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= |dentification and prioritisation of technologies for mitigation and adaptation
L] |l.'|'Q|'1.'I‘H'|I natinnal prinrity sectors and tachnolagles

= Aszess tachnologles through multi criterla analysis agalnst national development priorithes,
porential for GHG reducthon or vulnerability reductian, costs and benefits, et

= Barrier analysls and enabling framework [BAEF)
= |dentification and analysis of legal, Institutional, financial, social, economic and other barriers
= |dentiflication and anelysis of palicies and other measuras for inprovieg enabling frameworks
= Economiic assessment of measures Lo transfer and diffuse pricritized tachnologles

= Technology Action Plan [TAP)
= Identification and descrigtion of required actions for inclusion (n TAP
* ldentification of activities needad to make implementation of actions work

* Elaboration of activities: timing, resowrces, responsible parties; etc.
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A 14 Technology Needs Assessment (TNA)

1.1 TNA 7} & (Haselip et al., 2019; &< <], 2016)
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gk BE2ALE sdsta AHPE A U

N
N
o
Ia
¥a
o
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a9 21 MES 7758 H7HAA Y T2 A~

- EAHOE, AHPIIA YT MECRE FE3E YWY AAS B $EAA AR
7k Aol 3] FE 3 WE W& WEFHED sof Az A YwAol gt
S e Pk ST A8AYS

A B c =
% [#3] AHP (Analytic Hierarchy Process, Al=3} 4 3}4)
AEH EAH(AHP)E Fo gt 7+ Auu|us F3, ZE tiotse] ¢4
VES ATor F23}E

EAALIN T F U= N 82C1RES A
INAHS AR 859 1 thebs 1 BEE w

AZSHE IE AR e
=48 Al o8 BpEe] Bom BFH o] o]F AFHAPoEA
5 aoleR Bafeli ofs 1k Arjuig Ee)

Fo 29(Ee BT B8 AR 8915
A FoEs AE

B AR ANET 7571E5e AN 75 ©

5) AEzAF 34 & 8
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AHPS] 71 2
APz o7 Hrlaly)
AR ez Hrte| &
[]ld dial ddjde
=9

AHPE ©|-&3} 7153 mE
Ao e 7158 ¥ (geometric mean metho

H

=
A F71Ake] Baghe dhEste] ZAE §

o
FRe

e 259

2 ATNNE 8 Wrhael g wlwg Baf 1
sk B

H
e B
wkA

T =2

SER

=

O NHEAE =719 AA) B7HAS] A87bsde st 29 Br7HAE iy 44
Aoz =&dty] 98 AHAE M=ExS dAste 1 ARE vEeZ FUHAAE ¢
Astal A E AESt HIHAAE £ - 2ot

- 224 F2E Adez s FrHAAE ALste AAAA AW AmTo] Slojok
HA2 BIHAAE 22 F AL

* oA ok i A1Frlesed WY BhE FAs] 28 O pHedE =2

O ANHEE M=o A4S s A4 NEE =312 old B3 ARE FH3te] £A
sted, NFWst &l AFst A NFNEFH g A7 FF A== A4
St== o

YR AT E FH BdEvE 9

- o ok V13l ANEE R AE B, o Ao-HE S A AEges 53

*AMHoR AgsnA s, HeA, dFe) S84 #AH, DA GTICH FHH A

de FHE PAHoR AAHIA oA ok-HH Y A Yo FHRAS

- 12 AFAH B4 = AAEnR) SHFH=7E TNA, NDC, CPS 5 =7h=l i3t
&S AEst] AAARE =F8HaL o] & HIEFORE e E48 3T

- 22 AAA B 1A A4 R AESES dAeE VE Ul B 74, Aeregn
AR, UDP 59 ojd< st HF Uis A4



I Ne= 7|27\ HIHNA 7 AL
A28 7137 e+89 Md AYE
2.1. /1d AP BaA

O 71371e52+= 11 B89 9 Zol(depth)ol whel thaksiAl Ao 7153t
53 #o] Foksector) =3+

O €8z, dyA, =, 54 o W AYAA = 78S
Z8&7bsstH, Yozt Boh ARZQ 2 EoF W VeE FFELE a5 WaEsta 3t
[13 :F o)\g

O stAT FFA QA H7LE Fdste 2AdoAA AAMSE 71F7€ FFAA 9 Bl - Hrle

MEE T A7]el o] 5& BF ob9F F I
O =3 A= FolA AF7NE FolAY 7]

oo A oFE WA= Aol F

= Mewed Bop A4 7| $r]eFa9] )

O weba] B AFolA Bfnd st AET oy 7E1e5a0 e g
27t g 2134 1% Y3 J1E J1F/% BA £Y9E BF
Nae AYstnd
O 71& AAE BEFoEA, O NETS| 2ok %43 BFE B3] B BAAA
o 2L SOl HuA s, @ tobt BAE AT AR FH o
A3 A7 Fust f5T Aoz o)y

22. 71%71er8 Md Ade AT H2 2 AA

O 12 Ad AY: Z7}=p3 7] o (National determined contribution, NDC) 718t 71 &7]&58
==
O 2 dFdAe MES i 71371eFa9 Mg A9S S8, $4402 g4 A=
ol #8% NDCAA &8&3 7$7le E/E &3t i+
o] Tl MEF YHolx NDC 24 FAl =<1 744
dzste] BrHE FPsr)d, Aok saA o
T N=xe A obA7A F7F @9 BA A= A
m7)o], NDC 7]¥F B2 tajx= Ao s 5 SR~

o’;ol'm

O NDC 718k 71371&48 Jid AH
- NEZ9 NDCES A - BEX3le 7]37)%o] gk Eoksector) 2 AFE Eok
(sub-secton) & ZA}s}Y] 713 7|&4Q0) &
- $AHcE NDC AE I7Fe T oMoH-HBY NMExgsEs AR 7|$57]s &EoF
B AR Roks FARSEY] A
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* A A& (World Bank)ollA] NDCe} ##H3} 85 A sty 43 QAtol E(Climate Watch)&
il Am 30

39
- NDC 719 713714585 % 167) ®okx Uxin, 7 Bob @ AMG A% Fopz

NDC+=

T JSAE AEste F3Eol7|0l, ZF AR Zokel U3 159
= 15 © EBok2 4T 5 A+ wEtA B ATolA e 71F
FAEHE FHE o] ol NDCol 7]Hket 7id Ay

¥ 16 NDC 7|9t 71357 Ef(sector) ¥ A HF-EF(sub-sector)

No. Ll N5 e Ew
1 | Y (Agriculture) = 9 A
2 | eAekx] 4 (Coastal Zone) <
3 | AdAE] g2~ e (Disaster Risk Management, DRM) -5
4 | A A¥HEconomy-Wide) =
5 | 25 (Education) EEY
6 | 9ld A (Energy) 4= 9 Ao
7 | ¥ (Environment) RIS
8 | 717 (Health) <
9 | AFd(Industries) =
10 |4t 8 EX o] §(LULUCF and Forestry) s 4 A
11 | A3 70 (Social development) A
12 | ™= (Transport) A= 9 g8
13 | =A](Urban) A= 0 Ao
14 | d7]&(Waste) 4= 9 Ao
15 | &(Water) Ao

O 22 7d A: TNA 718 7137158 Ad BY

O NDC 7|8t 7] &7jesadd U /id AHL M=xse] €7 s dhde=
A=ge] Ae & ARl Ae W9, & = A FIHAA &8l AT
Aee FAsA=

6) A EA:

1. https://www.climatewatchdata.org/data—explorer/ndc—-content?ndc—content-categories=613&ndc
—content—countries=All%20Selected&ndc—content-indicators=All%20Selected&ndc-content—sectors=3504
&page=1&sort_col=overview_category&sort_dir=ASC

2. http://spappssecext.worldbank.org/sites/indc/Pages/FAQ.aspx 4, "Which sectors are included in the
INDCs?", "Which subsectors are included in INDCs?" 4-

_35_



I Ne= 7|27|852 B7HHA 7HE A+

2
e
)
=
i
)
@)
a
lo
fo
o
=2
k=)
Ak
Z,
)
@)
it
2
ox,
ol
ol
£
2
e
ol
o
3R
N
=2
oy
=
!
o
fu
N
N
ol Mz
2

o] A=+
- B AHI 4 GHEo] 98-S UNEP-DTU Partnership (UDP)#He] =9] o] A] 3}
AT + ggom, 1 e gt e

* UDPete] 3zt#] +=of & vhAl 3 oellA 7F7lesa Ad Al dsf =23 n U=

O NDCell A9 2ok 2 A% Hof
tol A8 BFY. WA ol

sha ok m7) ofele

@ =@ AR Hoksub-sectonEo] AU MBS ol HHE FATFeI(RE F3)
B gr)E BA) olelgo] B AOR duHm, Be AR o] aTgel me
B ogAAAe) BA F shiel A%4e Add Aow oy

% UDPS} M== 71571852 B/AAC 0¢ 98¢ Ja o

O UDPSH % 33l =98 B, A=Z 71571652 BAAAL A el &)
i, o & Awalel F&3tel glo] FHe aRSAoH, o} & AT F&olA o
2E ATE AL v} 3l

[0 12} +=2](°19.03.06)

O UDPste] el aRA2S 53 AST 71571659 BIAAAL Adel thal &)s

i

1

- AR AEA AYATY, G AJATFY, AFA A7, AR A
(* UDP-GTC7} &7 =2 50 & ARREsl 7] Al #H)

0 2% =2](°19.09.04)
O UDP 4#o]4l John M. Christensen®} &z} 18] Ab3}of ofsl) st UDPeLe] &

FATA i gAE Aty dESd Y b4

- 232} John M. Christensen (UDP 47, o= ¢ ¥FAHUDP department head),
AEF AYATY, A AY A7, AFA A7, AR A7
o]F4 AU (* UDP-GTC7} &7 =9 F2l b ARl 713787
AA #H)

- FAUE: AFNEY A AW EY T H AEAE AdolA GTC-UDP 3 ¥+

el Fx1soFd ofAlth =2

_36_



M3 71278 E7HHA LS st Mg
O 3z +=<]('19.09.1D)
O UDP¢} 2zt A AdH A5 Tl dA7MAS M FFe FfFstar, B7HAA - 715
7€ Md AY - @A AEAE Case studyell thsli] =238t =
- XA} Sara Traerup (UDP TNA ©34p), &2 (CTCN Specialist), A5 A+
4, AlEA A4
- FOWE: JMEST VSV EF8 FUHAA B dAA Y AR EES TS O
of tjall UDP2] ojAd % F& FA #ito] g oA F
O 19 & FHEL UDP9te =9 HAHAA =EFHJoH, oo wgl UDP= AAlE<]
FH3L Y& TNAA Y B/E 83t WLs AdsAS
- UDPell Al 7 ==9] TNAE HdPsta om ol 7|9te g foJHuo]x F5E& %13
ol 2o] TNAE 7|Rte 2 3t Bt AAHCRE E/EF WHEL A
- B B VI3UEse HUHAAE TNAY ERAAE 802N 7E FaURs
EHEEOJ W20l TNASH AAIste] &8 4 e Aol A7ldl 7IE7]sFad g
MaEs 74 - Bt 39+
O TNA 7|9t 713 71&+8 Md B4
- TNAAIA &&3ta e &/ wet 7|$r7lsF8E Bt B J7HAAY T8
Hrlgoz &estux g
- UDPol Al A&t TNASY A ARES u"oZ METoA AEH F 653719 7|&
8 (Technology needs)oll i3t AR E HESIY &/FF =333

2.3. 71%71es8 39

[J UDPell A A &3 TNA A2E wgto g Jfx=o 7|&Fad i A4S S8 & 3}
AA L] tde] == EoksectonNe} 71378 E e 2ol AHA S

Field Sector (standardized)  Sub-sector (as per the

Tedmohgy {as per the country)

1 Latin America and “Argentina Mitigation Energy

county) g

Cogeneration in small and medium industries

Combined heat and powe Cogeneration |

Management of nitrogent Optimisation of fertilizer |

Modal shifts Modal shift |

Waste to energy power pl Waste to energy 1

|

2 Latin America and * Argentina Mitigation  Agriculture Optimization of Nitrogen use

3 Latin America and Argentina Mitigatien  Transport Mode Transfer

4 Latin America and | Argentina Mitigation Energy Waste-to-energy technology

S Latin America and “Argentina Mitigation  Energy

& Latin America and ' Argentina Mitigation Transport

7 Latin America and - Argentina Adaptation  Observation, Measurement & Modelling Technologies to observe, measure and monitor climatic and hydrological variables

8 Europe Armenia

9 Eurcpe Armenia

Mitigation

Mitigation

Energy Energy supply

Energy Energy efficiency

a9 22

Climate Change Moniterit Monitoring and modelliri

Cogeneration, Small Scale Combined Heat and Power production.

Small scale cogeneration  Cogeneration |

Improving energy efficiency in multi ap buildings. Registry creation, develoj

Housing insulation EE - Buildings and lightir(

TNA =5 (A
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| Ne= 7157|582 HIMHA e a7

¥ 17 TNA 714k 71&7) %509 sk Bok(sector) A9”

A (Agriculture) 1S (Education)

AL A &l
(Natural disasters)

W E(Transportation)

AEZ vhokA 1912 (Energy)

= = *%
3, 34 % 2y

(Observation, Measurment

#71E ¥

standardized)E Wio = A

(Biodiversity) and Modeling) (Waste management)
ol ok x| F71 2 7IAIA
© e (Housing and & 77} (Public health) = (Water)
oastal zone)
Infrastructure)
T} Hop 2 2 EX|o] &
- (LULUCF and
(Cross—sectoral) Forestry)
* UDPREYE A3-d /ME= AF 7]E 52 653700 thsl, TNAC] AA =] 9= Holk(sector,

g3, 4 9 RAET, T Ropel A% Wrh B4 RokR RFss|nrt A oo ol
= AOR 1FEsE slo] HAE FAF o golshrlol Hok ERoIME A
O =3 3A 2 F7HAIFE 713 7]s580 dist Hrpel oish J7AAE M-S 3] 44
S =2 oA Fokd g 7|Er|eTaE &5t A=
O A=A Eofoll disfl, 3= TNA #AF A Technology Class (standardized)= EF¥ 7]
o o2 ERE AEsiy &83
O A A3 F 187 7«2 Hr7idol &7%
- TNAY 7]& BERFAAE ‘oA & &(energy efficiency)’ & EFH A%, d1e 7]
<2 o-F7ldds I WMeZE FRSskrldl sk e £RE AEste 715 resad
EA K
3E 18 TNA 7|8k o q=A] #of 7|37]=+8 49
1 Bioener Carbon capture storage Cogeneration
gy (CCS) technology g
Energy efficiency - Energy efficiency — Energy efficiency -
2|  Buildings and lighting 8y Y gy Y
Cooking system Industry
system
Energy efficiency - .. B
3 Power system and Energy efflclency Energy management
. Vehicles
combustion
4 Geothermal energy Heat pumps Hydropower
5 Nuclear power Public transportation Solar energy
6 Waste to energy Wave energy Wind energy

A 34

31 AHAL A==y I8
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O M=E= 7157es8 B7HAI= ol&4ela A A= &3l B7HAVE =251,
o8 WHOoE FFH Bt AsHE: TAHD U

O wahA ol2d F7 A o] FACN=S) A& that Ad4e &ty e M=
L Aoz 3 /\]}:HZ—]_Q_O] JCJ:_:[L%

O =3 284 BI7HAAE NEsts HAgol i, SA 1 &oF b Frket A 9A 2 715
Zlgsgel Ut H7HE s Ao M=o dA Aol ik a7 o] Fo Mok
& 8Tt A=

s 29 WAhE FAs AET
A &, o BAeIN AAH A

gA B BAAAES ATl gol ARAES A A=Fe HPo] aTHM, wr}
£29 AMAEL g8 Z1Fusl tgol B X7t Aeie FAPH ta) S5
2 AAY Bost Ao

O
o £

=
32. ANHHE M= A I

O AEAE Ass 442 98, 1) 712 FHdG30] 8 248 58] Fu A==e A
A, () B AT7olN 558 A4 ARE we = 8
A=Z'e A4am, @) FAde AR s 4L $dad 43 FHBY A=
=g Mgt @
* FABA NEFS B AN AEAE AEHE WAl o, 1 FWs thgol q@ o
b Ex Seve 5 FARG B FAHOE nesE AETS A
33 1% F AR AWML MELo s At
BEAR GIC W B %A, UDP S| oAL 585

-

O 1A TR A== AFe vzt uy A48 FHIH=7HCountry partnership
strategy, CPS), TNA, NDC % = A2 -*World Bank, ADB )2 ¥ =7HCPSl o
g 1Y E 3 TR IUHE AR

O ol8d FRI=S s 2 dA7ddA Fd3 S/ == AAHS AT B
RE AR OE |EEA S AAEY B Ne=s AAstaA &

O Fr718 o=z gh=r 7133t g7] F(National Determined Entity, NDE)?! #}3st7| &4 RS
Aol NEws ZAEY Ak GTC U] B BAe] 2233 TNA 53 2 e 78l
UDP9] ojH-& 73} A NE= T 3 1371 AHAE Nesmow AAstax §

g

A

S|
3}
=
|
e S

0 71& 2dag=r) 44 B
O EAEA A4 o =5 AA-HRH (GTC, “17.03.15)
- A%del WY JhsA, AVt 2E AAY B g 1E A% 5ol 2 A
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r

3E 20 v FHEYS AAHTE
Q71+ A% 2371
AlA 2R Freedom House
AAA A Freedom House
A2 A o EA AALB/B T2 54 WG
v AE T &4 AAL/BF7] 2 A4 WG
HA|F AAL-8/BF7 2~ AFA WG]
AR A% Freedom House %
ATHETE WHO, UNICEF
HARF FFAE WHO
oJ A ul &
ZouF o|FEHLET) UNESCO
SRS TS Y EGIHTAST)
e FEoF FEAE UNESCO 3 Zb= A+
ojdo] 4% CIESIN, YCELP
AFAA] W E CIESIN, YCELP
TH 8ol IFC
A A 3 AT IFAD, IFC
T4944 Sl 2 E] X A e
o) ] O 3 = < 2<
7311];51 Z]_"c_)r gg]éﬂo]% A_ﬂ ﬁ]Lsg/-IEI]—I\Z‘F%W»——Egi?J— WGI
REEE IMF WEO
AEHZA IFC
AAEEe JAHE T IFC

@ F=
- F=2] A /ML (Department for international development, DFID)= dx2] &34 o]
A dBEHE &7 FUk JFete AHES FHD A
« AdEo] opd wjA] WAoo w FHAYTS AAT
c AAAIGS 8 18 ok O Fo F=E, @ MDG/SDGE 249 A=A 714,
Q@ AWMdzet bR, @ 7|$Hsl, @ JAxd A F
- A4 7+
O MY oA, @ dx9 94 s, @ IaA8E AR d=HH =g
(strategic fit)
- ‘=g - a9A A 4(Need-effectiveness index)” :
- A FHFE T HEAGS ARG At ARE &8
- = TAVNERETE oAb 27T A el dig F™A HUE B o=
- A BEok O ¥9x oA, @ 9x9 #AH axA
- d=x g A Ui HrEAE: O 19 AR 298] wRke] QIF, @ ANEA <,
@ =7} A AF &
* )] A - k=7 X =(CIFP-FFS: Country Indicators for Foreign Policy-failed and Fragile States

Indicator)
- dxo JAA aRA HUHAE: ‘mEH BAAE H7EA5(CPIA: Country Policy

and Institutional Assessment)’ &
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1 2%: MDG 974 2 2% GRS} % 3 1% 294 geA#
FaE o7 8 1%
1. A&5 77} Lo#Hopy 2 Fo 8@l W |1 FASIIHAR)
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TNA A& =7} GLOBAL PROJECT PHASE 1. Participating countries
2009-2013" [Online] Available from:
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https://unfccce.int/ttclear/tna/history.html  [Accessed

July 25 2019]

1997 vs 2017 -

- 10 March 2019. Publications Office of the European

Union. "Fossil CO2 emissions of all world countries

technology development and transfer,

Fossil CO, - 2018 Report". [Online]  Available from:
Emissions https://en.wikipedia.org/wiki/List_of_countries_by_car
o bon_dioxide_emissions [Accessed July 25 2019]
7] 51 3} o] . .
0 — December 2018. German Watch. David Eckstein et
ko)
EH::H al. "GLOBAL CLIMATE RISK INDEX 2019" Table 4:
A
1574 ) ) Climate Risk Index for 2017. [Online] Available

Climate Risk
from:

Index 2017 . .
https://germanwatch.org/sites/germanwatch.org/files/
Global%20Climate%20Risk%20Index%202019_2.pdf
[Accessed July 25 2019]

- UNDP. "Human Development Reports". Table 1.
Human Human Development Index and Its components.
RET Development [Online ] Available from:
N Index http://hdr.undp.org/en/composite/HDI [Accessed July
7] 5w g}
e 25 2019]
OH - The World Bank. "GDP per capita (current US$)"
7 =
e GDP per capita [Online] Availiable from:
(USD) https://data.worldbank.org/indicator/NY.GDP.PCAP.C
D?locations=BD [Accessed July 25 2018]
Planned use of Inter.natlonal Market CCLIMATEWATCH.
7%7)% Mechanism [Online] Available from:
520 Conditiofne.ll ui)on intel.’na.tional p.rovlijsif)lz. of https://www.climatewate
SRSy means of implementation: capacity building, hdata.org/ [Accessed

July 25 2019]
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Indicat . 718748 2o 3l o=
ndicator qah A2 A SEmae s 7hs A |571=dgd dig 9]
Conditio
Carbon | Climate | Human TNA nal upon
.. . GDP per .. int.
emission Risk Develop . particip | Planned S
capita _ _ provisio
# Country rate(%) Index ment (2018) ation iuse of n of
(2017vs (CRD | Index(HD USD " | (Phase IMM meoz%ns
1990) Score 1,2017) D impleme
ntation
1 Armenia 0.233 116.00 0.755 Y
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4,212
2 | Bangladesh 6.096 16.00 0.608
1,698
3 Bhutan 6.990 98.17 0.612
3,360
4 Cambodia 25.946 100.67 0.582
1,512
5 Indonesia 3.156 55.83 0.694
3,894
6 Laos 13.355 55.00 0.601
2,568
7 Mongolia 1.958 102.00 0.741
4,104
8 Myanmar 6.467 68.33 0.578
1,326
9 Nepal 7.709 10.50 0.574
1,026
10| Pakistan 2.977 43.17 0.562
1,473
11| Sri Lanka 5.727 9.00 0.770
4,102
12| Thailand 3.003 16.33 0.755
7,274
13| Philippines 3.144 33.17 0.699
3,103
14 Vietnam 10.838 13.50 0.694
2,564
15| Azerbaijan 0.560 95.33 0.757
4,721
16| Uzbekistan 0.775 116.00 0.710
1,532
17 Georgia 0.333 84.50 0.780
4,345
18| Kazakhstan 1.063 66.83 0.800
9,331
19| K t 0.472 57.17 0.672
yrgyzstan 1,281
20| Tajikistan 0.465 88.33 0.650
827
21| Turkmenistan 1.588 0.706
6,967
O SHME=E= XA Ao tr]E EAJ(Multi-criteria analysis; MCA)S S35t Hz 4
By ANewe AAstnn 3
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) Bremond A, Engle N.L, 2011, MCA4climate: A practical framework for planning pro—development climate policies,
Adaptation Theme Report: Terrestrial Ecosystem Resilience, United Nations Environmental Programme

5 Cam W.C, 2012, Technologies for Climate Change Mitigation, TNA Guidebook Series, UNEP Riso Centre on Energy,
Climate, and Sustainable Development

3 Dhar S, Desgain D, Narkeviciute R, 2015, Identifying and prioritizing technologies for mitigation — A hands on
guidance to multi—criteria analysis (MCA), UNEP DTU Partnership

1 Green Climate Fund, 2013, Business Model Framework: Results Management Framework, GCF/B.05/03, Green
Climate Fund

5 Green Climate Fund, 2015, Initial investment framework: activity—specific sub—criteria and indicative assessment
factors, Green Climate Fund

5 Green Climate Fund, 2018, Results management framework: Independent Evaluation Unit recommendations to
improve the Results Management Framework, Green Climate Fund
Hallagatte S., Belton V., 2011, MCA4climate: A practical framework for planning pro—development climate policies,

7 Case Study: Flood risks, Infrastructure Resilience and Climate Change Adaptation in Mumbai, India, United Nations
Environmental Programme

8 Haselip J, Narkeviciute R, Rogat J, Traerup S, 2019, TNA Step by Step: A guidebook ofor countries conducting a
Technology Needs Assessment and Action Plan, UNEP—DTU Partnership

9 Heselip J, Narkeviciute R, Rogot J., 2015. A step—by—step guide for countries conducting a Technology Needs
Assessment, UNEP—DTU Partnership

10 McCarthy N. et al,. 2012, Indicators to Assess the Effectiveness of Climate Change Projects, Impact—Evaluation
Guidelines Technical Notes, IDB
Moomaw W., 2011, MCA4climate: A practical framework for planning pro—development climate policies, Mitigation

11 Theme Report: Increasing the Share of Low—Carbon Energy Sources in the Fuel Mix, United Nations Environmental
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19 OECD, 2010, Quality Standards for Development Evaluation, DAC Guidelines and Reference Series, OECD
Secretary —General
Traerup, S.L.M., & Bakkegaard R.K., 2015, Evaluating and prioritizing technologies for adaptation to climate change:

13 A hands on guidance to multi—criteria analysis (MCA) and the identification and assessment of related criteria.
Copenhagen: UNEP DTU Partnership.

14 Trevor, M., Scrieciu, S., (Ed.), & Puig D.(Ed.), 2011, MCA4climate - a practical framework for pro—development
climate policy, United Nations Environmental Programme.

15 UNEP—DTU Partnership, 2010, Handbook for Conducting Technology Needs Assessment for Climate Change,
UNEP-DTU Partnership

16 UNEP-DTU Partnership, 2016, Enhancing Implementation of Technology Needs: Guidance for Preparing a
Technology Action Plan, UNEP—DTU Partnership and UNFCCC Secretariat

17 Wurtenberger L, et al. 2010. Methodology for Climate Technology and Prioritization in a Global Context,
Energy Research Centre of the Netherlands (ECN)
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glom, w3 olh7tx /| FWs A ARE YL ety WAL LA
237 RO F3H
- REG AR AS @A AR} ARS B A4 ARE QAT £ A= Hug §

D) 24712 W& S7He
- 1990 2 20003 227}~ W& (E*]: Greenhousegas database(2000), UNFCCC)

¥ 45 F9 woF ¥ 247t wlE% (1990 vs. 2000)

Sector GHG Emission (Gg CO2eq) Remark
1990 2000

Energy 929.9 1039.55
Industry - 48.41
Agriculture 5696.7 7675.91
Waste 240.0 134.31
LUCF —104,303.8 41,919.79

TOTAL —97,437.2 50,817.97 With LUCF

(2) 71&H 3} FH oA
- 1wzt @ Fs: 20199 F5
FE 46 ol o3 a4 (2019)

Sector Sub Categories Damaged Remark

scale(Billion Kip)

Water Flood damage total >4,400 -
Transport Damaged road 250km
Transport Damaged bridge 12 bridge
Education Damaged school 215 school

Health Damaged hospital and 10 building

health care center

Urban Damaged household 150,415 household

A 2 2H-1722(2019.09.18), https://lac.voanews.com/a/floods—southern—laos/5088538.html

- 7] 5Wsto] o3k Jef 9 2018 B

F 47 F5ol o7k el 20184

Sector Sub Categories Damaged scale (Billion Kip)

Urban Housing and Settlement 21.69
Health Health and Nutrition 11.89
Education Education 20.41
Social Development Culture 10.36
Agriculture Agriculture 1,227.3
Industry Industry and Commerce 3.78
Social Development Tourism 31.46

Transport Transport 1,607.91
Energy Electricity 45.38
Water Water Supply and Sanitation 69.98

DRM Waterway 116.9
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DRM Disaster Risk Reduction 3.41
Environment Environment and Climate change 40.835
Cross—cutting Governance 72.71

Area

Social Development Human Development 200.2

<74 LAO PDR 2018 Floods Results of the PDNA(2018), Lao PDR

_ 7]_“?:114§].oﬂ 93k AR <= =] 3)(2018)

3 48 20189 ol ogk A IS ()
Sector Categories Date The number of
death
Flood 2018 60

Vientiane [

Z2]: Ministry of Labor and Social Welfare(2018.12.04), 2018 Annual Round Table Conference in
Q.220]]

¥ () FA Al g3 1y T3]
3 49 BA AdAsied ok A 73 (E)
Sector Categories Date The number of
death
Health Epidemic 2013.01 77
- Flood 2011.08 34
Health Epidemic 2000.06 44
- Flood 1996.08 30
Health Epidemic 1995.02 26
Health Epidemic 1994.10 500
Health Epidemic 1992.03 143
Health Epidemic 1987.03 63
- Flood 1978.08 31
- Flood 1966.08 300
Z2]: &3] Ministry of Labor and Social Welfare(2018.12.04), 2018 Annual Round Table Conference
in Vientiane [2}2.2~0]]

CEFEEERELE
_ NDC LH 9‘%]7]_‘—/_\_ 7]_7‘-_ 7:"@

E 50 ¥oF W NDC ] % 3y o
Sector Name of Activity Objective Estimated CO2
reduction
Forest Implementation of “Forest Forest cover to 70% by 60,000—69,000
Strategy to the year 2020” 2020 ktCO2
Energy Implementation of Renewable 30% of renewable energy 1,468,000
Energy Development Strategy consumption by 2025 KtCO2
Transp Implementation of transport Public Transport 191
ort focused Nationally Appropriate development & Road ktCO2/pa
Mitigation Actions (NAMAs) network development
Energy Expansion of the use of 5,500MW by 2020 16,284
large—scale hydro electricity KtCO2/annum
Z2]: Intended Nationally Determined Contribution(2015), Lao PDR

4 AA A & 7+
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Sector Name of Activity Budget Organization
(billion kip)
Transport All transport related project in 2017 1,424 MPWT
Transport All transport related transport project in 1,447 MPWT
2018
Education Cost allocation to the education sector in 3,898.11 MOES
2019
Health Cost allocation to the health sector in 2,061.19 MOH
2019
Education Cost allocation to the Research sector 24.50 MOES
(R&D) in 2019
Energy Government expenditure budget for 11,473.17 MOEM
investment
=k
— Ministry of Public Works and Transport (2019.03.28), Implementation results for 2017—2018 and
2019—2020 action plan of Ministry of Public Works and Transport. [2}2.220]]
— The national assembly of Laos PDR(2018.11.18),Resolutions of the National Assembly's
Conference on Adoption of the Government Report on the Implementation of the 9—Month State
Budget, Implementation for 2018 and the 2019 Annual Plan. [2}2.220]]

@ =2 AY 7=
#5652 ez 75 HE B I TRAE PR

Sector Project title Budget( Accredited Entity Remark
UsS $) / Lead agency
Agriculture Building resilience of urban 22,267, UNEP/ MoNRE project in
/Forestry populations with ecosystem 000 progress
based solutions (P1)
Agriculture Resilient Integrated Food TBC UNDP/ MAF Proposal
Systems (RIFS) in rural submitted to
Laos (P2) GCF
Secretariat
Agriculture Climate—friendly TBC ADB/ MAF Proposal
agribusiness value chain submitted to
sector project (P3) GCF
Secretariat
Forestry Climate change mitigation by 169,00 GIZ/MAF, Proposal
implementing provincial 0,000 MoNRE submitted to
REDD+ action plans through GCF
governance, forest Secretariat
landscapes and
livelihood(P4)
Agriculture Climate resilient smallholder 10M WFP/ MAF Proposal
farmers and local submitted to
communities supporting GCF
community—led school(P5) Secretariat
Forestry Lao PDR REDD+ results N/A JICA/ MAF Proposal to
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based payment for results be submitted
period 2015—2018 (P6) by February
2019
Cross—cutting Lao PDR Landscapes and >60M WB/MAF, Project idea
Area Livelihoods Project (P7) MoNRE agreed by
MAF
Economy—wid Green Climate Fund - UNDP/DCC project in
e readiness and preparatory progress
support for Laos PDR (R1)
Environment Getting Lao PDR - GIZ/EPF project in
Environment Protection Fund progress
accredited to the GCF(R2)
Economy—wid Readiness support to - GGGI/DCC project in
e enhance green finance in the progress
areas of green cities(R3)
Forestry Incentive mechanisms for - FAO/DOF project in
/Economy —wid private sector engagement progress
e under REDD+(R4)
Cross—cutting Enhancing NDA capacity and - GGGI/DCC Proposal
Area access to the GCF in Lao submitted to
PDR(R5) GCF
Secretariat
Energy Market transformation of - UNEP/MEM Proposal
energy efficient lighting, air submitted to
conditioners and GCF
refrigerators in Lao Secretariat
PDR(R6)
Urban Urban climate change - UNHabitat/ Proposal
resilience in cities along MPWT being
the Greater Mekong considered
Sub—region East—West by DCC
Economic Corridor(R7)
Water NAP financing and - TBD/ DCC, EPF Proposal
implementation for the water being
sector(R8) considered
by DCC

2] Country programme(2019), GCF

- NDC W} gtexef 4 Al

E 53 on B4 BE

Mitigation

Adaptation

M1—Forestry and Land Use Land Change
e Increasing and maintaining national forest cover

MZ2—Renewable Energy—

e Increasing use of renewable energy sources

M3—Rural Electrification

e Increasing the level of rural electrification

Al—Agriculture

e Farming systems and agriculture infrastructure

e Appropriate technologies

A2—Forestry and Land Use Change
e TForestry production and forest ecosystems

A3—Water

e Water resource information systems
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M4—Sustainable Transport
e Improving the road network and developing
public transport services

M5— Institutional and policy framework

e Climate change policy and implementation

e Managing watersheds and wetlands for climate
change resilience

e Water resource infrastructure resilience to
climate change

e Climate change capacity in the water resource
sector

plans
A4—Transport and Urban Development
e Urban development and infrastructure

A5—Public Health
e Public health infrastructure and water supply

systems

23] Country programme(2019), GCF

- 71et ®=4 B AY
# 54 NDC 9] 7l ¥4 el A g 55

Sector Name of Activity Funding
organization
Agriculture/ Climate Investment Plan Agriculture and Forestry GCF
Forestry (2018)
Urban Climate Investment Plan Sustainable Cities GCF
(2018)
Forestry GCF Programmatic Approach for Forestry and GCF
Land Use(Under preparation)
Transport Clean Renewable Vehicle Development GCF
Strategy(Under preparation by MoEM)
Energy 60 Hydro power plan building in 2020 MoEM
Z]: Country programme(2019), GCF
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]33} ¥ (Sectoral Priority Climate
Activities for Country Programme)

3 55 A4 71$wg g

Sector PRIORITY CLIMATE ACTIVITIES Reference Lead
Agency(s)
Water Strengthen capacity within the water sector to develop Ministry of MoNRE,
climate change adaptation projects (including preparation Works and MWPT,
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of funding proposals) and reduce the impacts of natural Transport local
disaster. authorities
Ministry
Water Prepare and implement a disaster management and NRES MoNRE,
prevention plan for the water sector to improve 2016—2025, MWPT
resilience to climate change impacts (e.g. flooding, MPWT
drought)..
Water In drought—prone areas, particularly drought/mound MAF MAF
paddy fields that are outside irrigation areas, encourage strategy
farmers to store water 2025
Water Map existing meteorological and hydrological stations, Multi—sector MoNRE,
and upgrade and increase the number of stations to stakeholder MPWT
provide better forecasting of climate related weather workshop
events to climate change related natural disasters and
changes in water flow - including for villages and cities
Water In drought—prone areas, improve wetland management Multi—sector MOoNRE,
and analyse and increase the use ground water stakeholder MPWT
workshop
Water Promote and increase the implementation of the 3Rs Multi—sector MoNRE,
(reuse, reduce, recycle) for waste water management, stakeholder MPWT
including identifying institutional owners (regulation, workshop
operations, implementation) for 3Rs within the
government and increasing capacity to implement the
3Rs.
Water Mainstream latest climate science and modelling NDC, NRES MPI
(including use of GIS mapping) and adaptation actions 2016—2025
into national socioeconomic development planning,
especially in relation to livelihoods linked to the water
sector.
Water Increase resilience of infrastructure in the water sector, MPWT MPWT
particularly in drought—prone areas
Agricultur Integrate and mainstream the management, prevention MAF MAF
e and control of natural disasters into the agriculture Strategy
development plan at every level in each period to 2025
protect livelihoods and ensure food security.
Agricultur Identify and map the areas most exposed to climate MAF MAF
e risks and impacts (e.g. flood, drought, outbreak of Strategy
animal and plant diseases, soil erosion, etc.) using 2025
decision making support tools utilizing satellite imagery,
modelling climate impacts on crops and aerial
photos/maps
Agricultur Increase resilience to floods by utilising infrastructure MAF MAF
e such as irrigation reservoirs and hydropower reservoirs, Strategy
and assess and maintain appropriate and safe water 2025
levels in the reservoirs ahead of the flooding season
Agricultur Increase climate change resilience in the agriculture NDC, MAF
e sector by promoting resilient technologies and farming Multi—sector
systems and considering the use of financial instruments stakeholder
such as weather/index insurance workshop
Agricultur Increase climate change resilience in the agriculture Multi—sector MAF
e sector by promoting resilient technologies and farming stakeholder
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systems and considering the use of financial instruments
such as weather/index insurance.

workshop

Agricultur Ecosystem based adaptation to improve soil structure Multi—sector MAF
e for agriculture, in areas vulnerable to climate change stakeholder
related land degradation and landslides workshop
Agricultur Identify, develop and implement drought— and MAF MAF
e flood—resistant rice/crops/plant plantation techniques and, Strategy
in the Northern part of Lao, cold—resistant agricultural 2025
techniques and livestock species
Agricultur Crop harvesting, storage and processing facilities to Climate MAF
e reduce wastage in harvesting and storage. This will Investment
result in less land needed for cultivation and hence Plan
reduce the need to convert forest lands to agriculture. Agriculture
This will support small holder farmers moving towards and
commercial agricultural production; increase farmer’s Forestry,
incomes will increase adaptive capacity and encourage MAF
them to use resilient technologies.
Agricultur Match climate resilient products (for example, drought Climate MAF
e and flood resistant crop) with markets to create strong Investment
value chains for climate resilient products. This should Plan
include a strong focus on private—private partnerships. Agriculture
and
Forestry,
MAF
Health Capacity building on climate change risks and health Multi—stakeh MOH
impacts for health sector to strengthen institutional and older
staff at the central, sub—national and health facility workshop
level
Health Climate vulnerability assessment to be undertaken that Multi—stakeh MOH
includes the health sector, to identify main climate risks older
for the sectors and actions to address those risks workshop
Health Increasing the resilience of public health delivery, NDC, MOH
functions, infrastructure (including hospitals) and water Multi—stakeh
supply systems to climate change and climate—related older
natural disasters. workshop
Health Increase the climate change resilience of communities Multi—stakeh MOH
and villages by expanding water supply services, older
providing improved sanitary facilities (to reduce workshop
climate—related disease outbreaks) and improving health
care service centres in areas with vulnerable
communities.
Transport To support improved climate change resilience in NDC MPWT
/ urban relation to land use planning and low carbon ,Climate
infrastructure development, including updating guidelines Investment
for urban planning for provincial governments to include Plan
climate change, revising (and implementing) each city’s Sustainable
masterplan to include climate change risks, strengthening Citie

national and city—level building codes, and undertaking a
sustainability gap analysis of the existing cities’ legal
and regulatory framework compared to best practice and
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provide support to address gaps in the framework (cross
—cutting with Mitigation)
Transport To increase the development and implementation of Climate MPWT
/urban climate change projects at the city level, conduct a Investment
study to map potential regional and international funding Plan
sources for sustainable cities and their funding criteria. Sustainable
Identify the appropriate personnel at the national and Cities
sub—national level to develop funding proposals, and
provide targeted capacity building to develop climate
projects and draft funding proposals. Information on
funding sources should be shared with both public and
private sector
Transport To support improved climate change resilience in Climate MPWT
/urban relation to land use planning and low carbon Investment
infrastructure development, provide training to officials Plan
at the central and provincial level on environmental Sustainable
planning (including land use planning in relation to Cities
climate change), importance of regulation enforcement,
best practices for enforcing environmental regulations,
and to support a better understanding of the law,
regulations and procedures relevant to their
responsibilities.
Forestry Increase technical capacity in the forestry sector in NDC MAF
and land relation to climate change mitigation and
use adaptation(cross —cutting with Mitigation)
%21 Country programme(2019), GCF;
Multi—stakeholder workshop was held in January 2019, where a final draft of the Country Programme
was presented and feedback received

M di71d A 53

- 71 Aol dis) greze ob7tA FAAR] FAAEE
s AE JAAE 2 eSS dEsta oy ol AR r=H
55 7P & Zaladew AHs L e

- O E glexs ti7|d Azl s FH=E 8 AT &=
T3P on, ofgel o] SOX, NOXol g W& 7|&& FH3t

<za> ge o] A AEA wiEv|E
S02: 320ppm(853mg/m3), NO2: 350ppm(670mg/m3), PM: 120mg/m3

Z3]: Improving Emission of CPP in ASEAN(2016), ERIA

Q) YA/ EZE BS B =279
- 27} &% A &(National Action Plan)
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% 57 AT &5 5F(Priority 1 Actions)

that incorporate systems wide support of fish breeding
sites

Sector Categories Action Plan Implementing
Agency
Forestry PROTECTIO Continue participatory review and clarification of current DoF, DoFI,
N OF forest classification systems and relevant regulations on DFRM(MAF) ,MoNRE
FOREST primary and secondary logging by both communities and
ECOSYSTE private sector.
MS Improvement of compliance monitoring and facilitation of DoF, DoFI, DFRM
private sector contribution to forest resources (MAF)
management and rehabilitation of damaged ecosystems
Rehabilitation of at least 50% of logged and degraded DoF, NAFRI, DFRM
forests through low cost forest regeneration methods (MAF), and MoNRE,
PoNRE, PAFO
Protection program for valuable forest ecosystems such DoF, NAFRI, DFRM
as: Hing home forests (Fokinia chinensis), Long Leng (MAF)
forests (Cunninghamia obutusa), Mai Dou Lai forests
(Pterocarpus/Dalbergia) and Mai Khangoung forests
Manage for sustainable forest production to cover at DoF (MAF)
least 80% of production forests
Update the Forest Strategy 2020 to incorporate DoF, DoFI, DFRM
experience and good practices leading to forest (MAF),etcs
certification
Review rural employment generation experience of NRM DoF, Department of
based enterprises and adoption of enhancement Agricultural (DoA),
measures etcs
Strengthening of organizations dealing with shifting DoF, DoA, Department
cultivation stabilization, and village forestry allowing for of Agricultural
communities to sell wood of production forest Extension and
Cooperatives (MAF),
etcs
Forestry WETLANDS Establishment and monitoring of Fish Conservation Department of
/Environ AND Zones Livestock and
ment FISHERIES Fisheries,
ECOSYSTE LaRReC(MAF), ,ects.
MS Establishment and monitoring of watershed programs Water Resources

Department (MoNRE),
etcs

Formulate national wetlands inventory and strategy.

Water Resources
Department,
(MoNRE), etcs

Development of implementing guidelines for the Fishery
Law that consider biodiversity concerns

Livestock and
Fisheries Department
and LaRREC (MAF).

Facilitation of cooperative agreements with neighbouring
countries to more effectively conserves and manages
fish resources in Mekong and other rivers

Livestock and
Fisheries Department,
LaRREC (MAF), ects

Establish River Basin Committees for Integrated Water
Resources Management (IWRM) for the 10 priority
river basins and other potential river basins

MoNRE, MRC

Develop and implement IWRM Plans in the 10 priority

MoNRE, MRC, Private
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river basins Sector
Mainstreaming IWRM Plans into ISPs and to ensure DWR and DEQP
well—coordinated and sustainable water resources (MoNRE
protection, management and development
Forestry PROTECTIN Provision of expanded support services for sustainable DoA, Department of
/Agricult G agriculture to conserve BD, and promote agricultural Livestock and
ure AGRICULTU biodiversity as a driver of rural development and a key Fisheries and
RAL component of resilience to climate change. Department of
ECOSYSTE Agricultural Extension
MS and Cooperatives and
NAFRI (MAF),
Accelerate the conservation of wild rice varieties and NAFRI, DoA (MAF),
the registration of endemic and recently discovered ITM (MOH), ect
plant species of agricultural and medicinal value.
Market studies and value chain analysis establishing DoA, Livestock and
commercial viability of and realistic options for local Fisheries Department,
varieties and breeds. ect
Promote IPM (Integrated Pest Management) MAF and MoNRE.
Regulate the use of agro—chemicals DoA, (MAF) and
MoNRE
Forestry URBAN Facilitation of urban environment planning in selected Housing and Urban
/Urban ECOSYSTE provincial capitals to protect biodiversity rich Planning Department
MS ecosystems that serve urban areas (MPWT), etcs
Provision of training and advice on urban and industrial Department of
waste pollution prevention measures, especially on Environmental quality
waterways /wetlands promotion (MoNRE).
Develop and operate a centralized environmental Department of
pollution database including collection of data and Environmental Quality
information covering solid waste, hazardous material, Promotion and
and soil pollution. Department of
Pollution Control
(MoNRE)
Develop and implement awareness rising programs for Department of
1) behaviour change from traditional waste handling Environmental Quality
(burn, dump and throw away) to proper waste handling Promotion and
(source separation and storage) and 2) waste reduction Department of
through practising 3 R’s concept (Reduce, Reuse, and Pollution Control
Recycle in Provincial capitals and larger towns in 18 (MoNRE)
provinces
Forestry PROTECTE Participatory preparation and improvement of the PA DFRM (MAF), ICBF
D AREAS management plans and protection forest management project.
MANAGEME and corridor management plans.
NT AND Assessment and program development for conserving DoF, NAFRI (MAF),
SPECIES Dry Dipterocarp Forests. and Department of
CONSERVA Land Planning and
TION Development
(MoNRE).
PA Staff capacity Strengthening within 70% of DFRM (MAF)
Protected Areas
Development of geographic networks of at least 69 DFRM (MAF),
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village forestry sites as part of BD corridor protection
and sustainable use system

Department of Land
Planning and
Development
(MoNRE), etcs

Updating of the RED list

DFRM, DoA, NAFRI,
DoF (MAF),etc

Capacity Development for law enforcement in support of
national commitments to CITES.

DFRM (MAF), BEI
(MoST) NAFRI, DoF,

For Key Species such as: Tiger, Giant Catfish,
Irrawaddy Dolphin, Siamese Crocodile, Gibbon, Saola,
Asian Elephant, Red—shanked Douc, Large—antlered

Muntjac, as well as endangered flora.

DoFI (MAF)
Implementation of priority protection measures for seed NAFRI, DoF (MAF),
sources of indigenous tree species seed resources. etcs
Development of National Species Conservation Program DFRM (MAF),

Department of
Livestock and
Fisheries, NAFRI
(MAF), etcs

Prepare assessment, Conservation and Utilization
program for medicinal plants including seed
conservation.

DFRM (MAF), ITM
(Ministry of Public
Health), BEI (MoST),
etcs

Establish at least three botanical gardens in at least
three provinces.

BEI (Ministry of
Science and
technology), etcs

Identify, characterize and prioritize the invasive alien

species.

DoA, Department of
Livestock and
Fisheries, LARREC,
DoF, NAFRI (MAF),

plant—animal quarantine and GMO detection as indicated
within the Biotechnology Safety Law (2014).

etcs
Capacity strengthening for Biosafety management (Risk BEI (MoST), DoA,,
assessment, risk management, and regulation), etcs

Z3]: National Biodiversity Strategy and Action Plan 2016 - 2025(2016), MoNRE

(9) A g 2 GDP oA Z7HE
¥ 58 GDP 44 Z7H&
Sector Categories GDP Portion(%) Growth rate of Expected growth
in 2018 GDP in 2018 rate(%) in 2019
Agriculture Agriculture 15.2% 1.27 2.8%
Industry Industry 32.2% 7.71 8.3%
- Service 41.7% 6.89 6.6%
- Tax 10.8% 6.30 7.0%
Sector 2018 2019 2020
Total 6.5 6.6 6.7

% 9198] GDP e %4, A, I, A 5 P TRE
%3 Global economic prospects(2019), World Bank

Socio—Economic Plan and the 2019 Annual Plan(2018), The national assembly of Laos PDR [#}2.2~¢]]

Statistical yearbook(2018), Ministry of Planning and Investment

The 2019 Annual Economic and Social Development Plan(2019), Ministry of Planning and Investment [2}2.220]]
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(10) 713t #4d F3 - A8 F2A AH
¥ 59 ok F-AR Tl 4
Sector Titles Remark
Social development Lao PDR’s Ten—year Socio—economic Development national development
Strategy (2016-2025) strategies
Social development Lao PDR’s 8th National Socio—economic Development
Plan (2016— 2020)
Environment Ten Year Natural Resources and Environment Strategy
2016—2025 (NRES 2016—2025)
Energy Renewable Energy Development Strategy
Agriculture Agriculture Development Strategy to the Year 2025 and
Vision to 2030
Health Climate Change and Health Adaptation Strategy
Urban Urban Development Strategy to 2030
- National Climate Change Strategy (2010) Climate related
- Action Plan on Climate Change (2013—2020) strategies and policies
- Nationally Determined Contribution (2015)
- National Green Growth Strategy
- The National Adaptation Programme of Action (2009)
Disater risk management Plan of Action for Disaster Risk Reduction and
Management in Agriculture 2014—2016 (2014)
Health Climate Change Strategy for the Health Sector(Under
preparation)

Z2]: Country programme(2019), GCF

PG 5 D = L
® 60 BoF ¥ F7A3 FQ A2
Sector Institutions and Policies
Agricul 1.National Agricultural and Forestry Research Institute (NAFRI)
ture — National Adaptation Programme of Action (NAPA), is funded by UNDP/GEF and implemented by
/Forest NAFRI
ry

2.The International Centre for Tropical Agriculture (CIAT)

— CIAT has a research group based on the NAFRI campus in Vientiane. CIAT’s mission is to reduce
hunger and poverty, and improve human health in the tropics through research aimed at increasing the
eco—efficiency of agriculture.

3.Department of Planning, Ministry of Agriculture and Forestry (MAF)

— It hosts several multi—disciplinary rural development projects funded by external donors or lenders,
including the Asian Development Bank, the European Commission, and the Food and Agriculture
Organization of the United Nations (FAO), among others.

4.Faculty of Forestry, National University of Laos

— Climate change issues are gradually being introduced into the teaching curriculum, and one Faculty
member is a member of the government’s Agriculture and Forestry Technical Working group on
climate change.

5.Food and Agriculture Organization of the United Nations (FAO)
— FAO has a programme on ‘climate—smart’ agriculture, which focuses on the linkages between
climate change and food security, and opportunities to transform the agricultural sector towards
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climate—smart systems

6.Department of Irrigation (Dol), MAF

—The Dol is involved in a project, ‘Mainstreaming disaster and climate risk into investment decisions’
(2012—-2015), which is being implemented with the Ministry of Planning and Investment as the lead
agency

7.National Agriculture and Forestry Extension Service (NAFES), MAF
—It is involved in implementing a component of the NAFRI project ‘Improving the resilience of the
agriculture sector in Lao PDR to climate change impacts’

8.Department of Forestry (DoF), MAF
— This department is mainly responsible for the management of forests and plantations; it also
focuses on aspects of climate change mitigation through REDD

9.Department of Livestock & Fisheries (DLF), MAF
— The DLF will be implementing a component of the new project ‘Mekong Integrated Water
Resources Management’

10.Provincial and district agricultural and forestry offices
— The provincial offices house the technical expertise, while the district offices serve as the links

between the national government and rural communities

11.Vocational agricultural and forestry colleges
— project funded by the German Agency for International Cooperation (GIZ), ‘Climate change
awareness and environmental education’ (2011—2014), aims to change this through education and

training in cooperation with vocational training schools

12.World Food Programme (WFP)
— The WFP Lao PDR Country Strategy for 2011—2015 focuses on under—nutrition and its debilitating
impacts on human potential and national development

13. Natural Resources Sector
Ministry of Natural Resources & Environment (MoNRE)
International Union for Conservation of Nature (IUCN), Lao PDR Country Office

Environ 1.Ministry of Natural Resources & Environment (MoNRE)
ment —project ‘Mekong Integrated Water Resources Management’ (2012—2017), supported by the World
Bank

2.International Union for Conservation of Nature (IUCN), Lao PDR Country Office
—IUCN is focusing on ‘ecosystem—based adaptation’, an approach that integrates biodiversity and
ecosystem services in adaptation strategies as a key way of building resilience

Water 1.Department of Water Resources (DWR), Ministry of Natural Resources & Environment (MoNRE)
— key implementing agency for the National Integrated Water Resource Management Support Project
(2011-2015), supported by the Asian Development Bank

2.International Water Management Institute (IWMI) - Southeast Asia Regional Office
— IWMI targets water and land management challenges faced by poor communities in developing

countries and through this contributes towards the achievement of the MDGs of reducing poverty,
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hunger and maintaining a sustainable environment

3.Lao National Mekong Committee (LNMC)
— This committee acts as an advisory body to the national government, serves as a liaison between
the Mekong River Commission and the government

4 Mekong River Commission (MRC)

— The MRC is an intergovernmental body responsible for cooperation on the sustainable management
and development of water and related resources of the Lower Mekong Basin countries by
implementing strategic programmes and activities and providing scientific information and policy advice

Energy

1. Department of Electricity (now Department of Renewable Energy), Ministry of Energy and Mines
(MEM)

— Lao PDR is actively pursuing several options for renewable energy production, including solar
power, biogas and biofuels, but there is a need for more renewable energy pilot projects

Transp
ort

1. Public Works and Transport Institute, Ministry of Public Works and Transport (Environmental and
Social Division)

— The Public Works and Transport Institute plans and monitors the environmental and social
development aspects of infrastructural projects and programmes

DRM

1.Department of National Disaster Management and Climate Change(MoNRE)

— The NDMO’s work on climate change adaptation involves disaster risk reduction, such as
preparation for the impacts of disasters exacerbated by climate change. A key aspect of this work
was drafting Lao PDR’s first National Disaster Management Plan (2012—2015), with financial and
technical support from UNDP

2.Department of Meteorology & Hydrology (DMH), Ministry of Natural Resources and Environment
— The DMH is involved in the establishment of early warning systems in the vulnerable areas for
flood and drought to support the implementation of the National Strategy for Disaster Management

Health

1.Environmental Health Division, Department of Hygiene and Prevention, Ministry of Health
— Five—year action plan (2012—2016). The objectives are to assess climate change impact

23] Scoping Assessment of Climate Change Adaptation Priorities in the Lao PDR(2012), AKP
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1D 713483t g8 37 2=y
X 61 e 2019-2021 ©@7] S8 A & (short term priorities)

Sector Priorities plan Remark
Land Use Land Increase and maintain National Forest Cover Mitigation
Change and Forest
Water — Increase the resilience of urban areas to water impact, in Adaptation
particular to floods
— Increase the resilience of rural areas to climate induced
droughts and floods
Agriculture — Enhance resilience of smallholder farming communities in Mitigation/Adaptation
vulnerable areas
— Climate friendly agribusiness value chain
LUCF — Increase and maintain national forest cover
Water — Increase the resilience of urban areas to water impact, in
particular to floods
Water — Increase the resilience of rural areas to climate induced
droughts and floods
Agriculture — Enhance resilience of smallholder farming communities in
vulnerable areas
Agriculture — Climate friendly Agri—business value chain
Z2]: Country Programme(2019), GCF
¥ 62 2022 - 2030 T&7] A
Sector Priorities plan Remark
Energy —Promoting energy efficiency measures Mitigation
—Increasing use of renewable energy source
Health Increasing the resilience of the health system (infrastructure and Adaptation
population)
Transport Implementing a low carbon transport development Mitigation
Transport/ Urban Enhance the resilience of urban infrastructures Adaptation
Energy Promote energy efficiency measures
Energy Increase renewable energy supply
Transport Implement low carbon transport measures
Health Increase the resilience of the health system (Infrastructure and
population)
Urban Enhance the resilience of urban infrastructure
Z]: Country Programme(2019), GCF

(12) 71¥%3 g da g
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# 63 7]5-WE ds dd dE 7

Mo
i

Sector Institutions and Policies

Agriculture 1.National Agricultural and Forestry Research Institute (NAFRI)
/Forestry 2.The International Centre for Tropical Agriculture (CIAT)
3.Department of Planning, Ministry of Agriculture and Forestry (MAF)
4.Faculty of Forestry, National University of Laos

5.Food and Agriculture Organization of the United Nations (FAO)
6.Department of Irrigation (Dol), MAF

7 National Agriculture and Forestry Extension Service (NAFES), MAF
8.Department of Forestry (DoF), MAF

9.Department of Livestock & Fisheries (DLF), MAF

10.Provincial and district agricultural and forestry offices
11.Vocational agricultural and forestry colleges

12.World Food Programme (WFP)

debilitating impacts on human potential and national development

13. Ministry of Natural Resources & Environment (MoNRE)
International Union for Conservation of Nature (IUCN), Lao PDR Country Office

Environme 1.Ministry of Natural Resources & Environment (MoNRE)
nt 2.International Union for Conservation of Nature (IUCN), Lao PDR Country Office
Water 1.Department of Water Resources (DWR), Ministry of Natural Resources & Environment
(MoNRE)

2.International Water Management Institute (IWMI) - Southeast Asia Regional Office
3.Lao National Mekong Committee (LNMC)
4 Mekong River Commission (MRC)

Energy 1. Department of Electricity (now Department of Renewable Energy), Ministry of Energy and
Mines (MEM)
Transport 1. Public Works and Transport Institute, Ministry of Public Works and Transport

(Environmental and Social Division)

DRM 1.Department of National Disaster Management and Climate Change(MoNRE)
2.Department of Meteorology & Hydrology (DMH), Ministry of Natural Resources and
Environment

Health 1.Environmental Health Division, Department of Hygiene and Prevention, Ministry of Health

22 Scoping Assessment of Climate Change Adaptation Priorities in the Lao PDR(2012), AKP

(13) GDP iH] R&D & 4k v 5(2019)
¥ 64 GDP tiv] R&D o4t H]%

Category Budget % Expenditure
(billion kip) of government total budget
R&D 24.50 1%

%2 The national assembly of Laos PDR(2018.11.18), Resolutions of the National Assembly's Conference on
Adoption of the Government Report on the Implementation of the 9—Month State Budget, Implementation for
2018 and the 2019 Annual Plan

(14) 7153} B4 YA o S7He
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Sector Subsector Z1F R8s FF
Agricultural Waste Mitigation
Agriculture General Adaptation
Agroecology Adaptation
Agroforestry Adaptation
Climate Smart Agriculture Adaptation&Mitigation
Crops Adaptation&Mitigation
Agriculture Fertilizer Mitigation
Fisheries and Aquaculture Adaptation
Food Security Adaptation
Irrigation Adaptation
Land and Soil Management Adaptation
Livestock Adaptation
Soils Mitigation
Coastal Fisheries Adaptation
Coastal Management Adaptation
Coastal Zone -
Mangroves Adaptation
Sea—level Rise Protection Adaptation
Capacity Building and Knowledge Transfer Adaptation&Mitigation
Cross—cuttin Climate Risk Management Adaptation
g Area Climate Services Adaptation
Landscape Management Adaptation
Disaster Disaster Preparedness Adaptation
Risk Disaster Relief and Recovery Adaptation
DRM General Adaptation
Management Early Warning System Adaptation
(DRM) Monitoring and Evaluation System Adaptation
Econ?my— Economy—Wide General Mitigation
wide
Education Educatiion: General Adaptation
Biomass Energy Adaptation
CCS Mitigation
Clean Cooking and Heating Mitigation
Clean Cooking and Heating: Cleaner HHs Fuels Mitigation
Clean Cooking and Heating: Efficient Cookstoves Mitigation
Demand—side Efficiency Mitigation
Demand—side Efficiency: Appliances Mitigation
Demand—side Efficiency: Buildings Mitigation
Demand—side Efficiency: Cities Mitigation
Energy Demand—side Efficiency: Industries Mitigation
Demand—side Efficiency: Tourism Mitigation
Energy Access Adaptation

Energy Efficiency

Adaptation&Mitigation

Energy: General

Adaptation&Mitigation

Gas Mitigation
Gas Field Development Mitigation
Gas Flaring Mitigation
Gas Pipelines Mitigation
Gas Processing Mitigation

- 101 -




I Ne= 7|27|852 B7HHA 7HE A+

Gas—to—Power Mitigation
Mini—grids Mitigation
Power System Planning Adaptation
Power System Planning: Distribution Lines Adaptation
Power System Planning: Transmission Lines Adaptation
Renewable Energy Adaptation&Mitigation
Renewable Energy: Biofuels Mitigation
Renewable Energy: Geothermal Adaptation&Mitigation
Renewable Energy: Hydro Adaptation&Mitigation
Renewable Energy: Ocean Mitigation
Renewable Energy: Off—grid Mitigation
Renewable Energy: Solar Adaptation&Mitigation
Renewable Energy: Solar: Off—grid Mitigation
Renewable Energy: Solar: Utility scale Mitigation
Renewable Energy: Waste Adaptation
Renewable Energy: Waste—to—Energy Mitigation
Renewable Energy: Wind Adaptation&Mitigation
Supply—side Efficiency Mitigation
Supply—side Efficiency: Grid/Energy Loss Reduction Mitigation
Supply—side Efficiency: Power generation efficiency improvement Mitigation
Supply—side Efficiency: Power generation efficiency L
. . Mitigation
improvement: Cogeneration plants
Supply—side Efficiency: Power generation efficiency L
. . Mitigation
improvement: Fuel switching
Supply—side Efficiency: Power generation efficiency .
. . Mitigation
improvement: Gas—powered combined cycle
Supply—side Efficiency: Power generation efficiency L
) L Mitigation
improvement: Rehabilitation
Air Quality Management Adaptation
) Ecosystem and Biodiversity Adaptation
Environment : B
Pollution Control Adaptation
Watershed and River basin management Adaptation
Awareness raising and behavior change Adaptation
Disease survellience and control Adaptation
Health Health: General Adaptation
Health services and assessment Adaptation
Malunutrition Adaptation
Air conditioners and Refrigerators Mitigation
Cement Mitigation
Chemicals Mitigation
HFCs Mitigation
Industries Industries: General Mitigation
Iron and Steel Mitigation
Paper Mitigation
SLCPs Mitigation
Afforestation Adaptation&Mitigation
Conservation Mitigation
LULUCF Grasslands Mitigation
/[Forestry Land degradation Adaptation
LULUCF/Forestry: General Mitigation
Peatlands Mitigation

- 102 -




REDD+ Mitigation
Reforestation Adaptation&Mitigation
Sustainable Forest Management Adaptation&Mitigation
Wetlands Adapation
Gender Adapation
Poverty Reduction Adapation
Social Saf'?ty Net Adapat%on
Social Development Adapation
Development Subsidies Adapation
Tourism Adapation
Tourism: General Adapation
Aviation Mitigation
BRT Mitigation
Freight Regulation Mitigation
Freight Vehicles Mitigation
Fuels in Freight Transport Mitigation
Infrastructure and Roads Adaptation&Mitigation
Inland Waterways Mitigation
Inter—Urban Transport Mitigation
Maritime Mitigation
Non—Motorized Transport Mitigation
Transport Public Transport Mitigation
Rail Mitigation
Road Sector Mitigation
Sustainable Transport Planning Adapation
Transit—Oriented Development Mitigation
Transport: General Adaptation&Mitigation
Transportation Fuels Mitigation
Transportation Infrastructure Mitigation
Transportation Planning Mitigation
Urban Transport Mitigation
Vehicle Fleet Mitigation
Urban Buildings Adaptation&Mitigation
Sustainable Urban Planning Adapation
Waste Management Adapation
Recycling, Reuse, Reduce Mitigation
Solid Waste Mitigation
Waste Waste: General Mitigation
Waste—to—Energy Mitigation
Wastewater Mitigation
Wastewater Treatment Adapation
Water Conservation and Reuse Adapation
Water Efficiency Adapation
Water Infrastructure Adapation
Water Management Adapation
Water . -
Water Quality Adapation
Water Sanitation Adapation
Water Supply Adapation
Water: General Adapation
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International Society on MCDM
Multiple Criteria Decision Making

L~

HOME  ABOUT ™ CONFERENCES & SUMMERSCHOOLS™ AWARDS™ MEMBERSHIP™ PUBLICATIONS SOFTWARE  LINKS CONTACT

Software Related to MCDM

DEFINITE 3.1. A toolbox of evaluation methods including Weighted summation, SMART, AHP, ELECTRE 2, Regime Method, Graphical Analysis and
extensive sensitivity analysis.

MEM - Multiplex Electionis Methodus. A methed for multi-criteria choice prablem.

Diviz. A software workbench which helps to design, execute and share complex MCDA/M algorithms and experiments.

MCDA Package For R. Supporting the multi-criteria decision aiding process: R and the MCDA package.

PriEsT Priority Estimation Tool. A decision making tool For Analytic Hierarchy Process (AHP).

FiTradeoff A Flexible and Interactive Tradeoff elicitation procedure for multicriteria additive models in MAVT scope. Available For download,
1000Minds software For Multi-Criterfa Decision-Making, prioritisation and resource allocation.

BENSOLVE Free IatLab implementation of Benson's algorithm to solve linear vector optimization problems,

Bubble Chart Pro OPTIMAL , desktop software application that integrates a variety of bubble chart types with a SMART (Simple Multi-Attribute Ranking
Technigue) prioritizer and an easy-to-use LP optimizer.

ChemDecide A software package containing  decision structuring tool and three analysis tools that utilise AHP, ELECTRE Il and MARE. Available
through Britest Limited.

Comprehensive Package for Multi-objective Integer Programming A package containing source codes to enumerate all (or some of the) nondominated
points; to optimize a linear Function over the set of efficient solutions (to an arbitrary optimality gap; to compute the Nadir point; and to compute an

arbitrary component of the Nadir point.

Decisionarium, global space for decision support (for academic use).

DEXi, program for qualitative multi-attribute decision modelling, developed at the Jozef Stefan Institute, Ljubljana, Slovenia.

D-Sight, visual and interactive tool for multicriteria decision aid problems based on the PROMETHEE methods and Multi-Attribute Utility Theory.
ElectioVis MCDA multi-method application.

FLO, MATLAB-based software tool "FLO" (Facility Location Optimizer), for solving single- as well as multi-objective location problems

GUIMOO, Graphical User Interface for Multi Objective Optimization from INRIA.

IDS Intelligent Decision System for Multiple Criteria Decision Analysis under Uncertainty (using the Evidential Reasoning Approach).

IDSS Software: MCDM software of the Laboratory of Intelligent Decision Support Systems (University of Poznan, Poland).

IND-NIMBUS - implementation of the interactive NIMBUS method that can be connected with different simulation and modelling tools.

Interalg free solver, which includes global nonlinear multichjective optimization with user-defined accuracy.

IRIS and VIP, IRIS - Interactive Robustness analysis and parameters' Inference softward For multicriteria Sorting problems and VIP - Variable
Interdependent Parameters Analysis software.

MACBETH For MCDA, Measuring Attractiveness by a Categorical Based Evaluation TecHnigue in MultiCriteria Decison Aid,

MakeltRational, AHP based decision software.

modeFRONTIER, commercial software developed by ESTECO Spa dedicated to multi-objective optimization and multi-disciplinary design, providing an
easy coupling to almost any Computer Aided Engineering (CAE) toal.

Collection of Multiple Criteria Decisien Support Software - by Dr. Roland Weistroffer,

(2] A 7|2 A AAE S =3 AT EY0 BE

(EA: https//www.mcdmsomety.org/content/software—related—mcdm)

8) https://www.mcdmsociety.org/
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...a tool box of evaluatlon methods available (including weighted
DEFINITE 3.1 summation, SMART, AHP, ELECTRE 2, Regime method), graphical
analysis and extensive sensitivity analysis possible

I
o,
|

A H | - webpage: https://spinlab.vu.nl/support/tools/definite-bosda/
- FAH o2 ol MCA &2 MCDM 7|Ho] &85 =4 9l X ke
o | S A e e elolal W) oo Astel Hel ol
DIVIZ 7% | - “A software workbench which helps to design, execute and share
complex MCDM algorithms and experiments”
B | - webpage: http://www.diviz.org/
- R TR 39 T7} R E(package) 24, R ZT213S MCDMS 93] AM&
=
MCDA 54 | - R ZEode) Z)ukele] R 2ol dd AA Ao] a7
Package for - Support”mg the Multi—-Criteria Decision aiding process for R
R program

[y |- webpage: (SF

St )
https://link.sp r.com/article/10.1007/s40070-017-0064—1

- 24 MEH(ES B MCDM 7IWH(PAPRIKA® method)& Z&(H 840
“%01?1131 MCDMA 7]u4 ol zs}x%xhﬂ)

* Potentially All Pairwise RanKings of all possible Alternatives _

_ ¥ o) ¥) al(pairwise ranking)oll 7|Wto 2 F1 JiEE Aoz FAHH

1000 Minds % SME AR, MEX AR 7bs,  ‘group decision-making * 7]%
QUG LO0BAA Az T

- “Software for MCDM, prioritization and resourse allocation”

I
o,

AH | - webpage: httpsl//WWW.1000minds.com/

[e]
O XN W TEZ O Ao 2HLE =1
Bubble Chart SR tﬂo];qtq 71%5 ﬂi‘sﬁzﬁ) 22 Ao 2R Fa

Pro OPTIMAL | E4 | - ‘:'/\* HutEs Ao g7)/=213 e ¢ 2 e
(Bubble Chart - Desktop software application that integrates a variety of bubble
chart types with a SMART (Simple Multi-Attribute Ranking
Plus) Technique) prioritizer and an easy-to-use LP optimizer.”
Xéy_ - Webpagel http://www.bubblechartpro.com/content/project_portfolio_management_v6.php
= - MACBETH (Measuring Attractiveness by a Catagorical Based
=4 1
TACD?ESE 7% | Evaluation) 7I'el @ ste] AHE
or B | - webpage: http://m—macbeth.com/
- AHP 7]4HF oA AA XY 4 AMu|~
Ex |- Z2 o] opd Hujxoln, MRS FHoR 299 (AE )
MARE TT - AHPel #4¥e] gl @A EA)

AW | - webpage: http://imakeit.kr/info/

- 105 -


https://spinlab.vu.nl/support/tools/definite-bosda/
http://www.diviz.org/
https://link.springer.com/article/10.1007/s40070-017-0064-1
https://www.1000minds.com/
http://m-macbeth.com/

2H

=

=)

LEA

=

(o]
il

2
)

GTC 1

Ao 17

HAEA

&

K0

AT

=13
=

A N

o

A
v

=13
=

e

-
o
T

ZEH A A

H
=]

el
Ne= 7|

) 10:00~11:30

2l
=

2019. 7. 26(

ofl

0d

A7 B

Ne= 7127252 G7MMA N

& &89 Key-Expert, B7|-d

A
Aol

O A/4 4%

= o
T
“w ;01_
ORI
e

—_

A
H

}
]

7(;)]0
zlfsgo

b Akl Ak A

J]

st F7F T AA 972w} gt Al
7lE FoFoE AHA

o
=

I} 2ol 3PS
2 GTC7} Agtk

=
=

U s e e
hmj

S

7 4A

=
a

to $gute] 7]

N==ol A 7]

indicator7} )]
(e}

o
=]

o
A
o
ST L

Ao

Il e

g

S

X

-

o7t WAEE AXH

* UDP AHA|

},

- 718 AR KSP Atgo] A AA S

o W 7EFR e}
Aol

o g =7t A 7

froat
o
w

w
)

o £% [FCY ¢

35}
=

s A

- g =7t

=3
-

aHIF

] A1z AE7F A2 U3 o=

[E A 3] A&7 AE3Y oA FHE A= 2 HE 4AA)

I ==

YA

2|0l

AR

2l9|

HgtE BM7HA 1.8

w

o}

#5)
- 106 -

3L
ol

- El}%dzﬁ;ﬂ o] BM7}A|




0 NFNE FoE FHE AR AMHAE FAAW oMol £aF W
8 HoW o8 /WOE o|F T develop AW F UL AY

of @A B Aoz g

¢

- BEA AFE AN BAS AF T £98 FFE7 AS NG T
ARV B

- WA A% FHoR FIFPoU, AFATY AL W AE/Hs4E ¥l
QA A Fobel AX, Ad, 23, Fu, WAGA, 97 A= 5 FFH
o] el = ojo} 3

- Business Develop #3¢] So7kA] o FFHo] gl

- ARFE] WA AY 5L Fasle] AT AW AE WAEA Ba

- WA AET wEY g A PO BEl oy Fobh 4 AgH o
oF FFAE, E3E A% 5& AEAL 5 UL

- ez BARE FEE WL GATe] oslnAle) Hel D

AAZE HA o daido] glemz A vhd el
]

A7) Hofof &

- FEvet 9 & AdFEol AYe I8t A7) HEd T FUke] 754
%L%q%—t%i?a%m o= oy g0l Jd3, 7 AFE & Ae H/MAAE =
= Zlo

- 9B 3 BIPAA BN Azkel glomE thg B9 w) ARAL 2 F7], HRF
A#l 5€ AalA Ags Folof g

- B7HAA Gl BMZHA] S017HA =™ 7)13ke] SHtetnE A g o] Ha g

[ &%3] Key-Expert :

o ATHA AYAF wHAE FHAIIE AR A TE L AR A
A7

- 107 -




| =2 7zs1240

BIHHA JhE

O]
ok

o

[ ol

o

s

o

- HIHAAE =71E Hole AAR THEXR|, U] HIAAIRZ RE Tl &
S 2R R
* 249 generalized® F&¥ 3199 sectorEZ g HEE FES old¥slsl=
=712 arlsfor 3t

- J)Ee] AWA Aol BATL o} ARA /S ARE WE B T
Zel ol #A1¢)

- FoEI e RS UM T2 YRS LY ZE o] T ok &n}
2 Facld g7t HE Favt utE $a%1A e ojE ol U
- 71E BH, Z7E AR, I pE SAEd]e wE Favt @Y ER AfF

- FAHOE AR/AH FJrtE Y VB ES Bol HEAA Jo U IUPEE F
3t BAHAA, AFADER g FIHAAVE B e
*ol¥l shtel AT E o siA"TE A4S sHA @A dow, YAREA ] A
EEX ZA85H4d bigte B3 4
* A 5SS 18T sectore= AR FRAE] AA AA R 2FAE £ UASA
E 13t . 7159 BIHAA A EEkA] XY RS BREete o @
AE F7HAAE W=EE o] E34

- ofd FA oLk met FUEAE, 7ESAZE o DebA 7] wEoll =AY ol s
71338t g 7leroE HrbskeA, vt w7 dAolA el dd ¥
o] AHA Hrtst=AE AalFooF &
* A @ ool BtE rEWE S e e WY

A ng

Y =7t AR tdr]EE&HANA oln FAR 7EE & FA oA HE&E ALY

2 OE 7le FHE == A& At T BHFe dFo] FUrEO T

o & dZgE advanceAlZ F U+ Ho] AT oojoF &

- =m7F 2k FHo] ol o]FojHTE AL E TE FYEOE ojod F S

- T2 BEAEC] Iy AP APS 23 HEEEHYE WHEY V=S v
c A & A 25

28 nF

374 7w Ete] ODAAY AW W WAAA wEA Basda 448 @hHE

o2 W T A dW 4B)

L FaTe WAAARY 291w Aol el oA A (AAUAE ol
AeAE Aol Qo) BAAA fol FHTFAoE HalA Aol WoiZ)

- W 7 A o gAY HUHAAE as (W 17 A9, Tles A
g wjo] 7]Eo] ol R R categorys Uir HI7MAIAIZE E8)

(7 oM
R=)

Hd g

MzUs SWeld BY @A A& Fat Asld EAsh F14e el 37
st e ARMAUZOE Z19e] Fgolr] MR FHA BAG BARE

=
mismatchE 3l4st= 2ol 8%
- 7l&o] At fEiME BESe R AAE v HZ
Fo] Y3 7]&2 affordabledtal z7]1E0] HA &4 5 Q)
(AA =59 o]&, A material AHE F)ol Aojok k= Fo] A=Z FFH
)

- 71& HI7FAAANA YA L3 mismatchES o2 A ttFo| =X FA}

Zo]l a3 XA
A benefit

o
=l
—_
o
O
o
i

- 108 -




O #a &%

3
>
N
o
N
)2
ins)
I8
Lo
N
o
~
ok

2
e
N
N
ol
n
k]
ok
rlr

o tig €48 A= HvE

- g A ARY EY A= wiAE o #AE FFYL F, YA H
ZAE o] ZAZ & F A
- 7137 EY gX'E d9d YA UAH YA E FE Ha

o MEZ Yol 71efat T2 Ao AHZ Aelr] Wre] FH2 24
A Aol 2 A7} 259

=771 ¥ e N==9 g=37t £+5)

Ed, T35 5 AALAE 33 e wlA SEEde ZdBH oA

=3 7158l A= Y

- =7HE Adta Fvhvbg e 78ke 1ol tE27] wEd Aol ~HUE
=4 71#e] AtEl FxEH R g THs)

3 gelA FAH W= st Zol
S

o

df &

- 109 -




| == 7=

0 A2% AR 489

e BIHA iy A+

3 o=

Ne= 712782 B7MHA HE A+

=

ALY 178 2o xR

g A
2019. 8. 9(2 H1,23)0A

) 13:30~15:00 ga

Ne= 712782 B7MHA g A+ 25 BEZL AHER

o
ot

At

- =TS MIE(3)
- RH2QIE)  SH
SOIH () : LHE

8
29|

oA

O] B7 A A 3d oA

o GTCelA At

- A A =Tkl UMY Faet ZRAES | A A8 He Ao F=

& 71ES A8 7IE A AE e

o Al 71978 TNAS}H B2 GICIA 7197|eFe B7HAIE rhdshs Zlo] daiol

- TNAE 53l A" 7led 27t =uE H7HA= AAE 71edte] 2ok =24
%

- TNASH ¢-2] 7o 7lso] A2 452 we] si2d ¥y A= 22

- FATH FFAL YFol ME AFE wo dd Y HE 28
* TNASE 2Hd5He= X1|°| UDP2} 0H7|E|01 initiation=! IpA|
* 22| A= TNA 20| Btdrl= Aot 222 FY7|&2 TNA matchingd|
704t A & LW SHE 2F N2t JAZ

O WAREY)T #d 97

o ‘NFEA Y e AT Fe A=

- Ashel W,

A, el A7l & FAH SR FHE o ok debate?} 7HsdH

o 'AAAQ 4l "ol accessability’Z EH
- TR MEEE F£o9 AL JHs AR T&F

- A FAT FA FHIHAA o)A FAle fEvete|lng H ™A o -9
L5, 7|& 59 AFEAHJ XFE Fa

- %Xﬂﬂ ATl ek A, FHEF dBAde] dojoF 28 =7t FAl7] ek

- 110 -




L EIY S ALPe e WA F8e] A BAHET) ol 8ol E3hEA}
#o) Wt g 29y

o A&7MeA S g4 oIy "X %A (continuality)’ .2 W7 8
- A&7FsA ol So7F AlE, EIHEClE vheal Qo A ofu] mjelo] ofz
- AAH oz A LTS Ol BF 2dETa A

[ F71&(h= |4 o4

- AlEAe 2Adrts wilE ARl B3] ‘2vke s A 5 247k vt
ddE AFTE FEAA AEEHI U

- eAsks WEl Bod eVt UE Al 0L ¥ £ e

- Bes] ek WiEo] o AFSta @ 4 dEA gy — DY dAE

o] whgra 3

¢

- AFAE 247t~ HlE SUHE S He Aol o dus
* LIEMOoZ 247tA HBiE HZO| data source?t S7HE0| CH3t data®| pools 7t
X2 JAofM LS 3|9 I O pool® EAID HES| FAlE A2 AE T

- saAke 9ol ohd #045% e BIHIAE st Q7] wiEel wiErksrt
Be Zlo] Mi¥gErt 2 5 35w 24dVs wE AReh 2dVts SUHE
= R He glo] ¥ ErE & (£ ofF gACA T L)

r:i mSt b

S AESe WaHow Ae WAL Y8l eAsks B4 ATt e Fol] HE
o edsts FEel 2 waol g A

H

o AFAE AN HE AP A HFHE AR BB olel g

- Aol dg@de] HFE s AN siFd=Tte] &7 Wil o + (e FE
AxE H74st7)7F o

(o]
o

o AlFAe] A&’ Ao Vo A2 M=o Aol i BIH7t obd

- ag @l mA, B4, EAF, EAAE BA S0l AFE aldo] Bad EAlln
NFEAGE dBH] oA ASL BE F Ak F2o| § wEH

o @Ayl ‘TN B TNA T8
AgNAE 71 SHAE

rl

2 pAe7E Foll AR TNA 24

H

- AAA F8IbeR S BIHARE MEel o E

- NS 1ol AAH ug SR S St 29HE REE el s
B AL FAol BF $Evt A

- RBAF F&IFsA T AL e T BIIE Abolol ARl e

- 111 -



| sz 7130124

2 FIHA HE A

- ATk AT QA A FRA AA-NE By PRSI Bk Ba
- o) AARE AFE] AT mYEE)eRE FHoE 1% A5 A (F s
AFREAF)
* X9z e Z/RIE CET| HE0| case by caseE |0 YHtstot EIh= O
HE AY ?1|0|*AE1E| Stof Z& 7H0|EEtRlIE BRSO B A=)
- WS A% AR ZesHAT e ARFARY daE jle
o 8o g igd=E B JIIA S E impactiveness’} 7HE FAIH(FANH L)
- eAs BE AAYe Baw A=Y
- AETESA BMEES Qllal a4 Hrples ek A Y, ey
9 X A, S FlErre] AF D A BHS FEAOR PR AL
;q]o]--:‘s]—
(FEeEEAe a9 A= IA 23 Bog fojo A wl= Aol F& AY)
(A&E7HssE TAole 7o A= 2 A&7 g3 Aol A, Vey H <
A A s Er)esnc] A% 9 49 BAS MsAe B Ado) 9
%
(1 A3xF AE7E AL 3E 3o =
HHE | M= 72728 BIHMA R A4
SAATIOIEY 175 1RIolmR
ol 1 AN1E- RFA ==
21Al | 2019. 8 30(2) 13:30~15:00 IES H1510/2
2o1F | N== 727|582 EINA JHE A 3kt TE7F A2
CE=MDISME Q) ABT MYciTe, NEA 9y
HEXE | - HEREE) SN L, oteT L, 2HY BE, A9 OE
- BYYNQ : =EE A4, BHE MY
O A B 97
o “F1Fsiele] Aoy HErolE A Tlgeld, 7% Fol FuHOR %
ofof shiEl WAXEIL Aoy HelHo] gt AL @HE 53 Adjune
AR AEE AFH A 2L
78 * IHE=0|A 7|o[Hof gt SA7F Fellof USX| 2=
2|9
I - el g o) s Aol fefdS WIEbA ARIRE Ao w9
ol Bhe A HAekd AE ot s
[0 “33Hg7e &7 oA
© SDG T FaAE 2T A &
- Y ZpRolU A TN FPeE BEste RPHE melHolol @
29

- 12 -




O “&E&A7e] #% oA
o "EEA"L "FUHB(cost)”olBk= dhe] WP ES Al Ao mE gy
(effectiveness) Y
- costE B = AE YEH o] ARE TES HAE s84clRe dEoR
7FA7E Aol ol=Ad

o EJ}H ) i(effectiveness) 7 5t
TR

5f
=
=

- CRRAT FEolA H&S GDP tiH] AFE F e FE%)SE e Re
A =8 A 7o
AN+ = AN EW

24
S vag g WAL A F7ke) dlabeld B oy 9% R HFe Folui
Aol £¢ + AE

ol

- T8-S GDPUH] e 5 Qe FEoERt dhd o]Fo] ASH HHAE wF)
6— =

A=AE o] Aoy &Fe A=A i HlE 5=
]

- YUl A9 ovAIAR, 7ol thdk R&D HIA Fo] HolHZE U] u
o] MEZE 27} A8E Q& AoEZ TAEL baseE 5k A7)+ S04 ALY
= ZREAEES subE W AFA = dolH AATE 7S AY

9%

- =S AA BA FEE AU, Axd fle AL AT BA FF
E A flomd Ax HAS sford AY

o “tirled Az HlEx HolErt Lo oA AR, o|A ARE F7HE, 9
Uz Aoy So= 7hgAow Hrlsjof 3

ANzl 2ehA ae Awe) 244 AV A48 des

o]
=

=
- Z7IEdEE Ak
b

el
7|1Eo® dfofd A

- 113 -




I Ne= 7|z

=8 FIHA HE A

- Tha E A9 AdPsA W7 A B34 A2 A4k 0 Lhre] BksHaL

@97 A%oleAel Gel A% ATk RonE FuY F& AR

o oA Hoke] A4S TIthiLst Bk A Al Bsle) A EIks WS, SlEEE Bke @

- AReIIAL] AS REN2IGIAE B9, $8, Ageluix 71482 MWD 183%
s} EUls AFEA T A shglel 2AZ AE FsT AY (o)
2 5o 2AZ 27] e A 28

- @o] oj@s o] FoiArfel] we}
Itz Aol ofele. @l
SECERSEE

- AR o] 2HTIAFS Z2AEA Fxbel] thek IR0 ¢htE wi= ODA 342

ABH wele ATAEZ A (LERFII} & ot AETe] A9 A8
Role subZ A8 BT A el 2o| HANSL AY)

kd

q

)
LA=a37) 2] wFo| REN21¢] A&
Aol WigEo] Z7RF IMWY 183=F9=

el

R

F
x4y

O] “A&47o &3t oA

o "R&D 9@l Al 7H4 AEE AROE U & Y Awolng Y Ba @
o] WMFe olWA EA mHSE o] F

- Y BB SPeAAA CRATR(FY)
pra

ofe] AYA & ARE = A= F& A

[ 71et ¢4

o MEZE 7|ZWsl ALl 3t 373 - 277} TS EZ U5 broadd FEoAH HEE
LA ROE BAANYGS dHFL I Ao FEHOE QFEE 7 EW3E
of g 7eraet 34 ALY 8RIES At AL AEE A FH F4

o

=

l_.

- =7F A FrHAIES TR B4 W 69 categoryE Lol il 54
category©ll E0IJE IREES TR HIFHE Alo] AR FRoME £8 AY

- Aejoh} BEAQ Holg qelste] B4 Fke HopE WA Br} 7% Fol
S AAA T, RHEFSE BAAAE s ZH o] AgHolof 3

- BEUSAAL S0 $2} DL BRel ANKL @ 9 oIF AWAEE e
AAs drhe 3Fos AAHE A T PEY

- 114 -



AT FAI T ANFAA the WFE T F Jod AUt B F A
- GCFY ZRAES U@ H7} 12 $27) Hess A ons} ol

N B
- A=Al 71571E0l Rk w7k AkAE 775 CFedToIu “XEA7
7}
- 713 1ES A AzEe] HErt 9FE Bl F
- R&D 93 #AV) AT 25 oE RRo g “IAEY Ao drh} Y=o
B3 AL E FFA oG “AEFA Ol FTt

X0
oo

124, 22AlZ Uiro] B2t o SelA Fristd & 237 e 5

f

- 39l AMELS] sub-aMElet A9l BAE S sub-bHE & 9 AMEZE A
2 AAFHE AAY o AFE sub-bHE tste] o3 dA A U

MNezol A e =7k 47 2=9e] deA Sdsta, 18 oldsty] 9@
AEAZe] YA 2AEE 22 AY

oIz ool 7)Fel Hekd M= AREe] s AL MM 9ske] Ao
A A FHE AT + UEE WS S dE BFo sheH(E. 19
~EB A9l 5) 1d Zoze BREv U WRY A 2L

« QIEFOIN NI AEME ZHO| 12 #HEs A=FoN NZHo| £F7}

HK
g2E3

=

73l

>.

1B

- NETE Ui 92 449 AE dska Qlo, AR AA oy $-
o] =
=8

Toel Ao} 2 ok

- 115 -



I Ne= 71271852 HIMA JHy A7

(1 12} AELAA

Horsg=s 2 "Wopls =} ol J|Et oA
c 2tE5T U
- AZEMe Hv|Z=g Matksts
- Y A7l ae =TT
A= - 7|&Mat oM £ npstA o & == _
||=|c> I—l—;o E—l— —IEO :|'—|—| /:I\I—| (7|ﬂ3—|j._:|§-|'§ °|_|6|_|' XH@H _L_L|6HOI_|—_|-’--
(Urgency) ZilE Efjz EXEof J|se

TSR RCTE N b R NL"
RPN NPT RS
A 1d S dy 5)

HE dx

2 A 7hA (B

SMHE mr

- c2ATlA siEEel B 54

zote 9 % 54 Zvke MY

oz FUE

- BIP|ES RATIA(ED) HiE
zilgm 45

£EY AT

%

SRH D5
- AN R 2 US
AfziTlel F22 Tt EHS

- 24AVtA ZdgRet ofHat & gyl 718 2lche
MZE ZIF FHE 11
- ol x| AL It FM H AL
2 Hg & 1d
- IR 24F
- RhRs ChS-HS e gelol
o IGHAME E= Aol 2Et KO Al o X
= = - ~odol o ol o STTma T o
ok PS| — Alzl Lo = 7(|-O4—'T'——‘?’—Oﬂ L 5+ T i} , =
v | Sy oSS TR AR sy st xEe uiiE e
(Vulnerability) g He 1ol
- mYel A FExR wWE 55| AP
A2 MT B S e off
HE
S =
- BoY BBl X&IsE U
e olle| 7|oi&xnt 5 227t
- YEkstE flofl Ecob #AA FEO0IA MW £ Qlooni wL}
Ha8Yest 2 ol o 5t
_ A 223
XNEHotsst 2|« e A stas ma
- _ = or= 1Ly o
Molle] 7]0f 8| - = ol x|5l= ZHo <. _
.__O{I | 7/ & = catsgoryoil -rL | 5t= E I X E7HoAo| 30 ZEoi(sk2 1A
1y Hi2t2l ot X[of et 2E 22 _ i _
o 20dol ool ﬁ!’%}l)uEd AlBA T MEsHHEkst
- silE 27le| wXMAE ¥ NDC =
Sufel R3t off HE dne d¥
- o X] otE HZAM EHAM
HEN Mo A8 HAE ZR
o SMH =
e - MEM A 09 ‘HZMT
L = “2M(A ility)” ©
- L= ‘84 (Accessability)’2 2
(Applicability) =
A

- 116 -




yoles o goblE ot oA 7|Et oA
- el Zotel Eet & X[XHH
zo| 7127|5429} o|#7|EH
of Zuleto| RN HE
c 25T U
- S0i=e| My Y2 22 I
(RE|Ltah) FHZo| M
Zoby & 3t of I Y ABREY, 71E, A,
A omSotel BEME T2 "
c Y Ao
- slg =7tel NDC2 SDGete
25N HE
- 759 2%
- Rpeix| olzle| @g#at ofyz}
Xixf EMoR oIt XS et
NEIE of #lof REg metsts UET
st HEN nefste He AE
« Y A7
- 7|%Hsz olst T Lol
3t 7jojE HE "R
SAH W
- BHs Rt £271s40| &Cin
WM 20 HEI X
2&tA 3t o
- J71%7)e #E Uy g | Ry EF
off 3 pe x|@ o prs| - P HIHKE 4
AHHE g 7} JlZzo2 5tH EZ = TEHE FAHo =
o = o =] =
ag? « R59 2y 2o 2t A
= - o Ay Sel "ot 2 RE B ES 22E
2% Aoz ALREH XZIL slof olof ofE 2
SS9l AE Y MPBMEY | s 2 o= x| F 7
=50l 247t &8
c Y A7
- HYTE YAl 22 1|8 7R
9 etgtele wix| JHsA
- « S A7
o - J|&xgos st 7| FHst 2
(Eflectiveness) = 9 mg s e =R
ool o ol e
- 71X Al gntdol By ME
- R399 2%
- AMAMA Eva =1
5 2 el M et NE2 8
dience) z+al | ¢ EEE 1T
2 -
Conleres) T | - SEF7t mRel sz
. = X7 Mol 7|F2H -5
B A TSl "o e
- s|geteiy Zsjolo] 7lof A

- 117 -




I Ne= 71271852 HIMA JHy A7

Wrtes o HoplE "ot oA 7|Et o
of tHeh THA, MMl MY
o o
= 4=
« Y AL
- APl Halsor & J|$ust2
elgh msfoll tiek the 53 gt
%|
« SHH mF
- R&7HsN etRel J|za/olx
A JIFED J|BI|EFR9
A 8 AAEdEt TS TIRS |, yeal ax
xX[&T=5F ut ZTSlsl= 7ol EAHS = 3
[Bolset &) =Astc Aol FAUS - H7Sl, WIS, TAlEEEH ot
Mollel [0 E |« &L FF ZAEAH 2 = A= X FE e
2B - A&y E=E WM g EeeE | D100 T T UE T S
NEE 7428 a=
« SEY ATl
- gfsl =7tel sDGetel R
=)
- B53 BF
- zatel 239 Y 2E, X% | ERA A
X ATl A Jbed Jida 12 e - T4 oM AFE YEnlel
P - SYY A7 =54
(Sustainability) ~0lX Al KOl © A st (| A L AL L o
- 71E0lH Al Fojeol thEh| - x|S7bsAoleks gofe| #Zol
gt o s gor @ Sof Sk
st 1 €
HECREICES
o
71®7|aFel |« 75 2F
AlZ 8 el - MEEH oS Ejtehs MK
435 7ty Bl MEY WO AMERE

- 118 -




[] 22 AEHA

i S =]
2z e
e IEPS TN R=E
CINA SAZHIIE sledsiod ChARoIA Sxl0|7| el AlZAO| gl 74
~92 Hol cHloM HE % 9l 3 whelol TR
. 220|3r0|etei T QAL O E
- AEIHsHE BaAZol glof” - Wby sl
. EU0ED Stas @
(Urgency) _ Aol iRl He T ate] Mub A 9 @7} Aoj wa|
Clobsill, Eapl, Alzksb 2oiLin 9T & croz g of=g=ote) o)t
siciol mse| olmaple M, KA, KMEole] 7S, Mol LXAlA S
AEIZVERIE)IE pEslof QeTlel stEAEo] ol LTl mat AlZHe
Holg 4 olctn &
LGRS
_ SATlA ujEZ HEre00ETE] 174 E718) F0|2 S FoHM H AlEle
TEsis uge MEE
. 220|mLo|Metei Y QA O E
il A|AE[O R s “aHT| S| Al A0 A
SAJlA |+ BRI SHEli T RECl B
& ]| - SAYIA ZEEA L Dlole 9E VMBS HjEL o Z7le B MHE
5 . EU0ED sas D
_jEZe feE 2MIlA WA EI} Ue 2oSaM BE 27|sus)
olslECle 7| 2Hs MoBopl o AlZsln Z2s6iCta Hojo] 2ATIA
ol Rcts 7| Ewst2olsh X5 M (X5 X /0l /2 E BotstD 20|
SAJlA Zze DasClY sHAe SAVIA wA 2 Ejle U &
BAU, =7I2AJIAZEZS =T HotEHR
o c = qA = 2ed EE
5t _ olx{olZHHDIZ 11Tt HER GDP X ES S5 HEZe| MSoier gol oo 5
| NDC M Z8h DAAILIZ|92 Tofsh X7 X E L2 el
= . 22o|aLoldtei T QA I E
‘ozt stol” > "oizt mI)
. 7| SHslei e SE0 Ha
_ Mg oizts zolsly| 9F X & ojzol ojS 022 Aoz AlmHol ma
Jlsus | ®l A Eo| et maiyl We (7]E2Hsl HS xfeloA oM my ms
el 3| eeiM m@olE B8
oM |. mu0iED Sas me
_JleMom JEustz olst mafo] AzZtMol ofEt ot of Jof i 7|
sl OjS £ M2 olers Wolsly| 9is MExel (MM, M, 7|2, ola,
AA S) ozt ®olol oz o|=o{Xof B
. sEEANC oAl oz
CAIBA FlorM e oletnl S olato] oM S Seld 4 9= ROz
27 ol H ze
)=zl oje x|otsiol A|ZES BEE 4 9 Ygoz Ma TR




I Ne= 7|27|852 B7HHA 7HE A+

Yolats o He o7
Hop|= = =
o, s, 78 8% &)
e KOTRA ZX|& d7¢ <
- A|BAHE Hotsle 7|FE22 Mg A=Fs "Holsks Aol MeErstx| o2t
‘oM ds | “Madzids) 2E21F "WotatAlel xo|If JUEX], HEMSZ
X|gtst= "izb cl2X| 22t 86Xl 7|s= WE2 2= Ao|E& &5
ol &L ct
- SHROHXISE 2EfR EEF
-MES HE2 I8 MUAMOR dHluste] Hotste 28 MEE
o st SHES uF
- MEMol2t 80l VMl Hotets &2 Stz 22| AFEsH|ECtE o2
Hotesel AZA, 284, XEN 2 st 9otdnt2 motEofof g WS
S=ZM m2iM MAEMo|2les EdECctE Z2Hd(Accountability) == MIZ
EHEEE Aol Metsiotl mEtED SA[ offo e84 =1 AR B5
EictH SEsto] Gote == AUAS ol EdF HEM thAl F=eXEM #7360
HEE £
MEN o SIEEAXct HRA 27
(Applicability) - MY J|& #HoMe EoCtE = A= HIPZ|IE Y 1y Y
* KOTRA ZX|& 72
- X &M =58 A5 A= RAD dZo|Ll MY 2T 027} X A
[71& =0 MAESHX| nietste 7|Eo 2 &8E= Aol HAEE HozE AR
Euct
- ESF S 2702 ol |Ee oS0l off Ato|sto] o|thZ HUtE J|EE
FXAsictH HES A5 2elsiof & WS Tadl| FA|7] v C}
- HEMI oM = 7l AHAol dist WoF &) X2l 7[FH MAEM R&D
o2k 52 15D X[HIsM FRAM= MMESN L MASESEE HI}
St= Ao =2 MEst= HS Hotsh )
o SHTOLX|SE ZEf EHE
- NDCE 7|8te2 == 7|F7]/&85RE 2otH=Z 7 12|st MefjoM M=
MY 2st €54 HiHoi R Eelnl HIP|E MY "It X ZEE MA
e EFO0|FZo|MEATR A O E
- “Ehe — “gop
o ZtCfEtW SHES wF
i”x’ﬁ - 2ol MAEM sh=0iA gofM = MEIIsMolElE 5o 2 HAso] "HotE
o ’z&'.'i'jjl 2;'—_?01|, Hil=xg M 51 7|Fo Z&st of EPP—I_ E_IEH%.Fi/%FEL H3s4
7b | sst Zsh MECH SN J|=0|H, MASY, X2 EHE, AME2 24ATtA
7| 2= st=3e] 4, 2w &3 58 HIP|IFEL=R EEstes AE2 15
= 2 F AS
« KOTRA Z X8 d7¢&
- dHtM o2 iU 2ol Mol M2 ‘FololAlo|Lt AT M2 AT}
HZEE = X EZA 0|5 Sl AlYe XHItsMot 282 &EE = ot
H0 A&t
Xl 2]-7] | st=mollHX[Sct ZEf R EE
FY 2| - M I3 el ofA|ohENE Y T SOl 2AJAZSO 2akHel JE
gy Q09 X|2|X 2sto{EE JHE=2HE v|wsto] T}

- 120 -




s XL o
Hop|=
o ZtOstw SHES WS
-2 HoP|IE & VIHE 0o F kM HItel = F&80| Zchl met
522 XHsE= @530 JFE A0l ER
o SHFOHX ST ZEf EHZE
- 7]/=H3 e |t EHoXIF =2 HMETS MYst= Aol E8%0|0,
Il U=F AN SS=2HE 5 4V HE
o EF0|Z-o|MEATY 2A|H i E
‘SHEH I - ‘2N g0t HoP
o ZtOistw SHES W
- 22481 gutMdol oo| xo|E EYS| M HIitgd=sE2 Setstl MFEHIt
128 gntgriet e84UtE L5 ddste A HESH 278 HE
- o2 S BIC 24, Y YA Mzt HHIo| NAYH =X Do
REH S5 23
2 8 M| S=ZEMC e JE
(Effectiveness) - 2282 ot FUAl o 7 o[&e| ofRFEO0| LI2=7t0|Ct o]t ekl M
Z24dol2les 802t MM E E0{E 12s = AE Het
- 2AIA AF NS o R of gk Als] 2 AMEN ZEEoA el "It
JNE N e
e KOTRA AKX A7
- = EotollM Effectiveness._ Yoz Futdo=z HAo| =1 UEHCE
(224 efficiency) 0 F20AM= X[FI7tsLMel 3tz DM -ALE-2tE
LMol 7|=7|=0| ol JdgF=s grtstn US4t w2k 3o =0 Cfst
Peko| 12 HItelofof & AUt
o MAzitstm £X™ W
- 2edEctes A8 = &40 2t Matgt
o St=OH X3t ZEf A EHE
-EEE JEFe 552 26l Moz AREE = s AHEHE SIY e
HZ MM ED olof et M, ME ot o FE HIt
(INPUT) | * S=ZEM ZRd Y
A A H| - FEe I A FEHSEHO| g2 A
T8&Its | « KOTRA ZX|3 A7 2e
u Y - dHHy 3742 258 MHEM =0 Hgtsictld MZHEUcH =&
S O =(output)e] oM E o Fste A=z HIte=0| FAEO Jojof &
;{ idQE MZt=|od inpute T& O|Me sHMHE FSA=E HItxlofof %‘ Nz
= t= gLt
ops |+ BrEoluixIBE 2efel B
Si= x| - NDCol Zlgrstol JHE=Zel olsfeknt Mol ofX(ex. ol¥=EY, COM,
A =23y Sl o 25 N "ol
(OUTPUT) | » St=0lH X3t Zef & EHE
H39% | - MM==9 o MHEM Az 7d| o gelo| & sty AR Fx{o| 2MXto

- 121




I Ne= 7|27|852 B7HHA 7HE A+

.UA skt al
"Holo|=
Ol ZHA 7t XILER|H HAEKX| LEE Magdzr ot €e
e ER0|Z -O|XMEIIF L QQAIH fE
“UeEX| gelstaxt o — “Us=X| "I
o StEV|ZTHIGITR B FF
‘MBALET = 7| FHEAE S0 st 2lo|7F 7 Eol22 ofel X|HM "I}
J|EC 2 0|sste WOl MEY Ho=Z Atz EH
o SIEEAMECE MFal A
- XMoo= ZEH 2 otell X[HMoll o Metsll £l
7o|.§_|_ _ o:|EI: 7I-2|.|:||-o§_|‘:_ %_E_g” Elo:!
- Ct3k O] & ot HEE 0|Z5l0 HWIIEX| 7} 2t
e KOTRA Z X3 A7 9«
- M Z|=st Hiel ZEUC 2358 AS[A ZofM((of: i7|RYE =R MES=Z
olst SE7|MEA U &) ¥ HAAMAH ZopM(od: Cost-Effectiveness
Analysis §)0] o Z2{=ojof & AWZE&EUYCh
o Mofttisty XM W
- X|EHM3} AMESIStE S “V|FI7|22 EHEE 24ATIA U4F MIE ™5,
A Moz HItsto] MPHeMDL A S = s Ak JIsM Eel’oz =3
o St XSCH ZEI E &
-MES MX HEsM ol 18, XMz £ 7|& X -2 Aol
S5 oyAZs M- elg = J=XE It
° 7_<|«|'[;H o|'J__]l_ él_l-%_é_ Eﬁl\_
- UNCSD SollM Zmetst= ESSD, X|&7tsst &M = XHI7FsMd o o{7|M
AlEst X|EMol|2l= &0l MEtetX|e| HEJ 26t grl O3 SLol2tH
XEZ7tsde 2l dolof A A A, As|A XEHIHsH S MEsHo
J|E=2 orsofof & <l
A =& A | of ot 24 2 ]
N - otef el 7|F2 R&D2} MAUSIIsME Motz MY
(Sustainability) _y
o SIHEEZXZICI HFA 2E
- X|HH o AKX AISE HERE 20| X[ZIssHH RXRIUMECt= Lol AS|EH|
AN MAYMo| on|E ZELI/U+E Sustainability2t= P ctol= X HSH
HOo|X| &£
- JEI_' FAIEHM ZHo|M Kpeldzl £l 729 dE= T2, dTeh M
M JtsM So| "oty|zEez Tl 2 242 Mot
J KOTRA ZXEH A7
- QA Z|=st Hieb ZEU Tt
o SO X[SEF ZEIY B
cgar 7f | - =71 ElEolMe HEN 222 £ 7 ULE Uy MHE=e Yl TRE
H | g5 29 Aﬂfzr o M E 7|&d el 276 727|832 208 &2
Jl |+ 2 o |« EF0|Zo|MetdT Y QA|H Of &
7| I:H ?_I_ “-1-1-47|-O|' %9.7" 9}\%” N “%7"”
T |R&D A | . zetistn 55 WH
ci - JiE 2o RAD WaFS THCHSEY| 9IS MIEEQl XZINEl HIP|Fo0| J=TP?
o & =M R&D O &H/H™ A oA = st &= sX| = E5|L =8 & &

- 122 -



Yolats o He o7
Hop|= = -
e X2 Aol Hudel HoteE "HEE 5 JU=XIE Ao 124stod
Hop|lES Md-Ystoor & Al
o Mantofstm EMH™ W=
- FItsld 7|F7|2e 22Y AT MNAS st A Y X FII5HH
E ]
o StoHX|SCH BEf Y ElZ
- DZIAEP Aoz ol MAEMSIE 25 IHELAIZ & ouUXzEs)
Hl = ARE £l (offfX[Z&Eh ESCO, Green financing etc) & % "7t
et | EF0|ZolMATH AYH HE
Qo M| - fHItE "It JUZ — “"WIY
Hedet| o s 55 W
7ksd -0l Al HH|, Ml UM W Mg 52 mohsfof St X ERAM 2 A
Mg, 7|99 & 2 ¢ MY S Huk ZH/AEE S 7F 1D HlolE
M, 7184, M2 & O W32 s4d0o| Aol Mol HItE
ctE e = JA=XE AI™o| De{sto] HotV|ES MAsto{of & Zel

- 123 -




I Ne= 7|27|852 B7HHA 7HE A+

[] 33} AELHA

o R P

o ook N ok

Ho|l2z HIP|ES Al
2 ojgx|?

ro
[k

P EC

S7te

- &7tg 2
GDPE), i &7|0

- olg X ES B

R
rir

273

0x o =

- MRS, B, 7l4bol
golst x| of Lof cf

tA Data EH7}
AHlofl M 2f)

A choil of Bt

21 f of

o 4> 4y o

SREEE

NE T TE T TN

—

0 0> EI 1 U

4 o
o M

)

mn
=IWAE L ool o

sl & = oke

7| =

0x o 4o

ol —
AA

o| A 0] A

=
=

s

m
on

o

o MAZOistn SXH W

- 20KSectond 7| F7|=
HMNE ERE X[xzoll F7¢

- oA &2 (R&D, ODA &) At 2| 7F(Sector &)= X| 3Ol
<51

ol
=

A

o

S
s}

ol o

~
o

g

=

elofl =M 7|7 GCF,

B (el ), #ef,
, SDGete| T3ty

-
H o L

- 124 -




%
ot

- BT B55 D
e o - 7| B EIHAEeY) = U RAD B CfEh T4,
B Jlei%ot e 52
= - e UN & MZTZ 5 ZH7|Fof oet X|d==2 28 5=
A2

o

|swsMErlE WE SAHI & UAL UNFCCC
7 JlsMo|l 3E=2

o e

e
o

R&D <2k

8

||-H

u |0
I
0

A
I? 0

™20

w07 T
—|'|_
1
Rl
1o

v g Ml
T
El
=
2
oy
[0

Hl El 4>
= >
Al
mn
o
a £
0>
=
0K
AN}
N
M
[o}
HU
T x
1o

R&D FAt Aded2 HeE

H|S R&D & H
A M7 T
goplEez

ol
K
t0

for

Jal o
o ¥ 10 ol

J
iz
o

g -

N il

Ral
1o
By
2
o
Rl
o
I?
N
ok
2
rz
an o
o

>
0

ey
e
|
o e
2o
|'|_
m

o U0
Ao
3n
_o'£
kd

L

-

.I

P

el

ot

|
i)
bal
0
0
Ao
(@]
H
m

for>
rok e
0
kol
rl
-m
I°
=
o "

m
>
=l
H

|
[
Q
I
e
o N
or
0% O
ro [0

0% Mo ol

o I
R | oY i

o H im0z

o
ol
i

a
2l
i
e
o H

[ ]
m H'r'ﬁ 0z
o

>
-
x

J

0x

1 [0 0
" =

p'h

El

O

=

Mr gl = o

1o mjo
0%
_qk
o
o

. =
ey
2
ol

oh @
I

kI ol oo

ofr
-

4
0
uny

0f0

rlo

o o XIS e ZElY HIF
- HE=olM 1ele GDPHiH| 2288 M4E2 oze
FeHlE Hoz AlzdE
(Cost) - ZHY 2 FHolM =7t GDPUH| +=&Its2HH )
of &t HIES 7[ES U2
- Lot =HI|F, ChA2Y

2AI7|.A

=== A TIA

SEALS s
i & ZF

EE _

Mo odak neATy =t

i - -1 o

- 125 -




I Ne= 7|27|852 B7HHA 7HE A+

o Mutistm SMA
-2 JMEotE HMEsls
HavardCh 2| £tz o151 -F 0l A
A FXE XNEHEHo=R HYEs
ZEAd &5t
o SHIOHXISE ZEf EHE
- MEZ V(s HEA LV 4T r(d M

>

—_

7l oyE = ctet
MNA FEAIY EH7|
b2 gt &Hus5HH

Eﬂ

ol

A

ol M4

] i H| & i _

gtgol tist | H2S doiuustd FUX HA| J7ts (F2 st

85 2o WA s A EE SHHLUNL FHS SiteR)
K2 - Sdtistm o

z o

- ClEAZEH

4y XH7tsd HIXER AMEE
ANEESS dENM MEst=
2 s

o] £ dlolg EZAolut
tHof| £2 &8

>§u

HEf A 2

A2T e wa o4|ﬁ FuH B2 J|zidol metEIbl ofeig
2 A5} 1

cH L—
- meEtd g4H Ly W8S g7t Alx2 st A

7|O:l M A SH
= = |
Bt 55 1t
AR el GDPofl 2| - EF%ﬁEE.:.*OHH %‘jﬂ’ﬁ_ XN&7tsyd "HIMKER AP-_%E'
710 = ANES BOAM 7| =Hetet &0 22 AE MdsiA
AtESHZ[E M etet
C RN SE 2HE EE
S HER sUTle MEAl Slofi, A gl H[EUA
7|2 MZol wE MejHE DEEEEIE F2of b2
nezs gy | o0 tSH

- BiEm Bas DH
- chEAZEOA ASIN XZIHSA HIIKER ALZE
XEBOIA 7| EHstot pElo] 2 US MY -AIES|S

0!

X obst
NEERTE
c AROURZ T 2elE HE
- HER 7|5 IS8 9T #5202 X[HuE Ao
Lo| =l A NI = Bthe| 7|3ME grvt 222 MotgEot
o| = M ! Ta7h
of XNEZ ME (Hd 2Dt Atsld Hel 222 20|

u 0%
0z
=2
N
tm
3]
0

e
Hn

- 126 -



18 3 4 BAAA AFA AFE 9T HEEAA
DHE= JIRJIE=2 IMA )
SIHHIA ISl 388 ?% dEXA

PIAYUZ? A3 A7) EHE A F5
A A7 o AEI AESNY £G% HERAE FFHT Ye o ALFYU

2 AEAE A&7 AEHE S dAeE NES 73V EFa FUHAAE #1380
AHP(Analytic Hierarchy Process) W4l 082 TZ317] 9

Aste] e NEF AFIE5 BAAA AL @7 o AFH A8 B ol e,
A%3 sl FAE BAAEU

2019. 9.

e 7] &AL E]

¥
MO

of 8l QlE{Yll M= : o|H1E &l 5(010-3138-0955, jhhwang@eongroup.co.kr)

°
Ml
HO
0H
A=
e
re
J2
2=
0%

My odztx
L M=t
= 2| E-mail

- 127 -



I Ne= 7|27|852 B7HHA 7HE A+

B A2X &y S (AHP ZAFEH : Analytic Hierarchy Process)

% AHP(Analytic Hierarchy Process : Al33 £4%¥)+= AEAA 189S JretE&5&
AZslsld AbAAR 7|Eol He e oA oAEA thdo] He tieh 3F
NaE FRH o2 s A WYY,

O BHHE : Ay Zoxo tat Brhs ey 2 ASE ALgste] o] FejUch
T 1 3 5 7 9
0] 'S S ot B = e =5 i s
A O SSokl &2 ot B2 HE2 O 52 OQicts] o 52 |[HHHo=R F2
=< (equal) (weak) (strong) (very strong) (absolute)

B 2, 4,6 82 285 A= F /Mol M= Aol BHES EREE LIEHY

(Saaty(1980)2| 170l AFSEl 7M=L )

O ¥H8H

O @ A% F5 2 S W& AH) WHERe] P ol A WMEE 7

SHEIE WS a7 A9 FF 2 A wle Aol WA AAFU. ofel
2o] 29EE E71571W BUHARA BB Fo] 100 o] HES ujw)
A : B : C= 30 : 20 : 50

2 WA A F, SHe AR FASHEA
2 FHoE FAT/ 2 BoE v Hl] TS

@ (BdvizE BH7h o H5 vl
F e 84E Hlaste] S| 1

[AA] - Ao} B H7159] A4 To%ol we), 74 &9 sfigd=t g 3¢
& =1 A7} Boll HIsiA ZetAl T ad 5ol offet 2ol A AL

= ol oF7 oFy ol = =
w53 Gd| |ze| |se| |s=| |se| |se| |ee |=e 2
STTlE @M e 6@ e @ M@ 3 @] 66 @ e e
\Y B
B \Y
V

@ (8% =2l YWl B A7k 4F) B/t Auch Fasta, A7k Cudk 23 o
Zasithd, B C Boh vl$ (e gol) Fasithe Brslolor 28 $uduth

|_

(o]l

bz Tlo| Al2|Ad ThClhol| o

=3
o —

% AHP 2AM0M= 242 Atz 2 ke X7t M zof SH
71F22 MEEUCH M X|Tt ool JirtEeE datdol wXIE Ao nTt
FAo| Zo
O =

icks A g 2lolsto] 2 gfo| LS SEel & 120 ASS 9IDIOH—IEF.

I'

— A= —

- 128 -



RO
bl

& FAAAL BAGE 2 FAE

7T

ko3
T

[Fa] A== 7]

ey=rul=

B

Ch=

oM
KH

™
0

=
=

—
100
—

7

7|a2 BIHA SHES)

S
e

HE= 7|

A = io io o i | w0 | o |R A0z | Wz | Wi | WVip #0
a2l o R RO RO R R R [T er| MR | R | RR 70
1 14 S o —~ . -
& [ < ol . M rr ﬁ lofr ol na lof Ko <
N T — 7l o~ | U T u £3
0 T0 ol = @ o = ol | _ or M Tod Ko e m_“.um 0]
ol iz _ 2 D <k w0l o o | X © 1w H o o = )
o< E <0 o oe Mk ) Sl = Lz Klo e
= oe) K = | . ol | — - = R
=.___._._ o_._ = = ° mo - K 0o =T o ol S od _|_|_ =< _l_ _ H_.AH H__l
T o LH ol oK = ol m = M w = MU_M |A.|_ ni0 Kt Ho uﬂ_n._M M Mrr o N
20 > I i o R > H — Do <Vl o NN
- .A_.o KK o _||_o.u i N __M_ m.._ - | |3 ol < @. m Py 0 i EE
BN = nEE| 3 |= o | %0 H | 31 o | s o3| = Z S |2 Ko | & O
a = | o | Sy woa| X S | B = |Wg
_ T3 - R R Z o - =z »om | o o ol
M ol = N __ B i | =Fo | m DT o = <k ~ ?_ur_n
H = =T " | @ o mK || o He | =
LT B =3 T - I TR B e B B B i T I RTINS
- o o H o HFIHH | H | ~|T|ox oF 4 o & « o o |
Kl 14 - 33 | =— r = - A K
e iy a0 Ik o 20 E] KOO I T or [T oo | WM |~ | IH g o T o IH N i IH IH %0
0 I I e e BT - I T O R B Bl B A <H |mos = | W |
A |a2 |FF | wpNE| 0 | |Fe|FF | wa Wi wu| x| Ho |[wuwm| v | ®0
R0 or 40— i . ~
i A ® ool up | & M = M M_ _n.._u
— 0 = E} o KJ | HH & 0 Hl MW ™ E3 o
= R0 I S S DE | K
oh K o = 2 0 o Bl ) 0o | 20 4
- KIr - IER od Pl ) H e fan IA_l_ F 144 =7 — ﬂ& F|— N
T = 70l ol —@m D o0 = =| < i LK ook | i
B Kl o ol T A= I ol B = R TR Ny W~ 2 3
— < = _ _ _._._u ] ~N e = od . N() K Ho K o] © = el
2o 3 =3 H o % | 30— ol - B0 H o _Mo S| >
W 3= <l ol EE RS FTo|TH [ HE || m . 1S =0 = | K
] ~ N I UL D - - el ol v I UZ |Zdg | | w
N <t b (T | Qo | Fo WK (20| # | dow | RZ | Tm - | EN | 0
W T | W N (NS |Fg|Zo o |HN|g| N | vE | Eo | L@ || H
L = e oo = = R ol T
o =_1T S X0 ar b o — T Kl o] lod = I I=
ER wor il b Al o & N0 Bl LI
L ARG (b = o= | ™ _
N | Nl N Il W o1 | 7o 20 R0 o [R x| B il U BRI R
N |~ ok o+ 751 =g |~ = 4 G| = o+ 3r R0 R0 NI & a |
H0 ' o) K N o A L [NUNN N R ~ 0o oIk K NE | X B
B0 100 < nIxo T %I X0 of = X0

- 129 -



H| O

ol
=
or
<

N

il

ol

TS

Y

A

=13
=

ZEH A A

g

ivE
o

e

=3
-

o o )
Kl K0 K0
& e o
- &l —
T L "
[=n] N .ﬂ
M TRy
ol EIRCE
il o= J
ofl Bl ﬂxl
0|— g
5 o
<0 N o\/o/
ol — .
" o o
o o =
it S| p/o
10 Klo | T30 wor
6 T | © I
%l Kfo
ok o
N . _
ol | %
0l 0
Ko 4t 9 |=x
o =r o — Ko
= _ S
B T 1<k
oK m._ o <l =
0k o __ 3
—_ D o —_
H o o< | &<

s AE

F

—

|

[<)
—

[

c

- oAb FHE 0| BA

CcC
- -

Ey
=

TSN

Xl

g

o
0
ol
ol Jjo
AN

I ==]

- 130 -




Ka
T

B E2X &8 (AHP A1
O F8 WIS 7 v

o] Al ¥ H 7}

5

700 Ol "
o 4\_, W= |3 -
R <0 N N -
o < |- El
o < wH = &_w =
Qo |pliod B
g eE 5B
W | o —
= X o 0l 3 ol
SN R0 U Ay <
jod __ L,
o | g w _Eb
X H - =
R =
wls L L
=0 = Tl |y
o A kMo
m.__w G O B L
I D a
3 ___M__| Kl 5 Hvu_ T K m
oHl i K | S R 0
Tz AT |5 iy,
K & == 01 <
LR gy o < gf D
X o Bz 10 — LN
= u_kn % A woﬂ i MHI U0 lr._
58flzhy |5 w
T Tz Mo
WF oz ou=a|g A
o _ 2|2 J._u ol ﬂ_| 1o}
A D AL
2 O o | 2o g (| X R0 W
jof 7 W4 |20 51| of |20 M 7 3T
N N R E Ik (<R OF | oy <]
Hw nw w
22 _ AL
m < O+ | o =

)

=1
=

Ll

0| 100 o] ==&

k

S
=

X meloz

b

a1
—

A
S|

(

o
=

H

E<b

Zt

=
=

700
70
ol

&
Kl

.W.IO

©)
.

g gholl A sk} T4 Al

9|

JlE+2 HIMAL EOt

=
-

Me= Il

N o
HO 700

0

E]
__9_

A
X =

0

g
__9_

B

AL
KI—_-T

(©)

T o
Rl Ko

(8)

(7)

(6)

()

(4)

=
ol Ko

()

(2)

Ljo
LHo

(1)

(2)

nl o
of Kio

©)

(4)

(5)

(6)

WQ
ol

I+

0

£
__Q_

- 131 -



e BIHA iy A+

=3
-

REE

O B7I4E AFAHe AR B7171F I v

74171

3

3L

dEUT. A F4

Ho

3]
=
=~
50 i
To
<
©
ar 7
ofu ® O
~N F od
Kil of ol
> 23
Ll Tof Tof
~ Tl Tl
<n ok o-
ot NN
wo
ol
e
Kt &l
R X 5
—lJ n —_—
S
50 <l ol
N E:)
< o-
o ~

)

=
L

0| 100 O] = =5 i

k

S
=

=

chte

700
10l
ol

o
Kl

23t

ﬁr_wo

)

[—=—
te)

E

H

Ko
Rr
<0

~J

K

~
=50
-

ol
X0
D

N
H0 700

— b Y
o2 R
— o] m Oﬁ

E RE

T 0
Rl Ko

0 0
= Ko

od
Ko

~ of
of Kio

Ulo
LHo

~ 0
ol Ko

=

%Al
) =S
o &

O HII4E B4 MR Hrp7|E 3F vlm

- 132 -



Mo FUPUT. B BIELe B 2aUn

<
ot
£
IH =
R I
N 3
50 < i
o iy o
o = =
ol w -
2] zr M
or H._ =
o I
N o0 =
5 | b3
™ m .m_v.ru
I T <
o T
m o o
= o ™
0 X0
Kk ol 1o
~ | I N
AT | W
50 E] 4k
" -
R0 R
~ 3
r 0

)

[ =1
L=

0| 100 O] =/=5 Hj

k

S
=

=2

cto

700
10l
ol

&
Kl

o

2+ 5
=

<)

(floll 71 =

KW

~
A0
Ik

or
X0
oD

Ik

o

2
S

=A

—
o

A
AN
T

7k

~ 0]
o Klo

o
LHo

~ of
ol Ko

ool
e

=
0

27}
3

O H7I&&E axA e AlF H717]E 3t vl

- 133 -



e BIHA iy A+

=3
-

REE

<F
K
T
i
H
=
%
M
M
il
o WT_
2 0
a
H =
K o]
N | un s
0 u | o |
— E —r
R g2 e
o H 3T " o
o h o <! o
ol —~ 30 =0
|Ar_ X R M/ _mo .Ar._
oF NI
n O 1o _ M
R O L D U
1 frnp ol =
. =0 R & <! a3
j0d . B0 H 0 <% 700
JJo o | = Ko K
~ 3r G _ %0
K- olo N D £} 00 or
il R SR . M <8
Gl
nO
N
B NI il il
Do | oo K| & B
N = Rr ol & £} 2}
0 4| o T o od 1of
~ T SR R’ L
< oo RO R0 T o
ol ~ ol I+ 0 <

)

=
=

0| 100 O] =5 Hj

k

S
=

X mploz

b

a1
—

N
aS |

(

o
=

H

E<bs

<

=
=

700
10
ol

o
Kl

~
A

3|
/5|

Al

ZHI

7kx

s w2t

=4

EH
=n

k=3

2/o| =4

k=3

o}
N

.W.IO

[®)
.

g gholl A sk} T4 Al

9|

- 134 -



nE
2t

SIS N FIDIE 2t A4S SRS bl
ooy |20 [ okzk oFzh el (2|
=l i 7
3 1isel |s2| |se |s2| |s5| |s2| |se| |se| |== ¥
(9) | (8) [ (7) | (6) | (5) | (4) | (3) | (2) | (1) |(2)[(3) (4| (5 |(6)|(7)|(8) (9 _
Al 7|_c'>_
7 e
s o
x‘l [==} 7°I_ = I-
oAl 2o
7t =x
Hi & sl
x-|7l- 25
= XY
=& A
oS i
= k=ML |
o= El
XY -
24
2 NSRS
7IA J ! .
= _Q_J_'—I‘/a‘“
LIS i
Ny -
7|1% aAof|
5} st
g LS|
o9 e
Z3} N
7|1%
3} PEpS B
e Zai/5
oA =
z3}
7%
ki) AB|H
g /3
o =
Zst
o]
chst PEpS kS
DS 233
k=3 EH
N
2o
chst NS
=N S/
k=an/} EX
N
PZp eS| NS
S/ Sa/s
= =

- 135 -




D DNE::

o

5

AL

A

o
=

ZEH A A

H
=]

=

s
=

Jb2|

H

LU
x|

o

p.s|

|
AP o

O B714E A& AR B7171F It v

REE

ol

)

=]
=

0| 100 o] ==&

k

=
=

C
—

o=

o

ShIES

(

T H| &

~
=

2t

=27

700
1ol
ol

o
Kl

ol
<0
ol
ol
<

ar

ol

g

(o]

0
i
T

®
RO

A7}

oju

=
=

S
S

(flofl 7= 3k 2+

K

~
A0
Ik

ol
0
n

N o
TH0 700

o7

HE

oigk
1o

T 0o
Rl Ko

(9)

(8)

0F- 0
= Ko

(7

(6)

o
Ko

(5)

(4)

~ 0]
o Klo

3)

()

o
LHo

(1)

()

~ of
ol Ko

3)

(4)

o;|
Ko

(5)

(6)

0 04
= Ko

(7)

(8)

2o
3t

(9)

Hot
7I1E

o 171

Rz
X

£y

3z
x4

- 136 -

ol
I
o2k
10




['d 3 5] e duA £oF Az 3 it A A7 94

1. RELATED INFORMATION FOR TECHNOLOGY NEEDS

UNDER ENERGY SECTOR IN LAO PDR

1.1. General information of the country development

The Communication Reports on Climate Change provide overall profile of the country

regarding to the climate change mitigation and adaptation. The following Table 2 provides

snapshot for the Lao PDR related to climate technology need.

Table 2: snapshot of Lao PDR

Geographical location

South-east Asia

Land area

236,800 sq km

Population

6.86 million (2017) with an average growth of 2.1
percent per year

Type of climate

Lao PDR has a tropical monsoon climate, with a rainy
season from May to September (with a mean annual
precipitation of 1,300 to 3,000 mm) and dry season
from late October to April (with an average annual
precipitation of 1,950 mm). Floods normally occur
during the rainy season when monsoon rains
accumulate in the upper Mekong river basin, while
droughts occur during the dry season between
MOoNSOoN seasons.

Greenhouse gas
emissions profile

In year 2000, Lao PDR emitted a total of 43,811 Gg
CO2eq and removed about 2,047 Gg CO2eq — hence
emitting net 41,764 Gg CO2eq. Emissions increased
substantially compared to Lao PDR having been a net
sink of 104,570 Gg CO2eq in the year 1990.

Nearly all emissions were from the land-use change
and forestry sector (42,758 Gg tCO2eq), with only
7,606.34 Gg CO2eq from agriculture sector and 1,004
Gg CO2eq from the energy sector. Industrial processes
contributed 484 Gg CO2eq, while emissions from
waste were 131.88 Gg CO2eq.

Key emitting sectors

Land use change and forestry, agriculture, energy

Key climate risks

Floods, epidemics, storms, drought

Key vulnerable sectors

Agriculture, housing, transport, health, water resources

Source: MoNRE 2013

Since 1986, the Lao government had opened the country to marketed oriented

development mechanism,

which opened to the foreign investment. A number

of

investment projects in each sector were initiative. From 1989, a clear figure of the
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investment projects are recorded as national statistic of investment.

Investment by sectors are identified and classified based on the value of the money.
Mainly the electricity generation is about 29.41% of the total domestic and foreign
investment value (see Figure 3).

Figure 3: Approved FDI projects by sector from 1989 - 2018
% of Approved FDI projects by sector (1989 - 2018)

Trading, 0.94% __  Garment, 0.36%  Public Health, 0.24%
Wood Industry, 1.37% e V0 | S/ ___Consultances, 0.22%
Banking, 1.66% T ,_g'/-af"’"f Education, 0.08%

Telecom, 2.56%

Construction, 3.02%__—
/’/‘/

Hotel & Restaurant,
3.16% P .

& ectricity
Industrvs&l!;;ndlcraf‘t, i . Generation, 29.41

Mining, 21.99

Source: MPI, 2019

China, Vietnam, Thailand and South Korea are the highest investors in the country
respectively. The following Table 3 classifies the investment by investors/countries from
1989 to 2018:

Table 3: Approved investment project by country from 1989 - 2018

No | Country Unit Value of investment (US$)

1 Lao%) 12594 7,853,864,179
2 China 846 8,958,924,355
3 Thailand 755 3,996,393,158
4 Vietnam 418 3,920,538,079
5 Korea -South 291 751,072,139
6 France 222 105,626,243
7 United States 114 149,800,113
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8 Japan 101 158,267,441
9 Malesia 99 794,328,773
10 Australia 88 135,152,812
11 Singapore 79 187,761,475
12 Taiwan 73 86,663,554
13 United Kingdom 56 266,613,480
14 Hongkong 52 542,147,259
15 Canada 40 65,791,144
16 Germany 31 7,833,128
17 Russia 23 38,359,130
18 India 21 23,772,237
19 Netherlands 16 434,466,484
20 Switzerland 15 44,492,192
21 Sweden 14 79,019,558
22 Belgium 13 3,694,852
23 Cambodia 11 8,363,324
24 Italy 9 4,478,813
25 Denmark 8 611,384
26 Sri Lanka 7 1,035,000

Source: MPI, 2019

The investment figure classified by domestic and foreign investment including join venture

is shown in Table 4 bellow.

Table 4: Investment classified by domestic, foreign and join venture from 1989 - 2018

no | Investment | Unit | Local share Foreign share | Value of

type Private Government investment
(US$)

1 | Domestic 1,494 | 3,109,352,536 | 4,143,484 42,872,691 3,156,368,712
business

2 |1 100% 1,961 | 2,875,000 8,948,283,700 | 8,951,158,700
foreign
investment

3 il/oin 1,100 | 2,176,223,252 | 2,564,144,907 | 12,220,400,886 | 16,960,769,044
enture

Total 4,555 | 5,288,450,788 | 2,568,288,391 | 21,211,557,277 | 29,068,296,456

Source: MPI, 2019

9) Includes 100% domestic business and shares in joint venture business
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1.2. Institutional setting for climate change technology need
under energy sector

Ministry of Natural resources and Environment (MoNRE) is a core Ministry, who takes
lead on climate change. The Minister of MonRE will be the final reviewer and made
decision for action including action for Third National Communication (TNC) in the future.
Under this ministry, there are few departments that are working on the tasks related to
TNC. Those are:

Department of Climate Change

In 2011, Department of Climate Change (DCC) was established with the former name of
Department of Disaster Management and Climate Change (DDMCC). Later in 2016, a
part of disaster management (Disaster response and post disaster recovery) was
delegated to the Ministry of Labor and Social Welfare. Only Disaster risk reduction is
remaining in Department of Climate Change (DCC).Under DCC, the Division of GHG
Mitigation is responsible for climate change mitigation including executing greenhouse gas
emission inventory and measurement, and it is also responsible for preparing NDC,
Technical Need Assessment (TNA) for climate mitigation, BURs and National
Communications. For doing these reports, an institutional arrangement was established
compiled Project Steering Committee, Project Management Unit, National Consultant, Task
Forces of Inventory, Mitigation, V & A, and Cross-cutting, and 21 Coordinators/members

from line ministries (www.monre.gov.la).

Ministry of Energy and Mines

Ministry of Energy and Mines (MEM) is core ministry who has overall responsibility to
oversee the energy generation and services (hydropower, renewable energy, energy
efficiency and rural electrification). The main mandate is to draft policy, strategy, Laws
and legal support documents for energy sector and report to the Government for
approval. It overlooks all business and enterprises under energy sector in the country
(www.mem.gov.la).

Under this ministry, Institute of Renewable Energy Promotion (IREP) is the focal point of
Technical Working Group of Climate Change. It also could be the focal points of TNC in
the future (interview with the Director General — Mr. Chantho Milattanapheng).
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1.3. Related policy and strategy for technology needs for
climate change

The Lao PDR ratified the United Nations Framework Convention on Climate Change in
1995 and ratified the Kyoto Protocol in 2003. As a party to the Convention, Lao PDR
submitted its First National Communication in 2000, National Adaptation Programme
(NAPA) in 2009, National Strategy on Climate Change in 2010 with action plan for
2013-2020, and submitted Second National Communication in 2013. The 3rd NC and 1st
BUR are prepared and submitted to the government for approval.

In 2015, Lao PDR passed a national Law on its NDC, making it the first country in the
Association of Southeast Asian Nations (ASEAN) and 26th country in the world to ratify
the Paris Agreement under the UNFCCC10).

Currently the Climate Change Law is being developed and will provide an overarching
legal framework for climate change adaptation and mitigation. The Law will clarify the
legal mandates and reporting lines among relevant ministries and different administrative
bodies in relation to climate change. The Law will identify sources of climate finance and
the management of these funds. At the same time, Third National Communication and
1st BUR are being developed (under approval process) and is intended to be submitted
to the UNFCC by the end of 2019.

Lao PDR’s climate change challenges are recognised in Lao PDR’s key development
strategies and plans. A number of climate change strategies, action plans and legislation
have been developed to guide and drive Lao PDR’s response to climate change. Figure
4 summarizes the synergies and interactions between key development and climate
change policies.

10) Source: UNFCCC https://unfccc.int/process/the-paris-agreement/status-of-ratification
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Figure 4: Synergies and interactions between key development and climate change
policies

megpge LI LI ey

gt NSDP-2016-2020
STAINED INCLUSIVE ECONOMIC GROWTH / With Economic VULNERABILITY reduced
JMAN RESOURCES DEVELOPED / Justice, gender, poverty, education & peace
ATURAL RESOURCES AND ENVIRONMENT
fironmental Protection and Sustainable Natural Resources Management
pare to Cope with the Disaster Risks and Impacts from Climate Change
lucing the Instability of Agricultural Production Caused by Disaster Impact

\

7

WTH STRATEGY - 5l b CLIMA'I'lE CHAlI'\IGESTRATEGY -
including NDCs

Source: MPI, National Socioeconomic Development Plan

Status of information related to climate change technology need in Lao PDR

The First Communication of the country was submitted to UNFCC in 2000. This report
provides an overall understanding on climate change status of the country. Letter the
National Adaptation Programme was started to prepare in 2003 and finalized in 2009.
This programme contents variety of adaptation actions (45 projects) in the 4 priority
sectors (Water resources, agriculture, forest, and health).
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In 2010, the Government approved the Climate Change Action Plan of Lao PDR for
2013-2020, covering 7 priority sectors. Those are agriculture, forest and land use, water
resources, energy, industry, urban development and transport, and health.

In 2013, the SNC was prepared and submitted to the UNFCC.

In 2016, the latest Intended Nationally Determined Contributions (INDC) was approved,
which covers 5 priority sectors (agriculture, forest and land use change, water resources,
urban development and transport, and health).

In 2017, the Third National Communication (TNC) is drafting and it is anticipated to be
finalized and approved in late 2019.

In 2018, the First Biannual Updated Report is started to prepare and will also be
finalized by the end of 2019.

Related policy and strategy in Energy Sector.

For energy sector, the Government of Lao PDR has put in place policies that promote
renewable energy and guide the actions to be taken at operational levels. The main
energy policies over the past decade that contributing to the GHG mitigation efforts of

the Lao PDR include:
- Increase of households with electricity to 70 percent of total by 2010 and to 95
percent of the total by 2020;

- Development of relatively low cost indigenous fuel to reduce import of expensive

petroleum products and the consumption of fuel wood;

- Development of hydropower to meet the country’s power demand as well as to

provide export earnings from electricity sell to neighbouring countries;

- Implementation of appropriate pricing policies to induce efficient consumption pattern
and to assist the public policies on fuel substitution, energy efficiency and
conservation; and
Strengthening institutional capacity in the energy sector, particularly on training, policy
formulation, project implementation and financial management.

Under the policies above, various measures have been undertaken by related ministries
and departments through the Government 5-Years Action Plan (2016-2020), which is
on-going for implementation. The medium term of planning — up to 2025 — Strategic
Plan, and long term vision up to 2030 were prepared and approved by the National

Assembly.

A “Nine-month Report (Jan. — Sept. 2018) of MEM - Estimated 2018 Annual Report and
draft Annual Work Plan for 2019” of MEM highlighted the status of policy development/
upgrading for energy sector as following:
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- 2018: Decree (draft) on energy promotion and development fund (reported the
government meeting on June 2018);

- 2018: Draft Decision on solar cell management (on-going);

- 2018: Draft Decree of the promotion and management of electric vehicle (on-going);

- 2018: Draft Decision on the wind power management (on-going);

- 2018: Draft technical standards of wind power (on-going);

- 2017: Manual for operation and management of Lao electric specification including
safety regulation for electrical infrastructure;

- 2017: Decree on Biofuel;

- 2017: Decree on energy conservation and economy;

- 2017: Final draft regulation of solar cell development;

- 2014: Minister's Decision No 1259/MEM on the promulgation of the manual for
auditing, management and development of electrical sector.

Renewable Energy Development Strategy up to 2030:

The vision for the Renewable Energy Development Strategy is to promote renewable
energy as an important part of national economic development to ensure energy security,
sustain socio-economic development and enhance environmental and social sustainability.
The Renewable Energy Development Strategy includes targets to increase the share of
renewable energy to 30% of total energy consumption and the share of biofuels to 10%
of transport fuel demand by 2025. The key objectives of the strategy are: (i) ensuring
adequate supply of energy and energy security, including promoting energy efficiency and
energy conservation, and supporting the cultivation of biofuel crops to replace imported
fossil fuels, (ii) delivering socio-economic benefits and (iii) ensuring environmentally and
socially sustainable development through enforcement of adequate safeguards. The
priority actions to achieve these goals include the promotion and development of biofuels
and other alternative energy sources for the transport sector, as well as small-scale
hydropower, solar, biogas, energy, biogas and wind energy. To support these actions, the
strategy proposes to establish a renewable energy fund under the Institute of Renewable
Energy Promotion.

The draft Clean Renewable Vehicle Development Strategy is being prepared by the
Ministry of Energy and Mines, and focusses on: (i) promoting the development of electric
vehicles, (ii) promoting the development of hydrogen vehicles, (iii) applying advanced
technologies in the vehicle industry, and (iv) developing the infrastructure networks
needed for clean renewable vehicles. The first strategy will cover 2018-2025, the second
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round of the strategy will cover 2026-2030 and the third round 2031 — 2050. To achieve
this strategy, the following priority actions are proposed for implementation:

Promote and develop electric motorbikes;
Promote the conversion of existing gas stations into electric charger stations (about

500 stations over the country);
Promote the use of electric transport in the central and southern parts of the country; and

Implement pilot hydrogen vehicle projects.

1.4. Related information on energy development in Lao
PDR

Lao PDR realizes on power generation 71.85% of hydropower, 26.22% of thermal (Coal)
and solar 0.45%. during 2017, Laos generated about 31,550 GWh, 24.99 out of which
was exported and 4.96 GWh was domestic used. For domestic use, there are 3
categories of consumers. Those are residential use (36.53%), industrial use (41.01%) and
others (21.45%).

In 2009, the average fuel use in Lao PDR was 0.935 tons of TOE. Fuel consumption in
Lao PDR, however remains very low compared with other developing countries. Energy
consumption in the country is mainly in the form of traditional fuels, i.e. the use of
biomass such as fuel wood (56%) and charcoal (12%) for cooking and heating in rural
areas. This represents around 69% of the total energy consumption.

Energy consumption by sectors shows that residential and transport count for 51% and
26%, respectively, followed by Industrial sector 20%, agriculture 2% and commercial 1%
(MEM, 2011).

1.5. Status of renewable energy development in Lao PDR

In the past, fuel crops plantation for the production of biofuels had been initiated by
private investors. These developments however were pilot and demonstration projects.
The Government of Lao PDR has setup policy in order to promote biofuels production
and use, particularly from jatropha and other appropriate energy feedstock. Installation of
small solar home systems have been carried by public as well as private sectors, with
funding from the World Bank, international organizations or own investment of local
private companies. At present, around 20,000 households have been supplied electricity
through solar home systems. Larger PV systems (capacity up to 40-100 kWp) have also
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been piloted within cooperation project between MEM and NEDO (Japan), as a
component of a hybrid power system with micro hydropower in remote rural area.

In addition, micro hydropower have been developed to supply electric power to
households in off-grid remote rural areas. Up to now, installed capacity of small scale
hydropower projects (capacity less than 15 MW) have reached 23 MW. Biodiesel
development from Jatropha, Vernicia Montana, Animal Fat, used tires and City wastes
have been piloted by private sector. Fuel crops plantation for biofuels production has also
progressed, especially Jatropha, Vernicia Montana, Palm, Sugarcane, Cassava plantation
.Parallel to development of renewable energy resources, energy efficiency and energy
conservation (EE&EC) issues have played more and more important role in energy sector
of Lao PDR. In recent years, several pilot projects on EE&C have been carried out, such
as Promotion of energy efficiency and energy conservation (PROMEEC) under
cooperation program between ASEAN Center for Energy and Japan; Renewable energy
and energy conservation under the framework of ACMECS program between Lao PDR
and Thailand.

In the new future, the total domestic energy demand is anticipated to increase by 3.6
percent per annum, increasing from 1.8 million TOE in 2005 to 3.9 million TOE in 2025.
Despite the fact that the overall demand of energy in various economic sectors will
remain high until 2025, the share of household sector declines from 77.8 percent in 2005
to 48.5 percent in 2025. Energy demand in the industrial sector is increasing at around 8
percent per year or from 6.1 percent share to 16.9 percent during the period 2005 to
2025, while the transportation sector grows at 6.8 percent per annum during that period.
Electricity generation is predicted to increase at 11 percent annually for the period 2005
to 2025. Most of produced electricity are for export to neighbouring countries and only 10
percent is used domestically. The domestic demand for electricity will increase from 425
megawatts in 2006 to 2,863 megawatts in 2025. This increase will be covered mainly by
development of hydropower and coal-fired power plants. The demand for transportation
fuel is predicted to increase by 5 percent per year. By 2025, the total demand for
refined petroleum products will reach 1,174 million liters, of which 45 percent is for
gasoline (528 million liters) and 55 percent is for diesel (645 million liters) (MEM, 2011).

Recently, the renewable energy was promoted in the country, which focuses on potential
Sola energy and wind power generation. A number of investment projects are in the
pipeline with investment value, project development status are shown in Table 5 bellow:
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Table 5: renewable energy project development in Lao PDR.

No | Location Developer Capacity
(MW)

I Solar projects
Project under operation

1 Vientiane Capital | EDL-GEN Solar32 MW 4.8

2 Vientiane Capital | EDL-GEN Solar32 MW 5

3 Vientiane Capital | EDL-GEN Solar32 MW 2

4 Vientiane Capital | EDL-GEN Solar32 MW 15

5 Vientiane Capital | EDL-GEN Solar32 MW 5.2
Sola projects under feasibility study

6 Vientiane Capital | EDL-GEN Solar 68 MW 4

7 Vientiane Capital | EDL-GEN Solar 68 MW 10

8 Vientiane Capital | EDL-GEN Solar 68 MW 15

9 Luang Prabang EDL-GEN Solar 68 MW 3

10 | Vientiane EDL-GEN Solar 68 MW 4
province

11 | Vientiane EDL-GEN Solar 68 MW 3
province

12 | Vientiane EDL-GEN Solar 68 MW 3
province

13 | Vientiane EDL-GEN Solar 68 MW 1
province

14 | Vientiane EDL-GEN Solar 68 MW 3
province

15 | Xaysomboun EDL-GEN Solar 68 MW 3

16 | Bolikhamxay EDL-GEN Solar 68 MW 4

17 | Bolikhamxay EDL-GEN Solar 68 MW 6

18 | Bolikhamxay EDL-GEN Solar 68 MW 5

19 | Khammuane EDL-GEN Solar 68 MW 4
Sola projects MOU signed

20 | Vientiane Capital | Phongsubthavy Construction Co.,Ltd 5

21 | Vientiane Capital | Pacific Star Capital Management Co.,Ltd 20

22 | Xaysomboun Hangzhou Safefound Technology CO.,Ltd and Lao-PPA 1200

Accounting and Auditing Co.,Ltd

23 | Bolikhamxay Convalt Energy LLC U.S.A 50

24 | Bolikhamxay Inner Renewable Energy Co.,Ltd 100

25 | Savannakhet Nine Biomass Savanh Co.,Ltd 400

26 | Savannakhet BS Solar Co.,Ltd 300

27 | Savannakhet Green Energy Laos Development Co.,Ltd (Naxaithong) 4.44

28 | Savannakhet Green Energy Laos Development Co.,Ltd (Xeno 1) 5

29 | Savannakhet Green Energy Laos Development Co.,Ltd (Xeno 2) 2.55

30 | Savannakhet Green Energy Laos Development Co.,Ltd (Kheaukhoakat) 4.44

31 | Savannakhet Green Energy Laos Development Co.,Ltd (Naxeng 1) 5

32 | Savannakhet Green Energy Laos Development Co.,Ltd (Naxeng 2) 2.55

33 | Savannakhet Green Energy Laos Development Co.,Ltd (Naxeng 3) 4.44

34 | Savannakhet Green Energy Laos Development Co.,Ltd (Naxeng 4) 2.55

35 | Savannakhet Green Energy Laos Development Co.,Ltd (Naxeng 5) 4.44

36 | Savannakhet Green Energy Laos Development Co.,Ltd (Naxeng 6) 4.44

37 | Savannakhet Green Energy Laos Development Co.,Ltd (Naxeng 7) 4.44

38 | Savannakhet Green Energy Laos Development Co.,Ltd (Donghen ) 4.44

39 | Savannakhet Green Energy Laos Development Co.,Ltd 2.55
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40 | Savannakhet Green Energy Laos Development Co.,Ltd 4.44
41 | Savannakhet Green Energy Laos Development Co.,Ltd 2.55
42 | Savannakhet Green Energy Laos Development Co.,Ltd 4.44
43 | Savannakhet Green Energy Laos Development Co.,Ltd 2.55
44 | Savannakhet Green Energy Laos Development Co.,Ltd 5
45 | Champasack National Consulting Group Co.,Ltd 90
46 | Champasack Muang Khong Clean Energy Co.,ltd 800
47 | Xekong National Consulting Group Co.,Ltd 200
48 | Atapeu Green Energy Laos Development Co.,Ltd 5
49 | Atapeu PT Co.,Ltd 2000
50 | Atapeu Convalt Energy LLC USA 250
51 | Atapeu Banpu Public Company Limited and Chanhthavone 50
Construction Co.,Ltd
52 | Attapeu Wang Investment Co.,Ltd 200
Il Wind Energy Project
1 Xekong-Attapeu Impact Energy Asia Development Limited (PDA) 600
2 Bolikhamxay Phongsubthavy Construction Co.,Ltd (MOU) 100
3 Khammuane Phongsubthavy Construction Co.,Ltd (MOU) 100
4 Vientiane C, Akpave Construction Co.,Ltd (MOC) 100
Vientiane
province, Luang
Prabang,
Xayabouri
5 Champasack Pinggao Group Co.,Ltd (MOC) 50
6 Savannakhet Asia Investment, Development and Construction Co.,Ltd 300
(MOU)
7 Salavane Asia Investment, Development and Construction Co.,Ltd 150
(MOU)
8 Xekong Sahamit Development Co.,Ltd (MOU) 150

Source: MEM, 2019

1.6.

Following the IPCC guidelines, this inventory covers emissions from energy combustion of

Related information on GHG Emission in energy sector

the three key energy types -fuel oil, coal and LPG gas -in energy, manufacturing,
transport and other sectors (residential, agriculture and forestry). In the energy sector,
C02 emissions from biomass fuels are included only as an informational item, although
the emissions of non-C02 gases derived from biomass fuels are included and reported in
the emissions of the energy sector and in the inventory. This inventory applied reference
and sector approaches, with Tier 1 and default values used for calculations.

By sources of emission, C02 emissions in the energy sector were related primarily to the
use of biomass fuels derived from forest conversion. Fuel combustion from transport and
other sources constituted less than 1 percent of the total. It is notable that all electricity
in Lao PDR is generated by hydropower; hence, emissions from this sector are negligible
(NSC, 2005).
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The main energy sources consumed in the country are fuelwood, oil, electricity and coal.
Fuelwood, electricity and coal are domestically produced, while fuel oil and LPG are
imported. About 1,663.2 ktoe of energy was consumed in 2000, with fuelwood accounting
for some 56 percent of total energy consumption. Oil, electricity and charcoal comprised
18.11, 11.85 and 10.80 percent respectively. Coal and LPG contributed only marginally to
energy consumption (NSC, 2005).

In 2000 a total of 326,093 tonnes of fuel oil were imported to Lao PDR. Of this, 145,641
tonnes were diesel; 102,439 tonnes were gasoline; 68,109 tonnes were kerosene; and
522 tonnes were LPG. The rest was composed of 6,473 tonnes of lubricant and 3,431
tonnes of residential oil. Coal production in Lao PDR is mainly for export; of the more
than 175,000 tonnes produced in 2000, only 72 tonnes were consumed within the
country (Viengphoukha Coal Mining Company, 2010). Also produced were 300,000 tonnes
of stink coal and 253 tonnes of lignite (NSC, 2005).

In total, there was CO2 emission of 1,039.76 tCO2 in 2000, 5,735.63 tCO2 in 2010 and
8,502.09 tCO2 in 2014 (draft 3rd NC).

1.7. Information on climate mitigation

The draft of 3rd NC provides a figure of GHG mitigation for 2010-2016 in energy sector
of about 34,682,306 tCO2 from rural electrification, renewable energy, CDM projects,
transportation improvement (NAMA), and improved cooking stoves (Table 5).

Table 5: GHG emission mitigation for 2010-2016 in Lao PDR

No | Measures/Projects Emissions Remark

reduction (tCO2)

1 The Rural Electrification (8 4,700 Reduced 850-940
mini-hydropower-of grid, 144 kw) tCO2/yr.
2016-2020 (NAMA)

2 Renewable energy: Hydropower 27,789,410 Replaced
(3,636.5 MW; export: 2,060 MW; fossil-based fuel
10,221.67 MWh)

3 Renewable energy: Hydropower 429,500 50% fuel wood
(3,636.5 MW; domestic use: 1,576.5 reduced
MW; 6,945.83 MWh) (936,240m3)

4 CDM (hydropower) 6,278,448 1,826,325 tCO2/yr.
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5 Transportation improvement-road - 440,000 tCO2 for
network and public transport (NAMA) 2013-2020
since 2014

6 | Biogas (CDM) 2012-2015 130,048 32,512 tCO2/yr.

7 Improved cooking stove: 100,000 units | 50,000
(2013-2016)

Total 34,682,306
Source: draft 3rd National Communication

The 3rd NC also reports on the estimation of the future measures/projects  for
2018-2030 that contribute the reduction of GHG under energy sector of about (see detail
in the Table 6).

Table 6: list of project contributed to reduce GHG under energy sector

No | Measures/Projects Emissions Remark
reduction (tCO2)

1 Fuel switching (to biomass)-coal | 5,700,000 10% coal reduced
power plants

2 Renewable energy: Hydropower 109,133,240 9,000 MW

exported

3 Carbon capture and storage | 14,077,463 Deployed by 2025
(CCS)

4 Energy efficiency (all sector) - 10% reduced

5 Other renewable energies (to | 10,263,000 4,000 MW of
replace fossil fuel renewable energy
and wood) produced

6 Oil power plant GHG mitigation N/A

7 Improved cooking stove 100,000 200,000 units
Total 139,273,703

Source: draft 3rd National Communication

Under Intended National Contribution (INDC), Lao PDR is committed to the
implementation of its National Climate Change Strategy (NCCS) and its sectoral climate
change action plans, for the national, regional and global benefit. For mitigation
contribution, Lao PDR has identified a number of actions which it intends to undertake in
order reduce its future GHG emissions, subject to the provision of international support
for energy sector, which will contribute to the reduction of GHG emission as detailed in
Table 7.
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Table 7: NDC actions to

contribute to the mitigation of GHG emission

transport focused
NAMAs

development is reduce the number of
kilometres travelled by all vehicles and
increase the use of public transport
compared to the business as usual
(BAU).

In addition to a reduction in GHG
emissions the activity will lead to a
reduction in NOX and SOx emissions
which

will have significant co-benefits such as
improvement in air quality which in turn
will

have positive impacts on human health.
A feasibility study for a UNDP proposed
NAMA estimates that emission reductions
due to road network development is
approximately 33,000 tCO2e/pa, and

emission reductions due to public
transport

development 158,000 t CO2e/pa by
against

BAU by 2025, using 2007 as a base
year

for comparison.

No | Name of activity | Objectives of the activity Estimated
CO2eq
reductions

1 Implementation of | To increase the share of renewable |478.000.000
Renewable|energy tCO2e from 2015
Energy to 30% of energy consumption by 2025. |to 2020; and
Development | (Note that large scale technologies with 770.000.000
Strategy installed capacity equal to or greater than | from 2020 to

15MWe are not included in this policy’s 2025
target.)

For transport fuels the objective is to

increase the share of biofuels to meet

10%

of the demand for transport fuels by

2025.

2 | Implementation of | To make electricity available to 90% of 63.180 tC02 /pa
Rural households in rural area by the year | or 630.180 tC02
Electrification 2020. from 2010 to

This will offset the combustion of fossil 2020.
fuels to produce power where there is no
access to the electricity grid.
3 | Implementation of | The  objective  of  road network | Road network

development is
32, 746tCO2/pa,
and 158,
343tCO2C0O02/pa
for public
transport
development

Or totally
300.000 tCO2
from 2010 to
2020
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Expansion of the
use of

large scale
hydroelectricity

The objective of this activity is to build
large-scale (>15 MW) hydropower plants
to provide clean electricity to
neighbouring

countries. Approximately 5,500 MW is
planned for construction by 2020. In
addition, 20,000 MW of additional
hydroelectric capacity is planned for
construction after 2020.

16.284.074,5
tCO2 (until
2020)

Implementation of
climate change
action
plans

To build capacity to monitor and evaluate
policy implementation success, with a
view

to producing new policy, guidance and
data.

The objective is
implement

effective, efficient and economically viable
climate change mitigation and adaptation
measures.

to develop and

To be
estimated as
part of the
implementation
plan

Source: INDC, 2015

1.8.
In 2011,

the government had estimated

Investments budget until

Budget needs for the related climate technology

2025 (under the

Renewable Energy Strategy), which was projected to reach around USD 1,987 million, of

which USD 17 miillion is from the public sector, USD 36 million from domestic investors and

USD 1746 million from foreign investors (see detail for each sub-sector in the Table 8).

Table 8: estimated budget for dimete techndogy need for energy sedtor from 20152025 (Source: VMBIV, 2011)

No | Descriptions 2015 2020 2025
MW MUS$ | MW MUS$ MW MUS$

I Electricity 140 477 243 1041 725 1745
Small hydropower 80 288 134 629 400 1010
Solar 22 41 36 90 48 144
Biomass 13 24 24 53 58 72
Biogas 10 21 19 45 51 192
Municipal solid waste 9 48 17 105 36 168
Wind 6 55 12 120 73 168

2 Biofuel production
Ethanol 2 5 41 33 79 63
Biodiesel 2 9 50 33 79 63

3 R &D 5 10 17
Total 496 1117 1897
Public investment 5 10 17
Public enterprise 10 22 36
Private investment 481 1085 1844
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In response to the disaster recovery needs (post disaster response plan), the report of
post disaster assessment in 2018 project that about 42.2 Billion kip or about US$52.75
million also need for the immediate recover for electricity sector (GoL, 2018). But there is
no figure of the medium and long term recovery. The main cost need for Installation of
slope protection, sag reduction of conductors, and repair of tower foundations for
transmission lines, Installation of slope protection for substations; and Repair of
distribution grids.

1.9. Labor information

Labor for climate technology is not classified in Lao PDR. The national statistic shows
only general information on the labor force in the country (See Table 9).

Table 9: Labor force indicators in Lao PDR

Key labor market indicators in Lao PDR, 2017

Working-age population(persons) 4,758,031
Labor force (persons) 1,940,230
Labor force participation rate (percent) 40.8

Out of labor force (persons) 2,817,801
Employed (persons) 1,757,733
Unemployed (persons) 182,497
Unemployment rate (percent) 9.4
Own-use production worker (persons) 2,455,328
Composite rate of labor underutilization (percent) 25.8
Youth unemployment rate, ages 15-24 (percent) 18.2
Share of wage workers in total employment (percent) 324
Average gross monthly income of employees (Lao kip) 2,481,000

Source: Lao PDR Statistics Bureau, 2017

2. CONCLUSION

Overall, the primary information of climate technology needs for energy sector is limited
in Lao PDR, due to it low priority for the National Technical Needs Assessment Report
for climate mitigation (only agriculture and forestry are selected). However, the general
information related to the TNA is reviewed and summarized in the Section II.

General information on the National Socioeconomic Development is resulted in providing
overall information related to climate change matters and investment figures from both
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domestic and foreign. Detail classification by investor/country is also provided.

Concermed institution: DCC and IREP have a closer mandates/responsibilities to be
counterpart for cooperation in conducting TNA for energy sector. DCC is a national focal
point for climate change (adaptation and mitigation) and assigned by the government to
response to many International Conventions of climate change. IREP is newly established
under MEM and responsible for renewable energy development and promotion.

Policy support: Climate change is cross-cutting sector and mainstreamed into sectoral
strategies and action plans. The NDC provides commitment to implement variety action
plans to mitigate GHG for the country following the related conventions of UNFCCC.
National Action Plan of climate mitigation is under the MoONRE strategy for 2025 and
vision of 2030. The Energy Promotion Strategy is also drafted and variety action plans
for Technology needs are covered.

Detail information/data of GHG emission is highlighted in the national communication
report since 1990 (1st NC). An estimated mitigation of GHG is planned and committed
under NDC. Safety Dam Assessment is under reviewing by MEM (no information yet).
The development projects that are operating and under MOU on renewable energy sector
are summarized.

Related budget for energy sector under MEM is planned up to 2025. However the
specific budget for Climate Technology Need is not appeared in any plan.

Concerning in labor needed for technology need, there is no specific data; only the
general data of labor as national statistic is in place.
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1. SUGGESTIONS FOR STEP1 EVALUATION FRAMEWORK

1.1. Reviewing STEP 1 indicators with consideration of data
availability

Data collection of STEP 1 evaluation is done by the researchers of GTC-K and another
expert working at Lao PDR funded by the Korean government. As a result, certain
indicators require data that is not yet considered to be included in the national statistics
and other international statistics which collect data of Lao PDR. The major reason of this
inconsistency between indicators and available data can be inferred that the indicators
are derive through a logical process without considering the conditions of the target
country. Moreover, Lao PDR is now struggling to graduate the LDC (Least Developed
Country) and therefore yet they lack of capacity to systematically and comprehensively
collect statistic data.

However to pursue evaluation in despite of this hindrance, it is recommended to modify
some required data (or even the indicator itself). Based on experience of data collection
and previous participation of various projects, the comments as follow is suggested to
GTC-K for better performance.

First, more detail data may be available at the Statistics Bureau of Lao PDR. They have
been publishing their Yearbook which includes various data including GDP, GNI,
employment, domestic and foreign investment, etc.

Moreover there is a series of statistic reports showing more details than the overall
Yearbook such as, “Labor Force Survey 2017”. Here data for employment and even their
income are available.

In Lao PDR, the classification of economic activities are categorized into three areas:
Agriculture, Industry and Services. Most of the statistical data of Lao PDR follow this
classification and thus it is difficult to find data for the suggesting categories of Climate
Technology Demand. This is a large challenge to apply the evaluation framework to Lao
PDR, though overcoming this challenge is not simple and require deep discussion with
the government.
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A. Indicator revise: “Aim for air pollution reduction (SOx/NOx)

This indicator requires data such as air pollution condition or reduction aims of such
terms SOx or NOx. However, Lao PDR is not yet having interest is air pollution because
economic growth and agriculture production is the more urgent issue. Therefore, there is
not much data related to air pollution and only few intermittent values which international
organizations measure are available. Obviously, yet there is no reduction aims for each
sector and only an emission standard of air pollution exists.

Emission standard of environmental pollution in Lao PDR
SO2 : less than 320 ppm (853 mg/m3)
NO2 : less than 350 ppm (670 mg/m3)
PM : less than 120 mg/m3

Therefore, this indicator is recommended to be changed into a qualitative indicator,
assessed by research team using points from 1 to 5 (1: bad; 5: good). Though, to
conduct qualitative assessment more objectively, relative data or information of each
sector should be provided, to show the trend or change among sectors of Lao PDR.
Some examples are as follow:

Recently, Lao PDR has enjoying rapid explosive growth. During the past 10 years for
example, the GDP per capita of Lao PDR has increased from 4,214 million USD in 2007
to 18,141 million USD in 2018. However, the contribution of sectors to GDP has different
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appearance: even though GDP increases dramatically, the portion of Agriculture

decreases from 40.29% in 2002 to 18.55% in 2012 and the decrease is continuing.
Instead, the Industry sector and Services sector substitutes the decrease of
Agriculture, as the Industry sector contribution increases from 35.7% of GDP (2002)

to 40.15% (2012) and 18.38% (2002) to 32.44% (2012) for the Services sector.

Source: Economics Statistics Department, Lao Statistics Bureau, 2017

This indicates that modern activities, especially industry and others are growing in Lao
PDR and therefore it can be assumed that activities which may cause air pollution is
increasing.

In detail, transportation for passenger traffic has increased dramatically. As shown in the
table below, the growth rate of number of passengers transported has increased
approximately 520% compared to the amount at 1990. Another remarkable point is that
passengers transported by air has increased approximately 2,000%.

Passenger Transport (index; 1990 = 100)

Year Total By land By water By air

2000 142.37 130.49 391.26 413.99
2005 279.77 277.15 334.75 339.51
2010 361.12 359.65 431.98 239.31
2015 475.16 469.55 373.58 1,422.63
2016 542.57 540.57 420.51 1,199.05
2017 545.28 519.79 845.16 2,011.39
Passenger Transport (thousand persons)

Year Total By land By water By air

2000 18,760.94 16,426.00 1,835.00 499.94
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2005 36,867.00 34,887.00 1,570.00 410.00
2010 47,587.00 45,272.00 2,026.00 289.00
2015 62,489.90 59,106.40 1,752.10 1,593.00
2016 71,497.20 68,046.20 1,972.20 1,448.00
2017 71,855.10 65,430.00 3,963.80 2,429.00

Source: Ministry of Planning and Investment, 2017

Moreover, the amount of freight transportation also increases dramatically along with
passenger In 2017, the total
approximately 8,563 thousand tons, which is an increase of approximately 3.7 times

transportation. amount of freight transported was

compared to those

transportation by year.

in 2000. The following table shows the

increase of freight

Freight Transport (thousand tons)

Year Total By land By water By air
2000 2,308.48 1,635.00 672.00 1.48
2005 3,213.70 2,592.00 621.00 0.70
2010 5,820.20 4,730.30 1,088.30 1.60
2015 8,097.00 5,127.30 2,965.50 4.20
2016 9,260.41 5,885.60 3,371.70 3.11
2017 8,562.90 5,795.20 2,763.40 4.30
Freight Transport (index; 1990=100)

Year Total By land By water By air
2000 345.64 296.68 633.96 303.90
2005 481.17 470.33 585.85 143.74
2010 871.43 585.34 1,026.70 328.54
2015 1,212.33 930.38 2,797.64 862.42
2016 1,386.52 1,067.97 3,180.85 638.60
2017 1,282.09 1,051.57 2,606.98 882.96

Source: Ministry of Planning and Investment, 2017

It is obvious that most of the vehicles for transportation are based on fossil fuel, mostly
petroleum or coal. Through a simple estimation, the increase of transport increases the
use of petroleum and coal which contribute heavily to air pollution. Moreover, it is known
that all of petroleum is imported and a large portion among the amount of import is used
for transportation.

Year Jet A-1 (kl) | Gasoline Diesel Oil Fuel OIl Lubricant LPG (ton)
(K1) (kl) (k1) (k1)

2000 45,730 101,676 214,461 3,875 260 1,801

2005 45,730 129,356 271,031 4,646 497 1,936

2010 13,359 178,296 538,769 6,130 2,960 1,510

2015 46,262 234,199 849,151 11,106 229 3,650

Source: Economic Research Institute for ASEAN and East Asia, 2018
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Excluding transportation, most of the sources for air pollution are expected to come from
energy-related activities: that is using energy for cooking, heating, and generating
electricity, etc.

Statistics show that more than a half of the energy demand comes from the residential
sector (51%). Moreover, the major energy source has been identified to be fire wood
(56%) which indicates that most are used in stoves or braziers which have low efficiency
and emits a large amount of greenhouse gases.

Yet it is difficult to find proper statistic which shows that exact energy demand by sector
which is determined in this study.

In addition power plants also heavily use fossil fuel for generation. The major electricity
generation source is hydropower, though the second major source is power plants using
coal. Moreover, the Lao PDR implemented a coal power plant (Hongsa Mine Mouth Coal
Power Plant) based on its MOU with Thailand. The major purpose of this power plant is
to generate electricity and supply it back to Thailand.

Aside from other uses, coal is also consumed in the industry sector. Mostly the use of
coal comes from industries such as cement, textile, etc. The total consumption of coal by
the industry sector is available, however the details (sub-sectors) are not provided.
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Energy demand estimation

Source: Sithideth, 2011

B. Indicator suggestion : Average monthly income

For the criteria “Social Benefits”, another indicator may be recommended: average
monthly income. The effect or expectancy of employment and creation of jobs also may
be one important indicator that shows indirect effects of the Quality of Life, though the
data is yet not collected to be provided in the annual statistics.

However, the report “Lao PDR Labor Force Survey 2017” shows some data related to
employment. In this report, the data of average income is provided, and fortunately
shown by sectors. This may indicate the inequality of income among sectors and can
make us imagine the expected movement of workers. Therefore this indicator is regarded
to be a good one for measuring the social benefits and effects to Quality of Life of
residents.

For employment, there is yet no data of expectancy. Though, the current employment
number and its distribution is provided. The following table shows the employment
number of people in each sub-sector. Note that the sub-sectors do not fit with the
proposing category for this study, therefore some rearrangement is required.
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Number and distribution of employment by sub-sector (1,000 people)

Industry (sub-sector) Total Urban Rural
Agriculture, forestry and fishing 551 118 433
Mining and quarrying 8 4 4
Manufacturing 140 62 78
Electricity, gas, steam and air conditioning supply 10 7 3
Water supply, sewerage, waste management and 6 4 2
remediation activities
Construction 83 43 40
Wholesale and retail trade, repair of motor vehicles 329 174 155
Transportation and storage 39 26 13
Accommodation and food service activities 41 26 14
Information and communication 8 8 0
Financial and insurance activities 11 10 1
Real estate activities 0 0 0
Professional, scientific and technical activities 4 3 1
Administrative and support service activities 11 6 4
Public administration and defense, compulsory social security 156 110 46
Education 85 44 41
Human health and social work activities 22 15 8
Arts, entertainment and recreation 9 6 3
Other service activities 24 17 8
Activities of households as employers, and activities for own 1 0 0
use
Activities of extraterritorial organizations and bodies 1 1 0
Total 1,758 718 1,039
Source: Lao Statistics Bureau, 2017

DATA SUPPLEMENTATION FOR ENERGY SECTOR

2.1 Overview of the current evaluation framework for STEP 2

evaluation

The current evaluation framework has consistency with STEP 1 evaluation through
maintaining the evaluation category and criteria of the evaluation framework. This means
that only the indicators will change depending on the target sector.

Maintaining the major evaluation framework is considered to be allowable to maintain
consistency as STEP 1 and 2 are within the same evaluation framework. However, it
seems that the specific indicators provided by GTC-K need some adjustment because
such data are expected to be difficult to be collected.

The following shows the original evaluation framework and requested data collection for
STEP 2 evaluation.
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Category Criteria Indicator Explanation Measure
The rate of GHG emission increase
o Increase of GHG L . . I
GHG emission o within the value chain (production/ Quantitative
emission rate o .
Urgency distribution/ Consumption
Vulnerability to | N/A - -
Climate Change | N/A - -
) ) Lo The number of, (1) objectives related
Corresponding | The ratio of objectives
) ) " to the target CTN and (2) total _
with national within the NDC related o o Quantitative
) number of objectives within the NDCs
strategies to the target CTN'1) ] )
of the subject developing country
Correspond ] ]
Size of projects related The amount of budget and number
ence
. to CTN compared with of projects both international and Quantitative
Economic
- total GDP domestic compared with GDP
acceptability
Amount of investment for | The amount of budget for investing o
. Quantitative
Climate Change the target CTN.
L The amount of GHG emission that
GHG emission | Total amount of o o
] ) o can be reduced through distributing Quantitative
reduction reducible GHG emission
the systems all over the world.
Enhancing
Adaptation N/A - -
capacity
Reducing Effect of reducing . o ) .
) ) . Relative possibility of reducing air o
negative negative env. effects (Air It Qualitative
ollution
environmental | pollution) P
Effectivenes impacts N/A . -
s
Economic Contribution to national The percentage of GDP increase o
i . o Quantitative
benefits economic development contribution caused by target CTN
) The increase of jobs related to the
Increase rate of job ] ) o
. target CTN compared with previous Quantitative
. creation
Social benefits year.
Improvement of Energy Increase of energy distribution, quality _
i i Qualitative
services of energy service, etc.
. Related policies/strategies | Number of policies or plans related o
Policy-level . Quantitative
. to promote/activate to the target CTN
continuity
N/A - -
Number of workers (Bachelor, MS,
Number of experts . L e
i PhDs, and engineers) working in the | Quantitative
inui , workin
Continuity | Rgp Capacity 9 field related to the target CTN.
) Amount of budget for R&D related to _
R&D investment . Quantitative
the field
Related . ; ;
i Number of businesses Annual number of business creation _
industry Quantitative
o created related to the target CTN
activation
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Indicator

List of required data

Increase of GHG emission
rate

- GHG emission increase rate compared to previous year for
each component of the value chain ((1) production/generation, (2)
distribution, and (3) consumption)

The ratio of objectives within
the NDC related to the target
CTN12)

- List of detail objectives included in the NDC of Lao PDR(Need
to connect with CTNs)

Size of projects related to
CTN compared with total GDP

- List of Climate Change related projects conducted in Lao
PDR, including information of the funding source (International or
Domestic)

Amount of investment for
Climate Change

- National strategies or plans for investment to cope with
Climate Change, and investing sectors in detail.

Total amount of reducible
GHG emission

- Reducible GHG emission estimations for each CTN (if
possible).

Effect of reducing negative
Env. effects (Air pollution)

- Expected effects of environmental benefits, especially related
to air pollution

(expected difficult to determine among CTNs, therefore backup
information for qualitative evaluation also good)

Contribution to national
economic development

- Estimations for each CTN that can show some economic
contribution

(It is expected difficult to find this kind of data. Therefore, if the
numbers of difficult to find, this indicator will be changed to
qualitative evaluation)

Increase rate of job creation

- Number of job creation in each field related to CTN compared
between current and previous year.

Improvement of Energy
services

- Ratio of energy supply
- Improvement of energy services in terms of supply and quality

Related policies/strategies to
promote/activate

- Policies or strategies made to promote the field related to
each CTN.

Number of experts working

- Number of workers in each field related to the CTNs. Here
workers are determined to be at least Bachelor, or even Ms, or
PhDs.

R&D investment

- Amount of budget for investing in R&D for each CTN.

Number of businesses created

- Number of businesses that are created recently (recent 5Syears
or so?)

Frankly, the requested data are to be ideal and most of the data are not available from

Lao PDR. Therefore, some recommendations for data collection and modification of

indicators are provided in this report.

Moreover, data that might be useful through adjustment is shown which might help the

evaluation even though there is no exact data provided.

11) Climate Technology Needs
12) Climate Technology Needs
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2.2 Recommendation of indicator modification

Current GHG emission by sub-sector: The current GHG emission is not collected that
exactly and specifically. As shown in the previous report, there are expected GHG
reduction by current planned projects, though this data is the expected amount and the
current situation of GHG emission is not provided yet.

Instead of using direct indicators to check the current situation related to Climate
Change, the energy sector may modify the indicators to: “the use of fossil fuel” as fossil
fuel is the most contributing source for GHG emission. Thus, the indicators are
suggested to be modified as “Increase of fossil fuel consumption” and required data will
be the consumption of fossil fuel in the past and present.

In Lao PDR, the major fossil fuel is coal and petroleum. Coal is produced within the
country, though petroleum is mostly imported. The detail information for fossil fuel
consumption is provided in the next chapter.

Moreover, because this indicator is related to the category of “Urgency”, also the
indicator, “energy demand” may be useful. Considering the energy plans and strategies, it
is expected to be easy to find data related to energy demand of Lao PDR. Though it is
expected that the data will not be provided exactly matching with the sub-sectors that
this study is using.

Note that the indicator “Total amount of reducible GHG emission” is very ambiguous, that
is difficult to determine its meaning. Moreover, expectations are made some times though
they are not accumulated by sub-sectors. Therefore, it is recommended to change the
name of this indicator to make it clearer as, “Capacity/potential for GHG emission
reduction” is recommended to identify what data to find.

The list of projects strategy for the energy sector shown in the previous report includes
the expectation of GHG emission reduction. Rearranging this data will fulfill this indicator.
Also to make the indicator more meaningful, looking at the contribution of clean energy
sources (renewable energy, etc.) to the total energy demand is recommended. The total
energy demand of Lao PDR can be easily found, also its projection to 2025 or 2030.

Considering the criteria of “Social benefits’, the original indicators “increase of job

creation” and “Improvement of energy services” are also difficult to collect and
ambiguous.
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As mentioned above, the number for employment and expected job creation is yet not
determined in Lao PDR. Moreover, specifying the target into sub-sectors makes it more
difficult to collect data of employment. Thus, this indicator is suggested to be removed
and replaced with another one.

The indicator “Improvement of energy services” is very ambiguous. It is difficult to
determine the boundary of ‘energy service’, and therefore it is difficult to identify what
kind of data we should find. For example, the electrification rate of the country could be
considered as energy service, and also the quality of energy or electricity also could be.
However, data for these are not available right now and the targets are not specific
enough.

Therefore, it is suggested to change the indicator into a qualitative one, ranking from 1
to 5. In this case, the indicator will determine how much the technology need can
contribute to improve the improvement of electricity (or energy) service. It seems that this
approach would be more useful.

For the indicator “Contribution to national economic development”, such calculation and
data are suggested. In Lao PDR, the data for reducing energy consumption and
substitution of fossil fuel to renewable energy exist. Along with this data, the “energy
intensity” can converse this from terms of energy (kW, KJ, etc.) into monetary values.
The reason is because energy intensity means that amount of energy consumed to
produce the value of 1 USD. Therefore multiplying data of “energy consumption reduction
and replacement of fossil fuels” and “energy intensity” will result as a monetary value
which shows the economic effect of increasing energy efficiency and promoting renewable
energy.

2.3 Data supplementation for Energy Sector

In the past, the major energy source of Lao PDR was traditional energy sources such as
fuelwood and coal. The total amount of energy consumption of these traditional energy
sources was 69% in 2002. In the same vyear, petroleum products (such as gasoline,
kerosene, diesel etc.) consumption was estimated to be 300,000 tons, approximately 17%
of the total energy consumption and less than 12% was hydropower (ADB, 2010).

However, Lao PDR does not have any oil or gas reserves and oil refinery. All products
related to petroleum is imported and the consumption is done by transport, households,
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industries, commercials, and other applications.
Recently, the change of petroleum product-consumption is growing rapidly, outpacing the
GDP growth (approx. 8% per year).

For electricity, the access rate and consumption of electricity is rising fast, as the
electricity consumption doubled during 2002 to 2008; from 767 GWh to 1,578 GWh.
Overall access to electricity in Lao PDR increases, in example electricity access of
households from 17% in 1995 to 44% in 2005 and more than 60% in 2009 (ADB, 2010).

Hydropower, one of the major electricity generation sources in Lao PDR, is currently one
of the major power generation sources in Lao PDR. The country has a potential of
hydropower as about 28,600 MW, and the government is promoting hydropower
generation. The current capacity of hydropower in 2016 is: install capacity of 6,290 MW
and annual energy generation is approximately 33,590 GWh per year (MEM, 2016).

POWER GENERATIOMN
SHARE [%]

Power generation share (Source: MEM, 2016)

Hydropower capacity and generation in Lao PDR

Projects Install Capacity Energy Generation
(MW) (GWh/year)

Existing projects 6,290 33,590

Projects under construction and expected to | 5,820 27,502

be completed by 2020

Expected to be completed (construction) by | 4,147 20,106

2025

Expected to be completed (construction) by | 4,434 18,272

2030

Others (MOU signed only) 8,480 30,119

Total 29,171 129,589

Source: MEM, 2016
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The expected amount of energy exceeds the total energy demand of Lao PDR. Most of
the electricity generated by hydropower is exported to nearby countries, mostly Thailand
(85% in average).

Statistics show that only 10% of the total electricity generation is consumed domestically
and others are all exported.

In 2014, the total electricity exchange was; import approximately 1,214.9 GWh while the
total export of electricity was approximately 14,624 GWh. As shown in the figure below,
the export of electricity increases rapidly and correspondingly the capacity of hydropower
increases together.

In addition, micro- and pico-hydropower have been developed for providing electricity to
rural and remote areas which are off-grid. Until 2011, the capacity of such small scale
hydropower (capacity less than 15 MW) reaches 23 MW.
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Electricity exchange and trade (2000 — 2014) (Unit: GWh) Source: MEM, 2016
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For other renewable energy sources, fuel crops plantation to produce biofuel was initiated
by the private sector in the past. However the start was only a pilot or demonstration,
thus the Lao PDR government is promoting biofuel production and plantation of fuel
crops such as Jatropha and others.

Biomass includes energy using crops and also organic waste from livestock and
by-products of agriculture and forestry activities.

Considering projects, biomass related projects (including biofuel production) has a total of
1,000 — 2,500 MW. In 2016, a total 39 MW facilities are in operation and another 20
MW is in construction.

For solar energy, Lao PDR has a potential of generating electricity of 146 KWh/m2/year,
which is 13 MTOE/km2/year. Mostly solar power is installed to home solar systems
carried out by public and private sectors. In 2011, approximately 20,000 households have
been supplied electricity using solar systems at home. Also larger solar power systems
(capacity 40 — 100 KWp) are installed as a pilot within the cooperation project of MEM
and NEDO (Japan), which is a component of a hybrid power system with micro
hydropower in rural areas (Peace Independence Democracy Unity Prosperity, 2011).

Along with such renewable energy source promotion, energy efficiency and conservation
(EE&C) is focused in parallel. EE&C related projects have been carried out, the
representative project is the Promotion of energy efficiency and energy conservation
(PROMEEC), a cooperation project with the ASEAN Center for energy and Japan.

Potential and capacity of renewable energy in Lao PDR to meet 30% target of renewable
energy in 2025

Renewable Potential | Existing | 2015 2020 2025
energy types | (MW) (MW) MW KTOE | MW KTOE | MW KTOE
Small 2000 12 80 51 134 85 400 256
hydropower
Solar 511 1 22 14 36 23 33 21
Wind >40 0 6 4 12 8 73 47
Biomass 938 0 13 8 24 16 58 37
Biogas 313 0 10 6 19 12 51 33
Solid Waste 216 0 9 6 17 11 36 23
Geothermal 59 0 0 0 0 0 0 0
Biofuel: Ethanol | 600 0.01 10 7 106 178 150 279
Biofuel: 1200 0 15 13 205 239 300 383
Source: Peace Independence Democracy Unity Prosperity, 2011
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The government of Lao PDR is promoting to develop renewable energy sources and
considers it as an important component to the national energy development. Through
improving renewable energy sources, the government aims to achieve energy security,
socio-economic development, and pursue environmental and social sustainability.

Promoting and developing renewable energy is one of the major policies the government
of Lao PDR pursues. Thus, the government supports investment both domestic and
international for energy projects in village level. Those policies focus on small power
development to achieve self-sufficiency and grid connection, biofuel production and
clean energy development in Lao PDR. The government defines their priorities as

follow:

- Provide financial advantages to investors that aim to produce clean energy and
meet the domestic energy demand and those taking social and environmental
responsibility.

- Formulate and improve the laws along with regulations that can facilitate renewable
energy development.

Especially for energy development of rural areas, such aspects are considered:

- Prioritize policies that can facilitate the private sector investment for rural
electrification through incentives and financing

- Developing small power systems, biofuel related technologies, solar power and
biomass energy in village level to provide electricity to remote areas and
communities.

- Generate electricity for productive uses using waste materials from agriculture,
biogas, hydropower, or other resources available.

- Integration with the national Climate Change strategy such as increasing public
awareness and understanding of its impacts and necessary of mitigation and
adaptation.

The government of Lao PDR aims to increase the portion of renewable energy sources
up to 30% in 2025. Along with this aim, the government outlines a vision to reach 10%
of total transport energy substituted to biofuels to reduce the dependence of fossil fuel.

To achieve this goal. The government announces a ‘Renewable Energy Road Map'.
During establishment of the road map, timelines and milestones are determined to
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support the proposed policies, laws, interventions of market and organizations of each
renewable energy source. Through this road map and its milestones, the government of
Lao PDR aims to achieve their goal of achieving 30% of renewable energy by 2025. The
types or sources of renewable energy that are included in the road map are as follow:
- Biodiesel and bio ethanol (Biomass); Small hydropower; Solar power; Bio gas; Wind
energy; other alternatives for transport.

Lao PDR encourages investment from both public and private for the renewable energy

sector development. The government facilitates and provides incentives and risk
guarantee for the investments of public and especially private sectors. The amount of
investment is projected to reach approximately 1,799 million USD in 2025, 17 million

USD from the public sector and 1,746 million USD from foreign investment.

Investment projection in renewable energy sector

Description 2015 2020 2025
MW mil. USD MW mil. USD MW mil. USD
Small 80 288 134 629 400 1,010
hydropower
Solar 22 41 36 90 48 144
Biomass 13 24 24 52 58 72
Biogas 10 21 19 45 51 192
Municipal Solid 9 48 17 105 36 168
Waste
Wind 6 55 12 120 73 168
Biofuel: Ethanol 2 5 41 33 479 63
Biofuel: Biodiesel 2 9 50 33 79 63
Public 5 10 17
investment
Private 481 1,085 1,844
investment
Source: Peace Independence Democracy Unity Prosperity, 2011

Through promoting renewable energy and achieving the aim, such benefits are expected:

o Economic benefits :

- Reduce the import of fossil fuel

- Promote the investment of the private sector to contribute to economic growth

- Enhance job creation opportunities in related industries

- Increase economic growth from the development of the biofuel sector
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o Social benefits:

- Provide additional job opportunities to residents in rural areas and prevent or reduce

migration to cities

- Increase the income of crop cultivation through fuel crops

o Environmental benefits:

- Reduce environmental pollution

- Reduce emission of GHG

Expected investment and potential

benefits through renewable

energy promotion

Description Short term | Middle term | Long term | Total
Total investment (mil. USD) 496 1117 1897 3510
- Public investment 5 10 17 32

- Public enterprise investment 10 22 36 68

- Private investment 481 1,085 1,844 3,410
Financial benefits

- Fossil fuel import reduction 61 105 199 365
(KTOE)

- Fossil fuel purchase reduction | 42 72 137 251
(KTOE)

Reduction of GHG

- million tons 219 478 770 1,468
- in monetary value (mil. USD) |19 125 291 436
Reduction of public investment on the power sector

Reduction in public expenditure | 219.3 478 770 1,468
(mil. USD)

Source: Peace Independence Democracy Unity Prosperity, 2011

- 172 -




REFERENCES

Asian Centre for Energy, 2017, The 5th ASEAN Energy Outlook, ACE, Jakarta, Indonesia
Asian Development Bank, 2010, Sector Assistance program evaluation in Lao People’s
Democratic Republic, ADB, Manila, Philippines

Asian Development Bank, 2015, Energy Efficiency Developments and Potential Energy
Savings in the Great Mekong Subregion, ADB, Manila, Philippines

Asian and Pacific Centre for Transfer of Technology (APCTT) and the Economic and
Social Commission for Asia and the Pacific (UNESCAP), 2014, Lao PDR National
sustainability energy strategy report on enabling environment and technology innovation
ecosystem for affordable sustainable energy options, UNESCAP

Sithideth P. 2011. Energy Policy in Lao PDR, IEEJ, May 2011 Tokyo Japan

ERIN Secretariat, 2016, Energy efficiency policy update, 4th ERIN meeting, March 2016,
Bangkok, Thailand

Ministry of Energy and Mines, Lao PDR, 2018, Lao PDR Energy Statistics 2018,
Economic Research Institute for ASEAN and East Asia

Institute of Renewable Energy Promotion, Ministry of Energy and Mines, 2016,
Renewable Energy Data in Lao PDR, EAST and Southeast Asia Renewable Energy
Statistic Training Workshop, Dec 2016, Bangkok, Thailand

Peace Independence Democracy Unity Prosperity, Lao PDR, 2011, Renewable Energy
Development Strategy in Lao PDR, Lao PDR

Asia Sustainable and Alternative Energy Program, 2012, Lao PDR-Power to the People:
Twenty Years of National Electrification, World Bank, Washington, US

- 173 -



I Ne= 7137|842 A 71 A3

Annex 1 Road map for implementing up to 2025

% Note that the current data is an extract from the report, “Renewable Energy
Development Strategy in Lao PDR’, wrote by the Lao PDR Peace Independence
Democracy Unity Prosperity in October 2011.

Promotion and development of biodiesel

Short medium long
2011 [ 2012 | 2013 | 2014 | 2015 [ 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
Policy and Demonstrate B3-B10 Mandatory B10 Mandatory B10
regulatory Review policies to ensure appropriateness of target blends
frameworks Introduce Biofuels Decree Review targets and incentives based on lessons learned from

Focus on Jatropha,Vernicia

Montana nut, oil palm and other fuel
crop. Provide incentives and support | technical studies and international technology development
to private investors whose sole
objective is to satisfy domestic
demand.

Establish institutional arrangement
Carry out detailed studies s

implementation,

Establish body for setting biodiesel reference price.
Carry out regular review of biodiesel reference price to reflect domestic and international market

situation
Jatropha, Vernicia| @ Establish/authorize lead agency Increase land use to meet medium | Ensure production sustainability
Montana nut, oil for term target with total land area developed
biofuels promotion achieving long-term targets
palm and other | & prepare each fuel crop 9 'ong E
fuel development action plan
@ Ensure development of

crop production >
production

for domestic market.

@ Partnership with investors and
provincial governments for production
of biodiesel.

& Provide Support land for fuel
crop.

Promote small-scale production / establish small-scale model farms.
Establish nationwide agricultural extension network.

Provide financing to small-scale farmers/encourage local financing
institutions to provide financing to small-scale farmers.

Seeds marketing Support the establishment and development of the seed
marketing network.

Support farmer’'s association and individual traders for seed
marketing.

Feedstock yield | Support farming practices to increase yield.
Support research, development and demonstration on high yielding varieties.

Biodiesel Establish partnership with private company, State Fuel Company, and other investors for investments on

production and crude oil extraction, biodiesel production and blending

marketing Establish partnership with fuel distributors for the distribution of biodiesel

Solicit support from industry (biodiesel producers and distribution companies) for the demonstration of B3
to B10 during the period 2010-2015

Introduce standardization of biodiesel

Carry out marketing campaign and information dissemination

Biodiesel use Carry out R&D on community use of biodiesel, farm machinery and other rural applications
Carry out information campaign for potential applications
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Promotion and development of bioethanol

IShort medium long
2011 po12 Po13 po14 po15 Po16 o017 po1s po19 po20 Po21 po22 o023 po24  po2s
Policy and Demonstrate E3-E10 Mandatory E10 Mandatory E10
regulatory Review policies to ensure appropriateness of target blends
frameworks Introduce Biofuels Decree Review targets and incentives based on lessons learned from
Prioritize on Cassava, sugarcane implementation,
and technical studies and international technology development
other fuel crop.
Provide incentives and support to
private investors whose
sole
objective is to satisfy domestic
demand.
Establish institutional arrangement.
Incentivize production for domestic
market.
Establish body for setting bioethanol reference price
Carry out regular review of bioethanol reference price to reflect domestic and international market
situation
Feed-stock Establish/authorize lead agency for | Increase land development to meet | Ensure production sustainability with
production biofuels promotion. medium term target. total land area developed achieving
Prepare action plans for respective long-
term targets.
feed-stock which includes allocation
of shares from each fuel crop.
Ensure development of production
for domestic market to meet short
term targets for
bio-ethanol
production.
Partnership with investors
and
provincial governments for ethanol
production.
Promote small-scale production different feed-stocks and establish
small-scale
model farms.
Establish nationwide agricultural extension network.
Provide financing to small-scale farmers/encourage local financing
institutions to
provide financing to small-scale farmers.
Feedstock Support the establishment and development of bioethanol
marketing feedstock marketing network.
Support farmer’'s association and individual traders for
feedstock
marketing.
Feedstock yield Support farming practices to increase yield.
Support research, development and demonstration on high yielding varieties.
Support R&D on high yielding varieties.
Bioethanol Establish partnership with State Fuel Company and other investors for investments on feedstock
production and processing, ethanol
marketing production and blending
Establish partnership with fuel distributors for the distribution of biodiesel
Solicit support from industry (ethanol producers and distribution companies) for the demonstration of E3
to E10 during the
period 2010-2015
Carry out marketing campaign and information dissemination
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Promotion and development of small hydropower

Short medium long
2011 [ 2012 [ 2013 | 2014 [ 2015 [ 2016 | 2017 [ 2018 [ 2019 [ 2020 [ 2021 [ 2022 | 2023 | 2024 | 2025
Small Carry out resource assessment and evaluation of past
hydropower hydropower projects, and identify priority projects.
Prepare small hydropower development plan.
Carry out feasibility studies for identified projects.
Introduce procedures for solicited
and unsolicited small hydropower
IPP.
Introduce simplified procedures
for small hydropower below 5
MW.
Provide financial incentives to
small hydropower investors.
Introduce legal framework and set
off-
take tariffs for small hydropower
projects.
Establish framework and program to provide financing and
guarantees to small hydropower projects.
Encourage local financing institutions including state owned
banks to provide loans and preferential financial packages.
Carry out competitive bidding for small hydropower projects.
Promote, encourage and evaluate unsolicited small hydropower projects.
Pico Raise public awareness on benefits and proper installation and use of pico-
hydropower hydropower.
Upscale best practice pilot projects and facilitate information exchange.
Coordinate with other relevant agencies on water utilization for
pico-hydropower
and other economic uses.
Set-up supply-maintenance service chain and advisory service
network
Carry out regular training on installation design, installation and maintenance
Provide support to local entrepreneurs to manufacture
components of pico-hydropower
Promotion and development of solar energy
Short medium long
2011 [ 2012 [ 2013 [ 2014 [ 2015 | 2016 [ 2017 [ 2018 | 2019 [ 2020 | 2021 [ 2022 | 2023 | 2024 | 2025
Solar Home @ Carry out evaluation of existing/past programs to fine-tune the new
Systems program
under the Rural Electrification Master Plan.
> Upscaling of off-grid rural electrification covering 19,000 households
in 331
villages.
D Rental-purchase service delivery scheme
Solar hybrid @ Carry out study to identify villages suitable for mini or isolated grids
systems D Assess possible fuel supply options in providing energy services and identify
priority
projects
@ Prepare solar hybrid program which include service delivery framework and

appropriate business model, training program

@ Identify projects for pilot demonstration
@ Prepare feasibility studies
@ Secure financing
® Implement demonstration projects
@ Carry out information campaign
® Undertake training programs
| | ®  Upscale hybrid programs
Grid connected @ Carry out study to assess the potential for building
solar PV integrated and
ground mounted grid connected solar PV systems, identify priority
projects
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Develop framework to stimulate private sector investments

® Identify projects for pilot demonstration
@& Prepare feasibility studies
® Secure financing
® Implement demonstration projects
@ Carry out information campaign
® Undertake training programs
| D Upscale grid connected solar PV program

Solar Thermal &

PN
@

uses

Carry out market assessment and technical studies for solar water heating, drying and
Applications other productive

Prepare a program on solar water heater, drying and other productive uses which include
service
delivery framework and appropriate business model, information campaign, national capacity
building

on design and manufacture of technologies

® Identify projects for pilot demonstration
Prepare feasibility studies
Secure financing

Ge6

® Implement demonstration projects
D Carry out information campaign
® Undertake training programs

| | ®  Upscale solar water heater program

Promotion and development of biogas

long

2021 [ 2022 | 2023 | 2024

2025

incentives and

prepare implementation and monitoring plans for upscaling
household biogas systems

Short medium

2011 [ 2012 [ 2013 [ 2014 [ 2015 [ 2016 [ 2017 2018 [ 2019 [ 2020
D Designate and strengthen the capacity of

agency/organization

responsible for biogas promotion

@ Identify private entrepreneurs for household biogas

upscaling

@ Carry out feasibility studies, business models,

@ Secure financing commitments

® Carry out information campaign

& Conduct biogas installation training and
accredit installers

@ Pilot test the new business approach

@ Ensure implementation of 5,000 biogas systems per year from 2016 to

2025
® Carry out resource assessment to estimate potential
and
identify sites for medium and large-scale biogas systems
& Develop framework to support private investments on
medium
and large scale biogas systems for electricity generation
® Identify projects for demonstration
® Prepare feasibility studies
® Secure financing commitments
@ Implement demonstration projects
@ Carry out information campaign and
capacity building
| ® Upscale medium and large scale biogas systems
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Promotion and development of other biomass energies

Short medium long
2011 | 2012 | 2013 | 2014 | 2015 | 2016 [ 2017 [ 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
Biomass Power [ & Carry out resource
Generation assessment and
prepare a list of potential projects
for biomass power generation
@ Develop a framework to
support
private sector investments on
biomass-based power generation
@ Identify projects for pilot
demonstration
@ Prepare feasibility studies
] Secure financing
& Implement demonstration
projects
@ Carry out information
campaign
and training programs
@ Develop biomass-based IPPs
Improved 4] Carry out market assessment and technical studies for
Cooking Stoves improved
cooking stoves (ICS)
@ Prepare a program on ICS which include service delivery
framework and appropriate business model, technology design,
technology standardization and labeling, information campaign,
national capacity building on design and manufacture of
technologies
@ Identify projects for pilot demonstration
& Prepare feasibility studies
® Secure financing
D Implement demonstration projects
& Carry out information campaign
® Undertake training programs
@ Upscale improved cook stove
program
Promotion and development of wind energy
Short medium long
2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 [ 2019 [ 2020 | 2021 | 2022 | 2023 | 2024 | 2025
® Expand wind measurement
campaign
® Prepare wind atlas
@ Identify sites for demonstration
® Prepare pre-feasibility studies for
demonstration
® Prepare list of sites for possible
concession
@ Identify and finalize financing
(for
demonstration project)
@ Carry out feasibility studies
@ Implement demonstration
projects

Prepare wind concession framework

Investment road show

Wind information campaign and

capacity building

@ Develop Wind IPPs

@ Target development of 50 MW by 2025
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Promotion and development of other alternative energy sources for transport
Short medium long
2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 (2023 |2024 | 2025
@ Facilitate coordination among responsible agencies concerning urban
transport
development and possible utilization of alternative transport technologies and
fuels
@ Support research and development and carry out feasibility studies
and

demonstration projects for alternative technologies and fuels for urban

transport

such as electricity, fuel cells and hydrogen.

Upscale the current demonstration projects concerning the use of
biofuels in rural transport and farm machineries

Carry out studies and demonstration projects for the use of higher blend

biofuels
for freight transport

system in Lao PDR.

Based on the technical studies and demonstration projects,
develop a long-tern program for sustainable transportation
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