥ £A
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- A8 gF HEL AUAF MEAT &8, volemis A5 s dUAFY T}

TZAMAH HolHo| 7ere F wiEAS &

op

=]

R

- 2% Holy  AME AFE, 43, a3, vivg J8d /712
- HEAT  AHME AFS AYQ wMEAs &8, 4342 19949 Ak el
HEAT AHE, 2T3ls SYSAF MEAs 28, vidg 424 {r1e2

EMEP/CORINAIR™ 7}o]

ol
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rlo

In
i
o
)
P
ik
ofo

- 25 dolE : 3% BAYY YR A3 FE0IE FWLE, A5 AR,
RHE BA, BARAE 22, Ak WE ALE)

- WEAS - BFE A= IPCC default WlE415 A

38) EMEP :The European Monitoring and Evaluation Program(3 AAgels7|ddA e ZUEHY 9 Hr} 22330,
CORINAIR(F-AH7| LA EAuEY EFAACNAP 97)2 FHIEH(EEA) <) A
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# LUCF(EAo]-&Hs}el o)
- &% dolE : 2R, /ERA, DRSRS, FAO, IPCC A& &-&(3H 717, #ad %
71, B2AE 239 A 27))

- WjZA$ : IPCC default B 24|45 A&

¥ H7|E

- ZF HeolH : =4 1¥ #H71E, H5(BOD, CODH 7} H ol H)

S5l o, EXo]§stel Y (LUCF)9] 73

S LAVNA F CO0 wFFHO| -28000Gg COy/yrE 7HE B HIFS 247
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24 : unfecc.int

(33 2-24] #[Lpe| FEE 247>

Ol Hl £ 2| (1994)

(E 2-46) AL 59l 24 2472 =2 HOIE

(1994, 2000)

Last year (1994)

Category ID Category name
Gg COyyr

1 1.Energy 8,058.16
1.A1 1.A.1. Energy industries -
1.A2 1.A.2. Man. industries and construction -
1.A3 1.A.3. Transport -
1.A4 1.A.4. Other sectors 3,516.81
1.A5 1.A.5. Other 4,522.45
1.B 1.B. Fugitive emissions 18.90
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Last year (1994)
Category ID Category name
Gg COyfyr
2 2. Industrial Processes 989.51
2.A 2.A Mineral Products 989.21
2.B 2.B Chemical Industry
2.C 2.C Metal Production -
2.D 2.D Other Production -
2.E 2.E Production of Halocarbons and SF6 -
2.F 2.F Consumption of Halocarbons and SF6 -
2.G 2.G Other -
3 3. Solvents -
4 4. Agriculture 12,099.66
4. A 4.A Enteric Fermentation 11,533.41
4B 4.B Manure Management 502.98
4.C 4.C Rice Cultivation 63.00
4.D 4.D Agricultural Soils 0.20
4.E 4.E Prescribed Burning of Savannas -
4.F 4.F Field Burning of Agricultural Residues 0.70
4G 4.G Other -
5 5. Land-Use Change and Forestry -28,000.22
5.A 5.A Changes in Forest and Other Woody Biomass Stocks -26,146.56
5.B 5.B Forest and Grassland Conversion 6,666.34
5.C 5.C Abandonment of Managed Lands -8,250.00
5.D 5.D CO2 Emissions and Removals from Soil -
5.E 5.E Other
6 6. Waste 318.89
6.A 6.A Solid Waste Disposal on Land 141.65
6.B 6.B Wastewater Handling 177.24
6.C 6.C Waste Incineration -
6.D 6.D Other -
7 7.  Other -
Total -6,534.0
Z3] : 2002 Kenya's National Communication under the UNFCCC
2.3.3 AAHH
O F8 NMe=x HEY d &4 3 ot
- Fo NS JMED A E4S BEUE AT, 2kl f2Al7IAY, A <
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- HFo f=H7Iage A 7 dHEY 75 24 2 AAVE & ZHA e
g, ghe s B9 JdED Ay 27 AL Hol oy HolE TS AA
234 QA B Qom A Mg 75 24 THREIL AFH 43
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I | = =71 2472 QHIED] 5 g 24
31 TU 37} 247tE AHE AR 2 JAAAA
311 Fu 24712 JAHES JAHY dd 733
Oy AL B3 247t JMED TR ALAA 75
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e ke, oA Eof 2AVAE AAIE AUAAAATLNA 4 &
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N9 71 AE S T 247
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39) A¥E Adr SA4F 7RHEIE SAH) (104D S AR A ATHE, duix, Adksnds ge
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ol °o]E vl 2006 IPCC GLol| W& 2712 vj&& 2Hg-8 Fvlsof g
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42) UNFCCC(71%%13}3 2}, United Nations Framework Convention on Climate Change)
43) 715zt ke et 247k 5L e IVFER, FE 99, 35, 48 Fo| TFH s

44) Updated UNFCCC reporting guidelines on annual inventories following incorporation of the provisions of decision
14/CP.11, FCCC/SBSTA/2006/9) (1M E2] 2Hde] &3k UNFCCC Hil 7ho] =2}el)
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w2 WE 9 F5F 28 ‘GPG-LULUCF o) F3e] -3¢

46) IPCC Bl 7ho]=gllol A A Qe Bob T 'SHES} 7|et AFAHY Eoke 548 H502 A 2909

47) A28}k 255(Global Warming Potential, GWP): o|At8lgtar} A ewddl nxe 9 7|Fo g zzhe] L4717}
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TA(AR2, Second Assessment Report)oll Al #1218 =215 &35t S(T9 2 DY 3x)
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(Elgé iU Xl 20 S=silz S [1999~20091)

AzHS: 2L XSS MEA

] Electricity

3500
Electricity consomtion in Lao PDR (GWHh)
3000
B Consumption
2500 Wimports
[ Exports
2000
1500
1000
0
(=] =l (] m = LN (Vs) M~ [s9] (o)) o = ~ o <t L [i=) M~ =] (=)}
c (3] (o)) (=)} c (3] (o)) (=)} c (3] o o o o o o o o o o
[o3] (o3] o [#)] [o3] (o3] o [#)] [o3] (o3] o o o =] o o o =] o o
- = = = - = = = - = ~ ™~ ~ ~ ~ ~ ~ ™~ ™~ ~
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Consumption| 164.574 | 220.66|252.734|264.785|280.039|337.468 | 379.54 | 433.858 | 513.247 | 565.545
Imports 27.73 | 3490 | 41.27 | 47.72 | 57.44 | 76.83 | 87.56 | 101.58 | 142.28 | 172.20
Exports 595.19 | 562.59 | 459.82 | 595.79 | 829.25 | 675.55 | 792.43 | 710.21 |1,613.45|2,228.82
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
639.856 | 710.327 | 766.736 | 883.737 | 902.761 | 1011.063 | 1398.069 | 1615.7 | 1915.65 |2257.651
180.17 | 202.10 200.80 | 229.34 | 277.59 329.48 631.12 793.45 844.51 | 1,175.14
2,792.84 | 2,871.41 | 2,798.34 | 2,284.64 | 2,424.69 | 2,505.99 | 2,487.40 | 1,741.38 | 2,315.40| 1,920.82
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_] Fuel Oil
L, BOD
-‘_,E 700
E 500
= i t
= 500 e
B Consumption
400
300
200
100
0
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1998 1999 2000 2001 2002 2003
Import 302870000 | 335557100 | 374691710 | 420393000 | 429591000 | 451470000
Consumption | 298988373.9 | 325953314.7 | 360928958.3 | 409520572.3 | 419274966.5 | 444773910.8
2004 2005 2006 2007 2008 2009
469713575 494938752 613968960 588336752 667713974 739488646
462578085.4 485578926 513201589.5 593519736.5 657158351 625064107.1
_] Coal
09
2 Coal Production and consumption in Lao PDR
S 0.8 -+
S 07
S 06
M Production
0.5

W Consumption

0.4

L66T
8661
666T

000t
100T

200t

£00¢
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€00t

9500¢
£00¢
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1997 1998 1999 2000 2001 2002 2003

Production 110500 | 119630 | 185740 | 229380 | 246960 | 265340 | 291130
Consumption 12,080 13,000 14,030 15,290 19,850 31,420 38,310
2004 2005 2006 2007 2008 2009
345230 470690 580000 814086 692919 578029
46,470 48,270 63,550 173,072 134,089 93,343

._] Types of Coal Production

7
Types of coal Production

6

5

x 100000 Tons

B Anthracite Produce

B Lignite Produce

Anthracite Export

£66T
866T
6661
0002
T00¢Z
z00e
£00¢
700¢Z
S00¢
9007
1007
800¢
600¢

1997 1998 1999 2000 2001 2002 2003

Anthracite 12,080 13,000 14,030 15,290 19,850 31,420 38,310

Produce

Lignite Produce | 98,420 | 106,630 | 171,710 | 214,090 | 227,110 | 233,920 | 252,820

Anthracite 12,080 13,000 14,030 15,290 19,850 31,420 38,310

Export
2004 2005 2006 2007 2008 2009
46,470 48,270 72,268 209,661 92,919 111,947
298,760 422,420 507,732 604,425 600,000 466,082
46,470 48,270 63,550 173,072 134,089 93,343

« I} AR 2 A0 | E(wwvlaoenergy.govla, www.powerigorogress.org & Safl &0l 7ks
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Section 1. Overview of Rencwable Energy
1.1.  Imtruduction

This strategy aims to develop new renewable energy resources which are nol yet widely
explored in Lao PDR lu replace resources that will be exhausted in the future, also koown us
spap-rencwable energy” (Fassil Tuels, coal, natural wus etc). These renewable cnergy resources
comprise biomass encrgy (biofuels, biogas, ... ); solar energy, wind, small hydropower.

Energy is essenlial for mecting the penples’ basic needs as well as vital in fuelling
economic development. The inerease in population and economiz growth have resulled in
increasc of energy consumption. Reserves of non-rencwzble energy, being the daminant traded
energy commodity, are declining. In particular, liguid fussil fuels are estmated to be depleted
within the next few decades. Many countrics in the world have reeognized the importance of
renewahle erergics, and therefors have undertaken technology research and development, and
have set up oals for the development and effective use of their Renewable energy resources.

1.2,  Renewable energy development at the international level
1.2.1. General overview

As known, Fossil fuels are accumulaled biomass since ancient past. A huge amaunt of
{kess fossil fucls had already been consumed in the 20th century, Furthermore, Tuiure extraction
will be more  challenging and tore costly. With present fossil tiel use rawe , all available
reserves ol petralenm and natural pes will be eaploited within the 21st century (BP, 2003).

Additional o exhaustibility of fossil, usage of fossil emergy sesources also creates
harmful effects (o lo enviroument, parficularly Green House Gas emission, which is the main
canse for Global Climate changes, While, nuclear power shall not the right solution dug o the
limnited reserve uranium in the world and securily concerns from nuclear energy uiilization .

Recopnizing the sbove mentioned  ¢hallenges  many countrizs  have dumed  to
reformulation of their snergy strategy in order o be sclf suflicient and szeured in energy supply.
The first step s o promote the effciency f energy asege fram sill available; and the second
step. turn o development ol inexhaustizle and environmental friendly renewable energy
resunces.

According to International Energy Agency (IEA], Total Primary encrgy consumption' "
worldwide in 2008 eounted for 12,267 MTOE, share of renewable eneryy rzsources was 12 9%
{(Figure 1.3}, Of the rencwable energy shares, combustible biomass and wastes counted for
10.0%,. small change chserved in hydropower 2.2% because hydropower development in
developed eountries has reached saturation and the slight increase is due to developing world,
The use of Other renewahle energics (such as wind, solar, geothermal energy, ..) rapidly
nereased from 0.1% in 2001 to 0.7% (2008), mainly sular and wind.

1 primary ener gy is an alginal anergy, nat yat orocessac: snuds oilceal, water fall, siemass, wind,

4
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5.80%
Gas F1.10%

_|

CREW 1%

coa 27
Fyidre
2.20%

THEAZ 0%
Crther 22
1, 7%

Fignrel.1 Shares of Renewable enevgics in world"s ratal Primary energy consumption In 2008 (LEA 2008}

Nive: BE rafiswnble orergy, CREW Combariitile bisomass gnd vienen; avher RE msan solpr, wind, geothermmal

In ZIKE Mencwable energy provided 19% of the World's final enerzy demand™
{Figurel.1), including traditional binmass, largz hydiopuwer and “new" renewable snorgy {c.g.
small bydropower, solar eneryy, wind, Geathermal energy and bio eneray),

O those 19%, raditional bicmass, mainly used for cooking snd hezting countad for 134
and alighily decreased, duz 1o more efficient use of biomass ani avarlability of modemn energy
service.  Hydropower counted 3.2% and slowly increases bul from the large base. (nher RE
share 2.6%, maivly by developed and some developing countries.

Renewuble energy can e competitive in fossi] energy marker in the following scetnes:
Power genesation, wawr heating ard space warmning, biofels fir transporlation, and rural energy
gervice (off grid),

During a periad 2004-09, development of KL in the workd siwn al 4 tace of 10-60%, par
annurn for different technalogy (Figael 32), Wind Power installation cipacity has fastest
growth in 2000, comparing to other RE. Gric-connected Solar PY as also high growth rate,
areund 60 ¥ per year during the same period. Biofuelz also rapid’y inereased, aboul 20% per
annum for bio ethancl and 31% for Biedicsel, Besidas, it was observed thar biofuels araduction
maimnly happened in North and Latin Ammerea countties, Fllowad by Europe.

Biofusle for transport include ethanol. which mainly oroduced frum com and sugareans,
and bedicacl, procucing mainly (rum vepetable oil. Corn Rig ethenal enunted sround half and
une third-from sugareane, Currently Produced hinfusls still belong o first generation, In 2009
world's bio ethanol production wus 76 thousand million litiers, incrcased 1074 as cOnparing Lo
2008,

Use ol'biogas in tansporlation sector is stil] Hmited, In Sweden, for example, bogus and
uther eneriy sousces are used to run trzins, buses, amd othes veh eles,

Zfina enzray: elenrizi, gazaline, digsal cas and sther
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Figurel.2 Growth rates of installed vapacity of BE during 2004 to 2000 {source; REN21)
1.2.2. International Challenges

Various extemal challenpes exist which affect the promotion and the development of
rencwakble energizs, and Lhese are:

& Climate change due to the release of cathom dioxide mn the atmasphere;

s Developing economies are irznsforming from agriculiure o indusicial - based
ecanomies. This results in the growth of energy use ag the manufaclure of domestic
products relics inereasingly on industrial produgion;

¢ Lxpansion of wrkanization and medern ¢iies shows change in energy consmmption
pallerns;

»  [Lznewable cuzrgy developments are still dependent on Forcign donors and investars:

o [ncome generation and employment derived [rom renewable energy development are
nol very high,

1.2.3. Trend of Renewable energy Development

1 the reference Scenario, il was estimated that World's Tolal Prirnary Energy (TPES)
Demand will mrow wilh a 1zle of 45% betorcen 200631, or akont 1 6% per annun (Figore 13).
Encrey I.1.‘|n‘.*.nsit§,'3 decreases 1.7% per annum, Decrease of energy milensily is due L switching to
market gervice orienizd in many non-OECD aud cfficiency improvement in encrgy scetor and
cnergy consumplion in OECI member's Countries.

Hydropower hes begome important energy resource for power generation and such role
will he unchanged in the reference seenario. While large hvdropower resources ol developed
countries have already exploited, the large livdropower projects development will take place in
nan-00CT conmiries. ydropower growth rate i around 1.9% per yeer and the share in TPES

1z the axpanse of enerpy per anit of real GOP {in lenm of Purciase Power catity)
6
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demand will remain 2%, By 2030 the share of hydropewer in world total puorwer generation will
be 4%,

The use ol combustible Biomass and waste will increase 1.4% per annum,  This figure
will be different by countries, depending on how these energy resources arc used: the use of
hiomass for bioluels production and power genesation will incresse ranidly, but traditional
biomass for eooking by low elficient stoves in poor households in developing countries will have
slowar incresse. The use of Biomass and wastes tor pawer generation in OFECD will grow at a
rale of 3.4% per annum from the low Dase,

™ —0il
5 000 =Coal
_/—"'_'_’_’- ~ Gas
0 ~~biomass
3000 / — Nuclear
= Hydropower
a000 — other renewahblas
T 000 an: =
"0 1990 2000 2010 00 3030

Figure 1.3 “Irend of the worlc's TPES derend 1980-2050) (WED TEA k)

Other renewable, such as wind, solar, geothermal will increase maost rapidly among 211
energy resources, with growth rate 7.2% per annum throughout fhis period, The share of other
RE in power generation by 2030 will increase from 1% in 2006 1o 4% in 20130,

The changes in fuel compositions are also different by countries and regions. In OECD
group, where increase ol lotal demand is rather slow, Oil demard s slightly decrease, but the gas
and renswable energivs exclusive hydropower are the imporanl part in such growth. Demand of
Eastern Europe and Vurasia  (including Russia) will increase by 336 Mtoe between 2006 and
2030, of which about §0% is due to oil and gas consumplivn. China and India mainly siil] relay
on coal, It is observed that enzigy demand in other countries of Asia and | atin America ralher
dilfer. Although coal demand is the most gaickly g owing, but Middle Eust countries still relay
on il snd Gas. Gas consunption in the region is counted for 26% of world's rotal. Biorm sy snd
wastes enzrgy, @nd ather energy resources is around 20% of izl erergy demand in Afiica,
mainly fucl weend, agrieulore und forestey residues and charenal for cookicg and healing.
Contrary, about £1%  in biomass aad other Renewable energy share excluding hydropower in
OECL are in the form of medern technology, mainly wind. Biggest share in Biofusls production
is irt Morth and Latin America {Takle 1.1).

-4
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Poteniial of tiomass in Lan PDR includes eosrey ¢rops and arganic wastes. Energy crops
cornprise Oy crop (Palm, Jatropha, Vemicia Montana, Sun flower, Beana, cocomt, efcl, suzar
and starch {sugnresne, Cassava, com) and guick growing ess and aquatic culhues. Organic
wasles inchide tesidues of agdiculture-Torestry production, By-products of agro-forestry
industry{sawduss, wood chips, viee husk, com cobs, liveskodk manuees,.) and municioal wastes
(Houssholds' wastes, cornmunal wastes, food processing wastes...). It was cstimated thal alilizing
of livestock wastes for Eiogas areduction could penerats avoumd 2.8410% 1n? ol bioges per year,
ar equivalent to 5xi0* kWh eleciricity {about 214 MTOE}.

Hydropower 15 the most importanl enerzy resvmrces in Lap PDR, wiich levhnical
aotential was cstimater around 26400 MW, where yot counted small acale hydropawer sites
telow 15 WOV and estimated potential arcund 2000 MW, 1n the Lao PDR hydropower Frujecls
with canzeity bellow 15 MW are clasyified as small-scale hydropowar.

Solar irradizaoee on Lao PDR s bebarzen 3.6-5.5 XWh/tr", with sunshire 1300-2000
hrsfyear. With such solar encrgy potential, if photoveltaic tech rm]nggy was used (overall
cfficiency of 10%), it would generaez 146 kWh/n/year, or L5107 KWhim fyear { 13
MTOEAun?s year).

There is lnek of dun on wind energy poicatial, particularly at a height above 30 m.
Aceording o inernatdonsl daga seurees, (here inaybe sooe wind potentfial in cenfral provinees af
Lac P, especially up ol hish mountzing along Lao-Wieinam border (Savarnzkhet and
Eharamowane provinces) where at o beighl 50 m wl above, wind speeds rcach 3.8 mfs ! Tae
trenretical potcntial for wind cnorgy i Leo POR is estimsted 1o be more than 182,000 MY
though the potential under vary sood and excellerd wind regimes is velatively small at around
LRI MW, 'T'hese resourecs are not cnsuring due to Lacl of measurement:. Wind resoutcss are
identiffed te be Righ 1 Khemenousne and Szvennake. provinces. At the present Ministir of
Energy and Mires is ongoing instalistion wind Jala logger in four sttes in these provines atd
plan ta install in olber provinees.

T.an PIOR has vather low grothermal sneepy potential and curmently nat suitasle lor enesgy
ctilization. There 2ome steall geothermal resources in the Soom ol hul spring oaly.

133, Stenes of Renewnble energy development In Lao PDR

Tir the past, fuel crops plantation [or the prodoction of binfucls bad bien inltiaed by
private investors, These developrients however wene pilot and detronsmarion projects. The
Guwernment of Lao FDR has sctup policy n onder to promotz biofucls aroduction ¢nd use,
particrlarly fram jatrophs. and other appropiste enerpy fecdsiock,

Instaflation of smell solar home s¥atems have neen earried by public as well a5 private
seelory, wilh Duding fram the Waild Bank, incernational arganizations or own investneat of
local private eompanics. At present, aecund 20,400 bouseholds hava been supplied electicity
brough solar home systens. Lerger PV systems {eapacity up in 40-100 VW p) have zlsa heen
piloced within cooporation projoet betweon MEM and NEDO (Jspan), as a comaorent of @
bybrid power syslem with mivro hydropower i semate rurad area,

T Apprapriaie wird speed for nowe- generstior by all tvpa ofw hd tareing (Heaufere Wad Scmia),
10

- 210 -



I addition, micro hydropower and pico hydiopower have been developed o supply
elesitic power to households in ofF grid remote rural arcas. Upto novy, installed en pacily of sonal;
scale bydrapower projects (capacily less Than 15 MW have resched 23 Tw.

[3lociese] cevelopment o Jalrapha, Veraicia Moniuns, Animal Fat, used tives angd City
wistes have. bean piloted by privale scctor. Fuel crops plancation for biotels produciion azs alsc
progressed, cspeciclly Jetrogha, Vemicis Mentana, Pulm, Sugareane, Cassava ploaiation
Parallel 10 development of —emewable etergy resources, grergy officiency wad energy
songetvation (EX&EC) issucs have played noore znd inore imeoetant role 4 coergy sectar of Lan
PDR. Tn revenl years, severa! pilot projects on BEE&C 1ave heen camicd ouz, such ux Prommotion
ol cnergy efficiency and cnergy comservation (PROMEEC) under coooeration program betecon
ASEAN Certer for Energy and Japan; Rencwablz enerzy smd cucrgy congervatlon onder the
framevwork of ACMECS pragram betwoen Lag PDR anc Thailang,

I34. Rengwable encrgy stakebolders

Al present, thaig is no cornprehangive renewable energy policy and sirulesy iz Lao PRR,
Projects implementabions were cwricd owt by various sectors which lead ter prpy 10 the
ragemuert and promation of the developmen? of renewsbiz cneraies. & Nhough there are some
I'rivate sector invesimenls in [uei craps nlanestion, but facing signifcan® ahaczcies dus to lacking
approprizte manggerent mecha:xiam

In recent years, several public organizations and sizkcholders have been nvolved in the
development of renewable sneny:

» Minjatryr of Dnergy and Mines has beon activehy imvolved In ezious newabla
ensigy ackivities, parlicularly in the developent af solu enurgy, micro hydropower,
Bio-encrzy, and bio-fuel;

= Ministry of Agriculivee and Forestry hes besn pilofng prajeet with small fgnily-
suizod Bingas digester and camied study vn the plantation of fuel erops (Jauropha, ard
other);

¢ Ministry of Science and Technology hey camicd out ressarch Maojects on on
rznewable encnny utilization in Laa FPOR,

Besides, other organizattons and institntions, such as Universities, rescarch institaesg,
Hon-piofit urgen’zations, atc heve also been involved in rerewsbls cnergy ressurch and
dovelopiment, namely Matinnal [ iversicy oF Laos, Orgunic Production Promoetion Assieiptior,
Agrivylumil and Hendioralt Prometion Association, lantwion Prometion Asgociation, Lao Stare
Fuel Compeny, Kolan eompany, Sunlaboly Renewable Energy Co., Ltd, Luangpmbang Toak
Tree Impot-Export C, Lid (Kzo O Tres Proteetion Premotion Plant and Development Broject)
and Bic-dicse] Campany,

1.3.5. Hemewable energy resvurees assessment

Baced on cxisting daun and in consu'tation with varions slakeliolders, it wae clear that
- renewshlz coergy nolenlial nssessnient needed to be corried oul. Scveral asperts are te be be
considersd::

*  Improvement af Dy colleetion in provineal level;

1M
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1.3.6.

L3.7

Master plan for each renewable energy, such as Ninmrass, Wind and Crther:

Recensly drafied Rural electrifieation master plan provides clearer understanding
aboul energy demand and supply in rurel areas, particulazly commumity smzll
hydrapower andd seilar power,

Study on Biofuels was completed hy end of 2008, but no studies on feas bility and
socio-ceonemic impacts of land use for bicluels feedstock produclion were carrie:]
oul:

[inmass information docs not include those from the sugar industry, despite the fact
that the annual production of sugar is around 750,000 tons;

The carried out studies were mainly concerned energy demand, demand growth rates,
renewable cnergy potential, energy export plans and rural clectritication, but the
variety and appropriateness of technologies for the developmenl of rencwable energy
have not yel been seriously considercd

Domestic challenges

ey challenges and cunstaints on the development of renewable energies in Lao PDR
are as follows:

-

-

Mo specific policies or strategivs vn renewahle energy promotion;

Lack of coordinasion between stakeholders in rencwahle energy nrojects;

Renewable emergy policy has not yet been clearly staled in Lhe Matonal Secin-
econumiv Developmen: Plans or in strategics on growlh and poverty reduction, as
well as [ive vear plans of the goverrment:

Lack of specific regulations und laws on renewable criergies;

It was not clenr yet, who responsible for approval of rencwable energy projects;

Tsers have insufficient knowledge and understanding on renewable energies;

Lack of public [unding support for the renewable energy sevlod, especially for
regearch and devzlopment;

Ahsence of energy pricing regulativn is a risk for investors:

Fural hrusshalds prefer 2rid electricity racher than off-grid ane;

InsulTicient information dn renewable cnergy potential for pm‘-im':jﬂ level;
Electricity secess rate in remote areas is still low due t2 high cost of prid exlension

Internativnal Cooperation in renewable energy

Gput-Fast Asia is sbundant of petwral resources. In particular renewable energy
reaourees, such as hydopower, Biomass energy, solar energy, weothermal powser, Wind power,
ete. Therefore, there sheuld be sirengthencd cooperation among ASEAM nations in order Lo
secure enerpy seli-sufflcizncy, SHAMN member countrizs have sgreed o construction of SEAN
Pawer Nelwork., Lao PDR would get benefiv [rum this network by supplying pewer from ils
renewahle resources, particularly hydropower.

Natural conditions snd geographical lecation of Lao PDR are favorabls for developmenl

of renewakle snergy Tesources for domestic eonsumption and export. Law govemment has had
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placs to development its aburdsnt hvdropower to meet noeds of neighbaring countrizs and
domestic demand

L3.8. buture trend of Renewable energy in Lao PDR

The total domestic energy demand is anticipated 1o increase by 2.6 percenl per annum,
ineressing from 1.8 million TOE in 2005 o 3.9 million TOE in 2023 (Figurel.a). Despite the
fzet that the overall demand of encrgy in varous economic sectors will samain high until 2025,
the share of household sector declines frum 77.8 percent in 2003 1o 18.5 percent in 2035, Encrgy
demand in the industrial sector is increasing al around & percent per vear ur [fom 6.1 percent
share tn 169 percent during the period 2003 ta 2025, while the transportation secsor grows at 6.8
percent per annum doring that period,

Electricity generation is predicted wo inersase at 11 percent annuzlly lor the perind 2005
to 2025 Most of produced elzeirivity are for export 1o neighboring countties and only 14
pereent is used domestizally. The domestic demand for eleciricity will inerzase from 425
megawalts in 2006 10 2,863 megawans in 2025, This increase will be covercd mainly hy
development of hydropower and coal-firsd powear plats.

The demand for transportation fuel is predicted (o increase by 5 percent per year, By
2023, the Wal demand for refined petralenm products will reach 1,174 million lters, of which
45 parcent is [or gasoline (328 million liters) and 55 percent is lor dicsel (643 million liters),

The availuble renewabls energy resources in the couniry cin meet some domestic
demand. Tuble 1.2 illustrales the potential of renewsble energy resources of Lao PDE. which
may help achieving (zrgzet of the povernment for the share of renewable cnargy up o W% of
energy conswmption by the voer 2025

4300 -~ Energy demanz pf lac PDR {(kTOE)
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Figurel.6 Estimare of encrgy demand in Lao PR by 2025 (MEM)
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Tablel 2: Fateniial sud copucily (o mest A% target of renevable coerpy development putil 2025
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Secton 2. Strategy and Policy
p | Vixivo

The Govemnment of Can DR promotes the development of repewsble cnergics as an
inportant cemponait of the natiena? economic developioect o ensule energy Sec wity, suslain
gozig-ecenannic devclopraent, and cnhancs evironmental and sacial susainabilicy

2.t  Policies

The promation ard development of renewable energies is one of tae priurity polivies ol the
Government to stabilize cnergy supplr and to assist in the secial snd ceononmis improvepent of the
GounerY.

The Lao Govemmens suppaorts domes:ic and forgipn enmenrvenems and investars o imvesl in
encrgy pojects at the village level The developmenmt of menewsblz coergy ressonrces while
rospending 1o Lhe needs ol the local peaple contributes o the precsss of bacoming self-sullicient in
emergy supply and for -he development of energy cxpoits. Bonowalile encrgy developroent invelyes
partizipation of publis anc private seetors,

Policiss on the promoton and development of renewable enerples in Lao POR focus on
Sl power development for self sefficiecey and grid connection, biefuels procduction and
marketing, and development of other clean energies i the counlry. The government defines
prorilies [ developureil as Flluws:

« Provice financial incentives to nvestors whe aim to produce clean energies to meel duimesiic
demand and, whe tzke socizlly and envivonmzntal corporate responsizility 10 ovder o
increase investments I renewalils anergy projeots;

+ Formulare and ‘mprove laws eénd regulaliony 1o facililate renewable energy devalopmment,

Fur clectricity #nd coergy developruent in mural sreas, Jpporant aspects being, considered are

25 Lol lgwis: !

» Frigritization of policies which facilitate private sector nvestments in msl electrification
such as provisior. of mrentives and [indnemy; .

¢ Development of mmal: pawer sysioms, biolels, sclar aad biomass energy at the village level
to provide sloctricily and eretzy o rural and remote comriunities:

+ Ceneration of electricity for prodactive wsss ac the village level using waale materals from
agriculture, hingas, hydeapewer or other local rescurces.  Beople fo ruzal arsas will be
cneouraged to usc rencwable cnorgy o cobanee scl-sufficiency and the Golo will seek
cooperation wirh privace secigr, MO and develnpment parmers to cncourags investment
suppor. o= processing eqiipment and neceszary machinary adjustments,

lnceprated with wmational climsle change sratzgy: Increase public awarcuess  and
undarstanding of climate ¢hange impaets and (e nesd for mitigation and adaptation.

23 Chjectyes

"I'he mzin obycctives of Ehis stretczy arc the following:
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o Toensure aglequale supply o encrgy, enetgy efficiescy and covscrvation throughont the
country and promte cultivat'on of fuel crops for the producion of bic-luels w replees
imported fizssil fiels;

¢ Tohring socio-coagomic benefits, including:

o devalopnient of KE industry, contribution to national seonotmic grawih;

9 contributior. to poverty reduction through impreved Livelihoods {income generaiion
fromn RE roduction und zmoloyment upporluni ey inelusive ol vuloscubls groups 1o
ensure decreased income Jispuritics), and;

o Increased gender eqoality.

¢ Tocosurc crvirozmentally and socially suslaineble developeoent throvgh enforcement of
adeqrale safepearda 1o enaure:

o local cornmunities” food security, and scour acecss fo adcquate kand ta mect and
develap their livelthoods for all cthnic groups with special fecus on women;

o forcst eover, biodiversity, aprabioCiveristy, end soil and water guelity;
reduction of greso-honse gases through replacemerd of fossil nels and cont-ol of
negalive land conyesiom impacis lrom climale change.

2.4 ‘Targets For 2025

Tle Goveuwment alncs to inrrease the share of enewabls snsgies to 30% of the total enezgy
ansumpticn in 2033, To reduce the impooetion of fossil fuels, the Government gutlines z tentarive
vaalon to rcach 10P% of the totsl wanspert cnorgy consnciption from biofuels. This target will be
regulacly rovigited aod covised, [eeding in results of apecial studies, lessons learned fiom on-going
inplemnentation, snd inkernztoral teelmolosieal developracots o the Seld of RE.

25  Scope viPolivy

The povemment policy is w promote mvestinems in encrgy procuction from gublic and
private sectors, and ftom lecal and foreipm iovestors. The fowws is oo the development of he
following:

«  Binfusls;
& Srall power
+  Other renswable chorgics such #d dolar, biofeass, hiogas and wiad,

+  (Other allemmative Lugels for itaagpoitatior.

140 Development Strategy

Lao PDR has expenanced rapid econgric growth since the past decade. Dunng the gos: five
years Lhe ety wrew bepwesn 7-3 per cent pes ywar while the jodusidal growdn rate has Juubled
and reached 14 percent jo 2007, 'The suceess in the development of zlectriciny and mings hos hefped
spawn this rapid svenomic srowh,
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This rajpid economic growlh has stimulalesd an increase in Comestic snorgy cotisumption. In
addition, the damand of ¢nergy for fransporation is expesied 1o continue to g due to increese in
personal webicle ownership,

Lan govermment deluss lbhe siolegy [ development of each energy resnutce in the
tolloring sabsections.

2.6.1 Promotion and devidopment of hio-fuels

Bio-vnergy provides an alterrative fiuel supply lor e lnsportation secter and in the supply
of energy to rural communitics.  Without domestic oil and gas resoorees, Lao PDR s coanolelely
depundent Jrom external sources for its perolcum foel requirsments.  The country ircported 566
millicn lkers of toszil fucls i 2000, a significan increase 5 pereeat a year. With: hiphet econumic
mowth mospects, oil imporis are expected to high. This increnses the country’s vulnerability o
caternal supply dismuptions and fiel price velatility, acd the acgstive impacts to the coundry's
balance of payments, To reducs the importation of fossil fiels and optimize the use of marginat
lands, the Gevernment will encoursge and actively promote developmect of fiel crops in the
eoutry Wil 4 preferenee Jor smallhelder preduction under meinlained community land owrership
anel contrm.

This sirategy aims 1o kick-starl (ke development of e biofuels market in the couioy
through fhe provizion of incentives to furrers, demeatic and foroign investars ‘o engage in ke
productiom of bigfosls for Jumeslis otlizadon and at the same dme monitor its developiient and
ensure praper mitigation of negative inapasts.

The tenrative vision for the promotion and developmonl of biofuels are the following:

+ Substitmte 1% of the ransporiation fuel denand by 2025;
« Increase deployment of boofiels technologios in rural arcas.
In mueciing these tarpete, the Government will catty ol the Tollowing:

+ Tssue a Biofuels Pecrae waich provides nn overall legs] fracewark dor sciting the targes;
stipulates specific development goals: defines mocnlives, support and ebligations of private
investers including amall-seele produccrs who are enmmitied 1o produce exclusively for the
domestic tmadeet; aond cstablishes institutional arrangement far the promoetion angd
development of hiofiels. [ ihe case of oversupply of biotucls, cxport will be zllowsed but
no incentives or suhaidies wil be piven 1o inveslors for the production for export;

v Dstablish ond sirengthen the capacity of @ Jedy/agerey responsizle for the promation and
derclopwent o7 biofiucls as wel. 25 in sslling relérence price tor bofuels;

= Fornulate a Biofiels Action Plan (blodiesel and bio cthanol) as blucprint for cevelopment.
Th: Plan spectiies feedstock for biodiesel and o othenol produclion based on desailed
feasivlity studics, impact asscssment and cosf-beneflt analysis ol the allernative [eed-stocks
with special {ocud on biephysical land availability and sacic-coonnmic feasibility. 1"omots
and suppott conltagl lerming schomnes, small-scale family-lased biofucls focdstock
prnduction, 2nd binfiels praducer 2 ssociations, while lmitog the devefoproent of largs-scale
INVES Or COICCESIoN and managed rodustion concsssions, wnd srsute adedquale controf of
exisling coocessions, Establish partmesship weith corenr investeas 1o 2nanre stalie supply of

ks
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feedstock. Actvely promote smzll-seale family-based production of fuel crops and estahlish
model fartns 1o sohancs alraclivensss of stoall-scale developrenly

¢ In partnership wit Ministry of Apricallure aod Foreatry, establish o netionwidz exlensian
network 1o provide technical sssistence to small-scale producers. Support research,
demonstration and large-scale implcmentation of prackccs and intcrventions to incrcase Foel
crap preduetivicy and intererapping with fond and commercial agacultire cropa:

+ Provide support to research, demonstration anc field testing of high yielding fieel ¢rop
variatics, Support rescarch and fivld festing of second geperation biofucls focdstock,

+  Provide flnaacing o staall seale producers and cnecurage local Onscing instilulioms to
extend finaneing cetvices w stmal.-soale Binfusls (Badstock producars;

= Sappocl the establishinzoy snd developrment of oulionwide murtkeling netwerk for biofuels
feedctock, Support farmers’ associations and local traders in marketing biofoels Jeedstock;

« Establish parlne:ship with ilu‘]u.sll}l [;::L}-:;rs Tor the pmc&ssil]g! IJI]_IL:,ULJEi,[_Ijl, hlmllji_[;g Fiatil
distrfbution of bicfuels.  Solicl: suppel fom the indostuy For inital desonsteation of
bioluels prior lo lerge-sesle implementadion of hiofuels taroew.  Introduce biofiels
slamdandizslion, Camy our information campaign L0 ralse cONSUMET AWETETES:S COMCETNIng
bicluels use;

= Cary ool eeseacch wod deinonstonon of commmumily uss, bom wachinery use snd other rel
applicazions ol toduels,  Ooderteke informeton campaigon W proomsse e wilizatizn of
biofizls technologies in rosal areas,

2.6.2 Promotion and development of small hydrapower

Hydropower resouroe i3 the most abundanl energy resvurce in Lao PDR, The developmen:
of amall hydronower {capacity up t 15 MW) conlid play an impottant rals i meelisng the coumtty's
objeclives of inereasing rues] electrification coverage fram tha curtent leve. of Y0% to 90245 in 2020,
In acdizion, small hydropower davelopment helps open avenyes for economic improvement and
poverty reduction in remote rwal areas.  Small hydropower provides least-cost power supply o
“ernotz arcay which cumently rely on imporfed clecticity, Local siall hyd-opower plants will also
2elp tmprove the reliability of the couniry’s power svstem and reduce fransmission and disteibution
lios lozses,

Lac PDR has subsantial potental for small hydropower development which is estimated o

be around 2,000 MW, The governmenl intends o develep around 650 MW of =mall hydroposwer
capacity betweon 2000 and 2023 by privale 20 cotmuonity.

In the past, Small iydiepower deselopment, werz not sustaimacle dug wo il disesier, lack
of management, lack of technicul anc ndget for maintcnance. To promate the develnpment of
small bydreowear resources, i Guwernmenl will implesmsl pewsures o adiess the oxisCng
technical, financial, procedural and institutional bariess to small hydenpowear davalopirent in the
country.

v Camy out rasource asgesament and prepars small hydropower development plan.  The
Mihiglry of Fnergy anc Mineg {MER) will earey out small hydropowir rusource asscssment,
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identity pricrity projects for develepment, and develop a small hydropower invesiment plan
for cach key river besin Lo opuimize wsyge snd beoefils of water flow for power generation,
ngation, water supply as well ws snviroomenlsl sod secial protestion.  The plsn also
mneludes rehabilitation of ald and nefficiet smal” h)'[,][up(_)-wl:r el

*  litrowduce procedures for selicibed and wnsaliciizd sooall hydropuwer independent power
producers {IPP2).  Proposalz for awall hydsopowe: projects ol preselected siles will be
solicited by WMEM theough competitive fender process. Qn the other hamd, MEM also
accopts unsolicited, proposals oo smull hydropower project spunseors. For both soligited
and mnsolicitcd projects, MER will establish rapsparent provedures o dhe submission,
evalunlion with spueial cmphasis on environmental and sozial aspects and proesssing of
Projects as well us delerminafion of offumbe power tariffz and males for arid incercoanzerion
ard power dispatch;

« Intduce s mpRfied small hydropower development framework.  The curenc fmmewors
governing small hydropower Jevelepmenl B Lae existing lepal fameveork for ITR
procuzement.  To suppoct the objectives of e Auended Eleclricity Law of 18 December
200% expediling the development of 5 MW or lacs small hydropower projacts in Lao PDR,
BIEM will inleadues simplilied procedures for smal! hydropower praject with capacity of 3
bW or less,  The siccplificd Jrocedurcs howsvar ensure that envirpnmeantal and secial
safepiiards are enforcad, and dhar local comtramilics sre consulted and that thoy possibly
parlicipate a5 project sharsholders, This Liehrdes exemation [ram the eomecssion aprestent
requiretnent snd nogatistions will be camried out diree:ly with provineial covernmeants, On
ihe other hand, the existing IFF damewarlk and the above praposed arocedures remain
relevant for emall hydeopower projoots with capacity between 5 W'W and 13 MW,

* Engure grid aecess and promcte hind pariy sale of power.  MEM will coordinatz with
Electricite da Laos to provide andiscriminatory seces: o small hydropowor projects Lo
rinsmission network ard provide peiceity dispatch of all the power gencrated by gzid-
conneeled wmall bydropower profects. o addition, small hydeopowsr producers will he
allowsd to sell the colire amownt or part of the power generated directly to third party
COTSUNers,

¢ Inmocuce legal framework lor solling off-lake tariff for small hydropower pro‘ecls st an
appropriate level ensuring investors o recover project costs and eam reasonable relum on
inveshnents,

& EBemhlish framework and program to provide Dbancing snd guarantees to smal] hydeopover
projects.  Encourage local firancing instimtiens ineluding stae owned banke to provide

Lzatis and prefersotial financial packages.

Im addition to the ehove, pico hpdropowe: techioologies are welatively popular in remols
villagas in Lao PDR as source of power gontruion. The deplayment of these technclogiss is mainly
market drive. Prescorly, svevnd 60 thoosand wnits ace ingialbe) all over the coucty supplyiog
eleciricity sarvicse to aaocl 90 thowsand households. Though there iz a declining rend on the uss of
ths technology due b2 incveased rocal eectrilication cale, pivo hydoposer is estimated to continue
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to play en dmportant sale in the next doeade. “1he use of this technology 15 howover sssaciatzd with
tachnienl and safery problemsa. To addeese these issues, the Crovernment will cacty ol the
Folleraring:

L
'y

243

Raise public awareness 01 benefits and proper installation and asc of pico hydropewer;
[pacsle beat practice pilot projects and facilitate information cxchange;

Coovdinate with ofhr relesant 2gzncies an water whlization for pica-hydropoewer and othar
CCOMHTIC USCS,

Sefup supply-maintenance service chain and advisory service nsbwork;

Carry our repular training on installation deaign, installation and raintmance;

Provide support to local entrepreneurs t manufaeture componenls of pice-hydmpower.
Promotion and development of solar coergy

Solar energy 5 one of the abundant enetgy resources i Lao POR. The comnry reesives an

avcrage solar imadiation between 3.5 to 5 kWhim*/day. Solar cnergics can play an important role in
achicving government objectives to orovide cncrgy setvices to ollamid and romole sccad, slimolite
private sector i-qvestments, 2nd improve enetgy erficiency in homzeholds and commencizl boikdinps,

I'n encourags the nse 0¥ &olar enerzy in otdar to reduce conswmption of other Dypes of

comrwnéial energics and reduce enviroomental imaacts, the Government promotes the cevelopment
ol soiar energres it the Bollowang sereice Arens:

Provide lighting services thromgh the installation of solar home systems in rural and remole
areag which do not have access 1o the natizoal orid;

Support the development of the solar energy business in the country for the installztion of
large-deale grid connceted solac cnorgy svaloma acd bybrid sysiemns and for the provision o
ererey services dn oft-grid areas:

Pronrete the use of solar aneregy in water ard apace heating for hrmaehalda and comimereial
installations;

Promole the use of sular epergy 1o produclive uses sueh as drviog suriculiure produce, el;

Gor the perod 2010-2020, the Govermacnt vnder the Rural Glectrification Master Plan
CREMPY uims W upscale the prowmumn cuvering addiiional 19,000 bouscholus within 331
villages in 11 prosinces.

I eddition, the Governmerl alse cocsuciges the devilopewest of grd conavcted solor BV

systems and solar TV hyarid svstems, sucl as the integration with smal: hydrogosver and wind
powet, 10 dustain supply of clectmoity during the dry scasan. To promate the uhilizetion of solar
erergy for these purpoces, the Government will eamy out cthe following:

Camy out reseatrge assessment 10 determine the potentind for off-grid bybeid syseema. and
suilding integrated and large scale grid connected solar PV systems;

Ptepare 3 solar hybric system program specifying appropriate servize delivery schermes,
usinese madels, information and training arocrams;
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» Develop a framework to stmulate privale scotar investments o building intcprated gnd
large-srale pid connecled solar I'Y projects;

«  Tadenake piloc demonatration prajects, iafprmation disscmination and training progiams for
both Lybrid wl grid-conneeted systoms;

* Promote op scaling of bybeid aod wrid coanected solar PV projects.

In addition 10 power peneration, the Covorrmen: also promotes the yse of salar enerav for
thermal applicaticns for Jwividud households, commercial buildings and industia) applicalions as
well as for productive uses,

v 'lhe Liovernment will carey out market assessment and technical studies [or solag warer and
space leatnp, and praduetive wse ol solar snzrmy;

* DPrapare o nplieos] progeam (ot the prometion of sulur waler heaters and product've nscs of
solar cnergy specifying delivery framgwork and business raodeis, Information carnpaign atd
capacisy buildikg

& Larry out pilot demenstration projects, intormation dissemingtion wnd iraining proprams
torgeting domestic, commercial end indnsirial spplications.

2.64 Promotion and development of biogay

Lao TD devports liquefied peteolewn pas (LPGE) for domesiic and indosteial atilization,
PG imports wre relatively high amownting to 870,800 kg in 2Mile, TEG mpors could be
pokentially reduced through the developrer:t ol household and industrial scale bioges systems in the
counfry, Significant potential exist in Las PDR for bingas production from acimal and livesiock
wastcs, agro-industrial wrastes, municipal solid wastes and waste vaber reatment plenis.

A mumber of demonstration prujects have besn ilisted and fanded by scveral danor
vrgriizalions for the developmnt of howsehald and comniunicy scale biogas svstems using upimal
and livesinek wastss. The Goverranent sims to sustain these inftatives by up sealing and increasitg
fx¢ nurnber af households using biogas by 50,000 in 2025 to rednee e Tiportation of LPG, e use
af firewcod snd charenal, and the e of electreily fur heatng.  To achicve cthis goal, The
Government will earry out the followiag: '

+ Dcsignate and stengthen the cupucily of an agencyforganization responsible Tor up scaling
hauscheld and community-besei us well us miedinm and laree scale bopss systems;

= In pamuership with private enlrepreneors and non-guvernmenta: erganizztions, camy out
technical shidies, identify the mosl. appropriate business rmodel and support machan’sme, sad
preparc a longtern program inc’uding moniloring plans for up sealing housshold bingas
ayabams in Lan 1111

v Carry out information sampaign and trafming progrsms for biogas svstemn installation and
utilizotion. Develep an acereditation scheime <o certly installers;

»  Secure program financing, pilot tost the new business modcl, ard provmete replication at the
natignal Jewvel,
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The Govemment also promuke: Uk development of large-scale biogas produclion i
lighting, heating ang eleciricity generatinn (zither for project owrer's own use or for grid-
comnection) wsing several feadstock such ws mpro-industrial wastes, mmnicipal solid wastes, waste
warer trcatmnents, and ofhers.  Key activites to bz undenswwn by the Govenunen: inchide the
following,

+  (arry out resource assessmants and prepare a list ol potential projects;

» In consultation with stalieholders, prepare a Tamework to support privite seclor imvestments
ot med?um and large scals biogas sysiers, particntarly those projects siming dr elselrivily
ganaration for own use, Lthird party gale or grid-connection,

s Camy out demorcsiration projects, information campaizn, capzeiy building and promets
Pproject replication;

»  Support reseurch, develomnent and detnonstration Zor vadous spplicaions of hingas in l.an
FDE.

2.4.5 Promntinn and development of other biomass ¢nergics

Remng a predrminantly aprizulture-based economy, Laa PDE penerstes subsiantal amuum uf
waztrs fom agriculture 2nd lorest provinetion and processing such as suzareans bagasse, tice husks,
cotn cobs, wood wastes, etc.  Also, with prowing whanization, main eitles are also seoeroling
sianificant arnount of solid waswes. At present, there is oo largz-seale exploitation of lhese reaolrees
for encrey echeration. In addition, community forests conld also be sustainably developed to supply
{uel [ar energy pencrefion. These resourees con'dl potentially scrcrate power for productive uscs
and other modem enerpy services in both wrban and rural arcas, either for oft-grid or grid cormecred
syslens, The Govermment recoenizos ths use of these agricnliural and muncipal solid wastes to
form part of the overall srergy mix 10 easure energy security of the country.

In protnotng biomazs cnergy for eleeitieity genemation, the Government will underiake the
Toliowing:

& Carry ot biomass resource assesament snd prepare o list of privvicy projects;

o Fopmulate 2 flamework w0 stimulle Jrivalz seclor investoents in power genoretion from
various sources of blomass;

= Cary out pilet democsTation to test the framewrsk developed and at tho same fime to
demonstrate the wechoivsl vigbility ol a gpecife hiomass-hased tcchnology in the country;

s« IIndertake informaiion disseiination sod Weaining programs;

e Develop biomass tochaolagy-bussd independent power producars (for boch grid and offgric
aaereT sumply)

In wddition w power geoorton, Divimess [iels such as wasd and chavcos] are mainly nsed in
ruri and urban arens for cooking.  Binmass cooking fucls are catimated o rearcgent areand 70
percent of the temal encrpy consumption in Lae PDE. The Ligh dependence oo biomass en=rpes fior
cooking has major implicacdions wilh —espact to environmencal degradation, higher ame spont in
wond fuel eoliection, and indoor ait poliution which drewens the well-being of the mosl valnerable
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howsehald members, To sddress this issue the Governmant promoics e development and mardet
deployrazot of the mest cfficient sul uppropmiate ccoking stoves Dn the counlry

2.0.0

Carry vl murket sesessmant 20d rechniea’ swdies Lor improved eosking stoves (IC5) in Lao
FDE;

Prepar: o progrum on ICS which imcIwle servive delivery fumework and appropries
business cwdel, wehoolowy desigo, tecknology slaodadization ad lubelling, information
canmpaipn, national capacily building on desiagn and mannfacture of technalugies;

Implemant demsaatration projeels, carty ol information campeizn and wndertake training
proOgrans;

Lpscale improved cool stove program.
Promation and development of wind energy

Baszec on the existing data, Wind enargy can be potentiully deweloged [or lmgc-scale grd-

ponnecles power generation znd Tor Lyboid systems providing enetpy services to sl and vermole
villages. The Govemment aisns o develop arcund 50 MW of wind power by 2025, To promote the
developient of wicd energy io the vowley, the Goveronent wil? underlake Lhe following:

2.8.7

Expend the cuwrent wind meagurement campazizn and wagrade the current wind atlas using
ground measieement data:

Identifiy potantia; sites for grid-comected and off-grid hvbrid sys:ems and priorty sites for
possible wind energy concassions;

To partnesship with ineernatnnal Ooaccial and donor ereaaizations, cary ont demenstration
prajects for grid=connected as wel! z8 hybrid wind cueigy systems,

Prepare wind concession framework, and cleewicity market aceess framework incleding
incendives framework to stimulate private investments in wmd pewer in 1ao PDIL;

"With the suppart and cooperation from conor goverunenls sod inleceConal organizetons,
cary out nformation campaign and uild oational <apacity on wind energy  powrer
Fengration,

Pramation nnd develepment of other alternative energy sources for Transport

Tlke goverument promotes ard zncowapges domestic and toreign, public and povate secioes,

to inves! in rescarch, development smd demonstration as well as s fzazihility smdizs of other
alternative erergy lechmalogies and sources fon dranspoctation secsor.

More specifically, Lhe Goveroimen: w. [l codertake the following:

Facilitate eoprdination among responsible agencies conceming wban transport development
and possible utilization o7 alternativa transport technologics aod fucls;
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Suppalt vesearch and developmenl sond carry out feasibility studies ind desronsiration
srojects foe alternative wehoologies and fuels for urban (ranspon swch as electricity, fael
cellz ond healmogcn;

Upseale |be current dermonstration projects conecrning the wie of hiofiels In rural tanspor
and larm machireries;

Carry wut s-udies ane demonstration projests for fhe wse ol kigher blond biofucls for [reight
Lol

Paed an the technical stodics and demonsieuion projects, develop a long-lern sregram for
suslainanke trensportation systent in Lao PR,

Finaneizl roechanisms
Parteipation of the privale seclor
The private szctor is peomtied Lo invest in the “dllowing projeals:

Srmall power productian (STPs) projeeis widi ron-fivm contract {the projusi & puid unly for
engrgy production];

Gric connccted tenowable chatgy praject with noa-fiem sontract {for owm use and sale to
ELL “or sumplizs prodiction);

Chie coneected repewable coergy project with fiem eontract (projoet is paid Lor eapocily
provision amd eaerzy production);

Off-grid projecis:

Aclivities in bio-energy, biogas or tio-luel prodoeton such as fuel crops plalution,
censtruction of processing plaat und o-Lael production and blending,

Finuncial incendves

Finsnrial related hacriers o vencwable energy develoamert in Lao POR are high upfirmt

invastment requivement and Lack of availuble [ o renewatle cnergy pro‘erts. The: Government
will provide finzncizl fcenlives amil finzncing assistamec to sencwable energy projects and
InyY2stors.

Finaucial Incentives

Investmenls in rznawalile energy projects n Lao POR, whathe on bicfucls prodaction, grid-

connected or izolaced systems, off-grid projects, and individoal sysrems, ave cnuitled o iRyestoent
imeemiives undsc the [nveslirend Law of Tac PR, update in 2009 The fnaccial meeatives include
12¢ tollowing:

Import duty free on praduction mechinery, cyuipment ongd raw matertals;
import duty free on chenvical materials necossary for biofuels preduction within 7 years;

Profit tax is dividad in o 3 catepowies: 20%, 15% and 10%, Prafit tox exemption & pocsible
far a certzin period deperding on aclivilies, invesiment aveas and size inveslment;
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*  Subsidies oo it pradue; price depeading on enerav tvpe and times perind.
Additionz]ly, e imveseors can okbtain alse noo-fiscal incentives, sirch as:

*  L'p Lo 75 years lcasing lerm (lor volerprise constraction land;

*  Permiagion 1o oxpatriate eamings to home o third countrizs;

+  Right o employ fareign workfaree (nol more that 19% of the snieprise’s ot Tabars,

Financial mechanism

The Govennnenl will provide suzport by seeking assiszance from ‘ntemational crganirstions,
comumeriial banks and low interost leans sources for fonding renswable energy projects; 1o
encowzge nivals cummereial banks in unde=standing and interests to investmert ‘nto renewshble
CILIEY PTOjects,

Bsides, the gevernment shall issuc the invesimen! guidelices wod dovelopment roadmaps to
attract intzingl wnd Corelgn investments in rencwable anarges. The Govemmont wi'l cstablish a
cne stop servize certre for disscminating inforriation and facilitace investnests on rencwable
sneogies,

1.7.3 Nenewable Energy Fund

‘Lo harmemize: the suppout to recewable encigies n Lao PDR, the Governmatii w71] esi:blish
& Renewable Boergs {REM) Tund as su3-account to the exisling Woral Elzchificasion (RE) Fusl,
The Fund will be used for the following:
»  Finangial ussistence for the developnent of renewable anergy and biolucl industry and
mzrkat in Lao PDR;

+ Finavce barder rermoval actvities such g s2souree sssessment; research, develosment, and
demonsteation activilies; pruject preparatory smdies, i

» Tund cepacity hnildicg sctivitics, promotional aclivilies, dissuminaiion of knowledge on
clitctive renswable energy wae, cle.

The Fund will be spurced from the following:

= Govarmment hndsel.
» Inizmativnyl organizations and doacr countries, interacional finencisl orppnizations and
NS,
» Firancigl gonfribulivn or invesmnant fiom social organizations and foom dnmestiz and
foreign investors,
Thowgh the REM tFand is o sub-sccount of the BE Fand, the Cavernmert ensures that there is
a clear separation belween Ihe fwo aceounts. The existing managemen: of the BRI Fund w1l also
manuee the REY Purd whose luncliocs ave the fol: mwing:
* gecount, eontrol and disburse fands;
+ Monior logans and grants.
The Govermrent will eslublish 2 Steering Commilize who will be ressousible for meking
dezisiony o the use ol funds wizh MER] acting ils Scoretariat. Bach Province will be represented in
lhe Steering Commities 1o enaure development o renewihle enerey markets 1o e provinces.
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274 Larhon Financing

The Govarnment recggnizes carhon financing as ane of the measures Lo improve renewable
cacrgy project profifability ‘n Lao POR. Thz em’ssions reduclions ik al. conld be genzraced hy bass
projecs coubd be waded in the slobal carbon maslets,

The eertifisd emission reducrion {CERY market o7 the Claan Development dMechansm
(CDMD) 2z onc of the global czrbon mavkets that can be accessed by renewable enerey Smaject
developers, DM 8 one of the flexible mechanizms esizblished under the Kyoto Trotoca] of the
United Nations Framework Comvention on Climate Change (ITNFCCC) to assist mdwstoahzed
COLNLTLSS in meetng their emissions ~eduction oblipations al lower cost and at the same time to
stemulate investments that promate susizinable development in developiag conntries.

Lao PDR satisfled the parlicipsticn sequirements for COM. Toc govonnent ratiZec fhe
Kyoto Frotacel n 2004, appointed Water Resourcos and Environmental Administraticn {WREA) o
b the Degignated Wational Authority, develeped sustainable develoament criteria, and established
the appraval procecsses for COM prajects, With recent progross in CDOM, Lhe Govetimen), easues
thal simall-scale projects such as solur homes systens, picd bpdroprsres, biogas, Impraved conk
stoves, solar woter haaters, ate vall ba deve oped under the CDM Program of Activitizs or
progmmmmatic CD.

In wddlition Le COM, the Governmmest lsg SUcourages projesl proponents W access ol
carkah tiaskets sueh as the . Fmissions Trading Schome where COM CERS can be converted b
EU allowarew unils, a7d be veiunlary masews in Eomops end Mordb Amenzs Sl punchase venifizd
etriigficvhs vechnclions lor clean angrey tojects.

2.3  Reoewable Energy Road Maps

In semstueling (he rencwable cnecey cosd mmapa, (Dnelines and milestones wers defined for
the peapnssd pedicy, Tegal, Maancial, matket and orgenirztinnal interventions for cach ronewahle
energy typs to meet the national target ard specific eadwable cnerey Largels or 2025, Road taps
Tor the fallowing renswab’a energies ars given mihe Anoes.

¢+ Bipdiesel,
»  Bipethanpl,
= Srmall Fyriropower;
= Solar cnergy;
= Biogas;
»  Bilpomaxy;
»  Wind enengy;
= (ther sltemative sources of srerzy for tansoort,
2.8  LEsgtimaced Investment Cost for Rencewable Encey Sector

To flfll the posls of recewable enevgy sector development, the povenument cnoowsges
inwestments from public ood prvate sacfors,

L
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The government will lacilitabe and pwovive uppropriate ipsenlives =nd risk guarantee for
investments ir the renewable energy sertor, Tnvestments in 2025 is projecie’ (o reach zround USD
1,792 mallion , of which USD 17 cafllion is o the public sector, USD 26 million from demestic

invistors and TTED 1746 million fiom foreign inveslors (see table 210

“Tgbla 2,1: Ineestrnent 7o rewerralide euerpy seclor

tiem Phuse A e 20zL ms |
Mhescripiom MW MMUSD | pw M MUSD | MW !
1 Electrlcley 116 451 243 11103 725 e
1.1 &ma | Eyrepower | 138 134 £20 [apn [T]
1.2 Solar a2 41 36 o} 48 144
13 Biomasz 13 24 24 52 58 T2
1.4 Bigsze 11 21 15 45 31 192
1.3 Municipul sohd Farta o Ak 17 [05 36 157
1.6 Wind ) 1 i 55 13 120 B 168
z Biafuels praduction ML MUSD | ML WL MITETY | 1L I
2l Lithono! 2 5 21 KE] N
22 Fiodigacl 2 o B ikl T 3
[4 Research & Development R 1t 17 i
Turlul 49l 1142 179
, Public invieslment N 1% 17
Public Soterprise “avesd e 1 = % h
Privite Invessmient h | aTa 107, [l

The investret to rerewable ensrgy s sli] high, so the gpvernment of Lao wi'l invest an
research and davelopment pilol demonstrafion projects. The initial fond would be provided by
povertment and interrational oogasilaion support.

210 Potential Beuelilg
The petential benefits of'the realization ol this stratcgy are the following [Tab s 2.2

Legngimig
*  reduction of tees] foe] fports;
= promction of privae seclor ‘mvesiments;
+ orzation ol criplowment opporiucilics o related industeiea;
* penerarion of added noome theoigh carbon Sinancing,
* reduction of public inveatments;
» invrensed economic growth frem devalopment of the industrsl biofuel sector,

= addibional jol opporienities (1 rural arzas resulting jn less migration inte cites
= inaesse Inineoms from fieel crop eultivation.

" Environment

v reduced crissions of environmemal pollutants;
+ reduge smission of green house gases,
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Tabla 2.2 Iovwsdrenl aud potentlal benefit o the develnpmynt of renewable enarsics

Ttem | Pescription Shortterm ' Middle Lnng Total
2010-15  revm 2015- Term
] 20225
I Tutal nvesinient =
l;
{US dollurs) 491 1105 1780 3305
i Public A 0 17 32
~.2 | Mublic Entorprize L 32 L 68
1.3 | Privae [ 476 1073 [ 1746 | 3205
I Financial benefits ]
21 R edustinn of fossil fuel e .
tmports (Ktoc) 61 163 199 168
2.2 [Laduction o fossil Tnel P
purchaee (Etog i = 137 255

il Reduction o public inveshinents en power sector

31 | Rzduction in public [218.3 473 [ 770 T
gxpenditure (million doilarsy | '
v Reduction of GLI
4.1 ! Millien Tens i il 73 109
4.2 | Value (Milivo dollaws) 19 125 201 436
26
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Section 3. lmplementation Measures

In implenenting this sleatosy, te povermnent defines the toles and responsibilities of
EovEImment organizations involved in renewable enerey develoment.

3.1, [Instittions] arcangement
3.1.1. The Ministry of Energy and Mines (ME¥)

Ministry of Unergy and Mincs {s the main wgeney mespersible for renewsblz CICTEY
coctdinalion snd its main functions are the following:

o levelop overdl]l renewabls snergy policy and support the achizvernent of sastainable
develapmenl. poaly;

o Sctup objectives and weals based on rescurce polentials and davelop tencwable
enexpy database;

v Curry cw; siwdles and demonseration projects ov renewable enerey technologics:

v Faruluie rensparent market mechanisms 10 romote investme ns;

o Promote human capacities for the development of renewable enerpizs, and sitcngthen
caieities of other govertment agencies;

a  Poopose investment ingentiyes;

Mainsiream recewable energy inbc govermment policics and identily key issues for

the puhlic secton

Raise awareness on lechnology, eost and bensfis of renewable ETIETEY,;

Fauilitate the compliance of the Kyote I"vncnl on clean enerey production;

Expand couperztion ot sub-regional lovels in the field of renewahle eqey;

Fnsurs fair access to gric for renewable energy projoets;

Frovide mmitugl- and multi-cooperative assistance on the tevolving fund for

menewable energy programs, enhancement of techmiv] capacity and mvolving

[inncial support for inves ment promotion;

Lincournge the davelopment of terewable energy tluoneh support Mo, expor, eredit

agegies;

Seck solations lor sepplying clecticity theoughou, the coumry;

Froposc new flrancial mechonisms;

Promene the use of Tuel M cuoking;

Conduct Zeasibility stodies in the development of alternative energies such &

hydrogen wawl siuclear eocrmyg

Follow developnen:s of internarional RE ressarch wnd consider feasibilioy for

aduplion to Lao conditicns.

I B I [ LI+ T ¢ I w R 4 s}

o

The natianal level cross-secior coordination bady and its Muisery ol Doerpy and Mines
secretaria will suppor, development zad fmplemstalion of spacific action plans for recpective BTG
Lypc in caopcratior with grvernment, private scetor and civil socie(y slukeboldoers,
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3.1.2 The main roles of the line mindsiries:

The enle of line agencies concen will be define in the annex, which consist of Ministry of

Agriculture and Forsstry, Minisiry of Natual Resources and Enviranment, Ministry of Beictice and
Tecknology, Winistry ol Industey and Commeree, Ministry of Public Work anc T o, Minisiry
of Fipaoee, Bank of Lao FDR, Ministy of Planning and Irmvostnent, Minigtry of Culture and
Toorist, Ministey of Education and $port, other agencies and provincial leve.. The role of ljin=
ageneies concern are (llustate in annex 3.

i

32.1

322

Dredving measures to Jdek-start short lenn ioplenentation

Iublic szctor. Frepars a list and documents for prajects loeated 0 rornl and remotc areas,
whi1 Fave hiph demand (or epergy but not ccopomically variable, especially in the
Newthern provinces. These projects will ke impoernented il there is public finding andfer
people™NGOs/donors contrioution (such &5 simall ydropowet in nomhem pacl of Tzo PDE,
solar home sysisms for villages smd wind enargy in centeal and southern PIUVINCES )}

Privale seclor,  Support will ke provided for the implementation of ormmarcialy viable
projacts.

Promutional policles for renewuble ¢nergy produchon

Establish appropriate incentive policies to [ieilitare the developmenl of renewzble cocogy
and [airness for the condumers,

Encoussges people Lo contribute to the production, uss and management of rengwable energy
independenthy;

Improve coovdinalion, cooperation, regulalion acd law ro fhcihtate the inveshnenl in
renewable encrzy,

I'rovide suppest on taxation polivies for mvestmien: altzaslion;

Prumnuie investuent and Csk warranty throngh the Fund or other lorme:

Integrate surbon [isenee tn the rencwable ee~gy prodoct devalopement;

‘rensfer commergial kmowledges snd replicate medel projects to reduce the risks of
iwvesiment in renewehble cnoegy.

Promotion on rescarch and studies on renewable eneruy

Allozate budyet znd coordinate with strkeboldors to undertake studies and demonstretions,
guch az production and qualily analysis, research an how w0 increase renswable snesrgy
tecluology, 2= well as renewable eaermy resources;

Consider dircetion for renswably cueryy managemeat, both macen and micro Jevels, for
cammersizlization;

Transfer knowledge and Lesson learrt on tenewable enargy to the puople.

Human resource capacity hoilding, awarcness peising and pullie velatlons

Mokilize people and stakeholdess to recommize e importance and to parlicipatc i
reneveable anary development,

tnform actora of all levels and in &lf seclors of promotional policies and increasc aceess &
information
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+  Establish nevwork or gwoup for recewable eiergy, orgamze seminars, traiming for
sranpthening human resources in this sectol;

= Dwvelop a curticulum on semewnbile energy inlo the educational systo;

+  Uapacily huilding on renewalble enerey for the line apeacy coneern,

33  Impaortant factocs fur suecess il imHeownialion

+  Dreline rencwablz energy mto national agenda,

Recewyble Enerpy polivies and stratesies must be imegesied into secin-ceonomic
devaloprent plan of the governm enl:

i+

>0 a9 0 0o

Governmenl socio-cconmnic develapiment stratemy until 2020;
Industrializztion and rioderniation soategmy;

Tle scventh Fve-year socin-ecrmomic devslopment prograyas 20002015,
Nytional growth aod poverty eradication strategy:

Sector ard sub-sechor strategic plans,

Consider nationa! a interoational developmen: framewad,

& The governercit hes policics o supot renowable energy, especially firancial measurse
which :nchere:

o

=]

a]

I'olicics on subsicizing 127173 bought from snergy vmtil 2015, especially the revision of
tae tarittrate, i reference oo appropriate deshnologiva] aind eeonomic condilions,
Policies on funding for favastment prametion and cigk waoauly, =specially sma:l
indusiry;

Policies on the supply of ivesinenl eapiial (o sssist in initial investment on renewable
cocrgy, including Tow int=rest lgang for che investuent in the produstion of renewable
CITIYS

The gevernment By responsible for basie infresructores to eccornenodatz the expansion of
eeoewalile enerey such ws lmosnission line systems and wareouses for storng bio-foel
Improve law znd regulations relatsd ro renewable cnorey;

Budger far related sector w0 be used for studies, reacarch and development, promotion,
medilization, dissemiination of rznewable energy tecihnology.

Aresss 10 information on renewasle ensrgy sueh as potertials of se.ar power, wind
enerpy, ydropower ant sounses of rew maferials;

Estabitsh ranewabis enargy technology atandards,

All relzted sectars slwald increase covpertion ia (he implemenlation of this soatepy oo Lhe
developmment of renewakle energy. Policies and instmnents presented in this stravegy are improved
to 0 with goals of the pulicy in ocder lo dllcaet iovestors. ‘This stratemy consiswm of threa
componznts; the inctease in finencizl support, sloglhoned (et femocwork and cohsnecd
~wourdiisiion belween public urganizations and [nstimtes.

K
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Annex §: Poteatial of Rencwable Lnergy Hesouroes
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Annéx 2: Road Map for implementlng up (o 2025
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Annex 3: Ihe role of Line Azengics concern

To implementation of the strategry, the povernment cefi-e the rle aul responsible of line
minighies onesm wilh regarliog ko renewible eneray development.

1. Crganizations in charges with Renewable Focrgy Develapment in Lao PDR:

1.1 Mimistry of Fnerey and Mines
Ministry of Energy and Mines &5 che roain agensy responsihle for renewable cnergy
coordination and s main fumctions zre the fillowing:

0

[m] bR«

]

[ I I T

o

Lo I v R

o

Develop averall renewalie zrargy policy and support the sehievemcnl of
susiainable development goala;

Set-up ehjestives and goals based on rosoures potentials and cevelap renowatls
cnergy databage;

Carry out studics and dermonsteation projects on resewakle anergy 1echnologies
Fornulale ransparent market mechaniams ko promotz investmants;

I'romoie hman eapacities for tie development of recewable zinzepgies, aul
strengthen capacities of ather govemmer b agznics;

Propase invastment incentives,

hMainstresm cenewable crcrgy into poveriument polizizs aod idantily hey issues
for the: puk’ic sector; '

Raise awarees on lechoology, vost and beoeils viteovwsble enermy

Facilitate the compliance of te K yots Protcol o cl=un energy production,
Expand cuoperation at sub-regiona’ levels in the field of renewable enecy;

Ergare fair secess Lo grd Tor cenewable enerey prafects;

Provide mutuul- apd muolli-cooperative assistance on the revolving fund for
renewable eneray prograris, enhance:nent of technical cepacity and revolving
Imanrial support for investment proomotion;

Eneouragz the development of renewzble energy through support from cxiporl
credit ageneies;

Seek solutions for supplying elecldeily throughout the country

Propose new financiol mechaaizms;

Frimote the use of fael for cooling,

Conducs Feasibilizy smdics in the development of albasiarive erergies such as
hydrogen and nuciear cocrey;

Fallow developnents ot inlemalional RE reacarch and considor feasibility for
adaption to Lan conditinns.

The noticniad level cross-scetor coordinztion body and M nisiry 0f Tnargy apd Mines
sewrelariyl will sapport development and irplementsiion of speefic action plans for respective
EE typs in cooperation with the govomment, private seetor and givil soctety stake holdces.

aa
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12 Miojstry o Agricu]ltwee and Forestry

Ministry of Agricuiture and Foreiiry in cellaboration with Ministy ol Matum] Resource
urt’ Brvmonnent amd Pros nwis] Goseremens will eterminz ane des P:ic[_: puicies related to the
rost effective vss of lands for plantation of ndusiral and luel crops, o cary out paricioatory
Land e plonning sl foea] lawd usz coning awl its monitering aod snfocsiment
The Min‘siry of Agrieulture and Forestry shosld develop production tzrget for biolucls feedstack
in conperation with Ministy of Encerey and Mines.

The provineial, distref and village vlusser represeniatives of Ministry of Agricullure and Forostry
(PAFQ, DRAFO and village eluster) should promate biofinels developrient and srovide enension
sErvIce I cooperation with Mintsty of Energy anc Mines,

1.3 Ministry of Matpral Respurces and Environment

Ministry of Matural Resources and Znvironmemt is rosponsibie 1or undettating reseurch
on the usc of wator rosourccs and will sollaborale with the Ministy of nergy anc Mines on
studizs concening prodichion of hutdnogen [iels. arther theg are responsible for developing anc
eritrcings requiretmerds atd goidelines and oo minimire envirmment and soc’al impaets of BE
vlevempment thrrogh oversizit of inplemcntation of ITE and ELA.

1.4 Ministry of Seicnee and Technology

Ministiy of Science and Tochncko gy bas the mole of conducling research and pilat b2sis on
seienve and lochrologies developesd o i Mersn cowsdoies, for renewable encrgy applicetions;
1.5 Ministry of Industyy and Commerce

Minfstry of Industry wod Comnesrce Tactlitates the importation of equipment snd
oachinery, seeds and eelicles elaed W the development of rcncwasle coergics, 25 well as
guzporting, the construcrion of gaz stations for Sioducks disitbuwlion;
14 Minislry ol Public Works anil Transportation

r:misny af Public Works and Transportation will be responsible for e introduction of
pelicies that promote the wse of aflermalive [nels in individual vehiclzs, public fransportation
wwslormns, Ireighl 2nd sie wanspotts:
1.7 Ministry of Finance

Biniatry of Fintnce detec-nines cppropriate wox.ond duties policies for land ose, vehicles
ary] equinment to be used for renewable enargy projects while at foe same iime 22eist in caizing
funds “or renzwable energy development,

1.8  Conezl Bank of Lao PR

Central Back of Lao U will consider credits mmd low inierest Ioans o5 sovrce of
financing tor rencwable encrgy projects and activities, agricalmnt promerion, . fuel crops
Plankation deveioporenl and S0 arojecos;

39

- 239 -



1,7 Ministry of Pienning and Envestrment

Ministry of Planning #nd Investment iz respensible for the formulaliom of vestinent
policies and incentives e aliract and facilitate domcstic and forcign mvedlors COHETHing
renewible energy investinents, and should enconmage social and erviranmental resnonsibility af
iovestors throngh voluntary schernes;
1.10  Mnistry of Culture ond Tourism

Ministry of Cullure and Tuourist will raise peopla’s awareness to nodorstand government
policics vn coeryy ellicieney and the development of reneveable cnzrpics; as well 25 maobilzxe and
promote the use of renewable energies through dilleren: commuicaliang media;
111  Ministcy of Edweation and Sport

Ministy of Bducarion and Sporl will eoveungs development and integration of
rengwable eneroy curriculum in the leriary education levels;
112 Olher sectors and provincial governments

Oher sectors and provincial povernments will ensure that the rolos snd responsibililies of
these &pemcies aro respeeted and enforesd.

41
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Background

Lao PDR is mountzinous country and abundance on forest and water resources,
where potential on various scales of hydropower projects. In other hand the electricity
demand for social economic development are increased from time to times, including
neighboring countries had also very high energy demanded where giving opportunity and
convenient on hydropower development what is known as clean and sustainability energy
and giving high efficiency for national economic development.

Up to end of year 2010 the hydropower sector has covered 5% of GNP and its
export has cover 30 percent of gross national export. The existing hydropower
development projects had covered about 25-30 percent of Lao PDR's economically
viable hydropower generating capacity has been realized to date. The National Growth
and Poverty Eradication Strategy recognized the importance of the hydropower sector in
economic growth and poverty reduction. The Government of Lao PDR acknowledges

“that hydropower development must be sustainable, if its development potential to deliver
lasting benefits to Lao PDR can be fully realized

Sustainable development of the hydro-power sector is founded on three important
principles: (a) economic sustainability relies upon the maintenance of the renewable
resource base, and the use of non-renewable resource rents support the development of
other factors of production; (b) social sustainability is based upon the principles of public
participation include, mutual understanding and consensus; (c) ecological sustainability
relies upon the avoidance if irreversible environmental impacts such as the loss of
biodiversity, accumulation of persistent pollutants, or disruption of ecological cycles.

The planning, designing, construction and operation of previous Hydropower
Projects has been precedented for a single development project in Lao PDR in terms of
its length, comprehensiveness, inclusiveness and transparency, but not complemented yet
for new environmental and social standards on hydropower development project in Lao
PDR. The large scale of hydropower power development projects had been implemented,
and to make sure cfficiently hydropower project management and to reduce negative
impact on social and environment in local area the government of Lao was emphasized
and improve following activities :

+ The following organizations were established: Ministry of Energy and Mines
({MEM) in 2006 and Water Resources and Environment Agency (WREA)in 2007

» The drawing up of the National Environmental Strategy and Action Plan, and
provincial environmental strategies;

+ The promotion and promulgation of the Environmental Protection Law (EPL) and
Environment Assessment Regulations (EAR), and the resettlement Decree
including many other relates documents;

+ The experience and lesson learn from previous projects development can be
developed a precedent for social and environmental management

PURPOSE
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This National Policy aims to select the experience and principle used of previous
development projects in country and worldwide as well and develop to precedent for
power sector as a whole, thus enabling procedures to be streamlined and institutionalized.
This Policy Statements is used for project which have installed capacity of higher than 50
Megawatts or inundating more than 10,000 hectares of land at their fully supply level.
This National Policy applies to hydropower projects constructed after 1990. An
integrated approach to river basin management will be practiced for multiple projects
planned to dam a single river. Such an approach will include addressing cumulative
impacts and their mitigation, supported by an appropriate institutional and financing
mechanism.

1. ENVIRONMENTAL ASSESMENT

All large hydropower projects as stipulated above must produce a full Environment
Impact Assessment (EIA) report and Environment Management Plan (EMP) aceording to
the Environmental Protection Law of 1999, and Environmental assessment Regulations
1770 of 2000 or successor Decree and their revision, The EIA will include a risk analysis
over the entire life-span of project, an analysis of alternatives for project structure and
locations, including the no-project alternative, lessons learned from previous projects,
and sub-basin cumulative impact analysis. The EIA process will include provisions for
field based surveys of archaeological, historical and/or sacred sites. These surveys will
provide the cultural resources section of the EMP. The EMP should also include
provisions for “chance find” procedures to address measures Lo be taken when unknown
cultural materials are encountered during the course of project implementation of
operation. The implementation of EIA activities related to cultural heritage would be
coordinated with the Ministry of Culture and Information.

2. PROJECT-AFFECTED PEOPLE

Project-affected people will be recognized as those whose assets, resource use and
livelihoods, and/or social or cultural structures are inveluntarily altered by the project,
and will identified on the basis of social, economic, health and cultural studied and
impact assessments. Assets and resource use will be recognized on the basis of legally
established and/or customary use rights. The right of all project-affected people to
sustainable livelihood options and services at least at the level previously enjoyed will be
recognized, and achieved through a Resettlement/Social Development Plan. The plan will
consider distributional effects of development activities and the participation of
vulnerable groups, including women and ethnic minorities, and will commit to targets for
replacement or compensation for loss of assets, livelihoods restoration, and services and
community development over the entire life-span of the project, with provision for
monitoring and evaluation, participatory planning and adaptive management. In cases
where ethnic groups are in the project area a specific plan to meet their aspirations would
be prepared in consultation with these communities.
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3. WATERSHED MANAGEMENT AND CONSERVATION

Any loss of natural terrestrial habitat will be offset, where possible, by funding and
implementing effective conservation management in nearby protected (watershed) areas.
A watershed adaptive management and participatory planning strategy will be developed
to stabilize land use, maintain vegetation cover and manage National and Provincial
Protected Areas within the catchment area, and to enhance the productivity and
sustainability of aquatic resources within the reservoir and its tributaries. Sustainable
Biodiversity Management plans will take into account the need to compensate
populations residing within protected areas for eventual restriction to the resource base on
which they depend and to develop altemnative means of livelihoods.

4. CONSULTATION

The project’s information have to disclose through consultation workshop with project
effect people prior construction is commenced to enable public involvement in
environmental and social assessment. During consultation process many main subjects
may give up (but not limited to) such as: impact on environment, resettlement and
compensation to project’s effect people. These activities are to ensure public views are
heard before a decision is made on a project, and all of their reports can be the best
information for considering prior project improvement. Consultations would be
meaningful, balanced and transparent, for which additional guidelines will be issued. As
much as possible, the villages will be afforded opportunities to build their skills through
the involvement of independent facilitators, who will guide the process at the village-
level. Comprehensive environmental education and awareness activities will also be
undertaken. Every effort will be made to ensure representative participation of vulnerable
groups such as women, cldecly, disabled and ethnic minorities. Consultations on trans-
boundary impacts, if materially identified, may also be conducted with neighboring
governments. Consultations will continue throughout project implementation.

5. DISCLOSURE

All project’s documents such as: ESIA, ESMP and the approved of Environmental
Monitoring Plan, will be publicly disclosed. Project developers will be required to
establish information centers in the project area and in Vientiane. Information might be
disclosed both in Lao and English, as the case might be, and appropriate methods will be
used to communicate with ethnic groups. During impilementation of the project, the
project developers will be required to make public progress reports on the project. Third-
party review will be encouraged. Gross project revenues and spending on environmental
and social safeguards will be disclosed.

6. COMPLIANCE
Compliance with all relevant obligations under Lao national law, policies, strategies and

action plans, and international conventions will be ensured through regular monitoring
and reporting, with oversight from a third party agencies. Provisions for immediate
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corrective action and financial penalties, following instances of non-compliance, will be
embedded in Concession Agreements. A grievance/dispute mechanism accessible to
project-affected people will be established.

7. REVENUES

The Developer will cover the cost of implementing all environmental and social
safeguard procedures under the “user pays” principle. A certain portion of the revenues
from each project will be allocated to general funds or special financing windows within
the Environment Protection Fund (EPF). These funds will be used to support nation-wide
environmental protection and conservation. Project developers have to make additional
support as part of the “benefit sharing” to contribute development in local area where
project is located.

8. EXISTING HYDROPOWER PROJECTS

Since this policy had approved, all above mention hydropower projects including the
existing and constructing projects before degree on Environmental and Social
Assessment year 2010 was issued will be subject to a monitoring and assessment of their
compliance with respect to the environmental and social guidelines set forth in this Policy
Statement, and with pertinent legislation at the national, provincial and district levels,
including the contractual agreements (e.g. concession agreements) under which these
hydropower plants were approved by the Government. The cost plans and timelines to
bring each project into full compliance will be developed within five years after approved
by Lao government. Annual performance reports will detail progress in line with these
plans thereafter.

9. IMPLEMENTATION

Detail procedures and supporting decrees (If any) for social and environmental
management and monitoring as mention in this policy will be periodically reviewed
thereafter on the basis of lessons learned from implementing this policy. The Ministry of
Energy and Mines (MEM), the Water Resources and Environment Agency (WREA), the
Ministry of Agriculture and Forestry (MAF), and the provinces where projects are
located including surrounding organization will get supporting fund from Environment
Protection Fund (EPF) where mention in section seven above. This fund are using for
government staff capacity building and policy implementation monitoring including all
relates task.

10. REPORTING
The Ministry of Energy and Mines MEM through Department of Electricity DOE

The Government, through MEM, will prepare and disclose an annual Status of the Lao
PDR’s policy implementation for sustainable hydropower development on Environmental
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and Social. The report will be submitted to the National Environmental Management
Committee to seek the guidance for the implementation of this Policy.

11. ENTRY INTO FORCE

This Policy will enter into force with effect from the date of signing, and used to replace
the old policy No 561/CPI, date 7 June 2005

wh7 1459
CADy and Selt BT 1458 My D Manida'Lao Lens\Hydro\PolicytNIPH revised Jure 2508 MU dos
OG2AT008 15:01:00 AM
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699% —or about 16,142,000 hectares—of Lao
People’s Democratic Republic is forested. Of this,
9.2% —or roughly 1,490,000 hectares—is classified
as primary forest, the most bio diverse form of

forest.

Change in Forest Cover : Between 1990 and
2000, Lao People’s Democratic Republic lost an
average of 78,200 hectares of forest per year.
The amounts to an average annual
deforestation rate of 0.45%. Between 2000 and
2005, the rate of forest change increased by
45% to 047% per an num. In total, between
1990 and 2005, Lao People’s Democratic
Republic lost 6.8% of its forest cover, or
around 1,172,000 hectares. Measuring the total
rate of habitat conversion(defined as change in
forest area plus change in woodland area
minus net plantation expansion) for the
1990-2005 interval, Lao People’s Democratic
Republic gained 1.9% of its forest and
woodland habitat.

Bio diversity and Protected Areas : Lao
People’s Dem Rep is home to at least 8286
species of vascular plants. 0.0% of Lao
People’s Dem Rep is protected under IUCN

categories I-V.

Laos Forest Figures
Forest Cover

Total forest area: 16,142,000 ha
% of land area: 69.9%

Primary forest cover: 1,490,000 ha
% of land area: 6.5%
% total forest area: 9.2%

Deforestation Rates, 2000-2005

Annual change in forest cover: -78,000 ha
Annual deforestation rate: -0.5%

Change in defor. rate since '90s: 4.5%
Total forest loss since 1990: -1,172,000 ha
Total forest loss since 1990:-6.8%

Primary or "Old-growth" forests

Annual loss of primary forests: n/a
Annual deforestation rate: n/a

Change in deforestation rate since '90s: n/a
Primary forest loss since 1990: n/a
Primary forest loss since 1990:0.0%

Forest Classification

Public: 100%

Private: 0%

Other: 0%

Use

Production: 21.6%

Protection: 54.7%

Conservation: 23.5%

Social services: 0.2%

Multiple purpose: n/a

None or unknown: n/a

Forest Area Breakdown

Total area: 16,142,000 ha
Primary: 1,490,000 ha
Modified natural: 14,428,000 ha
Semi-natural: n/a

Production plantation: 223,000 ha
Production plantation: 1,000 ha

Plantations

Plantations, 2005: 224,000 ha

% of total forest cover. 1.4%

Annual change rate (00-05): 25,000,000 ha

Carbon storage
Above-ground biomass: 2,342 M t
Below-ground biomass: 632 M t

Area annually affected by
Fire: 100,008] ha

Insects: n/a

Diseases: n/a

Number of tree species in IUCN red list
Number of native tree species: 1,457
Critically endangered: 5

Endangered: 7

Vulnerable: 8

Wood removal 2005 N
Industrial roundwood: 682,000 m’o.b.
Wood fuel: 6,742,000 m’o.b.

Value of forest products, 2005
Industrial roundwood: $40,931,000
Wood fuel: $20,226,000

Non-wood forest products (NWFPs): n/a
Total Value: $61,157,000
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MINISTRY OF AGRICULTURE AND FORESTRY
DEPARTMENT OF FORESTRY

REPORT
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DURING 19922002
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Results of Sampling Servey

Appendix 1

- Table 1.: OLD and NEW areas of the provinces and the regions

PROVINCE&REGION | DIFFERENCES
Code|Name in 2002 in 1982-92] 1000 ha Y%
2|Phongsaly 1,595.1]  1,595.1 0.0 0%
3|Louangnamtha* 960.5 840.9 119.6 14%
4|Oudomxay* 1,222.5[ 1,550.9 -328.4 21%
5|Bokeo”® 698.9 490.5 208.4 42%
6|Louangphabang 2,001.2] 2,001.2 0.0 0%
7|Houaphan 1,703.8| 1,703.8 0.0 0%
8| Xayabouly 1,638.9] 1,154.0 484.9 42%
8]Secial Region 0.0 484.5 -484.5
1 |Northern Region 9,820.9( 9,820.9 0.0 0%
18[Xaysomboun Special Zone* 710.5 0.0
1|Vientian municipality 367.1 367.1 0.0 0%
9| Xiengkhouang* 1,336.21 14915 -155.3 -10%
10|Vientiane* 1,445.9] 2,001.1 -555.2 -28%
11|Bolikhamxay 1,628.6] 1,628.6 0.0 0%
12{Khammouane 1,740.41 1,7404 0.0 0%
2 |Central Region 7,228.7| 7,228.7 0.0 0%
13|Savannakhet 2,176.5 2,176.5 0.0 0%
14|Saravanh 1,034.4] 1,034.4 0.0 0%
15| Xekong 911.1 9111 0.0 0%
16{Champasak 1,428.6] 1,428.6 0.0 0%
17 |Attapeu 1,079.8] 1,079.8 0.0 0%
3 [Southern Region 6,630.4| 6,630.4 0.0 0%
TOTAL 23,680.0] 23,680.0 0.0 0%
Remarks:

*
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Table 2.: Comparison of Land Use and Vegetation Types Distribution in Lao PDR in 1982-1992-2002
Land Use Group Distribution in % Changes % Standard error %
Land Use and Vegetatlon Type 1982 1992 1982-92[1992-02] 1982-02| 1982 1992 2002
1. Current Forest CF 49.142| 47.162 0.000| -5.672| -7.652| 0.676| 0.836| 0.870
Dry Dipterocarp DD 5.216 5.095 5563| -0.121] 0468| 0347] 0313 0.503
Lower Dry Evergreen LDE 0.374 0.361 0.237| -0.013[ -0.124[ -0.137| 0.056 0.081
Upper Dry Evergreen UDE 4.670 4.481 5.861| -0.189| 1.380| 1.191[ 0322 0.463
Lower Mixed Deciduous . LMD 3.771 3.651 3720 -0.120{ 0.069| -0.051] 0.250 0.326
Upper Mixed Deciduous* UMD| 32.907| 31.463| 23.224| -1444| -8.239| -9.683 0.671 0.600]
Gallery Forest GE 0.383| 0.370 0.119| -0.013| -0.251| -0.264| 0.029 0.026
Coniferous S 0.584' 0.557 0.376| -0.027| -0.181| -0.208] 0.083 0.094
Mixed Coniferous and Broadleaved ~ MS 1.237 1.184| 2.221| -0.053] 1.037| 0.984] 0.159 0.427
Wood Plantation® P 0.169 0.169
2. Potential Forest Area PF 36.124| 37.791| 47.095| 1.667| 9.304| 10.971| 0.683| 0.836| 0.903
Bamboo B 6.153 6.469 2.276{ 0.316| -4.193| -3.877| 0.354 0.400
Unstocked™ T 27.448| 28680| 42.636| 1.232| 13.956| 15.188; 0.601 0.813]
Ray RA 2.523 2.642 2.183| 0.119] -0.459] -0.340| 0.098 0.127
3. Other Wooded Area ow 6.526 6.098 1.210| -0.428| -4.888| -5.316| 0.269| 0.314| 0.133
Savannah/Open Woodlands SH 4113 3.853 0.399| -0.260| - -3.454| -3.714] 0.196 0.064
Heath, Scrub Forest SR 2413 2.245 0.811; -0.168| -1.434] -1.602| 0.172] 0.117]
Sum of All Forest Area TF 7.8 911 89.8( -0.741 -1.256 -2.0 1.6/ 1.986| 1.906
4, Permanent Agriculture Land PA 2.993 3.588 5068| 0.595| 1.480| 2.075| 0.204| 0.247| 0.322
Rice Paddy RP 2.780 3.334| 4.070 0554/ 0736 1.290[ 0.196 0.322!
Agriculture Plantation : AP 0.063 0.075 . 0.916] 0.012| 0.841[ 0.853 0.017 0.241
Other Agriculiure Land OA 0.150 0.179] 0.082| 0.029| -0.097| -0.088] 0.039 0.020
5. Other Non-Forest Area NF 5.215 5.361 5137| 0.146) -0.224| -0.078( 0.311 0.343| 0.335
Barren Land, Rock R 0.464 0.490 0976 0.026] 0486 0.512| 0.066 0.188
Grassland G 3.397] 3.475 2448 0.078| -1.029| -0.951| 0.286 0.217]
Urban Area u 0.347 0.356 0571| 0.009| 0215 0.224| 0.263 0.091
Swamps sw 0.144] 0.149 0215 0.005| 0.066| 0.071] 0.027 0.047
Water W 0.863| 0.891 0.929| 0.028] 0.038] 0.066| 0.095 0.1585|
TOTAL 700.000| 100.000| 100.000| 0.000] 0.000] 0.000
*adjusted
1,226 = significant changes
Iable 3.: Comparison of the different Land Use and Vegetation Types in Lao PRD in 1982-1992-2002
and Use Group A RE A (1000ha) Changes 1000 ha
;_a;d Use and Vegetation Type 1992 2002 1982-92 1992-02 1982-02
_ Current Forest CF | 11,636.9| 11,168.0| 9,824.7| -468.9| -1,343.3| -1,812.2|
Dry Dipterocarp DD 1,235.1 1,206.4 1,317.2 -28.7 110.8 1,81822.2"1
Lower Dry Evergreen LDE 88.6 85.5 56.0 -3.1 -29.5 -32.6
Upper Dry Evergreen UDE 1,105.8 1,061.0 1,387.9 -44.8 326.9 282.1
Lower Mixed Deciduous LMD 893.0 864.5 881.0 -28.5 16.5 -12.0
Upper Mixed Deciduous® UMD 7,792.2 7.450.5 5,499.5 -341.7{ -1,951.0| -2,292.7
Gallery Forest GE 90.7 87.5 28.2 -3.2 -59.3 -62.5
Coniferous S 138.3 132.2 89.1 -6.1 -43.1 -49.2]
Mixed Coniferous and Broadleaved MS 293.2 280.4 525.8 -12.8 245.4 232.6
'Wood Plantation™ P 40.0 40.0 40.0
2. Potential Forest Area PF 8,554.1 8,949.0( 11,152.2 394.9 2,203.2 2,598.1
Bamboo B 1,457.0 1,531.9 539.0 74.9 -992.9 -918.0
Unstocked* T 6,499.7 6,791.4| 10,096.3 291.7 3,304.9 3,596.6
Ray RA 597.4 625.7 516.9 28.3 -108.8, -80.5
3. Other Wooded Area ow 1,545.4 1,444.2 286.5 -101.2| -1,157.7| -1,258.9
Savannah/Open Woodlands SH . 974.0 912.5 94.4 -61.5 -818.1 -879.6
Heath, Scrub Forest SR 571.4 531.7 192.1 -39.7 -339.6 -379.3
Sum of All Forest Area TF 21736.4| 21561.2| 21263.4| -175.200( -297.800 -473.0
4. Permanent Agriculture Land PA 708.7 849.4 1,200.0 140.7 350.6 491.3
Rice Paddy RP 658.3 789.4/ 963.7 131.1 174.3 305.4
[Agriculture Plantation AP 14.9 17.7 216.8 2.8 199.1 201.9
Other Agriculture Land OA 35.5 42.3 18.5 6.8 -22.8 -16.0
5, Other Non-Forest Area NF 1,234.9 1,269.4 1,216.6 34.5 -52.8 -18.3
Barren Land, Rock R 109.8 116.1 231.0 6.3 114.9 121.2]
Grassland G 804.4 822.8 579.3 18.4 -243.5 -225.1
Urban Area u 82.2 84.2 135.3 2.0 51.1 53.1
Swamps sw 34.1 35.3 51.0 1.2 18.7 16.9]
Water w 204.4 211.0 220.0 6.6 9.0 15.6
TOTAL 23,680.0| 23,680.0| 23,680.0 0.0 - 0.0 0.0
*adjusted
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ozasd 6: enely 3 Urwoda fotadiudiu Wenarezoy
s | date9iiu Uageugon
L i
2ol eond
eadatl | mausady | eoBug | dieiteou | eodall | magsediy | eadug | defieon
%] Wudady | (%) (se) (%] @udndu | (%] (sa]
Y4 %] Y4 [%]
32.58 41.12 26.30 160,268 32.39 37.05 30.56 | 810,702 63.98 21.07 14.95 250,766
51.54 41.38 7.07 40,642 30.36 47.45 2220 | 321,981 70.00 13.71 16.28 202,843
b > ¥ 39.08 48.35 12.57 227,619 35.43 45.19 19.38 | 645,653 47.50 40.92 11.58 19,370
39.79 44.45 15.76 124,249 35.49 53.66 10.85 195,665 77.65 16.60 5.75 143,516
1,218,74
38.14 32.48 29.38 145,017 33.95 39.82 26.22 g 38.49 45.25 16.26 114,460
20.26 | . 64.61 15.13 178,271 19.18 63.09 17.73 | 687,353 43.78 40.70 | 15.52 360,282
39.26 37.16 23.58 351,474 33.32 38.14 28.54 | 604,704 76.06 13.18 10.76 224,947
5 4 - -| 2737| s358| 10.05| 9,382| 24.55| 4294 | 3251 169,601
39.60 44.48 | 15.91 307,701 34.18 39.91 2591 | 641,974 43.14 43.33 | 13.54 366,634
i BJom 66.16 28.86 4.97 295,904 52.61 38.80 8.59 | 658,882 59.67 33.74 6.58 126,766
20
Uategiiu Uagrengon
«2al «2aitD
eadntd | wawsodl | eoduy | dleflaon | ceauats | masgdy | eoBug | deftwon
%) Wudady (%) [s01) (%] W fu (%) [so)
G (%) ¥4 (%]
7832 | 1426| 7.42| 194432 | 63.79| 20.91| 1530 | 616961 | 6585 | 1330 | 20.84 | 58,353
4619 | 2217 | 3164| 258590 | 39.65| 18.19| 4217 | 127,920 | 59.46| 872 | 31.82| 862,795
i 62.48 | 23.08 | 14.44 | 203641 5220 | 27.84 | 19.96 | 369,527 | 70.21| 22.35| 7.44| 353,198
3 31.81 52.37 15.82 138,667 26.15 44.00 29.86 | 258,093 58.73 27.50 13.77 448,686
42.38 51.89 5.74 193,931 46.33 49.52 4.15 | 263,234 22.06 46.83 | 31.11 1,775
4234 | 3646 | 21.20 | 122227 | 33.67| 3821 2812 | 342545| 63.88| 2061 1551 | 502,042
|8omed | 70.71| 2004| 9.25| 209316 63.55| 20.44 7.01| 371,395 | 89.89 599 | 4.11| 203575
Q0L AE@E 47.11 36.60 | 16.29 - 38.95| 39.69| 21.37 59.83 | 23.06 | 17.11 -

21
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* Agriculture, Land use, and Forestry (TWGI1)

No. Names Current Official Positions Responsibilities
Mr. Khamphay Deputy Director of National Agriculture and
1 Head of TWGI
Manivong Forestry Research Institute
Deputy Head of Research Center and
Mr. Niwath Deputy Head of
2 Livestock Standard Control, Department of
Phanaphet TWGI1
Livestock and Fisheries
Ms. Viengphet Deputy Head of Policy Division, Department |Deputy Head of
3
Vanhsylalom of Horticulture TWGI1
Mr. Phetsaphone
4 Officer of Department of Irrigation Member
Siliphong
Mr. Kongchai Officer of Department of Agriculture and
5 Member
Khamvisone Forestry Support
6 Mr. Alounxay Onta |Officer of Department of Planning Member
* Forestry Sector
No. Names Current Official Positions Responsibilities
Dr. Sylavanh Director General of Department of Forestry,
1 Head
Sawatvong Ministry of Agriculture and Forestry
Deputy Director of Department of Land Use
Mr. Vongdeuane
2 Planning and Development, National Land Deputy Head
Vonsyhalath
Management Authority
Mr. Thongphat
3 Deputy Directory of Department of Forestry, MAF|Deputy Head
Vongmany
4 Dr. Sythong Head of Research and Postgraduate Division, |[Member
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Thongmanyvong

Faculty of Forestry, National University of Laos

Mr. Oupakone

Head of Planning Division, Department of

5 Member
Alounsavath Forestry, MAF
Mr. Somchay Head of Forestry’s Survey and Planning
6 Member
Chanontry Division, Department of Forestry
Acting Head of National Land Information and
Mr. Chanhthavyphone
7 Natural Resources Center, National Land Member
Inthavong
Management Authority
Mr. Syamphone Director of Climate Change Office, Department
8 Member
Sengchandaly of Environment, WREA
Deputy Head of Production Forest
Mr. Vilayhak
9 Arrangement and Rural Development Project, (Member
Somsoulivong
Agriculture and Forestry Support Department
Mr. Chansamone Officer of Forestry Research Center, Technical
10 Member
Phongoudom Science Research Institute, MAF
Officer of Agriculture Land Research Center,
Mr. Phounxab
11 Technical Science Research Institute, Ministry [Member
Vilayheung
of Agriculture and Forestry
Mr. Khamhou Officer of Industrial Environment Division,
12 Member
Toulanom Ministry of Industry and Commerce
* (Coordinator with Agriculture, Land use, and Forestry
No. Names Current Official Positions Responsibilities
Mr. Khamsene
1. Dept of Forestry/MoFA Coordinator
Ounkham
Dr. Kinalone
2. NAFRI Coordinator

Phommasack
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* Water Resources (TWG 2)

No. Names Current Official Positions Responsibilities
Dr. Bounthanh Deputy Head of Water Resources and
1 Head
Bounvilay Environment Research Center
Mr. Sythanh Deputy Director of Department of Meteorology
2 Deputy Head
Southichack and Hydrology
Mr. Chanhthanet
Boualapha (Replace |Deputy Director of Department of Water
3 Deputy Head
by (Mr Oudomsack Resources
Philavong : not yet sign)
Head of Forestry Development Fund,
Mr. Inthavy
4 Researcher on Water Resources, Ministry of |[Member
Akkhalath
Agriculture and Forestry
Dr. Tayphasavanh Head of Environment Division, Department of
5 Member
Fengthong Disease Control, Ministry of Public Health
Mr. Syamphone Director of Climate Change Office, Department
6 Member
Sengchandala of Environment, WREA
Acting Head of Planning and Cooperation
Mr. Phonepasert
7 Division, National Mekong RiverCommission |Member
Phoulyphanh
Secretariat, WREA
Senior Engineer on Water Supply Authority of
Mr. Souvannaseng
8 Lao PDR, Ministry of Public Works and Member
Thaimontry
Transports
Deputy Head of Social and Environmental
Mr. Sermkham
9 Division, Department of Electricity, Ministry of{Member
Thoummavongsa
Energy and Mines
10 |Mr. Phoumnghen Head of Budgeting and Planning, Department |(Member
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of Public Water, Ministry of Public Works
Khounthykoumman
and Transport
Mr. Phetsaphone Officer of Department of Irrigation, Ministry
11 Member
Siliphong of Agriculture and Forestry
Ms. Khampheng Fishery Research Center, Ministry of
12 Member
Hormsombath Agriculture and Forestry
Mr. Sythong Faculty of Forestry, National University of
13 Member
Thongmanyvong Laos
Head of Water Resource Management Unit,
Mr. Khamkeng
14 Faculty of Tattong Water Resources, National [Member
Chanthavongsa
University of Laos
Mr. Phokham Officer of Environmental Study and
15 Member
Latthachack Development Center, University of Laos
Mr. Phonesavanh Officer of National Disaster Management
16 Member
Xaysompheng Office, Ministry of Labor and Social Welfare
* Coordinator with Water Resources sector
Mr. Chanseng
1. Chief of Water Resources Research Coordinator
plongpachith
Ms. Khonetavanh Water Resources and Environment Research
2. Coordinator
Douangchanh Center, WREA
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* Energy Sector (TWG 3)

No. Names Current Official Positions Responsibilities
Mr. Hatsady

1 Deputy Director of Department of Electricity |Head
Sisoulath
Mr. Chantho

2 Head of Division, Department of Electricity Deputy Head
Milattanapheng
Mr. Anousack

3 Head of Division, Department of Electricity Deputy Head
Phongsawath
Mr. Bouathep

4 Head of Division, Department of Electricity Member
Malaykham

5 Mr. Boualorm Officer, Department of Electricity Member

* Coordinator with Energy Sector
Mr. Seumkham

1. Dept of Electricity/ MoEM Coordinator

Thoummavongsa

Mr. Xaysavanh

2 Dept of Electricity/MoEM Coordinator

Latthachack
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* Urban Infrastructure Sector (TWG 4 )

No. Names Current Official Positions Responsibilities
Ms. Phonguen Head of Social and

1 Public Works and Transport Institute
Souvannavong Eovironmental Division

Officer of Secretariat of National Transport
2 Dr. Bounta Onnavong Technical staff
Steering Committee, Department of Transport

Mr. Phoumngen Acting Head of Budgeting and Planning,

3
Khounthykoumman  |Department of Public Water
Mr. Vannavong Head of Governmental Monitoring, Department

4 Not yet assigned
Vilayseng of Monitoring
Mr. Bounchanh Head of Administration Division, Lao Railway

5 Not yet assigned
Xaybounheung Authority
Soumountha Head of Statistical Planning Division,

6 Not yet assigned
Somchanmavong Department of Planning and Cooperation
Mr. Chanthala Deputy Head of Urban Planning, Public Works

7 Not yet assigned
Phimmachack and Transport Institute
Mr. Bounthong Deputy Head of Urban Development Division,

8 Not yet assigned
Keohanam Housing and Urban Department
Mr. Somphon Acting Head of Airport Management Division,

9 Not yet assigned
Syngavong Department of Civil Aviation

¢ Coordinator Urban Infrastructure sector

Ms. Phonguen

Souvannavong

Public Works and Transport Institute

Coordinator

Mr. Phaknakhone

Rattana

Public Works and Transport Institute

Coordinator
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* Public Health Sector (TWG 5)

Finance

No. Names Current Official Positions Responsibilities
Head of Environmental Hygiene Division,
Dr. Tayphasavanh
1 Department of Hygiene and Disease Head
Fengthong
Prevention, Ministry of Public Health
Deputy Head of Environmental Hygiene
Dr. Vilayvone
2 Division, Department of Hygiene and Disease Deputy Head
mangkhaseum
Prevention, Ministry of Public Health
Dr. Anothay
Technical staff,Information Education
3 Kongsayyasack ( Reply by Member
health Unit, Ministry of Public Health
M. khanpanh : not yet sign
Dr. Bouasy Head of Insect and Epiphyte, Dengue
4 Member
Hongvanhthong fever Unit
Head of Environmental Hygiene Division,
Dr. Bouakeo
5 Department of Hygiene and Disease Member
Souphanthong
Prevention, Ministry of Public Health
Mr. Khamphouy
6 Technical of Biology spread Analyst Unit |Member
Muennalard
Dr. keoboualian
7 Cabinet Technical, Ministry of Public Health [Member
Vongsouvanh
Dr. Sysomnouk
8 Technical of Tuberculosis Unit Member
Phonpaseut
Dr. Vanhseng
9 Technical Department of care Member
Sykodchounramany
Dr. Ms phodthavanh
10 Technical Food and Medicine Member
Inlorkham
Technical Department of Cooperation -
11 |Dr. Ms thatsavone philom Member
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* Coordinator with public health sector

No. Names Current Official Positions Responsibilities
Head of Environmental Hygiene
Dr. Tayphasavanh Division, Department of Hygiene and
1 Coordinator
Fengthong Disease Prevention, Ministry of Public
Health
Deputy Head of Environmental Hygiene
Dr. Vilayvone
2 Division, Department of Hygiene and Disease |Coordinator
mangkhaseum
Prevention, Ministry of Public Health
* Economic Sector (TWG 6)
No. Names Current Official Positions Responsibilities
Deputy Head of National Economic
Mr. Vilaysack Phothichanh
1 Research Institute, Ministry of Head
(replace by Mr. Champa )
Planning and Investment
Director of Information and service
2 Dr. Saykhame Voradeth Division, National Economic Deputy Head
Research institute
Deputy Director of Department of
3 Mr. Ounheune Chittaphong |Planning, Ministry of Planning and |Deputy Head
Investment
Deputy Director of Department of
4 Ms. Thamma Phetvixay Member
Investment Promotion, MPI
Deputy Director of Department of
5 Mr. Khankham Seng a phay Member

Assessment, MPI
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¢ Coordinator with Economic sector

No. Names Current Official Positions Responsibilities
Department of International

1 Mr. Bouasavad Inthavanh Coordinator
Cooperation

2 Mr. Sengmany Koelansy Department of Evaluation Coordinator

3. |Mr. Phokhong Thepkhaysone|National Economic Research Institute |Coordinator

4. |Dr. Saykham Vorladeth National Economic Research Institute |Coordinator

e Total of the TWG in all sector

No Name of the sector Number of technical Remark
1 |Agriculture, Land use, Forestry (TWG 1) 18

2 |Water Resources(TWG 2) 16

3 |Energy (TWG 3) 5

4 |Unban Infrastructure (TWG 4)

5 |Public Health (TWG 5) 11

6 |Economic ( TWG 6) 5

Total 62 Cut out 2 people

Remark: - Mr. sayamphone Sengchandala, Director of Climate Change Office, Department
of Environment, WREAwas member in two sector ( Agriculture an Water
Resources) cut out a name.
- Mr. Dr. Tayphasavanh Fengthong, Head of Environment Division, Department of
Disease Control, Ministry of Public Health was member in two sector (Public

health, water Resources) cut out a name.
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e Total of the Coordinator all sector

Number of
No Name of the sector Remark
technical
1 Agriculture, Land use, Forestry (TWG 1) 2
2 Water Resources (TWG 2) 2
3 Energy (TWG 3) 2
4 Unban Infrastructure (TWG 4) 2
5 Public Health (TWG 5) 2
6 Economic (TWG 6) 4 Sign 4 people
7 Financial Instruments (TWG 7) 2
8 Industrial Process (TWG 8) 2
Total 18
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P ion of ing and
Product Unit 1985 1900 1995 2000 2001 2002 2003 2004 2005 2006 200
Food, tobacca

Processing of meat . . 4400 4700 4750 4800 5 800 6200.0 104268 11237
Candies and bread Tons 158 155 680 250 1220 1250 1300 1400 1500.0 25166 2715
Fish sauce Thhl 2 1 1 4 4 4] 4 3 38 32

Noadle Tons 127 D 225 550 674 580 590 720 300.0 2400.1 2448
Animal feed Th. tons 4 3 3 13 13 20/ 21 12 12,0 1355 s8
Sait Th. tons 10 12 11 19 21 2 2 25 19.0 208 24
Fermented Tons 150 121 280 500 530 5401 550 600 650.0 3150 301
Tce Th. tons 12 14 29 68 82 83 85 110 125.0 162.6 219
Drinking water Thhl - - 87 1650 1850 1925 1980 4100 48000 76898 6578
Liquor Thhl 1 2 1 3 3 ] 3 3 35 2.0 6
Beer Thhl 18 43 151 480 576 652 702 827 827.0 1058.8 1208
Soft drinks Thhl 7 39 105 115 142 148 164 187 194.0 2402 256
Coffee Tons E] s 48 200 193 223 228 245 2500 5200 466
Cigarettes Mill packs 16 30 53 41 41 355 68 34 104.6 116.6 124
Tobacco Th. tons 813 1100 358 593 047 1897 3080.0 38363 3981
Mining, mineral products

Lead Tons 430 480 634 470 816 513 340 668 787.0 809.0 1109
Basith Th. tons - - 2 3 4 6 4 14 144 6.5 1
Coal lignife Th. tons 1 3 23 300 210 270 250 300 320.0 3192 581
Stink coal Tons - - 253 230 100

Gypsum Th. tons 100 80 124/ 190 150 o9 o8 236 239.0 206.1 232
Gravel Thm® 460 640 663 590 850 200.0 2002 943
Sand Thm® 300 483 5201 535 800 350.0 700.0 920
Coal entasize Th. tons - - - - - 31 41 46 50.5 62,0 30
Zine Tons - - - - - 4000 6000 11000 10 000.0° 40000 12116
Lamestone Tons - - - - - 100 100 410 4200 4300 450 000
Gold e - - - - - - 8900 7000 101340 119150 8207
Coper Tons - - - - - - - - 310000 60758.0 62621
Tin Tons - - - - - - - - 25710 22490 2350
Chemicals

Oxygen-Ace Th.tubes 7 s 17 20 31 2 21 23 250 6.5 101
Battery acid hl 162 40 21 35 40 45 46 50 550 300.0 305
Alcohol 90 nl 236 7 350 500 550 560 566 650 680.0 11695 1052
Detergent powder Tons 2104 2000 877 750 650 700 710 860 380.0 1082.0 1255
Soap Nill pieces 1004 1000 459 300 400 400 400 450 460.0 11870 1185
Skin shoes Th.pairs - - 150 300 500 505 520 520 5200 §77.7 732
Leather Tons 10 196 290 539 5401 550 550 600.0 2820 395
Druz Mil kips 55 659 2841 3 800 4250 4338 4480 5200 5 600.0 3063.0 9500
Fan Th.pieces 400 485 320 330 340 350.0 2574 314
Vaccins Ml amp 2 2 s 7 3 8 8 s 8.5 8.0 8
Paint Tons - - - 590 680 763 783 200.0 31800 3125
Plastic goods Tons 156 281 500 4200 4350 4420 4530 6000.0 74515 7383
Wood and woed articles

Timber 142 310 820 _ _ _ _ _

Lumber Thm® 42 78 289 200 185 192 125 125 125.0 158.0 147
Plywood Thsheets 574 1000 2069 2100 2200 2250 1550 1300 13200 765.0 952
Floor lumber Thm? 32 47 220 240 230 235 198 200 2100 925.4 915
Rattan fusiture Mill kips 133 275 320 345 350 430 500.0

Books Mill units 2 1 2 3 3 4] 4 45 54 5
Textiles

Fabrics Th.meters 700/ 368 363 700 950 1150 1200 1350 1450.0 1780
Clothing Thpieces 534 364 20 460 23 500 31 500 33 34200 37 000 38 500.0 47 000
Articles of stone, cement, etc

Bricks Mill picces 11 21 56 67 87 89 o0 120 239.0 243
Blocks Thpicces 346 121 391 700 950 930 293 1200 28500

Cement Th. tons - - 50 i 263 280 282 508.0

Tiles Thsheets - - 133 24 45 0 3 16392

Chalks Thboxes 61 75 118 210 220 200 210 1225

Lime Tons - 289 313 500 640 650 1100 1626.0 1603
Electsic poles Thopoles 2 5 5 25 43 43 43 746 77
Base metal articles

Agri. tools Thpicces %6 10 1 3 4 4 4 4 40

Tin plates Mill sheets 1 2 1 2 2 2 2 3 3.0 32 3
Nails Tons 212 114 61 650 740 743 760 000 980.0 2009.1 2168
Electric wire Th.meters 474 254 2192 23850 484937 95 000
Barbed wire Th.coils 4 5 3 11 12 12 12 13 140 255 26
Steel Tons - - - - - - - - o 26265.0 23171
Electric powear Mill kewh 219 344 1083 3678 3589 3603 3179 3348 54917 3606.1 3474
Water supply Mitt.m® 19 25 25 43 37 41 67 70 720 73.5 75

Source: Ministry of Industry -and Handicraft
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(£ 1) S84, 1976-2005

All Types of Crop: Production Unit: Ton
[FA Title 1976 1980 1985 1990 1995 2000 2001 2002 2003 2004 2005
Aw’-’/ai,' Total Rice: 660,938 1,053,128 1,395,177 1,491,495 1,417,829 2,201,700 2,334,680 2,416,500 2,375,100 2,529,000 2,568,000
Agi#:3476  Lowland Rice - 456476 T05.007 1023345 1081127 1071337 1552800 1619880 1.601.200 1.819.800 1976000 2082100
Agi%-3Ags  Iigated Rice: 347111085 26518 40992 5038 390150 435200 37000 369700 341800 271100
AgiA¢BA-5- Upland Rice: 01991 37036 MG 369376 296108 256750 278600 240300 186.200 211200 214,800
446 Maize: 0367 2038 333 O66EEE G075 117000 111869 124122 4378 203500 372560
i Cassaa: 700 29211 4035 E5E00 51300
ACHR Al - SweetPolaesand Cassava 47314 80340 81895 208668 99227 117500 100761 155562 150439 175228 181,220
So4%,  Mungbean: 1023 1630 1490 2609 2208 1100 2809 306 2990 21 3700
Sopi®s  Soybean: 1718 3298 2068 4210 4837 6400 3002 2982 779 4720 11,100
%o 86 Peanut 3451 793 E162 G410 8443 13200 1779 16377 16019 12404 26990
ylo®  Tobaceo: 6614 16639 16686 56883 26643 39926 30081 27497 25713 3000 28100
= Cotton: 2214 4,900 2904 4928 8.804 4,600 33 2,944 1.808 2,200 2,000
“A-As Coffee: 2,780 4443 6,144 5204 8,576 23,500 25,796 32197 27.850 23,100 25,000
§4 Tea: 2 58 96 32 170 307 160 172 225 320 300
ope Sugar cane: 16,965 24,083 73,035 96,360 62327 296960 208850 222036 308417 223300 196,100
BErf] Other Vegetable: 28373 41815 52,680 58,630 68,182 652775 640690 808994 675184 670500 744450
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(E 2) SS44 MH 1976-2005

All Types of Crop: Area Harvested Unit: Ha

i% - Title 1976 1980 1985 1990 1995 2000 2001 2002 2003 2004 2005

A¢i-%‘|,‘ Tatal Rice: 524564 732050 663487 BR300 5R9.889 719370 TARTTR T804 TARAMT 770,320 736,020
Mi%3%76  Lowland Rice : 66 426930 I 3236 T3 ATSAT0 486770 G19471 56408 E7EE0 569,750
Adi%4-Ydga Irrigated Rice: 2741 7708 10,000 12047 13593 91800 102000 84000 81360 76840 61030
Agi-<4A¢OA-3-0 Upland Rice: 204047 297412 270354 245877 179033 152100 158,005 134633 109999 17960 105,240
g Maize: 29422 2310 26886 36,670 29112 49000 43870 4495 51670 67500 86,000
i Cassava: 1,710 4125 690 8,150 6,765

G A% - Sweet Potatoes and Cassava 5539 9130 10577 27879 14045 19400 16320 19498 19968 23908 20460

o, 4%, Mungbean: 1,854 2910 2418 3,602 331 1,300 2360 3,393 3539 2420 2915
oo A% Saybean: 2,976 4780 3,054 5,110 5,806 6,400 3,280 3,568 9,063 5,620 9,535
who, 04- Peanut: 4736 10,720 6,614 6,536 8256 12600 12100 13698 14585 140605 16,650
P¥-0® Tabacco: 1,343 4.000 3650 11,665 740 6,700 5,060 5476 471712 5720 5,360
1B Cotton: 3140 7,006 5214 6,836 9,642 4700 3510 3330 1,992 2420 2,080
e Coffee: 3400 6532 1259% 17066 20158 29406 32220 36624 37347 37AT6 42580
§% Tea: 2 82 130 ki 574 560 440 345 506 910 825
o Sugar cane: 685 901 2,640 3538 2,668 §.400 6,590 6,631 8,962 7,030 5,500
HE°T; Other Vegetable: 3,659 5230 6.941 7,168 9462 104700 111150 104965 116503 107150 85710

(E 3] 7I55%,1976-2005

Livestock: Population Unit; Thousand Heads

i - Title 1976 1980 1985 1990 1995 2000 2001 2002 2003 2004 2005
£ Buffalo 6414 8533 9394 1078 11914 10355 10512 10894 11112 11245 109538
20, Cattle 326.1 4469 626.5 8419 11459 11574 12166 12205 12439 12812 12722
o Pig 7ed2 1M1 11898 13718 172360 14459 14259 16081 16545 17273 18256
Ai%Ai%!GUEt and Sheep 309 48.6 815 1394 1529 1217 1242 1275 136.5 1706 190.0
}ﬁ@?li Poultry 40759 46206 64708 78845 113384 130950 140632 163206 194738 195906 19,8011

oIr

x» =71 Ktz= 2 Ao E(www.faorap-apcas.org) Saolf el 7
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NEMS: HF UXEES

o
y PERL | Ministerio
de Energia y Minas

Participaciéon Ciudadana en los
Procesos de Evaluacion de Estudios
de Impacto Ambiental

Iris Cardenas Pino
MINEM - DGAAE

AUTORIDAD AMBIENTAL COMPETENTE
SECTOR: ENERGIA

La Direccion General de Asuntos
Ambientales Energéticos — DGAAE es
un organo de linea del Ministerio de
Energiay Minas.

Depende jerarquicamente del
Viceministro de Energia.

La DGAAE inicia sus actividades el 01
de abril de 2004.
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Minister of Environment : Dr. Antonio José Brack Egg

Vice-minister of Natural Resources Strategic Development : Eco.

Rosario Gomez Gamarra

Vice-minister of Environmental Management : Lic. Ana Maria

Gonzélez del Valle Begazo
Secretary General : Eco. César Villacorta Arévalo

Advisory Cabinet to Senior Management : Sra. Patricia

Fernandez-Davila Messum
Head Consultant : Dr. Erick Soriano Bernandini
Parliament Coordinator : Dr. Alvaro Lopez Cazorla

Head of National Service of Natural Protected Areas : Lic. Luis

Alfaro Lozano
Head of Geophysical Institute of Peru : Dr. Ronald Woodman
Head of Peruvian Amazon Research Institute : Dr. Luis Campos Baca

Head of Environmental Assessment and Oversight Agency : Mr.

Walter Garcia Arata
T4 Av. Javier Prado Oeste 1440, San Isidro, Lima
A3} +511-611-6000 / 2 +511-611-6000 Ext 1634.

E-#°] A]: http:/ /www.minam.gob.pe
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PRODUCCION

[IMPORTACION UL . 906,15
EXPORTACION 69111 12058 .
VARIACION DE INVENTARIO 62048 . 166.37
N0 APROVECHADO . 678 :

REFINERIA -54,982.06 . . . : : i :
CENTRALES ELECTRICAS : A08 | s | 1956040 : : 5 11147
AUTOPRODUCTORES . 16500 : 4MT : : . EETTRD
CENTRO DE GAS . -1,951.59 : z
CARBONERA :
COQUERIA/A. HORND
DESTILERIA

(TROS CENTROS
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LEY FORESTAL ¥ DE FAUNA SILVESTRE
LEY N2 29763
TITULO PRELIMINAR

Articulo I.- Derechos y deberes fundamentales relacionados con el patrimonio forestal y de fauna
silvestre de la Nacién.

Toda persona tiene el derecho de acceder al uso, aprovechamiento y disfrute del patrimonio forestal v
de fauna silvestre de la Nacién de acuerdo a los procedimientos establecidos por la autoridad naclonal
¥ rogional vy & los instrumentos de planificacidn y gestion del territorio; ademas de participar en su
gestidn. Toda persona tiene el deber de contribuir con la conservacion de este patrimonio v de sus
componantes respetando la legislacidn aplicable.

Articulo Il.- Principios generales..

Son principios generales aplicables a la gestion forestal y de fauna silvestre — ademds de los principlos,
derechos, deberes y disposiciones aprobados en [a Constitucidn Politica del Perd, el Acuerdo Macional,
el Convenio 169 de la Organlzacidn Internacional de Trabajo (OIT), la Declaractdn de la Organizacion de
la= Naciones Unldas sobre los Derechos de los Pueblos Indigenas ¥ los dermids tratados internacionales
— los siguientes:

1. Gobornanza forestal y de fauna silvestre

El principio de gobernanza forestal y de fauna silvestre conduce a la armonizacion de las politicas
v al fertalecimiento de la institucionalidad, normas, procedimientos, herramientas e informacién
del sector forestal y de fauna silvestre, de manera que sea posible la participacién efectiva,
descentralizada, integrada, informada y equitativa de los diversos actores plblicos ¥y privados en
a toma de decisiones, acceso a beneficios, manejo de conflictos, construccion de consensos v
responsabilidades claramente definidas en la gestidn, seguridad juridica y transparencia. Es deber
del Estado impulsar y fomentar esta gobernanza.

2. Particlpacidn en la gestidn forestal
Este principio otorga a toda periona el derecho y el deber de participar responsablemente en
los procescs para la toma de decisiones respecto a la definicion, aplicacion v seguimiento de las
politicas, gestion y medidas relativas a los ecosistemas forestales y otros acosistemas de vegetacion
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Diraccion General Forestal
y de Fauna Silvestre

En astas araas puad derschos para el
aprovechamianto de produ entes de la madera u fauna
Silvestra, an tants no afecten al pqtnn.r,w aprovechabile de dichos
rooursos.

DATO ACTUAL DE LAS AREAS DE LDS BPP
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Stern, Nicholas. Stern Review: The Economics of Climate Change. London, HM
Treasury UK. (2006)

Martin Herold. An assessment of national forest monitoring capabilities in tropical
non-Annex I countries: Recommendations for capacity building (2009)

Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories

IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse
Gas Inventories (2000)

IPCC Good Practice Guidance for Land Use, Land-Use Change and Forestry (2003)

UNFCCC(2002) Guidelines for the technical Review of Greenhouse gas inventories
from parties included in ANNEX I to the convention

1999 Uzbekistan’s First National Communication under the UNFCCC

2000 Ecuador’s First National Communication under the UNFCCC

2000 Lao PDR’s First National Communication under the UNFCCC

2000 Turkmenistan’s First National Communication under the UNFCCC

2001 Peru’s First National Communication under the UNFCCC

2001 Colombia’s First National Communication under the UNFCCC

2001 Cote D’Ivoire’s First National Communication under the UNFCCC

2001 Ghana’s First National Communication under the UNFCCC

2002 Cambodia’s First National Communication under the UNFCCC

2002 Kenya’'s First National Communication under the UNFCCC

2006 IPCC Guidelines for National Greenhouse Gas Inventories

2008 Uzbekistan’s Second National Communication under the UNFCCC

2010 Australia’s Fifth National Communication under the UNFCCC

2010 Colombia’s Second National Communication under the UNFCCC

2010 Cote D’Ivoire’s Second National Communication under the UNFCCC
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2010 Japan’s Fifth National Communication under the UNFCCC
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