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35 Myanmar Climate Change Alliance, Impact of Climate Change and the Case of Myanmar: Observed changes and hazards, 2018

36 Climate-smart agriculture, fisheries and livestock for food security, Myanmar Climate Change Alliance and Ministry of Natural Resources and
Conservation, October 2017, p.5

37 Food and Agriculture Organisation of the United Nations, Impacts of Climate Change on Fisheries and Aquaculture, 2018, p.28




oocrpeﬁ C\)O%§.SDG[§SQG§

Q

<

CDC\PO?

€
%0
9
o
oG~
O
%3]
g
)
-
(€]

31 9§3()) @gjgoonzasoicliegigleqpom § [Gz030003eq:88038: (jo jo)

$nl8ea dkcws . . .9 ¢ N . N 2.9, Q
@§GO&LCC® C oGgo@"_qum%ﬂ;JSBDo SB(I%CDOL(DGODDQ DDUJ'JOGU).,GB(%QDCDU)@L?O GQCBG(,(?JJ:E @0)0
N Q Q 2.9, . N 0eS S o ° [ S-S
CD@II G@DQCID@‘DQ’%CDCDGODD Gcheuegog%qpoe@og é]o§99g§m§q|ool 3’36@93’36&)’3(7)3}986{]’30
Y- I 8e Jiss 0o cQ . Q.Q . S ooeodeas <
({I(YDO)Q &?oﬂo@q[so C m?(; (L)gc?ogmeﬂgfsaoo 2020200200 GQ?J?(QIGO)DgDoGODGODDG@DQ 0)’.)93?061\? Clal &)g'?
o¢ (o3 Q_ Q. . ¢ CQ, .0 9 Q9 ¢ Q
61 &LCS%’?C SQDLDDG].&?CGP C\?SQOSH('D({I'Z)S @@9@0)(7? oosl)ooeao']oagu

©

le]

S I I

JG* 32890 - 3202000]|OdQIYE! F20:§P0:QIOOQPS c

C C C C C ° C
S’BgQSQC\)GSQI’J‘é?C} @GSG@D(D?QPSS@DS G(\;)C\')D&?SODO@ °

< OC o < C 0@ 0OCo o (O (o] C (o]
@@GO&LCCGﬁ clego@ucqomgpoo@ S'BCUDoSQC\DDGmDCaG{IDoﬂ[go ?CCQOBPOB‘;O)(TJQSDGOTQP@@D 3’3(‘72":@[
[ X c [y C ° C N C Q0 _QO00o¢ ¢
%CG@DCo@@9@:.080GOQC\)DO?:ODOCDD:.(S]OD@II(‘:IoGgo@"_GGlo(T)C(’;erGﬁSQCDDaSDODDG(YDDC°QI’J°U?ODﬂ§CQ§

H 5 Y ¢ S0 \@’J"ODOS OSGOT@ S 326 °@°(§|OO cII ODO% OQO) Se ’308
SQD°ODDSZ|(T)Q{|3o§C° 398939(\)@&{"%0? 8 H ? Glc? 610 H E Zﬂ§ 80?
< < < C < Q QO ¢ < Q <
clego@ueqomc&peﬁ ssooc?@oqlmqpoc}g @eoegom?qpoo? OOﬂG]ﬁ?DC\)[’D_'Jo @NDoq%@qu@odeall
3 C & @°U%°U)(YSG(T% @&’G@D(YS:D S 399(73395 é 3202 S¢ (73 0283225 GQOID Q°OG O(Tc)
SRPIPYYC BGFOROIPRN : 2 $G BPOIHRIERIOVQPEIE GRS
< C cOocC < C '] <
©320C G@DCQ_(T)‘%C@@ @‘DO OO&II
< N _¢o¢ T A2 . 9C < C < ']']o o o C o[~2.[2, o
Qﬁsaams;a§g 0):?69 g%qpoo? GlC&?CG(Y{P@O)OD@G@O C .,Gg.,@"_GGIa(YD%pUO)C 396610@0[90 32002332000
G(DDE:GOO’D 39@@38839&3({]33 @é@OT@(;]ZDéII a?:)%@éGOTGOGlfé 398(7)08%33938({]38?3 (L)QQOU('D('D%IT")G]S
< C < cQ¢C cocC C N (o] < e OC co C [o] <
O)(D@GDDD GSODCQ_(D?I ODOD(L)C(Y)O)éLC é]oGgo@n&I)L({PoGﬁG@DCoC\Dﬁ(Q GOODCog’DQélcqgﬁlﬁs?g 390?&1:}?
°o O Q _C C N < < < C C < < c O < c 0
go[gloeqoeoo(smaagoafao)goqpoeﬁ(lgoecﬂcoeaoocglmgqpooc@mdbapjnsfaoao?ogooeqoap_gclowcpsaoo
< N < C C < < C N C
(8 @Q@&.,GO.,GS}CQCQ(D @LaOG»G’BDaGBU)G@@:D@ (Dg?GO?Jo@(T)SBG@DCoS’BC\)U% J()SO 9[?0

0Co Co Q 0 ¢ ¢ < o < Q 20Co 1\ c N C < OC‘o'] C C
GCQCGG'BO&Co sgecx?ch§02|§6§ewaw£ 3’3’.)8003&;CC39:§§0C(D00080 @@GD&;CCO OCG«?OD@Q
< (o]

o?c’l:eg:@ucq:mcapsaog& GOTC%%&ODD&?OD@S 398(:‘.39@6186{]’323932 33&?33”%86618390805

=
>
o
o
&

Q < c S c e < CG@C’] <
32 §(Y?(Y) G@O’JC&O’JQJOOOOO)QOC\)@« QOIOVII

80588 eamsaidk Q Sem S SN Q N Qo8 c@c $3¢l0008 Q o
3223000 :%CCQPJS] C oS’BC%(Y)ﬁ@o:D@ Cg§9€33’.) OO ?@G(’Y{IOS’QC@C" ?@@G(’Y{P COOMOY0 CD[T)_’DIIS’BOQDOO

[o] NP Y c_. < < C < C (o] N(Q
GS:Dﬂ C]SG@S[§||_GG]_SC\?OC§SG{PSG§ 39C%(T)j§|.§333£ J()OO Qlt?d) ? J()09 9L§® 39(%(38 GC\)S@U?ZOgDS@[gS
(T)@DS'B@D° c3209|2: 8 08" °<5|oo CT%°CDO% 8¢ 32 o@é@')" G (S]CD CII GDDQ%QSGSCDOD S @ S CCZ"

$233(30: 6320gpiaé §E:opclod GRroaadgs egslgéent eg0loopd 25 [GpSapts
Q C o Co < C o¢ cQocC cocC ']o <o S Se o . 2 ce, o o
O%@U?U) GG&)OgCoGQ’JC.,SlIGlc? C\PO(Y?CGODD O)(D(BCCDO)%C Co(98°01?00§a({|’3°33’3o %U?c?QQOD’JaGOaG&)’J
C Q C o [N c_Q C C C NXOCN < o _Q C N
39@3380)'.')8?9 39@80)'.')3 CD(TDO? C']SQ?OC&?SQIDS 33@0)3% GGQDC@C@D G@DCSQ?&CQ(S]OD&II ogo% G@’DCZC\)

61%3903(73 og@::raos?o C\g%é@&)’) ?0%6(;'82 J() GO{l’S(IBOgE: @ﬁ%mc@@@co%smcﬁmoﬁewo 013693@"_6613

s L °

le]

C C < < < )
(T)%B;Jeﬁ CXL)UJC\PO?OC @0)(;'30&" N

(g§e08E&eickeg:(gleqzapScsaon $36000804P:3C:  wol3godMGPIss  0R06O0BE
§6°% SCQIGCElROCHIOR  ORg* FOQPII2QCs  QOIS]IP T (S 3 PII8|ONCEY
0600sqPie “0a3c30505 (3rentea0ne(goliade” (§dcongoopdi Michigan State University, IFPRI

S CESDOS c@c 28eadk °[§ ,.0c e . Q Sse0050piam0s ( 5288) c[gc o,
§¢ 032005 (9§68 CEaNCleg:(g)ea:a0CaP 00009 0RCEa0034)D:392 (00 EO:&E) I VS(g§,302
00008:6000050)  6OPCX00§:003¢p  (§§608E8EN  Is0005Ckegs(g|eaamER0d  33[gPoeod
cs028E00 39@@539;{105 (9) qo%o% ﬂaegeogﬁléd]wéu €

38 World Fish. “Fish to 2050 in the ASEAN Region,” World Fish and International Food Policy Research Institute (IFPRI), Working Paper: 2017-01.
3% Ben Belton et al. “The emerging quiet revolution in Myanmar’s aquaculture value chain,” Aquaculture, Vol. 493: 384-394.



mfsoonsmsolclegigeqionm § [§z03:00056q:88038: (jo o) 29§3()) 32

00032 (7333 S @Cego&é 8 GDCYS(\)(SG:I)Q C’]°39 D°®(7% O(lSCSG’BQ" 32 $ 9°[§3°G:1)'3
S 2 999°¢CCR { { $32Q[2:907 ° A (SR

: G
aqji0058 cept B ercnmsdicaS o 88EqSEra3 :oE8ES: 550081 Ba5082008 G
<

eqrapa30p¢ ckoudadaeo: qpi(gosese(ogo: [gooesdloopdi

Q e .8 18 onsed ,@Q Q.. & .9 2 o0scle a@ o S iime QL.9Q.
?O)ODSQSH(T)Z)D@ OBOEGO (033 cgm.;,@qoaossoo QO&(DSH(TJCR]C 39'5%300)’390 oego |[eqom§qpooo cge,efo
N < Q Q¢ e < Q < e cQ Q
GOD’DC\)@? 3963080)’33/39(\)(7)0)’38 C’]§G§3[§"_G€13(\?OC§3§JD§DD@(D£§ @C\HCS@@§ GOT(%éSC\ZlmﬂG@DCS
Q_ . SMm¢Q e 9 Q Q Q Q
GO&ﬂQjm@‘D(ﬂ:D&H G.BG@DQ C]SG@S@"_GGF mgpogc 39@338008/ 3200000038 G@@IP.?"ZP:' 20206000

®9$zq|o:§cf: s@@zm:c;gs@neq:cx?éc&quﬁ “m@mo@éqf)” g%oéq(ﬁﬁ(ﬂooén c']:eg:@ucsq:mc&p
8 [Q:03:00050ln  meantenisl  (0Fioniegs(geainan  §0q0adimoz05  @moggdogseoclaopdi
o C C Co C C co Q C C o (o] (N Qo [N C C C (N
Q @oc eeloslaviel Topletf=elopleplyiclaw lealy] Qmoqmqm@@@m@oqﬁg (¢leploviontseloal Noblel
o, e, ..0¢ Q e g < Q Q [N o oSS 8
ceHevHep) emocogoqmaomeaoocamoagmc&pm@sgss@oc;eoocg_oosﬁ NADPom» 329:6320: QO R$]
oc¢ QocC c
ol

le]

o ©

DO3003RIOD0PS F>Eo0:0:/ FWVO3eD: Clegs(gles: CvScsigp: MB5S03onbeqs FNERS
< C [o] < C < < c O C N < co
c020p3e4(g¢ FBanckeg:(geszesqpiozc conduone(ggpraaniclim§qpias(gdade(gotadapSonpdy
c_ ¢ 0 « 3 S, MC e 83&33 d
65200 00:(gdgodgP:ad “aag03206006(gecypevs(gts” (gSoopdi eqpocdad:nyad clkeg:(ges
C ¢ 0O c < < < C < < ¢ .C ']C < coc¢ < '] '] <
93208 mjuSaq05(g8g8.ca008g050pdeanndol aeedlE: couduone(ggpias &€:0050lon clm§qp:
Q o, S So9983lo00SH S & Jecus € S (O ¢ <
2005 3ad:[gjea00e(gaopd g% 632005200§0loopdi e3¢ clegs(geqardes:d BzqSee0z05
° oc '] Q C 9 < < < C o Q C C o
6[g3203:9/993Eap aolag:ad 6q,c§20508p30580 ge03e0:q§ (g§ad:c3380g|05

C C C C C < < Q C < N_Q C.. 9. (Q

00y BBes(gE  (vndmneapCggtias 2005wIBea0oleqiardcsigpdal) ©d:a8:(Gies005
S ~Se 0 S ']o o "Io o ’] C C SRS, N~ o o S~Se o o C <
QQOCS:qPE&C  (Cliaa@oqp:l c.,oaooeomocgoocpo@cm;o%) cg‘.@u@cocqoc.?aqp,me, @cqlcsa@c?
o%:ooo%e cﬂwén o%@o%o%:ootﬁggs@qo:o??o saew:oos§§39mo%oosc98c.§:q|o:® (L)chmmm qc°;s$:
@L&%&-ﬁ@@')é@QSGOTC\)’JG:DD“GDSC\%(YSU\J@SGDSGOO’JG@D&C\\)?”méq&e@oé@éwéllé:)GjS’aGG]_S@S:Dé:
C C C Q C Q_N C. N 9 < C C
323|062 é].,eg,@ueqomcntp@ﬁ @cog; ege@osgqcoaa§o §op(gCeeqod G@pcomo?ooomqm@cooc
@o%cﬂoop_f)u o%e@ocf: nggmm%u;)@ﬁ Gaooéaorsqo%eﬂozo% a@o:eo:eooo(&?@é:s@o:@cf: NADP ooé

cliegs(g]ea: 30305 B0 Beqpadenns 26 iaa(gdgeommadigeqpigdeoloonsadlepdi
CgEg|esp PRI OYEqIeest §lc: 3 PRI ot

OQG@QI(YSOD&C @q‘.’)OUe)?é 61%(73(‘0%836333@2({]3%% 398?”9 (89@20)’38?@ 3963030)33) C]SG%S@"_GGF
oo§qp::ué 8&5]8(9(\)’.’)?(53 GQ&%G@S@"_GGFéé:O&DQPS(YoB Gd]€§®8393§3[§l[§836@3§ orogzooorgﬁ 39?1«%

c @@530 Si NADP 2005 32880l cle °[§G s 0c&tapimnd ¢ °@G sc00c&aps ¢ S

% * ® ? SCGEYIC8): ROCH{C]PS20 eI pROCRiqPs S

{g@[zor%:oocﬁemq;% :390305 0%398@33’3 mﬁcogpgema)@@f)cﬁ%qu:l wécm%eoowézogocosgqp:
C ooo o C Oo\ o C (‘o o o Q Co oO(‘ c C c

$C 320 5§|OOGEPNDGIDD 0], 0PIIGVICPOC QO qggeooomgeoa%ce@@a)oo@u

o $23%cet6)

8o

@
-3
S
-0
&
5
3
&,
3
-
8
(D)
@)
8
2




33 9§3()) @gjgoonzasoicliegigleqpom § [Gz030003eq:88038: (jo jo)

@02z () [§e28E& el cond§ ckegi(geqmanel 320:0009)0qpsl 33024 p52q)00qPs 3¢ IOEgPEes

'e_ L3
3 [BS:e(go0b0qp:aB capaoadznd(ges
@
[Q
S omaSa: o nS1005601
5 320:2008]054)3 30:§pS:q100qP:
8 o ¢ o C C < [o] < C C < C
. . . % :
ugt o 8obdjzeqronanopd cobonosaadann: o CkapoogP:0d 30§322005(gE000 0005008
Qo _ < < oc C < C (o]
g qpeae(go: §s(G:(gdq) cl: rog: 9 oo 8&[38: meqpSancags(géenteonn clamoogp:a’
C < C o C C o < o¢c ¢ oMmc
o; P3g050pd: cvSa00: 38320503 d6& 600005348 [g:c0:8E @S85
oo¢CM¢
< aguSonm q§&E(gS:
C C c.e ¢.¢ C
o GQEMRO303 Ba&:8a§ss cqr0god
C O C o¢ CN_ Q@ 2 O C O C C C < C ¢ ¢ < C
» c003jepboflegaand concddalig Godcfs 323)E:q/C: e0lEz0pS: ca00Eg0da§ 0§ 2005
(o] ococM¢ C o] C C C NP
cq:03 Ckegigeqzss (§pogadandadE&E[ges |  godgp: §eoooe(gé cpodade crdess

Q Q o< Q QRS

('QCSSO(YJQIT)S SHUDSO(YJQ 33’33§£3[§C3I
g, Q9Ss € ¢ ¢ Q

° [§§GD&CCU)®O§ (78C 613@8(7? 3’96@336§

L
o.9

S’QQﬂL (:m: G:DDG@DE C:]°({°||_"80339&§”_8qc]>|.833'38 o C:]SG@ (T)'%QQ)
S

o

D
Zo
&

‘o

oG~
°0

v

g
D

-

®

9§36 F0:5p5:60006(030¢

cgz(g|&o0pd mgaea:ggca cliaogades: caqpspS:(G: ckespalgp:

(§6¢g0:8CEe(g m@cvnzamcongps(ga

o 03&:e320(03:4¢ (GpSsudqpiopt ea e Cs
3[gdgp: (130502008 e[gogadas elgoudgps | o clkoontewdnd oa§igPioze cqERaPSIEY:

Q o C ’] NP oc C < < C < ’]

OCR'G‘?GOODG@DQ C 3G§3[§"_G€13(\?OC§3 o‘r@O{l@CSI JD(OZGC\{I'.)G(Y)DC3§§G:DD Cls3200
cocm¢ oRc. .9 o= < <

G&)OC&(D&C@CZII QJ’JSGGIQ@CSI @OC\?[élg? 3993«§£°[§C8I GQD(;]({PS

@0%8’33@830%@@3(:7 GCD&) J“L:? @cam@c |

< oc C C C
° §&«O&D(L)Co GC\?O{I(}ODC@D%%?(} O&DGGI«

Q¢ Q Qornimo 1 Q Q
@iCGlDGQgQSQC\)Go({Po GﬂGOODG@Dg

<, 0¢. Q¢ e Q. . c°[§c°
§@90@3900&PC€1’3 oooocgjeogg:rao@@o (03]

'] C o Q '] C
e C 8698@“@6130’3%1;)080 394{][83063({]’33 olocC
C < < < °
GSODCQ_(Y)? §£3(§]SGODDG@DQ 39’38(\?3

ooe@zpﬁ) afacrﬁlzéo)ozgcf: ecqg§és@<°:su




mfsoonsmsolclegigeqionm § [§z03:00056q:88038: (jo o) 29§3()) 34

398(:539(\)83({]33

CN_ 9 o ° o _¢ C
° GO’)’J(’T)OOD:?; 39@@9630’.’) ogoo [3661:‘?9

%830?@(3]@) C]SG@S@

'] C [o] C < C ’] cre
o claoo0:0pE 0§onEien05 [RuSogodlo(§:
[o Y < C [o] C
0§05200320085(4¢ §le2006(039¢
oos§56‘)1cgo @cf:saooooq f:)e%(lgd? &
'] ﬁ < [o] C < C
o clqP:@N36pOIEA0) GODICI9HEIIIC
C NN c o¢ o ¢
65008g0d(glsa¢ §Ce Bodgeann
NP °@° QD@(‘D@C@C o ¢
RPN YRR Fei§s (G220 %

< [o] Qo O < <
OCGSSE‘[‘J:E(YB O?ZU)(DGO@CSI

o cliegs(gea:apognd mad:(géeon

ODCD’.')O?(:‘, G@G’Qq&’.ﬁ?@éqp% G&@Q%O@(%ZI

COCo N C < C
o 0905&EEMAB cgadm§IaR0d
FeqEolean eqgadepsed 8:000g0

@é%@@’)(ﬁﬁéﬂ’)ﬁ

o¢c ¢ c C C o C
cSColyp: §609 c0ddeagPAE00:
§e0006(030¢ 32533 (gdeo(gls

IS Q c S @ ¢
GSG@S O§Gm30?qp§39')g C\)m(?@gaqﬁ
399(703 33506333@@38 C']"(\)(Q)CC"(DGD 8
q s ClOQOC IR
Qo € O Qo _© Q NS
00 61C8§3 @Oﬁxqﬁ 32002353203 @O@Cﬂ

. e S Q S 98
QQOC G GOICHAIEDP0QC oga[glc&cc
Q

GSSGC\{P(QI Cal

C (‘o N o ¢ C o C
C\POC«?:.(Y?@O{IO)G].O) @(}GD.,GODDG@D(;

o

013638@"_6618 C\P(C)C%SGDDS O)(S]SO%(YS({OH_SGQS
Q?(SC:%SQP:@S?QDD §8®DSGOS GGlGOSGO@é:?(:E
C1§G§§[§|LG€12 C\?(SC%:SQO&CYS aoée@oés@
G 329:(glePoge 028up§8320305

pdorgoho’ [3BSRE

[35:008:F:qpre[o3s B3cSqod8:Ges

5

Q.9 82, ~S. 8 e ..Q [N
610o§o[§lO§ﬁ:EO§o(T{ICI QDQ)(lI)L(gG&)DCGGIo

o]

896@539680'3()8395’6{]’33?0 %805930%3993
C o <
GOOC)OOQ?Q_]’J: 3333#@3@(:“

o $23%cet6)

8o

@
-3
S
-0
&
5
3
&,
2
-
8
(D)
@)
8
2




C

CWSGQS@“_GGF?(O:
CcC OC C
DO(TJ&?CDO[E

Q
%&G%GUDDC



~




“Q
8
o
Q=
(y]

o)
=

“g]
3

“Q

%

“€
a3

Qo
o
o
9,

D
o
14

o

37 3.;9%:(9) @eﬁ[:oaa::r.;aoéc]:eg:@n@q:m%aro g_@l:o%:m(ﬁcngécﬁ$: (Joyo)

298:(9)

chegi(gleqsgc

° C C

Q-0 + 60pQY029:2005|0d
c OCo c < C C C C C o (O o N

@wo&accw@ Joo8) 980 @moocooomogc 0550056(g05 ¢ [§z03:0005eq 3
30305 2030 Agenda 03 CO05605eq:03:0lopSI ([g§eodEee {g@l:or%:mogﬁ 8c§egPeaogad
Gﬂ qu Joo® 286 @oooc\)ogc (68608886 eqqpSop5098E(§[G: SgBpSeos (3
8503§: (Myanmar Sustainable Development Plan - MSDP) @202 0003(g§30l00p51 308301 8603§:30¢)
o (O o C C C Q co c c OCo C Q
& [B03:0005eq:006:6(030E:60133 eqpadfeoqs (§§608EEcondmdiames(gé 0§(0F:gosqp: 3a0:ade

Q. @oc@cc Q. 00988 531888 0seolEs e g Q Q<. Co[éo
O?CoGSOD o§\§ £§OD 39?&1({".%33’3&\}?? &Iﬁcol (I%oGO coeaoocaooqeg Q?OC o%GU)DC(YB I_CL

<

le]
2

o

< C < < < < < o (O Q < c . < < ¢c.0o¢ .
ODU)?CDG(S’J@GD’J:C;]:D&II 08&)@6@@ ge[glzo?:oomeq: 61&9%?88”(7) O«?SU?C({I’JS (Sustalnable
N

Development Goals - SDG) && 00§3|05p3coqs o§(0d:gosgps 03C:ea0(03:a¢ (GpSsuSmadagp:
mwosodiel Deoose0: cbcggpias qpic§mdmodqpiaeclmc(gds) MSDP o3 eqgagoon:cloopdi

o C < C)(‘O° 0 O Oooo C o < Co C C QOQO C o Q c
602Y||UgP: 556 (g§62805zeq ¢ [G203:0005eqEqPS e §29/05 LY Vs E 285§ 4083205
(Agriculture Development Strategy and Investment Plan - ADS) @20z J006 986 §&c03 0005(g§30laopdi

33301 600yg||20p5 BadeqEnmen 0pSadcodcéimBIPoSgPiss BUIY)|LIgP3 colepds
65008g05a§30305 330g|0dgpea3 (§posopSie:cloopdil @a30l Uy §oddeqs ¢ola

(o] < C < [\ NP Qo OC C (o] C C C c ¢
QI’.')S('Y? C\)('DGU& BQG(DOC(BD@&GO’JQ@ QPOC§SQPSI ®em§sqps§g (ﬁ_)O’]GQ{I’.)i('DL G(S]CSO)OG@DC&(’DGI:?I
N C C < c o Co C ° ¢ 0Co C < Q < C
@lo_oogc,§g @&oqu§o@o?3~quoe§g GO&SOLG%‘,Gé‘,Gl@ &LCCQO@Oo? saeoo:)msaor'%@[ 390390)8({'1,?9
Q _C Q < < < < < S < C < [\ ] o < o '] <
C\?(YJGCQP&GC% @OGO)GI§3308(YJ ®§®(72|:D§ snaoooo G&DDCQ_(DSH(YJ(YQC\)@., G@D@w’JoO :D&II

c o C < C < %} C C C c o ¢ o c ¢
Sodeq egs(gleaas s0pSe(gol: 0§(0digose Sionic0: 6800EgadgIMda0p5 Boddjsea:apogadsad:
03on0deaa303 ogdie(goiean 680oEgadgInd ©UP0393 S5(jan03crSee Faotan¢enzad:8Ea00)

(o]

$0p593 6[gocscda0pd Bad:idogeaonegp: tlo€aopd Mg Se(gd 03:ornde(goiadagaieasnt

MNFOR 30020pY 3PAYPOF QqIe: 22 P P000Y ops 3003308

¢5008g5(gE:(gdcloopSin ADS 2095 Clegs(gleqnapaaznd comnlig§eonnddady|del mEmod
c C

C C ¢ coc ¢ ¢ o _¢ C < Q < C < <

8833993«?@ 0?8[9[0?0983@3203380%?@ OOC\{IESQ 39@612@233&0363&2@?8“0’3 QJ(?OD@DS(S]OD&II
Q¢ c C C c o < c _C NP < c _C < [o] <
Qﬁ&%@g NADP ssogooﬂc:coc:oag gsor)p_aql()o?g C\?OC§3(I:I?GCDDCOD®€IOC\)88 Glﬂ:%DSG‘Dd]DD@II

mcgpe&é:o:)(ﬂoéeoao sgqolswozsgomoqgﬁl:ﬁa%éqo é]:@%o%écr%%: (Jooo/oe) - (Joyy / R) [Gov-
ernments Multi-sectoral National Plan of Action on Nutrition] (MS-NPAN) (2018/19 - 2022/23) 322¢

c o _¢ < C < e N < OC o < C o C ° <
J()Oﬁ) QL«?(D ?OCU)D(\DO&C 0(7)0@&)’308(’7)@[98 @§GD§CCQ%C8 ®08§OGI();)D§Q saomoq(l%ogcqssfaogm
<

§,6§205 p30305¢) oFjse(ogoiaBeaydean gSimSemeadnl vaoediadimes(gé coaGEEcloopSi
BQesp egilgeqsé  0pSe(gotiod(03gosel MS-NPAN medl  @mogj(glesonégodglodgp:ad

QC, C %, < < C SRS, o oc C 0 S o o C <
O?C 033613080 3933 @L@a S’DSZI('DGDCD(DGQ&;§ 00@ ({P ?D Gaeeooocoqp ?C GQEJ Q{ID C OODOD

le]

~Q0

610%8308 39@030)390)’3 3202 6151&0@ SQG@SBG§I (OCGgO) ODO’)C\)’J[S G§’JO’S((§CQZ ) @GOOOGDDD 32022



mjzoonmanéclegs(gleagmam § Bo3:0n03eq:8603§: (jo jo) 2§3(2) 38

390)’3({'90(73 OOS IC\)D%EGé @G@S’BG§ ODCOé 39’3(])061?5 OUSOD(TSGODD 39&;%8(73%8(-{]98?(3 (T.EPS/G
Q o C

QP 02§2090361003 03E:00000p5 FR§:BS1qPE(gd(eg0loopSI

NADP 390808 336618(5]@33’3 c;@o%oo&o%éqrﬁoap_g %5639@0(3304{’":6?@[3(@ a‘cﬁéqoemoquw:)?é C\?éc%z
84305 (National Biodiversity Strategy and Action Plan 2015-2020 ~NBSAP) (gScloopSit co&:86
Gsmp_gcnéo{)eoooc']segs@neqsmgp@@lsg{aae@osaqlo%qpucﬁGm@oo:)o(ﬂoo§uc] 36g: @u@q

Q Q N ARIRN Nos e g Q Q o Q ']°
GO)D(;GﬂD('D&% GODQPGO@C@«?(; GSODQ@&ORC\R“%OOCGQODC&(DG:DD qum&d?&)@ cls C
Q Q. efQ. N ¢ S, Q. ¢ Q9 Q 2 SloonS
(T{Ig@eqpe gn[gl_oGO)@CoC)OD& gdeoooogﬁ@qoo? GOD@@D«O ODQII
Q

NADP 2005 ([§§©08E&epadpon e@o S5ea3Cep 0€opdcsiadared [Myanmar Climate Change Mas-
ter Plan (MCCMP) 2018-2030] 0? OO sgotﬁlz@tcﬂwpén MCCMP &\ qé@%sqlcﬁqp:@ogeooo
Q C N QC C o C (Y [N Q C N o
3oy elgolicdeqadlap eolass mammaadeclagp:ad colé:opdiqsi qpaBaore(gatiaden’
20¢ _¢Q C Q. Q. .q Q c __¢Mmgcog Q. 00 c _.<, Qe Cx <,
$8Cap5§e000 0po3p0ege:aeaiss qPadR0Ra02§(G5§C8S: ORfeoqd §p5:0p205¢ 860§ 3045 0
§0qp: c0lC:0p5:ea008gad(gEs 020pS qpSedigiadgpiasn: NADP o coundeanngadogazdlepdi

o]

cC _C C C c C Co (O Q C C C
cliapbe§eed ckegilgeq:agadm§qp: 3a:0(g¢ cagpSE [Gze000 383 05(gIevnde0de clicgs(gleq;
0960%:9 99%(@3%@339 ssqéafaeogs@égoaé 090'30?%@”9: mé?@%&eé@&cwoe@oé NADP 33;.1_3
3 [:000:3008§ ©00Y||UD J0o8)- JooE (National Export Strategy 2015-2019) (NES) o3 copS: 3a03j:(gdog§:
co0lopS

@396@38833613({]93@% GC\?(DDG].D(%CCZ @%G’J%éé@ﬁ cﬂ:eg:@neq:ooogm.%oqgé:qp:aaoz 8661’3033@93%

L L

E3q§ 00:gdm§20039)05gp: BLIGPI0AIN30p503C0pS: 03[ dIeeE(3eloopS 035(gd
;& 2005905qpieqdlmn [g§endleean cliegs(glopodaadangpiaaznd meqgdlearn eqrmmz03006903

c ¢ O _¢ N O [N Q c [N~ c c N C c c _C c c
((Ielobl TavToplonloatob) @033833[93 oceg(@oo:eo:@c:.% F220MDGEI0EMYICIVOCSIQIDS sgaoca@oo§°
@c . e Q s Qe € @ 0% c@c'] < Q c@ Qs

COBAVICORS FIPRCIGEPQPs  CO0SVFORCVINIRICOR  [§O0l0R0N  aepaC q?eo«%ccsgogco
Q039666 CeD FeWIBLP: & e@38° SRqI096p: colooda09200330009 “°[§°a€>§8<°: o

232G CEEIQCEP | RQP: §1e® s ORI R 223203 BGs0RCCQP:Q
®o°>03(73§c50®[3_5°§0§sj39[§'3:afaepqp:39:):(\5:08mo%éooé”geepoweoeﬁeé]sﬁeoo%mp_&@%eo%ééc?

Q
oo.wgpg qpoo% Reapocq): 0300@0 qlooaooooo eﬁ, aaomsgs@weoToqjm ﬂ@@(ﬂoo&n Qe 'JC
c o

cliegs(geammel smconimanemaliqpisé §[G03:0005eqp: mecloopds :ogf: 2003eapP0d

O

S

&& oo
R 2

le]

oo

6905330669 8E82005 000 980 g§roopt (§§628E¢ @ qogcﬁogé"qp"ooéogé"eo% 850835
2005 (§§62(gpSae0305 380 250531050066 5(g65(8: cke @Leq 2RI ROD FeaI(05:a0: Jon
CQROROSEP:IS056 BQRORISY058005606903 Bodado:ad:dc3adqge: (gdclaopSi

—9/”)

< C C o (O (o] < C ° O C o C Q C <
0)8&)(7)8@0)9 [9 °Cf[)°CD(DGq°$08(7) 336@9 @GD C 3610@ 620D 083:2@612“))88’386613?? GOLDO)«?O)(JEBGODD
< (‘ C C c o 0
GCYOLCOO QO@C S’DEﬂ[ 390):)°g[§3°ooo°oop_g NADP @ﬁ QOONCCe 61(\)3&{"3839’.’)8 GG’Q’D(’DGOD@(S] (I%O']G 396{][3({“8@5

SQ?O)SZ"_OQP‘,? SQGmeSQQ@[GOo&LC(ﬂCD@G[D_’OII 0)@3% GRIL(S%?CSZ 39@0390)[’3_’58({]33@38613 géSGSO’.')CQZGh’J_'S
Q < o C c .¢C < Q < < NN < < n

QZD& %@DSG%DI_CQPS@S q&?§3ﬂm‘:ﬂ33ﬁ? G(.;](DG@D(DGSQ’JC@CG(D:D@S&U&(D C’]3688@"_G€18
C\?(SC%S?CE 00317(79)633333@‘390&(\8&{]983%8619 (I.ESGL;]CCZSG@DE&(TSGGIS" (73 (DCTBCgo)G@D(TS 8%8’_%[839@0%

le]

c65(goonzcloopdi 7

40 Confer: National Aquaculture Development Strategy and Action Plan of Bangladesh 2013-2020.

0,
8
o
)
)
-
S
0N
9
3
Bo
On
0
(2%
=C
9,
@
=C
0
3
On




39 25§2(9) @jzoonmantcliegz(geazonan § Bz03:00056q:86034: (jo Jo)

2.0.0 0580056(go5¢ [G:03:00056q: pSes:q1nd0§:03Egpacanpd coolgnd(ges

NADP 2005 ea005e05(gul ©550056(god  §(G03:000dea:ap5e§:/05 0&:03Eqp:  (SDGs) o3
a§ezeoé(geoclaopdi

C

SDG | eoqpeond ead0gp:g aeantentapdcsgpsel ofegok(géaneoas opdeos(glad
1 cT°Gg°[§| eq°oom§ ap&o002gPeaRR05 20¢eagPemnigsanpd mapdandé

326T>OS: ) oo°c;0°@c @° “208:888:0l00c0POdER:” I
g Qp § °€1§ el ({I 61°

(g} C C c oc¢C C C C
SDG ®3°§oqooo gp%ﬂ%;oao Gsoaqp"ogc cT’ogmorhsq &8¢ [gSenieo(gtac
2 ageeooocmqp ogc 3200226 Q oe o>o°:>:> cﬁ Gaoocc:aor% c°:s[§° "(:orcn(gorgezﬂc°::(§|:§9L eﬁeqs"u

Q
8
o
Q=
(v]

o
=

“g]
3

(2%

%

“€
a3

Qo
o
e
9,

)
30
14

‘o

SDG | opooee/ §é:o[933/ wcﬁeg:oeoeq:.?éecxgqf:eqm §\<f: cqzeg:@neq:qf)c%ogé:ao(ﬁ
5 qp:ogé nPps/e 01089(73 oogfogésoésoos@és@é ‘oo m%:ogé;gﬁ ﬁeq:”n

SDG 01 Gg @"_Gq (YJGDﬂ G('D’DC gv?GODD 3O 639(73 396@396§(ﬂ3om cC02M O G @C @C

° I

8 “20¢n¢eaqPad0056a00 3rdmadss Signiea:g [Gize q§ea:”

° < ce C Qo C < < N N_Q
SDG &(YJQD§SODDSG(99(D[§CS§9 SGGIGCT)’J(ﬂDSs?g :DU’)@’JCY)@ODGODD Qg§€§:[§|t@q€®§®(ﬂ9:(¥g&a

9 520000 32006P03 eoooorc)éoo °[§5°[§8 “OBOC§:908:200050086 539@@9
§£° g QP° T & % oY §° §° % JL§°

¥

C ° o C
@G@D@@S@Q]Do(ﬁl @Co:CDCGq Il

SDG :°aeqeoooqp:[§$mp_3 0308({0"_3@8& §\§ é]segs@u o?orSQ:L)(Seq: §é:®§§qp:3993 epsggo?
11| ¢[3o8:c3¢03 38&qpS§icons cs008g0Se0i(gEivorand comroeomizgqpudSe(dod
[gSgo2e000 Bsgnzeqpadlap o3adgadadragpod cagRy|aci(s “ecagpdonpdoreans
[BLlgeso0gpzsé coqrvdape @28 30p5:4: coccoe:"

SDG cT:eg:@ueq:mch;)ogf: Gsmé {g@pewo 05056 q?é:o)q?o%qpm% 805900339333:@[@8:@(3

c o C
12 “oraoo.:?:)oeooo 03’.')":)3 ggclm @@eoTGo)Gqs" I

SDG 223000 G@’Jé"(\SG(B égé 093 :9@0030839(7)@ Scdsaps cs00é 08@&@8
PR : 2C8) o |ROCH:Q R\ {1
:ogéseq,an%éqo c%zoéqp‘* su@ooeaoocameq"”n

13 "spoggo?og

Qo N Q N [ Q NN

SDG Gsﬁl@gc@LﬁG&)’J 0136836"_6613 §@2®§®qp§§g &)U)DOG@S@“@O)C\PO%@&PQQPS 39@(;@9

14 Q S SRS « Q [} Q¢.. Q<. Q [N
U)CG&D’DC&(Y)@C.,@(; GGIGCQ’JOOOD(T)ﬁIGC\)C)OO w§,weee®ogcﬂomeqo Il




mjzoonmanéclegs(gleagmam § Bo3:0n03eq:8603§: (jo jo) 25§:(9) 40

OCo

okl [§§eo§cc<s1 cqq)° 00[200?0[9@ ooe?snoo@eoao g@[ or)c.ooooJ 08§ JO26O-J0Q0
NADP oog MSDP &) o.-.?:o?c (9) qo:39§00 Q) qomyco@ se00oCsl 60|V (J©) P O o () 9320:
cop_Ssc;moEs qﬁea@oé@éeoq:% aracrﬁ[:@[cqmﬂd]wp_an

000y | [gdeo8ee ckegigleqronamen crosa:ap §e[§l°gs§<°:330°cx§° ooo°>e[§°p_36|o<°:

?.O Gaooég‘aggfo%&)ogog C\.P(SC:%SO)é({IDS QI?O%@E:@(% “G('Y{I C\)(DGSOD aoc 618
GCR'?SHGQSSQO&(TS 39@@539@0% 39’.)3(\:)3 (5]08338 U)(YJO) Q)(TJ(E"_ Gg @"_Gq

C < C O o C co¢ < <
SGGC\‘?SQCD({F)S@(; CX?U)(Y?§Q||_SOB CX?U) O%CgGoﬂGZD’D ®o8’.’)oG€1 (T.) 0006& O§2('Q|C

C < c 9 ”
(7303610 (.9§U)SG€18 Il

0,
8
i
()
)
=
S
0N
9
3
Bo
On
0
[Bs
=C
9,
(A
=C
0
3
On

< C C Q c ¢ (o]
GUD’.)Q:EI”_UD’.) 32620:02:! SQCOOQ)'D"«?C 320000022 ®°83°Gq°C\POC§°({P: (MSMES) ('DL
C o QR (S « o o, Qo (O
?.J eooomgqu_a@c,@c 326202 ®’3a§C SQC\DCT)O)’.)o ®(YJG C\)OC§ Eﬂ’.)o UL)eCD(Y)gB[g[eC\)D

@88?0’)0%&)& 0(738(\)(.)C§o§§ O§G&)’DC(E C\POC§>0 qpoogc SGQPOGB(TOQE G«%CBSGGIS(Y%

¥

<
S’QGCXDDODG’Q(Q@[GGI I

LY | GAgGP 03&0° H 393839 OS@ C\)('YS OS wOSGO"G ° 39839@0 ol CF|° ’.')"Gﬁ
Al ar Of4Eqp: PRGPLPFO> ROIEOEE: A (G

<, . S Q __0o¢g SN Soune R Q S Q. 2, <, e g
?.9 (Y.Zﬁo@DGGIo?Q :{acp@oacgccp 9’3@)89§ ({F)o(Ye eooeomssa?,@l@c ?0)0)&3(;
@%8’)%8&@3 GG]_%OSOQP_S'SQP‘, U)C&)ﬁ?(’fg S’BG(X)D(TSSQOR@L@ES 8 “(73§3805

’)

Qo < R Q 9Qs R e <
P@a3 0088(ggEe(gacsadeq: & ca00p8: 4¢ &€& 0:e0lE: ca0oEgade &¢
gode00degp: senieants §Eeoees”

e0my||o | ckegsgesiss ckapdediamannd B.Sc. & M.Sc. 208§ pg§:006:3200¢ps
Ul CREG| R CRAPOCHIIDRM B.5C. ¢ M.SC. 0CQ)E 2g§i000: P:
) cq:a3(3E:(gS “mmapSeagigEenicans qpaoadod vpaoes: 83Eap 3gEacés &:0n
9' 61°99 [Ge PR G e: ! § OR2OCEE TP 326 L

¥

Qe
00y||u2 | ckoozads(glen ssogeogzeqp:aso: @qPigpdang)p: 93§ soicopdcooeaand
Ul SOOI JCEEN IO ECOPERQ[R2II0E IQRGRO R Q[P 0§ $: O

9.9 SQQ%O&DGOSOO?E) C\R(Q)ﬂ’.')g Gaooég_(ﬁﬁqp:?mogaocf: “GU)S(’DESGj 33’3@’361 %moop_:)
<o < C O C C (ﬁ »
098§Oq(7933 (Yao ) ﬂG@q@ 33(%(7) (7?8@9 G&)’JC& GGT I

Ll

'] Q < QC Q C <
©UY||UM | € seg:@"eq:mc&pﬂ czlablelc=lople erae@:sgen?qp: epHepleal-lI e loM) ogoeo.@c @c
C < C C ° C co¢
93 “c;&e@:)cocpowooqoo 0lasod QPODD:TIIECVEEN CVODCPOKCH PO §5320509
393§:qleqs§c:: sagé::saeqscﬁ mO(Yg(ﬁeo:eqs”ll
Q C.oN QO o0C cQo < C < < < Q O ¢ CRe
©UIDY||UD | §225207 e@oc:mﬁo? 9&CEPOJR c']:ooLooq?oeqs $PO30$OQPIM) @ooaooo@c:agos
[ I3 R m Q [T C o0C QO [ o
3J eooomgorl%p_a@c:@g §P0R0P GYICiCOPICB ACEDOQ @gooce 27l

000y | ock®odalsqpsaan: cle @e sondgp: 3(g603 e[god:ad(glaas ooksé clk

l 3poosciq) gilgleaordel : §G OOkgG CR

38 Q605 dadzeg:(go0pd o@oq_possogm c;[t_:jssof?s:ﬂgc:i BEeppoeal 0pd:qd:

opS:ndiqpaaen: gEzculago 23§eoqs F:c02 (Qlo_geo:@&@é “000000
°°

36 :3(gdgpeN 303:32(g05gp:03 (§p50pae0:05: §§doataeoesaaR05 clgurd
8898 305¢ 200de000 Be(g(grodciqpian eqqpSorpSodean 8698560303

o) e [ I\ e < »
O?SO‘)('DG(YDDCSQ§GSQDC GSODCQ(T)G sl

o]




41 25§2(9) @jzoonmantcliegz(geazonan § Bz03:00056q:86034: (jo Jo)

223 (g3e? §odqfieq: 88 GFronadg eumgumsd qfifgodguedaeng
(J020-9@ 288 Jo )~ R 2§808)

NADP ol cxﬁm%:o:éeﬂo:ogg ADS &\ ooéaocf:q 3 (o) 9§§ (73059_3@3998 eaooéa&iooosd]wp_gn ea::ﬂos
00226200 C0OC§:gPed 630050l303¢E: (§S6loopS 7°

2.0 NADP 3528 e@e GG]_ egqoogc @@Goooéosaao?:?é orog :eaw@:/@ég?of)saaoéqp: 390:(\"3:9

L S

(S]OCG&)’JC a(TSGO)@o (X)GGTJ(’DGOD’.) 0)@(61?8({]93%]?0361@"

C

0.6) MFFel ge"eaoocq@qu? cgcfeoooc g§e30¢ 62008gmd(gcs ad(jregs(g|osegd,seepSigp:
3.0p5:605(g¢s (¢ “§Ceneo00 3¢ B0pS:qp: (gdeclcoqn”

Q
8
o
Q=
(v]

o
=

“g]
3

(2%

%

“€
a3

Qo
o
o
9,

)
o
14

‘o

O.G (\)OSOODG@QPS(Y% U)(YSO?C]%GQS@"_GGF33@0%@@388(\361%?(:5 C]°(7)$Qﬂ’.')839@0%33 G@’DES(\\)
C

2 o C 2 o c co Co Qo Qo o o o o
320339 e@saogog% tfgd]st?g o>[:>_aoq|aoo§omeoqpoogl eag.,eg,rj o>00q| segs @| 0 ecnocooqpoc;ﬁ

clgonaegéameqegp: 38aeniconniieannlesonlgndesi”

2.0 C']SGQSGH_CQOSC\P&%? O%:@CSZ@ §§Lé C;] 39(3]390039’.’)03’361 @egoogloowa 3903’.%390’)(213

L S
o o] (o] Q <
39(72"_060'.”@%@6”3@(73 ODOD@I_GGSQ’JC Gaoocaoo@c,@g 33@9,3909§g399033q(|gc96q,3903m

< C C »
G&DDC&U)GI«?II

J0 B38g/05e0loonpdennn svemansgpias 38emoligdinpdoiedleannégode(gdedicoqs
oga3cdgps cgocxovm?f: sgo%qmmqp%gogcs glo5e003¢ S€eomenicomnieasoéesonlgad(gt:

@C “:DGO)OD? (\POC§ Q{PSO? (L)G G(D’JC g§633’38 80388(736]%"”

<

JR c']:c;g:@uc;q §<f: clk L8c§:qusfaogor°> B.Sc., M.Sc. 398390)@4:{]3:.?(3 NSSA 3203 39905@[
cgjéz(qégéﬁc%z (G) o%o%q@o%@&:@cf: “opooee)s §cf: G(\;.,)cqlcf: wé@o:eq:o% eaooccza(ﬁqg%n”

°°OD . e GAQP '] . R \@co Q Q _o¢, :D@° coooa c[g QoS
J-® 32Q||3302¢320¢ gqF Q0I33932 G§:R(JCiqG BFI0000YC:63 $3209C2§] O(GORMIQ|2:0xC
e <

GAgP 3222 80590033903?:@[@&@(3 “eqﬂégo@rewo cqgo:eqp:og%mo:cooe@q% (Roe> GAqP)”

o

0Q ¢ QMg Q Q .S < 9 N g
Q G Gg @"_Gﬁl §& ®§®G{P (YB ooaooo@czl Sawssg;m@lmmg;mogmcochs 390)39086{]93?9
380‘,399»0?({]')0 0)33&0%(7% QM C\P(Sﬁ(SGlﬂ‘%CGQ@EZ@CS C’]SI 9?% (TJCiD%S C\?(SC%S(T&ES@(TQ)QPSU% 8383
Q. Q.. S . C Q¢ SO Q. SRS S S »
orgaor)ogemocog§eo[§co(?m®aog oo:?(?oogcoeomqp.,()% 33&)(;[§ng61§||

le]

? e @@8@&0@3 613 393839?08@[ éﬁ-% ({PSI 3202:3200 GCD“JQ&&TDQ)O)C ﬂ JL GG].Gc?ODU)O']quGﬁ
O‘{ﬁ 6’3661 ‘?(03 GGTJO’] -§ Slll&@ﬂ%@(:'éq’.) 9’30389§ Qﬂ’.’)"(’f) 39:)3 @Lj 3¢

('TD P Q|I:322:
e .S Q o} Q

393339?0)@[&)@?0) G?CDGOS@ES@(:T“ %3803661 ?C OO’J§C\)OC§ qp (8 [9[ Oc?)oOD(Y)G(DGI@I

le]

°
o

41 For a comprehensive list of outcomes see the ADS at https://www.lift-fund.org/publication/ADS2018
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The National Aquaculture Development Plan (NADP) demonstrates Myanmar’s commitment to attaining
aquaculture development in sustainable and inclusive way. The significant role aquaculture plays in
the economic development of the Republic of the Union of Myanmar is demonstrated in its inclusion
in the Myanmar Sustainable Development Plan 2018-2030 (MSDP). While the National Export Strategy
2014-19 (NES) has emphasized aquaculture development as driver of economic growth and job creation,
the Agriculture Development Strategy and Investment Plan 2018-19 - 2022-23 (ADS) also recognised the
important role of aquaculture in food and nutrition security. Guided by the vision of MSDP, principles
of ADS, strategies of NES and other national frameworks, this plan represents determinations and aspi-
rations of all stakeholders of the sector and the nation as a whole to support the long-term sustainable
development goals of the Republic of the Union of Myanmar.

The NADP in its entirety is a representation of the vision statement of the agriculture policy that states
that, “by 2030, Myanmar achieves inclusive, competitive, food and nutrition secure, climate change
resilient, and sustainable agricultural system contributing to the socio-economic well-being of farmers
and rural people and further development of the national economy. As the sector is transforming itself
from over-dependence on capture fishery to aquaculture, the plan provides a thoughtful list of actionable
priorities to address some of the urgent needs of the aquaculture sector and to effectively harness the
tangible benefits from the sector. It also serves as a roadmap for the government to work hand-in-hand
with the private sector to accelerate the growth of the sector for the benefit of all stakeholders.

Having had the opportunity to support fish farming communities in remote regions, and
recognising the potentials of market demands, the Ministry is committed to upgrade the entire value
chain leaving no smallholder behind in benefiting from aquaculture transformation. At the same
time, we recognize the role of private sector in realizing the competitive advantages of aquaculture,
so must the regulatory role of the government to promote governance and responsible business. By
working together—the private sector, the government and all stakeholders of the sector can achieve
the overall goal of sustainable aquaculture. In fact, the formulation of the draft has been a multi-
stakeholder participatory process to reach a national consensus on the priorities of policy initiatives,
and this guarantees sustainability of the plan. Thus, the Ministry pledges its full support to implement
the plan to achieve the desired results.

We recognise that we are only able to address all these issues through the support and the collabora-
tion of the international development partners. Thus, | would like to recognise and thank the European
Union, and Germany for sponsoring and partnering with the Government of Myanmar on the Myanmar
Sustainable Aquaculture Program (MYSAP) as well as the Deutsche Gesellschaft fiir Internationale
Zusammenarbeit (GI1Z) GmbH of Germany and the Centre for Economic and Social Development (CESD)
of Myanmar for their technical assistance. It is with great honour that we endorse the NADP as a means
to extend our cooperation in all future initiatives, programmes and actions in achieving sustainable
aquaculture in Myanmar.

hYd
ad

His Excellency Dr. Aung Thu
Union Minister
Ministry of Agriculture, Livestock and Irrigation
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Preface

The Republic of the Union of Myanmar is an agriculture-based economy as 70% of the total population
particularly in rural areas are dependent upon agriculture as the main source of income and livelihood.
The agriculture sector is estimated to contribute to 29% of GDP of the country while accounting for 25%
of total exports by value in 2016 (ADS, 2018). The Government of Myanmar placed high importance to the
agriculture sector, and merged three separate ministries, the Ministry of Agriculture and Irrigation, the
Ministry of Livestock, Fisheries and Rural Development and the Ministry of Cooperatives into a single,
integrated ministry called the Ministry of Agriculture, Livestock and Irrigation (MOALI) as soon as the
government assumed the office in April 2016.

The MOALI launched a new vision on transforming the rice-bowl of Asia into a regional food basket with
an emphasis on agriculture diversification, market integration and value-added production to improve
value chain and technology gaps of rural farmers, while addressing safety and nutrition concerns of
consumers of traditional food systems. In accordance with twelve economic principles set forth by the
Government in July 2017, the MOALI also undertook a year of comprehensive consultations both with
development partners and local NGOs across the regions to develop a sectoral plan on Agricultural De-
velopment and Investment Strategy (ADS). In April 2018, the MOALI successfully adopted the ADS and
put this plan into action in the budget year commencing in October 2018.

In the plan, the MOALI recognised the important role of the fishery sub-sector, which currently accounts
for 30% of the agriculture GDP, and therefore, made an important commitment to mobilise both budg-
etary and other financial resources to the sub-sector to develop in parallel with crop sectors as well
as regional market trends. It also paid attention to ecological conservation and resource efficiency to
promote sustainable agriculture that enhances farmers’ income. It aimed at improving linkages across
agriculture sub-sectors, particularly the crop and fishery sectors that are critical to the livelihoods and
income of the rural population. With all these approaches, the Department of Fisheries (DOF) was as-
signed to develop the “National Aquaculture Development Plan” (NADP) in 2018 to fulfil the objective
of ADS in terms of productivity, competitiveness and governance of the sub-sector.

As an overarching guideline for the NADP, the ADS emphasised close partnerships between public and
private sector participants engaged in the fishery sector to have an effective division of labour between
“animal and fish breeding, husbandry and health services.” (ADS, p. 64) ADS also stresses upon the
“formulation of standards and extension activities to promote the adoption of good practices” (ADS,
p. 65) in aquaculture by planning to establish a GAP unit at the DOF under the MOALI to spearhead de-
velopment and implementation of Good Aquaculture Practices (GAqPs) among aquaculture farmers.
With increased resource mobilisation, enhanced public-private partnership and improved agriculture
services, the NADP would effectively aim for increased and sustainable production of aquaculture in
Myanmar to meet both domestic and international market demands in accordance with the changing
global food security environment.

The process of drafting NADP has involved wide-ranging stakeholder consultations, from headquarters
in Nay Pyi Taw to regional DOF offices and from large-scale vertically integrated aquaculture farms to
small-holding fishers. The process took the guidance from the MYSAP Steering Committee, a high-level
inter-ministerial policy committee chaired by the Deputy Minister of MOALI and aligned closely with the
national goals and guiding principles of the MSDP as well as sectoral targets and specific policies of the
ADS-IP. In addition, the process included rapid assessments of value chain dynamics and stakeholders’
analyses as well as desk reviews and in-depth analyses of relevant policies, strategies, and plans, as well
as past, current and planned and anticipated programmes, projects and expenditures of DOF.
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The NADP preparation also included consultations with the staff of the DOF as well as various relevant
government agencies such as Department of Trade, Myanmar Trade Promotion Board, Department of
Labour, Department of Health and Department of Environmental Conservation and with other stake-
holders including farmers, private sector associations such as UMFCCI and MFF, development partners
and civil society organizations through MYSAP and Myanmar Fishery Partnership. Four rounds of
regional consultation workshops and follow-up field surveys were organised in Mandalay, Taunngyi,
Mawlamyine and Yangon cities to receive grassroots and practical updates about the challenges and
opportunities facing local DOF offices and value chain actors in order to design robust interventions
and effective action plans.

The final phase of consultations involved three intense reviews by three groups of peer experts:
international and local aquaculture experts who have worked on various aspects of MYSAP program
activities on 8 April 2019; technical and in-house experts of the aquaculture division of the DOF led by
Director U Saw Lah Paw Wah on 24 April 2019 and lastly the representatives of local DOF offices, MFF
chapters and independent experts invited from various parts of Myanmar on 9 May 2019. All the inputs
and recommendations are fully integrated into the final draft of the plan. This final draft of the NADP
consists of six chapters.

Executive Summary

Chapter 1: Introduction

Chapter 2: The Current State of Aquaculture in Myanmar

Chapter 3: Policy Framework Related to Aquaculture

Chapter 4: Outcomes, Outputs and Plan of Action for Sustainable Development

Chapter 5: Management of Implementation and Budget

Chapter 6: Monitoring and Evaluation

We would like to thank the EU and Germany for sponsoring and partnering with the Government of
Myanmar on the Myanmar Sustainable Aquaculture Program (MYSAP) for its support for the project and
GIZ of Germany and CESD of Myanmar for their technical assistance in designing the plan. We intend
to collaborate with all relevant government ministries and institutions, small-holding fish farmers and
private sector aquaculture firms, private sector associations, academic institutions, NGOs and devel-
opment partners to implement the NADP effectively and efficiently.

For and on behalf of the Director General
Myint Zin Htoo, Deputy Director General
Department of Fisheries

30Vi3dd
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DDM Department of Disaster Management

DOF Department of Fisheries

DRR Disaster Risk Reduction

DWCP Decent Work Country Program

EBA Everything-But-Arms

EIA Environmental Impact Assessment

EU European Union

FAO Food and Agriculture Organization of the United Nations
FIS Fish Information and Services

GAqPs Good Aquaculture Practices

GDP Gross Domestic Product

GIZ Deutsche Gesellschaft fiir Internationale Zusammenarbeit
GMP Good Manufacturing Practices

HACCP Hazard Analysis and Critical Control Point

IFPRI International Food Policy Research Institute

ILO International Labor Organization

ISO International Organization for Standardization

M&E Monitoring and Evaluation

M.Sc. Master of Science

MCCMP Myanmar Climate Change Master Plan

MDD-W Minimum Dietary Diversity Score for Women

MDLD Myanmar Disaster Loss and Damage Database

MFF Myanmar Fisheries Federation

MITA Myanmar Industry Training Activity

MOAI Ministry of Agriculture and Irrigation




MOALI
MOC
MOLFRD
MOLIP
MONREC
MOPF
MPEA
MSC
MSDP
MSMEs
MS-NPAN
MYSAP
NACA
NADP
NADP-WC
NBSAP
NES
NGOs
NOCS
NSSA
R&D

SAl

SDG
SEAFDEC
SIA
SMEs
SPF
SPS
SWOT
TVET
UMEFCCI
VFV
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Ministry of Agriculture, Livestock and Irrigation
Ministry of Commerce

Ministry of Livestock, Fisheries and Rural Development
Ministry of Labour, Immigration and Population

Ministry of Natural Resources and Environmental Conservation
Ministry of Planning and Finance

Myanmar Fisheries Products Processors and Exporters Association
Marine Stewardship Council

Myanmar Sustainable Development Plan

Micro, Small and Medium Enterprises
Multi-Sectoral National Plan of Action on Nutrition

Myanmar Sustainable Aquaculture Program

Network of Aquaculture Centers in Asia-Pacific

National Aquaculture Development Plan

National Aquaculture Development Plan-Working Committee
National Biodiversity Strategy and Action Plan
National Export Strategy

Non-government Organizations

National Occupational Competency Standards

National Skills Standards Authority

Research and Development

State Agricultural Institutes

Sustainable Development Goals

Southeast Asian Fisheries Development Center

Social Impact Assessment

Small and Medium Enterprises

Specific Pathogen Free

Sanitary and Phytosanitary

Strengths, Weaknesses, Opportunities and Threats

Technical and Vocational Education and Training

Union of Myanmar Federation of Chambers of Commerce and Industry

Vacant, Fallow and Virgin
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Glossary

Aquaculture: The farming of aquatic organisms involving intervention in the rearing process to enhance
production and the individual or corporate ownership of the stock being cultivated. The farming of aquatic
organisms including fish, molluscs, crustacean and aquatic plants.

Aquaculture farmer: A person engaged in aquaculture.
Aquatic: Living in or on water for all or a substantial part of the life span.

Brood stock: Adult breeders with desirable traits used to produce succeeding generations of quality
farmed aquatic animals.

Child labour: Work that deprives children of their childhood, their potential and their dignity, and that
is harmful to physical and mental development. It refers to work that is mentally, physically, socially or
morally dangerous and harmful to children and interferes with their schooling by depriving them of the
opportunity to attend school, obliging them to leave school prematurely, or requiring them to attempt
to combine school attendance with excessively long and heavy work (Source: ILO)

Fish feed: Fodder intended for fish in aquaculture establishments, in any form and of any composition.
Also defined as any material (single or multiple), whether processed, semi-processed or raw that is in-
tended to be fed directly to aquatic animals.

Texchen Mangrove Crab Farming Laputta Township, Ayeyarw.gddy
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Fisheries management: The integrated process of information gathering, analysis, planning, decision-mak-
ing, allocation of resources and formulation and enforcement of fishery regulations by which the fishery
management authority controls the present and future behaviour of interested parties in the fisheries,
in order to ensure the continued productivity of the living resources.

Good Aquaculture Practices: A series of considerations, procedures, and protocols designed to nurture
efficient and responsible aquaculture production developed to stimulate the aquaculture industry to
adopt more sustainable production measures.

Hatchery: Place for artificial breeding, hatching and rearing through the early life stages of aquatic animals,
finfish and shellfish in particular. Generally, in pisciculture, hatchery and nursery are closely associated.
On the contrary, in conchyliculture, specific nurseries are common, where larvae produced in hatcheries
are grown until ready for stocking in fattening areas.

Inland capture fishery: The removal of aquatic organisms from natural or enhanced inland waters.

Post-harvest: Stage of aquaculture immediately after harvesting including cleaning, sorting, cooling
and packing.

Project Bank: An interactive, web-based, publicly accessible database or project information bank that
includes Projects that implementing government agencies plan to develop to implement the MSDP and

its Strategic Action Plans.

Production: The process of culture or growing aquaculture product for sale or use.

Small scale farmer: Resource-poor individuals or groups of people involved in small-scale aquaculture
production, i.e. aquaculture production facilities and processes with small production volume and/or
relatively small surface area and typically lacking technical and financial capacity and other resources
to support individual certification.
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Executive Summary

The Department of Fisheries (DOF) is tasked by the Ministry of Agriculture, Livestock and Irrigation (MOALI)
to develop the “National Aquaculture Development Plan” (NADP). The purpose of the NADP is to provide
the policy and institutional framework for sustainable development of aquaculture sector in Myanmar
in close alignment with the Agricultural Development and Investment Strategy (ADS), Multi-sectoral
National Plan of Action on Nutrition (MS-NPAN) and Myanmar Sustainable Development Plan (MSDP).

The NADP is divided into 6 chapters which outlines the current state of the aquaculture sector, the
policy framework which is driving the development of the NADP and how it will be implemented. The
following is covered by the NADP:

Chapter 1 being the introduction gives an overview of the aquaculture sector in Myanmar including its
production levels and some of the existing challenges. Furthermore, the chapter focuses on the linkages
the NADP has with both the MSDP and the ADS.
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Chapter 2 gives an overview of the Myanmar aquaculture sector and highlights the challenges of the
sector and concludes with a strength, weaknesses, opportunities and threats analysis of the sector.

Chapter 3 identifies all the relevant plans and strategies set by the government and identifies in detail
how the NADP will have a key role in helping them accomplish their outcomes.

Chapter 4 lists the outcomes, outputs and plan of action required for the successful development of
aquaculture in Myanmar as identified by the DOF as well as other stakeholders and guided by national
goals and inter-ministerial cross-cutting policy objectives. The DOF identifies the outputs which are
required to achieve these outcomes. The DOF has formed a Working Committee to coordinate the
implementation of the NADP by various stakeholders.

Chapter 5 looks at how this implementation will be achieved and how the budget will be assigned based
on the funds available to the DOF. Also, it focuses on eleven outputs for prioritised implementation that
were identified by DOF and stakeholders in a nation-wide workshop.

Lastly, in Chapter 6 the prioritised outputs are then matched with the relevant indicators, baseline
status and target goals up until 2022.
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CHAPTER

Introduction
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CHAPTER1

Introduction

11 « Overview

With 2,832 kilometres of coastline, comprising relatively rich marine resources, over 4,600 kilometres of
rivers and tributaries, and approximately 14,820,000 acres (6 million hectares) of flood plains, Myanmar
has the highest per capita level of water resources in South East Asia.’ Myanmar’s endowment of precious
water resources provides the opportunity to develop a strong fishery sector.

Aquaculture represents 18% of the total fisheries industry in Myanmar and as of 2016-17 is estimated
to utilise an area of 487,328 acres (197,299 hectares). 93.6% of the fish farms in Myanmar are in Yangon,
Bago, Rakhine and Ayeyarwady. The heaviest concentration is within Ayeyarwady Region and Rakhine
State which represent over 72% of the Union’s aquaculture ponds in terms of area.

While marine and freshwater fisheries are still the largest fishery sub-sectors, aquaculture plays a substan-
tial role, with production of 1.049 million tonnes in 2016-17. > With increased pressure on wild fish stocks
the continued expansion and development of the aquaculture sector has strong potential in Myanmar.

The development of Myanmar’s aquaculture sector has been hampered by various factors including its
previous isolation from world markets, lack of investment in infrastructure, insufficient access to finance
and a shortage of technical skills and know-how.

' Myanmar National Export Strategy Fisheries Sector Strategy 2015-2019, p.7
2 Ministry of Agriculture, Livestock and Irrigation, Fishery Statistics 2018, p.14
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1.2 - Linkages of Aquaculture to the Myanmar Sustainable
Development Plan

In August 2018, Myanmar released the Myanmar Sustainable Development Plan (MSDP) as the over-
arching framework to orient and guide Myanmar’s development efforts. It is an overall framework for

coordination and cooperation across all ministries, and all states and regions to provide a development
path for the Union.

The National Aquaculture Development Plan (NADP) will align with the MSDP, particularly the central
implementation framework of the “project bank”, which facilitates effective, coordinated and transparent
implementation of sectoral, ministerial and sub-national plans, in the following ways:

Figure 1: Contributions of Aquaculture to Myanmar Sustainable Development Plan (MSDP)

MSDP Framework: A Peaceful, Prosperous & Democratic Myanmar

GOAL 1: GOAL 2: GOAL 3: GOAL 4: GOAL 5:
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Aquaculture sector’s contribution to MSDP
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Inclusive development - with over 70% of the Myanmar workforce engaging in the agriculture
sector, aquaculture presents an opportunity for the rural population to increase their livelihoods.
Earnings per hectare of land used in aquaculture are much higher than those earned when used for
crop-based farming. Aquaculture also provides a more stable income stream, with higher pay rates,
when compared to other employment opportunities in the agricultural sector.

Export revenue - globally there is a large market for fishery products. If Myanmar can increase its
production, quality and reliability of supply of these fishery products, there is great potential to in-
crease exports leading to greater foreign currency export earnings.

Job creation - not only will the development of the aquaculture sector increase the employment
opportunities in rural Myanmar, but it will also increase the quality of the jobs available. Workers in
the aquaculture sector can enjoy year-long employment and wage rates higher than that generally
available otherwise in the agriculture sector. There will also be a positive multiplier effect as service
industries grow around servicing aquaculture businesses.

Food and nutrition security - aquaculture willimprove food and nutrition security with fish products
being a rich and very cost-effective source of animal protein.

Environmental conservation - since wild fish resources are coming under increasing stress, aqua-
culture plays a vital role in ensuring the sustainability of the fisheries sector. Aquaculture can utilise
aquatic resources of marginal economic value, for example water with high salinity, thereby reducing
pressure on increasingly scarce freshwater resources. Small scale fish farming can be integrated into
current smallholder farming systems, for example with rice paddies to increase productivity of land
without needing to use additional land resources.

1.3 « Linkages of Aquaculture to Agriculture Development
Strategy (ADS)

The ADS adopted an important policy approach to link across agriculture sub-sectors and suggested
that “[a]gricultural and food sector modernization should encompass not only crop agriculture, live-
stock, and irrigation, but also fisheries and forestry/agro-forestry.” 3 It also followed an integrated and
effective MOALI structure by consolidating previously separated ministries such as Ministry of Agriculture
and Irrigation (MOAI) and Ministry of Livestock, Fisheries and Rural Development (MOLFRD) as well as

by
im

coordinating between local plans and national plans. The ADS also planned a specific outcome of
proving productivity in livestock and fishery, the NADP will align to these approaches and propose

complimentary activities to achieve the specific outputs in line with the outcomes already targeted in
the ADS.

® ADSIP, 2018, p.41
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The ADS also recognised the challenges of less secured land rights including the fishponds that are
outside of the jurisdiction of the “Farmland Law” and that the change of land use rights requires cum-
bersome and lengthy administrative procedures. While large fish pond owners and businesses can afford
to bear the transaction cost of land use conversion to secure necessary land use certificates, such costs
are burdensome for smallholders and SMEs to follow through the procedures. In this regard, the legal
status of the fish ponds is still uncertain and the NADP fully endorses the policy recommendation of
the ADS in addressing “a broad set of land issues that are negatively impacting on the social fabric and
development process of Myanmar.” In the meantime, the NADP proposes further coordination between
relevant departments of the MOALI to consider promoting suitable integrated rice-field aquaculture
system as well as cage culture in the country’s vast reservoir system in order to maximise land and water
resources available to aquaculture expansion under the existing land use regulations. Last but not least,
the NADP also endorses the position of the ADS on “development and implementation of the National
Land Use Policy through various pilot activities and a set of strategic interventions,”s as the current
land inventory utilised by paddy land (17,695,525 acres) and fish ponds (491,346 acres) among the total
167,186,000 acres of various land type suggests a large room for such innovative initiatives even if the
reserved forests, other wood land, net sown area and other occupied area are excluded (Table 1).

Table 1: Current land use by aqua ponds and paddy land in acres (2017)

ates & Regio Aqua Ponds (Acre Paddy Land (Acre
Kachin 2,344 448,189
Kayah 893 95,180
Kayin 861 582,364
Chin 296 82,852
Sagaing 7,580 2,130,224
Taninthayi 5,258 254,780
Bago 31,186 2,960,455
Magway 425 748,299
Mandalay 7,873 643,999
Mon 2,126 734,365
Rakhine 156,509 1,113,159
Yangon 85,125 1,359,525
Shan 3,408 1,319,826
Ayeyarwady 187,287 5,037,199
Naypyitaw 175 185,109
TOTAL 491,346 17,695,525

Source: DOF, Fishery Statistics, 2017-2018; CSO, Statistical Yearbook 2017

Therefore, the purpose of the NADP is to provide a policy and institutional framework for the implemen-
tation of the sustainable development of aquaculture in Myanmar. Furthermore, this development plan
contributes to the achievement of other policy frameworks more specifically the MSDP, ADS and MS-NPAN.

4 Ibid, p.27
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At a Fish Shop in Myo Ma Market, Kengtung, Eastern Shan State
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CHAPTER 2

The Current State
Of Aquaculture
In Myanmar

2.1 « Aquaculture Production

Myanmar’s aquaculture production is largely dominated by freshwater inland production.

Figure 2: Myanmar aquaculture production by species (2017)
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Source: FAO, Yearbook 2017: Fishery and Aquaculture Statistics, 2017

Myanmar produces mostly carp species, with the Indian major carp species rohu (Labeo
rohita), catla (Catla catla) and mrigal (Cirrhinus mrigala) being the most commonly stocked.
Around 50 % of operations stock only carp, i.e. grass carp (Ctenopharyngodon idellus), silver
carp (Hypophthalmichthys molitrix) and common carp (Cyprinus carpio). The most widely
stocked non-carp species are pangasius (Pangasius hypophthalmus), tilapia (Oreochromis
niloticus), and pacu (Piaractus brachypomum).s There are issues being reported with the
degradation of broodstock due to the inbreeding of broodfish.s The DOF is trying to upgrade
brood stock by improving management at its 27 fishery stations, that are conducting seed
production and providing technical assistance to operators.

5 Ben Belton, Mateusz Filipski and Chaoran Hu, “Acquaculture in Myanmar: Fish Farm Technology, Production Economics and
Management,” International Food Policy Research Institute (IFPRI), May 2017, p.13

¢ Korea-Myanmar Project for Development of Inland Fish Farming Technology in Myanmar, 2017. Master Plan for the Project
for Development of Inland Fish Farming Technology in Myanmar. 2014 KOICA, Naypyidaw, Myanmar,
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At approximately 6% of aquaculture production, shrimp still represents a relatively small
portion of output. Most of the shrimp production is focused in Rakhine State, where approx-
imately 156,489 acres of ponds are under shrimp production.” The DOF has been promoting
the increase of shrimp production mainly through the stocking of fresh water prawn such as
giant freshwater prawn (Macrobrachium rosenbergii) as a complimentary species. Monoculture
of marine shrimps, such as black tiger shrimp (Penaeus monodon), has also been increasing
in recent years, particularly in Ayeyarwady region and Yangon Region.

Hatcheries play a key role in ensuring that enough seed of fish and shrimp species is available
for stocking. Insufficient seed has a knock-on effect on the entire sector. Difficulties encoun-

tered by hatcheries include:

e poor water quality, for example low pH values, causing high death rates and stress in fish;

e high energy requirements mean high production costs, particularly with insufficient and
unstable electricity supply;
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e poor quality feed;

e impacts from flooding and droughts; and

* weak biosecurity leading to disease and reduced profits or losses.

Figure 3: Total fishery production in Myanmar, in tons (2008-2009 to 2017-2018)
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Source: DOF, Fishery Statistics, 2018

As Figure 3 shows, in comparison to captured fisheries, the output of aquaculture increased
slowly (at 4% annually) from 0.75 million metric tons to 1.13 million metric tons between
2008 and 2016 while the output of captured fishery rapidly rose (at 7.47% annually) from
2.77 million metric tons to 4.74 million metric tons. It is important to note that since 2016 the
growth rate of aquaculture started increasing markedly (at 3.38% in 2016-2017,and 7.79% in
2017-2018) while that of captured fishery began decreased (at 1.1% in 2016-2017, and 2.6%
in 2017-2018), showing the prospect of Myanmar aquaculture sector development.

7 Myanmar National Export Strategy Fisheries Sector Strategy (2015-2019), p.7
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2.2 » Legal Frameworks of Aquaculture

The primary legislation regulating aquaculture in Myanmar is the Law relating to Aquaculture 24/1989
(Aquaculture Law). It requires that any individual wishing to engage in aquaculture has to obtain a
licence from the DOF, except where the pond covers a surface area of less than 25’ x 50’ and is operated
by a family for its personal consumption.

The existing Aquaculture Law gives the DOF the authority to designate vacant, fallow and virgin land
to be used for the aquaculture purposes. The DOF may also lease fisheries waters for the purpose to be
used for aquaculture. It should be noted that approval to use agricultural and wastelands for aquaculture
requires procedures to be followed under applicable land laws.

Land not designated to be used for the purpose of aquaculture may also be licenced by the DOF to be
used for aquaculture purposes by obtaining approval from the relevant authority which has jurisdiction
over the land.

There are three laws governing the fishery sector: the Aquaculture Law, the Marine Fisheries Law 9/1990
(Marine Fisheries Law) and Freshwater Fisheries Law 1/1991 (Freshwater Fisheries Law). The Marine
Fisheries Law requires that a licence is obtained for conducting “inshore fisheries” or “offshore fisheries”.
The Freshwater Fisheries Law which is applicable to waters, ponds, courses, river streams and lakes,
requires operators of a fishery business to obtain lease which is obtained through a competitive auction
or obtain a licence from the authorities. Aquaculture is defined by the law to include the propagation of
fish species, breeding of fish through different stages of growth in natural or artificial waters by various
breeding techniques.s

However, the existing set of aquaculture law was adopted in 1989, when fisheries made up a relatively
small share of the economy. As the economy advanced over the years and fisheries and aquaculture
are looked as a means of alleviating rural poverty and providing a reliable source of nutrition, the broad
scope of objectives requires a new comprehensive aquaculture law to govern the sector with consistency
and coordination of various policies affecting the sector.

In fulfilling this gap, the DOF has revised the new Aquaculture Law, which has now reached the floors of
the parliament for further consultations to enact a new law in the coming months in 2019. As the drafting
of new aquaculture law opens up public debates and stakeholder consultations, the NADP document
will provide a timely reference to streamline all relevant laws and regulations to support implementation
mechanisms and inter-ministerial coordination. Thus, the new Aquaculture law is expected to provide
a solid legal basis for sustained and successful implementation of the NADP.

With the majority of aquaculture taking place in earthen ponds it is pertinent to consider the applicable
land law. Most of the land available in rural Myanmar is classified as either farmland, or virgin, fallow
or vacant land.

The Farmland Law 11/2012 (Farmland Law) allows farmland to be used for agricultural purposes. It prohibits
the land to be used for any other purpose without the express permission of the relevant authorities. The
Farmland Law does not recognise aquaculture as an agricultural use for land and therefore requires that
authorisation to use the land for “other purposes” be obtained before aquaculture can be engaged in.
Vacant, fallow and virgin lands are regulated by the Vacant, Fallow and Virgin Land Management Law
10/2012 (VFV Law). The VFV Law allows for land to be used for aquaculture purposes, however this does

8 Myanmar Aquaculture Law (1989)
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require the prior consent of the Central Committee. In September 2018 the VFV Law was amended re-
inforcing the requirement that all persons using vacant, fallow or virgin land must obtain the relevant
approvals. This raises the risk that, especially for small scale operations which do not have the necessary
approvals, they may lose access to the land currently being used.

A key limitation of the Farmland Law, as discussed above, is that aquaculture is not considered as a
form of agriculture and therefore an onerous and time-consuming change of land use process needs
to be completed before the land can be used for aquaculture purposes. This particularly affects small
scale operations where the operators do not have a clear understanding of the applicable laws and the
processes which need to be followed.

On the other hand, the Law of Protection of the Farmer Rights and Enhancement of their Benefits
(Pyidaungsu Hluttaw Law N0.32/2013), a recent legal provision that facilitated subsidies and compensa-
tions to crop farmers across the country broadly defined a “farmer” as the person who carries out either
the agriculture or livestock breeding and aquaculture, recognising the rights of small scale farmers in
the aquaculture to receive government support as well as tenure security. Given the uncertainty of legal
coverage and policy consistency across competing sectors such as crops and fisheries, the smallholders
in aquaculture are still inaccessible to suitable loans and assistance for investment.

Itis also asignificantissue for existing aquaculture operations that were established prior to the enactment
of the Farmland Law in 2012, as suddenly, they were located on land which was not permitted to be used
for non-agricultural purposes (under the Farmland Law aquaculture is not considered as agriculture).

Areas that can be improved in the current laws include adding regulations relating to fish disease control
and fish feed requirements. Aquaculture guidelines or a code of conduct can also be added.

2.3 « The Department of Fisheries as the Competent Authority

The DOF is the primary competent authority for fishery businesses in Myanmar, including aquaculture.
It is tasked with (i) managing fishery resources; (ii) conducting management information systems and
research and development; and (iii) supervision and licencing of fishery operations.

The DOF is the only agency equipped with the practical and technical capacity to effectively manage the
aquaculture sector. The DOF is increasing and strengthening its human resources in order for it to effec-
tively implement all its tasks. There is also a need to engage more systematically with the stakeholders
in the aquaculture sector, and to bolster its laboratory capacity to monitor quality.

The DOF is organised into four divisions with the Aquaculture Division being the relevant division for
supervising and being responsible for the development of aquaculture. It is comprised of:

e Fish and Shrimp Culture Section;

e Aquatic Animal Health and Disease Control Section;

e Freshwater Fish Research Section; and

* Crocodile Farm.
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The main responsibilities of the Aquaculture Division are divided into the following categories:

e Aquaculture production - production of fish and shrimp seed at DOF fisheries stations and releasing
of fish and shrimp seed into natural water;

e Water Bodies (Production enhancement);

* Supervision and Servicing - analysing water and soil quality, diagnose diseases and treatment; data
collection on aquaculture activities and issuing notice to prevent and reduce the impact of climate
changes;

e Capacity development - implementing sector development programmes, providing skills training for
fish farmers, assisting with the implementation of new technologies and supporting the strengthen-
ing of management practices to reflect international and regional guidelines for sustainable sector
development;

e Enforcement - monitoring and inspecting compliance with applicable laws and regulations, collection
of registration fees, and reviewing and amending current legislation as required.

24 - Stakeholders

There are several key stakeholders in the aquaculture sector, facing a variety of challenges.

2.4.1| SMALL-SCALE FISH FARMERS

Fish farmers are primarily based in Ayeyarwady, Yangon, Bago regions and Rakhine state with many of the
other areas suitable to aquaculture activities remaining under-developed, leading to constraints from the
wider population being able to benefit. Small-scale farmers are typically defined as resource-poor individuals
or groups of people involved in small-scale aquaculture production, i.e. aquaculture production facilities and
processes with small production volume and/or relatively small surface area and typically lacking
technical and financial capacity and other resources to support individual certification.

The MSDP has identified the development of small-scale aquaculture as an important target.> The ADS
recognises that shifting from only focusing on crop farming to including the enabling of the aquaculture

sector can play an important role in poverty reduction.»

To achieve its goals the ADS places the focus on small-holding fish farmers and SMEs as given the
opportunity and right operating environment will be the core driver of growth.»

Challenges affecting small-scale fish farmers, as identified by the stakeholders at a series of state and
region consultation meetings, include:

 difficulty in obtaining land and appropriate land rights for operating an aquaculture business;

* lack of access to finance with few financing options available to the sector; *

e duetofinancial constraints of fish farmers they are only able to pay hatcheries following the harvest-
placing financial strain on the hatcheries;

9 MSDP, p.26 1° ADS, p.13 " ADS, p.33
2. FAO (2010) Myanmar: Fishery and Aquaculture Country Profiles
3 Mekong Economics (MKE). Value Chain Report-Kalay: Local Concerns - Global approaches. MYSAP, p.14
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e poor access to supplies and equipment in parts of the country where the industry is not well developed,
and“

e prevalence of fish disease due to a lack effective water management and use of old ponds. As a result
of financial constraints adequate pond revitalisation is not properly conducted and access to water
resources can also be a challenge with irrigation being prioritised for rice production.®

2.4.2 | SMALL AND MEDIUM ENTERPRISES (SMEs)
The aquaculture sector is dominated by SMEs. Sector constraints have hindered their development and
threatened their competitiveness:

e difficulty in obtaining land and appropriate land rights has prevented expansion of operations;

* increasing operational costs make it difficult to remain competitive, while a lack of financing prevents
required investment necessary for improving efficiency and productivity;

e difficulty in finding available finance with banks adverse to using moveable property as collateral and
difficulties relating to land often meaning that banks will not accept land as security for a loan; and

* government hatchery programs unable to meet demand.'

2.4.3 | LARGE VERTICALLY INTEGRATED OPERATIONS
Large vertically integrated farms focused on cultivating white leg shrimp (Litopenaeus vannamei) in the
past. They were severely impacted by white spot disease in 2010 and have not fully recovered.”

With growing demand globally and Myanmar’s proximity to key consumer markets, including China,
there are significant export opportunities for aquaculture products particularly shrimp.=

2.4.4 | FEED PRODUCERS
There is a lack of adequate feed production in Myanmar which is also generally considered to be of low
quality. Ability to provide high quality feed is hampered by:

 deficit of suitable and reliable quality of local raw materials;

* logistics issues resulting in long transit times affecting quality of imported feed products; and

* lack of distribution of supplies with there being insufficient shops with available supplies in some areas.

More efforts geared towards improving the nutritional content of fish through non-traditional approach-
es to feeds.® An example is illustrated in how, a finishing feed’ or fish oil is fed to fish towards the end
of the production cycle to enhance the omega-3 fatty acid content of the fish in the salmon industry.

Some of these issues can be addressed through increased cooperation with the pulses, beans and oil-
seeds sector in order to coordinate the production of adequate oil cake-based feed.

4 MKE. Value Chain Report-Pinlaung: Local Concerns -Global approaches. MYSAP, p.11

5 MKE. Value Chain Report-Shwebo: Local Concerns -Global approaches. MYSAP, p.7

6 Myanmar National Export Strategy Fisheries Sector Strategy (2015-2019), p.8

7 Myanmar National Export Strategy Fisheries Sector Strategy (2015-2019), p.8

8 Myanmar National Export Strategy Fisheries Sector Strategy (2015-2019), p.57

9 Genschick, S., Phillips, M.J, Thilsted, S.H.,, Thorne-Lyman, A.L., Subasinghe, R .(2015) INFOFISH International V.3, pp.11-17
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2.4.5| FISH PROCESSORS
Fish processors face a difficult operating environment in Myanmar and need to navigate issues such as:

e procurement of regular supply of raw materials, with most fish products being purchased at market.
Long term supply contracts and contract farming are not commonly used in Myanmar;

* the inability to provide consistent supply of quality goods makes it difficult to build long term rela-
tionships with customers; 2

e where supply is secured, payments are frequently made to farmers prior to delivery, leaving fish
processors credit constrained;

 the lack of reliable electricity supply makes it difficult to ensure supply or quality consistency. The
use of generators significantly increases processing costs;

* limited access to finance, constraining further investment in processing facilities;2zand

* an inadequate supply of potable fresh water at landing sites and ice production facilities can lead
to contamination as well as the inability to meet import requirements of international customers.
Investment in additional water treatment facilities add to production costs.=

2.4.6 | PRIVATE SECTOR REPRESENTATIVE

The Myanmar Fisheries Federation (MFF) is the industry body representing the private fisheries sector
in Myanmar. The MFF is the umbrella organisation under which there are a number of sub-sector or-
ganisations, including:

e Myanmar Fishery Products Processors and Exporters Association;

* Myanmar Fish Farmers Association;

* Myanmar Shrimp Association;

e Myanmar Aqua Feed Association;

* Myanmar Crab Entrepreneurs Association;

* Myanmar Eel Entrepreneurs Association; and

e Myanmar Ornamental Fish Entrepreneurs Association; and

* Myanmar Fish Paste, Dried Fish, Fish Sauce Entrepreneurs Association.

Therole of the MFF and its sub-sector associations is to improve the livelihood of its members through the
development of the fisheries sector and advocate at all levels of government on behalf of its members.

20 Myanmar National Export Strategy Fisheries Sector Strategy (2015-2019), p.44
2! MKE. Value Chain Report-Kalay: Local Concerns - Global approaches. Mekong Economics, p.14
22 Myanmar National Export Strategy Fisheries Sector Strategy (2015-2019), p.42
2 Myanmar National Export Strategy Fisheries Sector Strategy (2015-2019), p.44
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The MFF and its sub-sector organisations are well placed to develop linkages between the various stake-
holders across the value chain. This can help with fish farmers getting access to necessary inputs and
processors being able to obtain consistent supply as well as helping with developing capacities across
the sector. Such improvements will ensure more consistent performance and improvements in quality
which would allow the penetration of new markets.»

The MFF can assist the creation of cooperatives or associations of smallholder farmers and linking

them with processors and food manufacturers, allowing them to better meet the demands of the food
manufacturing industry.

24 Myanmar National Export Strategy Fisheries Sector Strategy (2015-2019), p.63
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2.5 « Knowledge Infrastructure

2.5.1 | STATISTICS
There are three primary sources of fishery statistics: (i) censuses; (ii) surveys; and (iii) registration and
licensing.

The objectives of fishery data collection:

to fulfil the requirements of information for the users in relation to fishery sector;

* to access and focus fisheries resources potential and productivity;

e prediction and planning to meet the sustainable fisheries;

* supporting policy making and decision taking on fishery sector; and

e supporting formulating and developing essential processes for long-term monitoring and management.
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The architecture of Myanmar’s fishery data collection process can be seen in Figure 4.

Figure 4: Fishery data and statistics system

Myanmar National Fishery Data and
Information Collection System

Registration/ Fishery Ad-hoc
Records/Licensing Census/Surveys Surveys

Fishery Census

Fishery Surveys
Freshwater Fisheries
Marine Aquaculture
Capture

Currently, the statistical service is not up to international standards and needs improvement. Also, more
reliable data could be gathered, e.g. through regular market surveys.

Inland Aquaculture
Capture
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2.5.2 | HIGHER EDUCATION
Since late 2018 Myanmar has one higher education bachelor’s degree Programme, providing dedicated
fisheries and aquaculture education. A master’s degree Programme is to follow in 2020.

Before this, relevant programmes were normally part of the curriculum in Zoology which only covers
basic knowledge in aquaculture and fish anatomy and taxonomy as part of their curriculum.

Mawlamyine, Myeik and Pathein Universities have a Department of Marine Science, however the cur-
riculum of these departments focuses primarily on marine flora, fauna and other ecological aspects of
the aquatic environment.= Since 2019 three Myanmar Universities (Yandanarpon, Pathein and Yangon
Universities) are members of the ASEAN-FEN Network, linking the Myanmar Higher Education with
regional needs and expertise.

A key requirement for capacity development in the aquaculture sector is to improve the availability of
educational offerings to build specialisms and know-how required to develop the sector.

Recognising human resource gaps in aquaculture sector, the University of Yangon recently introduced
a pilot four-year B.Sc. programme in Aquaculture and Fisheries Science to equip students with cutting
edge knowledge in aquaculture and fisheries management. Moreover, there is the need for a curriculum
that will also address a nutrition sensitive approach to aquaculture.

Forty students from across the country enrolled in the programme in December 2018 while MYSAP
supported the development of curriculum and course content, and academic training for University of
Yangon staff by visiting professors from Europe and the ASEAN region.

2.5.3 | TVET AND SKILLS TRAINING

Myanmar has insufficient capacity to provide adequate technical training for stakeholders in the aquacul-
ture sector. The Institute of Fisheries Technology in Yangon and the training schools located in Pyapon,
Sagaing and Thaton have limited capacity and budget and are unable by themselves to meet the tech-
nical training requirements for the sector. However, fishery stations of the DOF have been conducting
timely basic fish culture and induced breeding trainings every year. The MFF similarly does not have the
resources to fill this gap. However, the MFF conducted a timely training course for approximately 180
technicians on different levels. Future collaboration opportunities will lead to opportunities to gain skills
through knowledge transfer.2s1n 2019, four NOCS (National Occupational Competency Standards) will
be developed (Fish Farm Worker, Shrimp Farm Worker, Fish Processing Worker and Shrimp Processing
Worker) under the National Skills Standards Authority (NSSA).

25 Steins et al. Capacity building for sustainable aquaculture and fisheries in Myanmar. (2015), p.12
26 Myanmar National Export Strategy Fisheries Sector Strategy (2015-2019), p.43
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2.6 « Employment And Gender Equality

Aquaculture plays animportantrole in creating employment opportunities and provides an opportunity
to increase the livelihoods of the rural population.

Not only does aquaculture offer direct jobs, a rapid assessment in Ayeyarwady delta and Yangon region
has estimated that for every person employed in aquaculture operations, four people are employed in
related activities, including processing, marketing and service industries.

According to the labour force statistics conducted by the Ministry of Labour, Immigration and Population
in 2015, about 54% of the survey respondent replied that their main job is in the agriculture sector, while
74% replied that their second job is in the same sector.2In 2016, the World Bank conducted a separate
household living condition survey and it also found a similar level of 68% of population engaging in
the agriculture sector. The report points out that there is substantial and hidden underemployment in
many parts of rural Myanmar, a consequence of seasonality in the agriculture sector. Unlike the crop
farm sector that depends mainly on seasonal conditions, aquaculture can offer more stable livelihood
opportunities for rural Myanmar.

In 2017, the Food Security Program, jointly undertaken by Centre for Economic and Social Development
(CESD), the Michigan State University and International Food Policy Research Institute (IFPRI), published
the results of its Myanmar Aquaculture-Agriculture Survey which included the following findings with
regard to employment:

e aquaculture operations require approximately four times more person days of labour per acre per
year used as conventional crop farms. This is partially reflected by the nature of aquaculture oper-

ations which have a more constant demand for labour, whereas with crop farms labour demand is
very seasonal;

Figure 5: Total labour inputs per acre/year for
* itwasfound that the average daily wagereceived  fish and crop farms

by employees was 27% higher than those em-
ployed on crop farms; andz

160 152
 smallholder farms with less than 10 acres of § 140
pond size also tend to hire more labour than @ 120
large farms, making potential job and equity E 100 94
creation in rural areas. (Figure 5) %
- 80
Increasing employment opportunities in the aqua- _§ 60 41
culture sector have a great impact on improving = 49 24
livelihoods. The Myanmar Aquaculture-Agriculture g 20
'_

Survey published in 2017 found fish farming to be a
very male dominated activity with only a reported
20% female participation. For the women working
in the sector the survey revealed a wage gap, with
women earning % of the wages received by men.»

o

Crop

farms -
M=

All fish
farms
<10 acres
Fish farms
Fish farms
>40 acres

Fish farms
10-40 acres

Source: Belton, 2017

27 Ministry of Labour, Immigration and Population, 2015 Labour Force Survey Report, Government of Myanmar, 2016.

28 Ben Belton, Mateusz Filipski and Chaoran Hu, Acquaculture in Myanmar: Fish Farm Technology, Production Economics and Management,
Food Security Program Research Report, Michigan State University, May 2017, p.13

2% Ben Belton, Mateusz Filipski and Chaoran Hu, Acquaculture in Myanmar: Fish Farm Technology, Production Economics and Management,
May 2017, p.20
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However, anecdotal evidence shows that while women are supporting the men/husbands in aquaculture
farming activities (e.g. feeding, harvesting, selling and processing), their contribution is often not
recognised. Particularly when men migrate to work afar, women usually take over the aquaculture
farming activities.=

Encouraging the participation of women in the aquaculture sector is considered a direct method of
improving household nutrition as in rural Myanmar women are traditionally responsible for buying food
that will be consumed at home and the preparation of household meals. It will also provide women with
the ability to obtain greater financialindependence leading to greater female involvement in household
decision making.

Improving decent work conditions for every worker in Myanmar became one of the most important
goals of the government, and the issues which need to be addressed are clearly emphasised in the
recent strategy document of the government - Myanmar Sustainable Development Plan, 2018-2030. It
is very important, that during the implementation of this NADP, as the guiding policy framework for the
aquaculture sector in the country, the enhancement of livelihoods for fishers, fish and shrimp farmers
and workers is ensured by the DOF as the competent authority.

As Myanmar has recently committed to implement labour market reforms in accordance with a decent
work agenda and basic labour rights conventions, such as child labour, forced labour and non-
discrimination, promoting compliance and enforcement of labour standards along aquaculture value
chains will be of utmost importance.

As ILO recently signed a memorandum of understanding with the MOLIP on Decent Work Country
Programme for Myanmar from 2019-22, such program is expected to address the decent work deficit
in the aquaculture sector. As EU has already shared their concerns for sustainability of labour market
reforms in Myanmar, and recently investigated the conditions of eligibility for Everything-But-Arms
(EBA)* benefit for market access on several export commodities of Myanmar, including fish, it is not too
late to address labour conditions in the aquaculture sector. In this regard, those thousands of workers
who work under very harsh conditions in rural and urban Myanmar could benefit not only from higher
income from accessing high end markets such as EU but also for their sustained livelihoods that could
also provide life-long dignity for their contributions to national development.z

30 Rapid assessments in Ayeyarwady and Yangon regions, CESD, 2018.

31 As a least developed country, Myanmar benefits from the EU's Everything But Arms scheme, which grants unilateral duty free, quota free
access for all exports, except arms and ammunition to the EU. Further read on Myanmar and EU’s trade relationships at https://ec.europa.eu/
trade/policy/countries-and-regions/countries/myanmar/

32 Win, Ngu Wah (2019), “Decent Work and Labour Conditions in the Myanmar Aquaculture Sector: A Baseline Survey Report,“MYSAP, Yangon.
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2.7 « Food And Nutrition Security

Food and nutrition security is a key concern, particularly for a developing nation such as Myanmar,
where factors including poverty and access to produce can make it difficult to ensure that the population
consumes a balanced diet.

Fish being a rich source of animal protein can make a valuable contribution to ensuring the food and
nutrition security of the population. Compared to other sources of animal protein, fish is a cheaper
source of animal protein to meat making it a more affordable alternative. On a per capital basis, Myan-
mar is one of the largest consumers of fish with a consumption rate per annum of 21 kg in 2011, which
is nearly 3 times the global average. The Integrated Household Living Conditions Assessment carried
out in 2010 found that fish constituted 50% of the animal source food consumed nationally, while meat
provided just over one third.

Fish consumption is not distributed equally across Myanmar, table 2 below compares the amount of
fish consumed in Myanmar’s states and regions based on annual household consumption. Even in the
region where fish is abundantly produced and easily available for households, the average share of fish
and fish products as share of total protein consumption was at 22.6%, which is less than meat products.

The table shows that while the regions such as  Table 2: Fish consumption of households and their most
Ayeyarwady produces most farmed fish than ~ consumed species
any other state and regions, their per capital

O PUIO d J O
consumption is lower than others. In Ayeyarwady 5 dentified specie
region, more than one third of children under g/capita ost co ed
five suffer stunting due to unbalanced diet and ea on national leve
malnutrition, suggesting that food and nutrition National average 210 |1.Mrigal carp
security as well as dietary diversity is a critical
cectrty y Y Kayin 677 | 2.Striped
issue in aquaculture development.=

snakehead

The further expansion of aquaculture can help Tanintharyi Bl 3. Rohu carp
with developing sources of fish products further | Yangon 256 | 4. Walking catfish
away from the marine and current freshwater | Ayeyawady 254 | 5. Hilsa shad
resou rce.s..Thls will help to further provide food Mon 236
and nutrition security and support the Govern-
ment’s Multi-Sectoral National Plan of Action Bago 224
on Nutrition (MS-NPAN) 2019. Rakhine 221

Magway 19.7
Source: FAO, 2015. Sagaing 15.2
Note: FAO derived the calculations based on the data of 2006
household survey that used three-stage stratified simple random Mandalay 14.9
sampling of 32,000 urban and rural households in 80 townships
in all States and Regions of Myanmar. Attempts to estimate the Shan 10.0
recent consumption pattern was undertaken by the World Fish in
2019, which showed that national consumption has increased to Kayah 93
30 kg per year.

Chin 7.2

33 FAO, 2015b
34 UNDP. Integrated Household Living Conditions Survey (IHLCA), 2011a, 2011
35 Ministry of Health and Sport, Demographic and Health Survey, 2015-16, Nay Pyi Taw, p.23
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2.8 « Climate Change Resilience

The fishery sector and aquaculture are particularly vulnerable to the impacts of climate change. Climate
change refers to the change in the mean and variable properties of the climate with one of the main
drivers being a change in the composition of the atmosphere.

Myanmar has been affected by climate change with a measured increase in temperature of 0.08°C per
decade over the last 60 years as well as a consistent increase in annual rainfall.ss

Impacts of climate change in Myanmar include:

e Erratic rainfall - heavy and intense rainfall, followed by periods of prolonged drought;

* Inclement weather - an increase of natural disasters caused by weather, including the increase of
the severity and intensity of cyclones and strong winds; and

* Flooding and storm surges - an increased risk of flooding and storm surges leading to damage of
facilities and salinization of land.

* Ocean acidification- an imminent and devastating effect on larval forms of many marine and costal
invertebrate species.

Climate change can have short term and long-term effects on the aquaculture sector. Short term im-
pacts include losses of production and infrastructure arising from extreme events such as floods and
storms, increased risk of diseases and parasites, and reduced production because of negative impacts
on farming conditions.

Long-term impacts include reduced availability of wild aquatic fish and shrimp seed as well as reduced
precipitation leading to increasing competition for freshwater. Climate-driven changes in temperature,
precipitation, ocean acidification, incidence and extent of hypoxia and sea level rise, amongst others,
will have long-term impacts on the aquaculture sector at scales ranging from the organism to the
farming system.=

The Myanmar aquaculture sector has been especially vulnerable to flooding which frequently causes
damage to fish and shrimp ponds infrastructure which have led to high losses in fish and shrimp pro-
duction causing significant loss and a decrease of availability affecting consumption and achieving
nutritional requirements.

36 Myanmar Climate Change Alliance, Impact of Climate Change and the Case of Myanmar: Observed changes and hazards, 2018

37 Climate-smart agriculture, fisheries and livestock for food security, Myanmar Climate Change Alliance and Ministry of Natural Resources and
Conservation, October 2017, p.5

38 Food and Agriculture Organisation of the United Nations, Impacts of Climate Change on Fisheries and Aquaculture, 2018, p.28
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2.9 « Summary: Strengths, Weaknesses, Opportunities
and Threats Analysis

As reviewed in this chapter, the Myanmar aquaculture sector has great potential and can significantly
contribute to the development of the Union. In order to realise its potential, it is important to identify
its strengths and what opportunities there are, but of equal importance is to recognise that there are
weaknesses to the sector and threats inhibiting its development which need to be mitigated against.

In the face of these concerns and challenges, however, there has been an important and promising
shift in the aquaculture industry in Myanmar, driven in part by the vibrant private sector and resilient
small-holding fish farmers as well as growing recognition on part of the government and development
partners of the importance of fishery sector. In this regard, the NADP is a timely response to the emerging
opportunities in the aquaculture sector as Myanmar is one of the few remaining countries of the ASEAN
to catch up with the global trend of meeting expanding fish demand out to 2050.

Over the past 15 years, the ASEAN fish output has more than doubled. Aquaculture production in the
ASEAN region has increased four-fold from 2000 to 2014, showing stunning high growth compared to other
regions in the world. The ASEAN region has successfully transformed from small-scale capture fisheries,
sold domestically or regionally, toward a mix of smaller-scale and larger-scale export-oriented fisheries.
This transition was driven by the enormous increase in aquaculture production over the past 20 years.=

In fact, aquaculture in Myanmar has been “quietly transforming” over the years without catching attention
from policy makers and academic research in the past. A recent study, the largest (and first survey-based)
aquaculture value chain analyses ever conducted in Myanmar, by the Michigan State University, IFPRI
and CESD has established five major findings that should form the basis of cautious optimism for the
future of aquaculture in Myanmar.+

First, the great majority of farmed fish produced in Myanmar is sold to the fast-growing domestic mar-
ket—only a small share is exported, suggesting that there is robust demand of fish within the domestic
market.

Second, although large fish farms dominate in terms of total pond area, a small/medium farm segment
has emerged quickly. This has given rise to a “dualistic” fish farm sector, with many small/medium farmers
and nurseries existing alongside large farms. Developing aquaculture can provide win-win benefits to
both small and large-scale operators. In this regard, NADP can guide the government to fill the gaps in
the value chain as well as integrating all stakeholders into a well-coordinated sector.

Third, the take-off of small/medium farms has been helped by the “informal relaxation” of restrictions
prohibiting the conversion of paddy land to ponds in the main fish farming zones. Since the fish ponds
represent less than 5% of the total paddy land, even in the most aquaculture-intensive regions such
as Ayeyarwady, there is an urgent need for policy consistency between aquaculture development and
land use considerations.

Fourth, the upstream segments (feed and seed) of the supply chain have grown fast, as have the mid-
stream segments (wholesale and logistics). Most of this growth is due to a “quiet revolution” driven by
private investments of small and medium enterprises. More importantly, the growth has been achieved

3% World Fish. “Fish to 2050 in the ASEAN Region,” World Fish and International Food Policy Research Institute (IFPRI), Working Paper: 2017-O1.
40 Ben Belton et al. “The emerging quiet revolution in Myanmar'’s aquaculture value chain,” Aquaculture, Vol. 493: 384-394.
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without any financing from outside of the sector. In supporting these private sector initiatives, the NADP
can mobilise effective resource allocation for the sector.

Fifth, some farms in Ayeyarwady and Yangon regions already (small as well as large) are intensifying,
resulting in the adoption of a mix of traditional and more modern farm technologies. For these entre-
preneurs, the NADP can also support with effective extension services, appropriate technology transfer
and practical research services critical for sustainable aquaculture development.

Table 3: SWOT Analysis of the existing aquaculture sector in Myanmar

Strengths EETGIESTES

* Alargelabourforce already in the agriculture
sector is easily able to engage in aquaculture

e Ability to supplement current crop-based
agriculture with aquaculture

* Range of climate regimes throughout My-
anmar allowing for a greater range of fish
species to be farmed

e Surplusfallow and vacant land area in state
and regions that also possess water resources
to develop aquaculture

Opportunities Threats

* Improving employment opportunities in
rural Myanmar by providing better paying
and more stable employment compared to
crop-based agriculture

* Improving food and nutritional security by
enriching animal protein content in fish
food at a low cost

* Improving export earnings by increasing
quality of fish and reliability of supply

¢ Abundance of natural and land resources
well suited for aquaculture use

* Foreign Direct Investment from international
aquafeed companies.

* Proximity to important markets for products,
such as China

¢ Limited feed production capacity and inad-
equate supply of high-quality feed

* Poorly integrated value chain with limited
market access and integration

* Poor farm management leads to low yields
and increased risk of disease

* High mortality rates at hatcheries as a result
of weak biosecurity and disease, poor water
quality and access to appropriate feed

e Limited technical capacity due to a lack of
technical training and educational oppor-
tunities

¢ [nsufficient resources allocated to the DOF

* Low female participation rates in the sector
limits the inclusiveness of the benefits

e Land laws limit the ability to expand aquacul-
ture facilities and where being used provide
only limited security of title

* Therequirements of annually renew licencing
may be burdensome

e Limited access to finance prevents further
investment in the sector

* Increasing input costs making operations
less competitive

e Aquaculture is prioritised well behind rice
cultivation for access to irrigation water and
the cost of using irrigation water for aqua-
culture per unit volume is higher

* Damage caused by natural disasters and in-
clement weather, intensified through climate
change

e Weakinvestment climate, and poor transport
infrastructure and electricity supply
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CHAPTER 3

Policy
Framework
Related To

Aquaculture

3.1 - Overview

Myanmar signed the 2030 Agenda on Sustainable Development Goals in September 2015. In August 2018,
Myanmar released the Myanmar Sustainable Development Plan (MSDP) as the overarching framework to
orient and guide Myanmar’s development efforts. Aligned to the Sustainable Development Goals (SDG),
itis built on existing sector strategies and action plans and priorities from across all national ministries
as well as States and Regions. One of these strategies is the Agriculture Development Strategy and In-
vestment Plan (ADS), which was officially released in June 2018.

The strategy responds to the need for the consolidation and integration of existing sector plans and
strategies, a systematic approach to operationalise agricultural policy implementation, to coordinate
activities, project programmes and policies as well as to build a dialogue with domestic and foreign
investors and harmonise foreign development support to the sector. With the plan, the ministry’s focus
has evolved from a narrow target on aiming at the increase of agricultural productivity to a farm-to-fork
and comprehensive value chain approach. The ADS provides significant guidance for the aquaculture
sector in respect to governance, productivity and competitiveness, thereby providing a clear orientation
and framework for the NADP.

The multi-sectoral National Plan of Action on Nutrition (MS-NPAN) 2018/19 - 2022/23, which was launched
in November 2018, for the first time provides a coherent approach to improving nutrition and food secu-
rity in Myanmar. MOALI’s contribution to the MS-NPAN will be measured by several ‘nutrition-sensitive’
indicators that™ include availability of diverse foods at household and market level, access to a diverse
food basket (through improved incomes) and gender-sensitive indicators.

Crucial for the NADP is also the National Biodiversity Strategy and Action Plan 2015-2020 (NBSAP), as it
lays the basis for the development of a sustainable aquaculture industry. In relation to aquaculture the
NBSAP takes a two-pronged approach by ensuring the conservation of natural resources required for
aquaculture activities and by promoting sustainable aquaculture practices through local community
engagement.

The NADP also contributes to the Myanmar Climate Change Master Plan (MCCMP) 2018-2030 by reflecting
the MCCMP goals of integrating climate change policies and sectoral policies, integrating technologies
and management practices which achieve climate-resilient productivity and climate-smart responses.

The NADP is also contributing to the National Export Strategy 2015-2019 (NES), where export of fisheries
and aquaculture products and, particularly branded/labelled products like shrimps from sustainable/
certified aquaculture, are a priority.
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In this context, it is important to note that the EU has removed restrictions on imports for Myanmar
aquaculture products into the EU. This is potentially opening up a significant market for the Myanmar
aquaculture producers, creating further opportunities forincome generation and improving livelihoods.
However, the pending withdrawal of preferential trade access to the European market in the framework
of the EU’s “Everything But Arms Initiative” due to allegations of human rights abuses in Myanmar, might
reverse the recent gains and negatively impact on the potential growth of the sector.

Saudi Arabia’s ban on imports of aquaculture products from Myanmar in April 2018 had been a major
setback, blocking access to one of the most important export markets for the sector.

The following outline of different mentioned policies will contribute to a list of NADP outputs
categorised under the three columns of the principle of sustainable development, hence social,
economic and ecological. A fourth column shall be the “institutional” as governance and institutional
capacity enables the achievement of the other columns.#

The NADP is directly contributing to the following SDGs:

3.1.11 SDG ALIGNMENT

SDG | “Eradicating Poverty”, by supportingincome generation of smallholdersin rural areas and
1 | supporting the creation of decent work opportunities for employees in the aquaculture
sectors.

SDG | “End all forms of Hunger and Malnutrition”, by increasing the availability of fisheries prod-
2 | uctsinfood insecure areas and focusing on improving the nutritional status of households.

SDG | “Gender Equality”, by considering gender aspects in education/TVET and throughout
5 | aquaculture value chains.

SDG | “Decent Work and Economic Growth” by supporting decent working conditions in the
8 aquaculture sector.

SDG | “Industry, Innovation, and Infrastructure” by supporting new technologies like artificial
© | mud crab reproduction and mangrove friendly shrimp aquaculture systems.

SDG | “Sustainable Cities and Communities”, by reducing direct economic losses caused by disasters
11 | through mangrove reforestation and making aquaculture production techniques more
climate resilient.

SDG | “Responsible Consumption and Production” by introducing sustainable production
12 | methodsin the aquaculture sector.

SDG

13

“Climate Action” by supporting activities which have a positive impact on climate resilience.

SDG | “Life below Water”, by promoting sustainable aquaculture methods and natural
14 | production systems.

41 Confer: National Aquaculture Development Strategy and Action Plan of Bangladesh 2013-2020.
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3.1.2 | THE MYANMAR SUSTAINABLE DEVELOPMENT PLAN 2018-2030
The NADP is contributing to three of the five MSDP goals and eight of the 28 strategies included in the plan:

Strategy | “to create an enabling environment which supports a diverse and productive economy

3.1 through inclusive agricultural, aquaculture land polyculture practices as a foundation

¢ for poverty reduction in rural areas” by laying down activities for inclusive and social
development of Myanmar’s aquaculture sector.

Strategy | “Supportjob creation inindustry and services, especially through developing small-and
3.2 medium sized enterprises” by supporting Micro, Small and Medium Enterprises (MSMEs).
[ ]

Strategy | “Further reform our trade sector and strengthen regional and international cooperation
3.4 and linkages” by supporting export of Myanmar aquaculture products through introducing
GAgP standards, certification schemes and fish health and microbiology laboratories.
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Strategy | “Improve equitable access to high quality lifelong educational opportunities” by sup-
4.1 porting the creation of new B.Sc. and M.Sc. curricula for aquaculture and fisheries science.

Strategy | “Increase secure access to food that is safe and well-balanced” by awareness raising
4.4 campaigns to inform about the benefits of eating fish.

Strategy | “Protect the rights and harness the productivity of all, including migrant workers” by
4.5 raising awareness for improving working conditions in the aquaculture sector.

Strategy | “Increase climate change resilience” by supporting the introduction of climate resilient
5.2 production techniques.

Strategy | “Improve land governance and sustainable management of resource-based industries

5.5 ensuring our natural resources divided benefits all our people” by supporting the clar-
ification of land rights legislation on the use of paddy land for rice-fish systems and the
conversion of paddy fields into aquaculture ponds.
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3.1.3 | THE AGRICULTURE DEVELOPMENT STRATEGY AND INVESTMENT PLAN 2018-19 - 2022-23
The NADP aligns its activities with 19 outcomes of the ADS. A selection of activities is stated below : +

“1.1 Effective Planning” by drafting the NADP in a participatory way on union and state/region level.

“1.5 Strong Associations” by strengthening MFF’s capacities and supporting the formation of farmer
clusters.

“1.6 Strengthened Farmers Land Rights” by discussing land use policies and regulations to utilise
paddy lands for integrated aquaculture and conversion of land into ponds.

“1.8. Food and Nutrition Security” by increasing aquaculture production and raising awareness
for the benefits of a well-balanced diet including fish.

“2.1 Improved Research” by strengthening links between universities, private and public sector
resulting in better cooperation and more demand-based research.

“2.3 Education and Training” by supporting setting up a B.Sc. and M.Sc. programme for aquaculture
and fisheries as well as six NSSA-accredited competency standards.

“2.8 Sustainable Practices (GAgqP)” by supporting introduction of GAqP at demonstration farms in
Ayeyarwady Region and developing a national GAgP policy.

“3.6 Value Chains” by improving fish, prawn and crab value chains through improved access to
inputs, introduction of farming techniques and certification schemes.

“3.9 Trade and Exports Growth” by supporting certification of farmers according to international
certification schemes and food safety and aquatic health and disease control laboratories.

3.1.4 | MULTI-SECTORAL NATIONAL PLAN OF ACTION ON NUTRITION (MS-NPAN) 2018/19 - 2022/23
The NADP is contributing to MOALI’s outcomes stated in the MS-NPAN through the following activities:

° Outcome 1: “Increased availability of nutrient-rich food products at market and household level”
by increasing fish production in fish-deficient areas in Shan State, Sagaing and Mandalay Regions,
improving farmer’s access to high-quality inputs and addressing clarification of land rights in the
aquaculture sector.

° Outcome 2: “Increased access to diversified diets through improved incomes” by supporting
small-scale aquaculture and integrated rice-fish models.

° Outcome 3: “Improved safety along food supply and value chain to enhance access to safe food”
by supporting MOALI to implement Good Aquaculture Practices (GAgP) in the aquaculture sector.

42 For a comprehensive list of outcomes see the ADS at https://www.lift-fund.org/publication/ADS2018
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3.1.5 | NATIONAL BIODIVERSITY STRATEGY AND ACTION PLAN 2015-2020 (NBSAP)
Following key targets of the NBSAP have been identified:

* launching an initiative to restore millions of hectares of forest that are commercially exhausted and
subject to conversion to plantations or agriculture;

* expanding the protected area network to cover 15% of the country's coral reefs and key gaps in the
terrestrial system, including mangrove forests, through both government and community-based
approaches;

The following NADP outcomes will support the achievement of these targets:

Outcome 9 "the aquaculture sector’s resilience to climate change is strengthened” which includes
climate change adaption projects, which can include activities such as the reforestation of mangroves
to provide a climate-smart aquaculture operating environment.

Another key target identified by the NBSAP includes:

* ensuring that national law recognises customary tenure as a way to protect indigenous knowledge
and genetic plant resources, and provides a practical incentive for community participation in bio-
diversity conservation.

Outcome 10 of the NADP “The organisation of the aquaculture sector is strengthened through increased
dialogue and partnerships among the stakeholders as well as the implementation of effective policies
and laws for the management of sustainable growth”. That includes activities designed to create an
enabling legal framework to support the development an inclusive and sustainable aquaculture industry.

Chapter 4 of the NBSAP covers the 20 Aichi Targets, and outlines detailed national targets and actions
required to meet Myanmar's ambitious conservation goals. For Aichi Target 6 (“Sustainable management

of marine living resources”) the government created one national target especially relating to aquaculture

By 2020, States/Regions have approved laws allowing for community and/ co-managed fisheries (Na-
tional Target 6.1)

The following actions in the field of aquaculture have to be taken to reach this target:

° Amend state/regional fisheries legislation to create legal support for locally-managed freshwater
fisheries and establish legal status for Community Fishery User Groups (CFiUGs)

° Register 400 additional CFiUGs and explore further capacity development, including through part-
nerships ties

° Expand area under CFiUG management to cover 24,700 acres (10,000 hectares) through establishment
of locally-managed fishery management zones.

* Develop guidelines for sustainable management of CFiUG and provide support to communities in
following the guidelines to implement projects demonstrating benefits of integrated mangrove
aquaculture.
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Outcome 10, as outlined above, will support the government in meeting the target by ensuring
(i) theright regulatory framework is in place; and
(i) byincreasing the public private dialogue will allow for support to be extended to the CFiUGs.

For the Aichi Target 7 (“Sustainable agriculture, aquaculture and forestry”) the government has created
one national target especially relating to aquaculture:

By 2020, 5% of fish and shrimp aquaculture by volume follows international best practices for sustainable
management (National Target 7.2)

Following actions have to be taken to reach this target:
* Establish extension programme for sustainable aquaculture management

¢ Develop pilot shrimp aquaculture projects meeting international certification standards for sustainable
aquaculture and food safety export standards

Outcome 6 of the NADP “The safety and quality of aquaculture products is improved through higher
quality management as well as the implementation of a quality management system across the value
chain”. This outcome 6 is supported by activities to implement the GAqP and provide training to aqua-
culture enterprises and to strengthen the quality management system to ensure food safety.

3.1.6 | MYANMAR CLIMATE CHANGE MASTER PLAN (MCCMP) 2018-2030.

According to the MCCMP, Myanmar must “achieve climate-resilient productivity and climate-smart re-
sponses of fisheries to support food security and livelihood strategies while also promoting resource-ef-
ficient and low-carbon practices” as a sectoral outcome. The NADP will contribute to three expected
results to achieve the sectoral outcome as:

(a) The fisheries (aquaculture) sectors has integrated climate change into their relevant policies,
planning and budgeting procedures and have put these into practice, taking into account gender
considerations.

(b) The fisheries (aquaculture) sector has adopted climate-resilient and environmentally sound ad-
aptation technologies and climate-smart management practices, supported by international and
domestic finance.

(c) Institutional coordination and multi-stakeholder engagement framework has been established
and support the implementation of climate-smart responses in the fisheries (aquaculture) sector,
including innovative business models and gender-sensitive approaches.
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3.1.7 | NATIONAL EXPORT STRATEGY (NES)

The market opportunities identified in this strategy reflect areas in which Myanmar exporters can build
the strengths and capacities needed to achieve broader market development of the sector. Exposure
to world markets will play a critical role in ensuring greater efficiency, competitiveness and innovation
among domestic enterprises. Targeted improvements to the fisheries sector will thus play a key role in
facilitating improvements to overall sector capacity, triggering a cascade of improvements throughout
the country’s agri-food sector and the broader economy. Furthermore, the NES identifies three key areas
that need to be strengthened in Myanmar’s fisheries sector for exports.

These include,

(i) market diversification,

(ii) structural improvements to the value chain, and

(iii) the role of investment to move into new value chains.

The NADP will support this with the following outcomes:

° Outcome 5 “The long-term aquaculture production and productivity is increased through modern-
isation of infrastructure, adequate financial support, and improved production and processing tech-
niques”. Avariety of activities include providing access to finance for aquaculture enterprises to develop
their business and improve value chains. In addition a fund shall be established to push key initiatives.

° Outcome 6 “The safety and quality of aquaculture products is improved through higher quality
management capacities as well as the implementation of a quality management system across the
value chain”. This will include the adding of species demanded by customers and improve the value
chain integrity through capacity building. Quality management systems will also be improved.

° Outcome 7 “Enhanced growth of trade and exports in accordance with regional and international
market requirements”. An output to be achieved is the establishment of a sector specific export finance
scheme improving the ability to finance exports.

3.1.8 | VISION AND POLICY OF THE DEPARTMENT OF FISHERIES
The DOF adopt the following vision for the fisheries sector.

Sustainable development of fisheries sector for security, improvement of the socio-economic of rural
people and contribution to the economic development of the nation based on fisheries industry.

The policy of the DOF is for ensuring food security, food safety and sustainable development of fisheries
sector by conservation of fisheries resources in accordance with the fisheries laws.

43 Fisheries Statistics 2018, DOF, p.1
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MOALI has prepared an Agricultural Policy (2016) with the following objectives:

* to improve food security and safety and balance diet intake;

* to ensure farmers fully enjoy their rights and benefit from the emerging economic growth;

* that small scale farmers, livestock keepers and fisher folks, gathered into groups or cooperatives (in
which women’s participation is mandated), modernize and improve the performance of the entire
sector based on transferred knowledge;

* that smallholder farmer’s socio-economic status improves though a target program of investment in
rural road construction, rural infrastructures development, land use management and small-scale
production industry development;

* to secure needed technology and financial assistance from local and external sources for further
improvement of crop, livestock and fish production as well as cooperative development;
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* to enhance production of high quality grain, meat and fish products for external markets;

* todevelop an efficient agro-based industry, including small scale industries, and associated vocational
education;

* toincrease access to local and external investment for the agriculture sector; and

* to actively ensure full participation of all stakeholders involved in poverty alleviation, agriculture
sector development, and sustainable rural development programs.

In 2018 the ADS was launched to implement the Agricultural Policy. The ADS put in place a strategy to
achieve the objectives of the Agricultural Policy, by setting out an actionable investment plan, consoli-
dating plans and strategies of various stakeholders, creating a framework of the development of more
sector specific policies and programs, and to be used as a mechanism to work together with development
partners and the private sector to invest in the agricultural sector.

The guiding principles of the ADS are:

(i)  clear definition of roles of private and public sectors;

(i) recognition of smallholder farmers’ rights and voice;

(iii) emphasis on smallholder farmers and Small and Medium Enterprises;

(iv) key role of food and nutrition security;

(v) inclusiveness;

(vi) transparency and accountability;

(vii) environmental and social sustainability;

(viii) strengthened linkages among agricultural subsectors and between the agricultural sector and the
agri-food sector;

(ix) coordination for improved policy-making and implementation;

(x) integrated and effective MOALI;

(xi) monitoring the effectiveness of policy implementation enhances accountability; and

(xii) regionally balanced planning and development.
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Three strategic pillars were identified to accelerate growth and development in the aquaculture sector.
These pillars are:

(i) governance,

(if) productivity, and

(iii) competitiveness.

Under the framework of the ADS, MOALI tasked the DOF to develop the NADP as a means of identifying
and outlining how to achieve the objective of developing the aquaculture sector with strategies in line
with the three strategic pillars.

The DOF will achieve this through the development and implementation of the NADP. The specific goals,
objectives and strategies of the DOF which are included in the NADP are:

— ECONOMIC

* Promulgation of fisheries laws and implementation of action plans in line with the sustainable
development goals.

* Development of the aquaculture industry by implementation of advanced techniques including
Good Aquaculture Practices.

* The compliance with quality standards of fishery products aligned with the market requirements.

— INSTITUTIONAL

* Availability of qualified information and collection of statistical data related to fisheries sector
in line with the standard indicators.

* Capacity development so that key authorities and stakeholders are able to respond to sector
needs and are able to participate in sector strategy implementation.

° Entering higher value markets will require significant institutional, financial and technical ca-
pacity upgrading in Myanmar

— ECOLOGICAL

* Systematic implementation of fisheries co-management and ecosystem approach to improve
the fisheries management.

° Theincreasingly obvious environmental impacts of overfishing are leading many consumers to
recognise the benefits associated with aquaculture while demanding the sustainable manage-
ment of ocean resources through the adoption of standards such as the Marine Stewardship
Council (MSC) and others.
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— SOCIAL

The implementation of research and development, extension and awareness services, and human
resources development, oriented towards sustainable use of fisheries resources.

* Social and economic concerns including poverty reduction, gender equity, youth development,
environmental sustainability and regional integration.

* Theresearch system, the agricultural education system is underfunded and fragmented. The ADS
proposes the development of education and training to build “human capital” in the agricultural
and food sector, responding to the evolving needs of farmers and the private sectorin rural areas.

This requires:

(i) the university system to be consolidated and include colleges for agriculture, livestock
and aquaculture;

(ii) consolidated universities will include disciplines in addition to the traditional natural
sciences including agricultural economics, agricultural business and marketing, agricul-
ture engineering, water management, food technology, and agricultural extension and
communications;

(iii) a 3-year diploma curriculum of State Agricultural Institutes (SAl), covering all states and
regions, to provide training on all key sectoral disciplines; and

(iv) the revival of high school level agricultural training and other vocational training institu-
tions, both public and private.

* Undertake basic and applied biological, chemical and physical research - with emphasis on new
and/or improved varieties of crops, animals, fisheries and other products suitable to various
geo-ecological areas of Myanmar.

';)hu fingerling
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3.2 « Summary: Role Of Aquaculture
In National Development

Key features of a successful aquaculture policy include:

* providing employment opportunities in essentially any rural area across the country, providing
opportunities to parts of the population affected by poverty and a lack of opportunity;

* offering alternative employment options which provide higher income and better income stability
than conventional crop farming jobs;

* providing an affordable and rich source of protein, enhancing food and nutrition security;

° creating opportunities for women to earn a living, allowing them to be financially independent and
become more involved in household decision making; and

* encouraging sector development in a sustainable manner to avoid any environmental degradation
and to be resilient to the impact of climate change.

Integrated frming sysem, Shwebo
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Succeeding in implementing a successful aquaculture policy directly achieves the following goals of
the MSDP:

Job Creation &
Private Sector
Led Growth

Human Resources & Social
Development for a 21st Century
Society

Natural Resources & the
Environment for Posterity of the Nation

FYNLINDOVNOY OL A3LVIIY XYOMINVYYE4 ADIT10d

Aquaculture plays a leading role in achieving the goals set outin the MSDP and can be an important part
of the strategies and plans being put into place to bring about the outcomes envisaged by the MSDP.
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CHAPTER 4

Outcomes, Outputs
And Plan Of Action
For Sustainable
Development

Guided by the national goals and inter-ministerial, cross-cutting policy objectives, the DOF will seek
multi-stakeholder collaboration. This will include government agencies, regional government bodies,
private sector associations, SMEs, civil society organizations (including non-governmental organisations
and farmer groups) and the academic institutions for implementation of respective activities within
their own mandate and resources to produce the different outputs.

Support to the implementation of the NADP shall be from public budgetary resources, private finance
and contributions from foreign investors and external assistance. A multi-stakeholder NADP Working
Committee under DOF has been set up to assist the various entities to achieve a coordinated framework
of implementing the action plans in a synergistic way so that the whole sector can progress in the right
direction.

Hence, the following relevant outcomes and outputs, planned by different multi-stakeholders fulfilling
their relevant project outcomes and policy goals, are compiled to integrate into the NADP result frame-
work and further adjustment will be made after thorough consultations at the implementation level
under the NADP Working Committee.
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41 - Outcomes and Outputs

The development outcomes and outputs are categorised under the three pillars of sustainability, namely,
social, economic and ecological, and a fourth element to development, which is governance and insti-
tutional capacity. The latter facilitates the achievement of the other three pillars.

Table 4 : Outcomes and Outputs

[
§ Social Aquaculture Development Pillar
S (Source: DOF, ADS, MSN-PAN, DWCP)
3
1 Increased availability of nutrient-rich food products at market and household level.
1.1 Supply of cultured fish to rural and urban markets is improved.
2 Increased access to diversified diets through improved incomes.
2.1 Culture-based fisheries and coastal aquaculture in suitable water bodies for landless and
poor farmers are developed.
2.2 Smallscale aquaculture systems especially homestead aquaculture is developed for the
poor, landless, women led households especially in fish deficit areas.
2.3 Rice-fish systems and mangrove friendly farming systems are developed and promoted.
2.4 Behavioural change to improve human nutrition is strengthened.
3 Improved safety along food supply and value chain to enhance access to safe food.
3.1 Good aquaculture practices (GAgP) are promoted.
4 Improved decent and productive employment opportunities along the aquaculture
value chain.
4.1 "Good working conditions" under the GAgP framework are promoted.
4.2 Access to improved technical and vocational training as well as core competencies for
young women and men is improved.
4.3 Gender inclusiveness in the aquaculture value chain is improved
(]
g Economic Aquaculture Development Pillar
= (Source: DOF, MSDP, ADS, NES-Fisheries)
=
o
5 The long-term aquaculture production and productivity is increased through modern-
isation of infrastructure, adequate financial support, and improved production and
processing techniques.
5.1  Access to adequate financing is improved.
5.2 Sufficient supply of post-larvae and fingerlings from hatcheries is ensured.
5.3 The availability of quality raw materials for the fish feed industry is increased.
5.4 Production infrastructures in the existing aquaculture regions is improved.
5.5 Sufficient and stable energy supply is ensured.
5.6 Transportation efficiency is improved.
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6 The safety and quality of aquaculture products is improved through higher quality
management capacities as well as the implementation of a quality management sys-
tem across the value chain.

6.1 Value added products of customers and market demanded species are developed and
promoted through adoption of GAqP and GMP by processors for improving income of all
stakeholders in the value chain.

6.2 Thequality management system in order to ensure food safety and quality is strengthened.

6.3 The establishment of commercial linkages between value chain participants in order
to ensure the provision of adequate trade information and market intelligence data is
strengthened.

7 Enhanced growth of trade and exports in accordance with regional and international
market requirements.

7.1 The performance and branding of fishery products in order to compete successfully in
international markets are strengthened.

7.2 Theaccess of aquaculture products to local and international markets is in order to raise
the income especially for SME procedures, processors and traders are facilitated.

7.3 Asector-specific export finance scheme is established.

7.4 Adequate trade information and market intelligence data is provided.

v

§ Ecological Aquaculture Development Pillar

S (Source: DOF, ADS, NBSAP, MCCMP)

=

o

8 The aquaculture sector is contributing to the conservation of habitats and indigenous
fish species.

8.1 Indigenous species are preserved and protected.

8.2 The spread of shrimp and fish diseases to wild species is prevented.

9 The aquaculture sectors resilience to climate change is strengthened.

9.1 The disaster risk, including extreme weather events is assessed and the awareness on
disaster risk reduction for the aquaculture sector is created.

9.2 Climateresilient and environmentally sound adaptation technologies and climate smart

management practices are adopted.
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Institutional Aquaculture Development Pillar

(Source: DOF, MSD, ADS, MS-NPAN, NES-Fisheries)

Outcome
Output

=
o

The organisation of the aquaculture sector is strengthened through increased dialogue
and partnerships among the stakeholders as well as the implementation of effective
policies and laws for the management of sustainable growth.

10.1 Regional/National Institutions and Government bodies collaborate to lay out policy
frameworks and guidelines according to their competence under the constitution and
in support of the Union.

10.2 Potential aquaculture zones in the existing fishery regions are identified.

10.3 Agreeable usage of water resources and irrigation systems between farmers groups and
associations present within the respective region or state are promoted.

10.4 Formal public-private dialogue geared at sector development are strengthened.

10.5 An enabling legal context for inclusive and sustainable development of aquaculture is
established.

11 Improve the development and innovation capacity of the sector through effective
scientific research and data collection and investment in R&D.

11.1 A comprehensive data collection and management systems is established.

11.2  R&D capacities for product development are established.

4.2 « Plan of Action

A detailed action plan for the NADP is proposed in Appendix. The proposed actions are put forward in
consultation with a wide range of stakeholders and institutions responsible for aquaculture and related
sectors. Different stakeholders and institutions have their functional mandate to implement the activi-
ties that also contribute to the pillars of aquaculture development. For instance, the Ministry of Labour,
Immigration and Population (MOLIP) can implement the activities that are related to the Decent Work
Country Program (DWCP), which in turn will improve labour standards along the aquaculture value
chains. Also, a local NGO can put forward a plan to implement one of the activities laid out in the NADP
action plan in coordination with DOF. This plan of action shall be used to implement NADP outputs by
providing concrete steps in the form of implementable activities.

The NADP makes the best effort to consult and identify activities proposed by all key stakeholders
related to the aquaculture sector and integrate these activities as key strategic thrusts of Myanmar in
developing the sector. In this regard, NADP also adjusts its activities to achieve maximum synergy with
key partners that have specific responsibility for successful execution of different strategic thrusts under
four development pillars as well as support institutions that are active partners but not the implementing
agencies for the action plans.
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CHAPTERS

Management of
Implementation
and Budget

5.1 « Way Forward

The NADP outlines a broad range of activities to achieve as many as 33 aquaculture development
outputs. Given the complex nature of integrated interventions, it requires careful implementation that
effectively coordinates various implementing partners, efficiently directs budgetary and investment
resources and monitoring results at both the micro and macro levels. To this end, a NADP Working
Committee (NADP-WC) is established to facilitate joint partnership in elaborating, coordinating, and
budgeting the NADP with a specific time frame.

In particular, the NADP-WC is tasked with supporting the state and region governments to develop ap-
propriate and complimentary plan of activities that are aligned to sub-national priorities and working
conditions. The support of sub-national initiatives will optimise the allocation of both resources and
efforts across the wide spectrum of stakeholders as respective state and regional governments, which
are already mandated with decentralised authority over inshore and inland fishery activities, can bal-
ance their different portfolios of fishery sector.

At the same time, the NADP’s framework of proposed activities will also contribute to those activities
that are going to be implemented under the framework of the Agriculture Development Strategy and
Investment Plan, the Multi-sectoral National Plan of Action for Nutrition as well as the National Export
Strategy. In this regard, the NADP-WC will seek close collaboration with the sector apex organisations
and their own integration of NADP outcomes in line with sectoral objectives. Such efforts will involve
consultations and negotiations for budgetary allocations as well as donor coordination towards the
various NADP priorities in order to avoid duplication and guarantee maximum impact.

Responsibilities of NADP-WC will also include monitoring and evaluating the results of activities and
outputs, while at the same time recommending policies that could serve to enhance realisation of
the strategic objectives. Within the appropriate time frame, NADP-WC should be fully integrated into
the Sectoral Working Group or any relevant industrial committees to manage medium-term resource
mobilisation and provide regular updates of the progress of NADP implementation. Since NADP is a
living document, the NADP-WC will also play a key role in recommending revisions and updates to the
strategy so that it continues to evolve in alignment with Myanmar’s evolving needs. +

44 NES, 2015.
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5.1.1 | SECURING ENABLING ENVIRONMENT

Effective coordination with other ministries in terms of securing an enabling environment for effective
implementation of NADP is a critical step to achieve the expected outcomes from the planned activities.
The NADP Working Committee shall safeguard this enabling environment. The NADP recommends that
relevant apex organisations should address the following policy constraints under the prevailing laws
and regulations, which impedes effective implementation of the NADP. Implementation of the NADP
shall be especially coordinated with the ADS Implementation Support Unit (ADSISU).

Land Use Management
Rigid land use conversion that requires further liberalisation and assurance system.

Access to Finance
Collateralised credit systems for farmers as well as SMEs that require specialised strategies of trade
financing, value chain financing and group lending facilitations.

Trade Facilitation
Weak capacity of trade authorities to negotiate and acquire bilateral or multilateral exemptions
and to address non-tariff measures.

Good Manufacturing Practices (GMP) Among SMEs
Upgrade of GMP measures.

Quality And Knowledge Infrastructures
Low public investment in the building of quality infrastructures as well as aquaculture-related
human resource development.

Synergy With Crop Sector
Availability of inputs such as raw materials for feed sector can be channelled to aquaculture.

Rural Infrastructure
Ensuring stable energy supply along aquaculture value chains by aligning rural electrification
strategies to sectoral plans.
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5.2 « Budget Allocation

The NADP uses the capital budget of 2018-19 period to project for the next five years. Although the
total budget should also include staffing and regular office operation budgets (current budget), for the
objective of indicative planning, the NADP will use only the capital expenditures of the last four years
to estimate the costing of implementing the NADP. The following is a proposed budget on achieving
the outputs by conducting the activities.

Table 5: NADP Budget Allocation

c
S =
Social Aquaculture 5 5
o . o mX
E| = Development Pillar =S¢
o 3 N2
-3 -3' "g'.v'n =
= S =
o o So.c
mNS
1 Increased availability of nutrient-rich food products at market and household level
1.1 Supply of cultured fish to rural and urban markets is improved (1 activity) 28,813
2 Increased access to diversified diets through improved incomes
2.1 Culture-based fisheries and coastal aquaculture in suitable water bodies for 1,875
landless and poor farmers are developed (3 activities)
2.2 Small scale aquaculture systems especially homestead aquaculture are 6,000
developed for the poor, landless, women led households especially in fish
deficit areas (2 activities)
2.3 Rice-fish systems and mangrove-friendly farming systems are developed and 6,000
promoted (2 activities)
2.4 Behavioral change to improve human nutrition is strengthened (3 activities) 7,500
3 Improved safety along food supply and value chain to enhance access to safe food
3.1 Good aquaculture practices (GAgP) are promoted (3 activities) 6,225
4 Improved decent and inclusive productive employment opportunities along the
aquaculture value chain
4.1 "Good working conditions" under the GAQP framework are promoted 750
(1 Activity)
4.2 Access to improved technical and vocational training as well as core 3,750
competencies for young women and men is improved (2 activities)
4.3 Genderinclusiveness in the aquaculture value chain is improved (2 activities) 2,000
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Economic Aquaculture Development Pillar

5 The long-term aquaculture production and productivity is increased through
modernization of infrastructure, adequate financial support, and improved
production and processing techniques

5.1 Access to adequate financing is improved (14 activities) 43,780

5.2 Sufficient supply of post-larvae and fingerlings from hatcheries is ensured 11,415
(7 activities)

5.3 The availability of quality raw materials for the fish feed industry is increased 390
(4 activities)

5.4 Production infrastructure in the existing aquaculture regions is improved ( 3,120
3 activities)

5.5 Stable energy supply is ensured (2 activities) 200

5.6 Transportation efficiency is improved (2 activities) 157.5

6 The safety and quality of aquaculture products are improved through higher quality
management capacities as well as the implementation of a quality management
system across the value chain

6.1 Value added products of customers and market demanded species are 27,450
developed and promoted through adoption of GAqP and GMP by processors
for improving income of all stakeholders in the value chain (7 activities)

6.2 The quality management system in order to ensure food safety and quality is 12,525
strengthened (7 activities)

6.3 The establishment of commercial linkages between value chain participants 645
in order to ensure the provision of adequate trade information and market
intelligence data is strengthened (2 activities)

7 Enhanced growth of trade and exports in accordance with regional and international

market requirements

7.1 The performance and branding of fishery products in order to compete suc- 225
cessfully in international markets are strengthened (2 activities)

7.2 The access of aquaculture products to local and international markets is 1200
in order to raise the income especially for SME procedures, processors and
traders are facilitated (4 activities)

7.3 Asector-specific export finance scheme is established (2 activities) 7,530

7.4 Adequate trade information and market intelligence data are provided 555
(4 activities)
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Ecological Aquaculture Development Pillar

8 The aquaculture sector is contributing to the conservation of habitats and
indigenous fish species

8.1 Indigenous species are protected and promoted (5 activities) 2,445

8.2 The spread of shrimp and fish diseases to wild species is prevented 225
(2 activities)

9 The aquaculture sectors resilience to climate change is strengthened
9.1 Thedisasterrisk, including extreme weather events is assessed and the 3,000
awareness on disaster risk reduction for the aquaculture sector is created
(4 activities)
9.2 Climate resilient and environmentally sound adaptation technologies and TBD

climate smart management practices are adopted (4 activities)

Institutional Aquaculture Development Pillar

10 The organization of the aquaculture sector is strengthened through increased
dialogue and partnerships among the stakeholders as well as the implementation
of effective policies and laws for the management of sustainable growth

10.1 Regional/National Institutions and Government bodies collaborate to lay out 3,675
policy frameworks and guidelines according to there competence under the
constitution and in support of the Union (7 activities)

10.2 Potential aquaculture zones in the existing fishery regions are identified 3,120
(3 activities)

10.3 Agreeable usage of water resources and irrigation systems between farmers 750
groups and associations present within the respective region or state are
promoted (2 activities)

10.4 Formal public-private dialogue geared at sector development is 585
strengthened (4 activities)

10.5 Anenabling legal context for inclusive and sustainable development of 975
aquaculture is established (4 activities)

11 Improve the development and innovation capacity of the sector through effective
scientific research and data collection and investment in R&D

11.1 A comprehensive data collection and management systems is established 975
(4 activities)

11.2 R&D capacities for product development are established (4 activities) 690
Total NADP Budget (2019-2023) 188,546
uss$

(equivalent USS$ at the exchange rate of 1$ = 1,500kyat) 125.7
million

Note: This budget considers the cost of implementing the NADP by all concerned stakeholders, both public and private
institutions, through available financing mechanisms. Once the Government of Myanmar determines the implement-
ing parties, the parties need to estimate and add costs of specific initiatives that are marked “TBD” in the budget.
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5.3 « Prioritised Outputs

During the final formulation process of this policy document, the DOF identified thirteen outputs in
the NADP for prioritised implementation. In order to make this process as inclusive and transparent
as possible, a Nation-wide Feedback Dialogue was held in Nay Pyi Taw with stakeholders from the
Government, Private Sector, Academia and Civil Society Organizations. The stakeholders were divided
into representative groups according to the four development pillars and went through a prioritisation
exercise. As a group, they had to rank the top three outputs they prioritised and come to a consensus.
In some cases, the group’s prioritized outputs matched those of the DOF while in some cases these
prioritised outputs did not match (see Annex 1). In the event that the outputs did not match, further
analysis was done in order to understand why there was a mismatch. These issues have not been
sidelined but instead are echoed in other parts of the NADP. It should be noted that all four groups
had at least one prioritised output that matched with those of the DOF; while two groups had
all three outputs directly match those of the DOF. Moreover, at the Nationwide Feedback Dialogue,
representatives of the groups had the opportunity to present their prioritised outputs and justify
their selection. The open dialogue then culminated in an agreement between stakeholders and DOF on
the following thirteen outputs that are presented in this chapter.
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Table 6: NADP Prioritised Outputs

Economic Aquaculture Development Pillar

c
L =
, g 5
Social Aquaculture SNk
Development Pillar NS
=
2.2 Small scale aquaculture systems especially homestead aquaculture are devel- 6,000
oped for the poor, landless, women led households especially in fish deficit areas
2.3 Rice-fish systems and mangrove friendly farming systems are developed and 6,000
promoted
2.4 Behavioral change to improve human nutrition is strengthened. 7,500

international markets are strengthened

Ecological Aquaculture Development Pillar

5.1  Access to adequate financing is improved 43,780

6.1 Value added products of customers and market demanded species are developed | 27,450
and promoted through adoption of GAqP and GMP by processors for improving
income of all stakeholders in the value chain

6.2 The quality management system to ensure food safety and quality is strength- 12,525
ened

7.1  The performance and branding of fishery products to compete successfully in 225

ness on disaster risk reduction for the aquaculture sector is created.

Institutional Aquaculture Development Pillar

10.1 Regional/National Institutions and Government bodies collaborate to lay out
policy frameworks and guidelines according to the competence under the
constitution and in support of the Union.

8.1 Indigenous species nationwide are protected and promoted 2,445
8.2 The spread of shrimp and fish diseases to wild species is prevented. 225
9.1 Thedisaster risk, including extreme weather events is assessed and the aware- 3,000

3,675
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10.3 Agreeable usage of water resources and irrigation systems between farmers 750
groups and associations present within the respective region or state are promot-
ed.
11.1 A comprehensive data collection and management systems is established. 975
Total Budget (2019-23, 5 years) 115,850
uss$ 77

(equivalent US$ at the exchange rate of 1$=1,500kyat) .
million

Note: This budget considers the cost of implementing the NADP by all concerned stakeholders, both public and private
institutions, through available financing mechanisms.
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CHAPTER 6

Monitoring
And Evaluation

A coherent and consistent government-wide monitoring and evaluation (M&E) Framework is crucial
for the implementation of the NADP in terms of tracking and measuring its effectiveness, efficiency,
sustainability and impact throughout and following the implementation period. For monitoring and
evaluating the progress of NADP, it isimportant to define specific, measurable, achievable, relevant and
time-bound indicators (targets) and means of verification. Therefore, this chapter puts forward a list of
indicators to monitor the prioritised outputs of the NADP (see Table 7).

The chapter also includes baseline data and targets for implementation. This is a three-year plan, with
the target of achieving the stated targets by 2022, thus the evaluation of the achievements shall be done
at that point combined with mid-term evaluation as according to DOF requirements. Any necessary
adjustments to the NADP shall be carried out throughout this timeframe. Moreover, Table 7 includes
assumptions and risks that need to be considered in the implementation of the thirteen prioritised outputs.
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Appendix

Appendix

Output

Plan of Action

= | Outcome

1.1

National Aquaculture Development Plan (NADP) 2020

million kyat)

Resources/
Budget (in

Increased availability of nutrient-rich food products at market and household level

Supply of cultured fish to rural and
urban markets is improved

Activity
1.1.1

Improved quality seed
output of government and
private hatcheries

28,813

2.1

Increased access to diversified diets th

Culture-based fisheries and coastal
aquaculture in suitable water bodies
for landless and poor farmers are
developed

rough imp

Activity
2.1.1

roved incomes

Identify inland water bodies
and coastal waters suitable
for culture-based fisheries
and costal aquaculture

75

Activity
2.1.2

Organise communities
around open water bodies
for community input and
stock enhancement of
culture-based fisheries,
encourage community-based
cage culture in reservoirs,
rivers, lake and sharing the
benefits among them

900

Activity
2.13

Facilitate access of open wa-
ter bodies by communities in
accordance with respective
regulations and guidelines
for community management
of culture-based fisheries

900

2.2

Small scale aquaculture systems espe-
cially homestead aquaculture (chan-
myaung) are developed for the poor,
small-holders, women led households
especially in fish deficit areas

Activity
221

Develop survey, training and
extension programmes for
promoting small scale
aquaculture systems

3,000

Activity
2.2.2

Enhance village level
community development
initiatives on sustainable
aquaculture (e.g. Emerald
Green Village Projects) in
fish deficit areas

3,000
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2.3 Rice-fish systems and mangrove Activity | Further promote rice-fish 3,000 §
friendly farming systems are devel- 231 system and carrying out 2
oped and promoted the modification of existing 2

paddy fields

suitable for this culture
systems in a pilot region

Activity | Establish a technical work- 3,000
2.3.2 ing committee with the
Department of Forestry of
the MONREC to elaborate
options for cooperation on
mangrove-friendly
aquaculture

2.4  Behavioral change to improve human | Activity | Train farmers and extension 2,500

nutrition is strengthened 24.1 workers with basic nutrition
education and promotion of
dietary diversity

Activity | Promote polyculture fish 2,500
2.4.2 ponds and integrated vege-
table farming in homestead
ponds (combining large with
smallindigenous species

in inland fish ponds) in fish
deficit area

Activity | Support the private sector 2,500
243 to promote the marketing

of aquaculture products in
domestic and international
markets through trade fairs
and exhibitions, and encour-
age further progress towards
sustainable quality
production

Improved quality assurance along food supply and value chain to enhance access to safe

food
3.1 Good aquaculture practices (GAqP) Activity | Adopt technical GAgP 225
are promoted 3.1.1 guidelines with respect to

the ASEAN framework

Activity | Set up a demonstration unit 3,000
3.1.2 for GAqP fish culture produc-
tion and train the trainers

Activity | Set up a demonstration unit 3,000
3.1.3 for GAqP shrimp culture pro-
duction and train the trainers
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Improved decent and productive employment opportunities along the aquaculture

value chain

4.1 "Decent work conditions" under the
GAgP framework are promoted

Activity
4.1.1

Adopt Principles and
guidelines for aquaculture
workers welfare under GAgP,
especially for women and
vulnerable groups

750

4.2 Access to improved technical and
vocational training as well as core
competencies for young women and
men are improved

Activity
4.2.1

Encourage the competent
authorities to enhance the
quality of existing training,
and increasing the quantity
of skilled labour in the
aquaculture sector as well as
to encourage development
of aquaculture-related TVET
programs

750

Activity
422

Develop with regional and
local institutions
opportunities for increased
participation of women in
the aquaculture sector
(including production,
farming and marketing)

3,000

4.3 Genderinclusivenessin the
aquaculture value chain is improved

Activity
4.3.1

Collaborate with the private
sector to conduct an
awareness campaign to
expand gender norms and
behaviors that support
gender equality in fish
agrifood systems

1,000

Activity
4.3.2

Facilitate research to iden-
tify gender-related research
capacity needs regarding
knowledge and skills for
gender integration and for
gender analysis

1,000
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The long-term aquaculture production and productivity is increased through §

modernisation of infrastructures, adequate financial support, and improved 2

production and processing techniques 2
5.1 Access to adequate financing is Activity | Align with competent au- 7,500

improved 5.1.1 thorities to elaborate and

establish a credit guarantee
scheme in commercial or
trade banks

Activity | Advocate for existing land 150
5.1.2 use certificates and earlier
land permits to be tempo-
rarily used as collateral in
requesting credit and bank

loans
Activity | In collaboration with other 3,750
5.1.3 agencies to promote rural

micro finance initiatives

for developing specialised
financial and loan products
supporting aquaculture
value chains and fishery
communities to enhance
income generation and small
business development

Activity | Develop in cooperation with 15,000
5.1.4 other agencies aquaculture
insurance schemes to
provide relief measures
against natural catastrophes
and unforeseen disasters

Activity | Advocate for the establish- 150
5.1.5 ment of a National
Aquaculture Development
Fund, jointly supported by all
concerned development
partners, to be made
available to key initiatives
proposed by the associations
and private firms
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Activity
5.1.6

Facilitate a study on the
existing financing arrange-
ments along the value chain
and develop a scheme on
value chain financing with
the objective of facilitating
group lending practices un-
der the existing program of
"two-step" SME loan

550

Activity
5.1.7

Collaborate with other
agencies to study, develop
and pilot specific financial
mechanisms to support
small-holders and small
businesses on their propos-
als to convert existing farms
into GAgP-compliant farms,
modernisation of ponds for
intensive production and
GMP upgrading of factories

1,500

Activity
5.1.8

Collaborate with other agen-
cies to study, propose and
implement a pilot regulatory
reform to reduce transaction
costs along the aquaculture
value chains particularly in
the middle and downstream
segments linking with global
value chains.

1,500

Activity
5.1.9

Encourage private banks to
establish and operate aqua-
culture development fund
(production and processing)
or specialised fisheries credit
lines (long-term loans at
favourable interest rates)

to be made available to the
aquaculture sector through
the commercial banking sec-
tor or a specialised funding
organisation.

7,500
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Activity
5.1.10

Encourage the importation
of chemicals and medicines
to support the prevention
and eradication of diseases
by providing import rebates
(no tax on imports of quality
tested imports, under the
guidance of and partnership
with DOF) and reduced com-
mercial tax for accredited
chemical providers

45

Activity
5.1.11

Advocate the elimination or
reduction of import taxes on
inputs to produce fish and
shrimp feed (wheat flour,
soya cake, fish meal, feed
additives, etc.) as a means
to facilitate the production
of higher quality feed in
quantity

75

Activity
5.1.12

Provide incentives (lower
taxes, subsidies, loans with
low interest, etc.) in border
areas (Myawady, Tachileik,
Myeik, Kawthaung and Maw
Taung with Thailand; Mu Se
and Chin Shwe Haw with
China; Sittwe and Maung-
taw with Bangladesh; Tamu
with India) to store, process
and add values to Myanmar
aquaculture and fishery
product in facilitating their
formal trade with neighbor-
ing economies

3,000

Activity
5.1.13

Establish incentives or
investment schemes for
modernisation of processing
and aquaculture technology
development activities by
collecting a certain percent-
age of commercial taxes

or allocation of fundsin a
reserved fund. MFF could,

as representative bodies for
the private sector, support
the allocation of incentives
based on assessment criteria

3,000

xipuaddy
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Activity
5.1.14

Have MFF, MPEA and other
associations under MFF
elaborate on a list of key
inputs required to increase
production and for which
import duties should be
lowered. Once the list is
established, organised
structured meetings between
Customs and DOF to reduce
or abolish duties on these
products

60

5.2 Sufficient supply of post-larvae and
fingerlings from hatcheries is ensured

Activity
5.2.1

Upgrade the existing
operations and maintenance
of public hatcheries to focus
extensively on endangered
and priority species or newly
introduced foreign species,
evaluation and adaptation of
modern hatchery technology
and related research

750

Activity
5.2.2

Support innovation and

the upgrading on the per-
formance and capacity of
private hatcheries through
adequate technical support
as well as to support creation
of nuclear breeding centres
for selected species utilising
disease-free, imported brood
stocks (Specific Pathogen
Free - SPF).

750

Activity
5.2.3

Encourage the outsourcing
of DOF extension services in
shrimp and fish seed produc-
tion to the private sector as

a means to encourage the
development of a service
industry and private hatcher-
ies business

150
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Activity
5.2.4

Ensure advanced method-
ology is imparted to fish /
shrimp hatcheries through
nucleus breeding services of
DOF and MFF (or other
institutes) in order to
produce quality seed and
import (SPF) broodstocks
in appropriate quantities.
Also, ensure monitoring of
production by extension
services through DOF and
MFF (or a competent third

party)

750

Activity
525

Encourage technological
knowledge transfer of for
disease prevention and
curative measures through
collaboration with regional
and international aquacul-
ture institutes

1,500

Activity
5.2.6

Ensure effective involvement
of the private sector as well
as regional authorities in
inclusive manner for the
formulation of technical
development plans and
projects by domestic (DOF,
universities, non-governmen-
tal organisations), regional
(SEAFDEC / NACA) and in-
ternational institutions and
development partners

15

Activity
5.2.7

Provide sufficient training
schemes to disperse technol-
ogy and generate human re-
source development; acquire
adequate budgets for R&D;
and expand institutional
relationships to ensure DOF
has adequate provision of
resources (technical, human,
financial and inputs)

7,500

xipuaddy
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5.3 The availability of quality raw ma-
terials for the fish feed industry is
increased

Activity
5.3.1

Increase collaboration
between the Myanmar Ag-
ua-Feed Association (under
MFF) and Myanmar Pulses,
Beans & Sesame Seeds Mer-
chants Association to ensure
that feeds, ingredients and
inputs respect the quality
requirements for fish feed
production, to be setin a
charter by the DOF

45

Activity
5.3.2

Develop contract farming
and processing through
announcing partnership op-
portunities on international
fisheries trade websites e.g.
Fish Information and Servic-
es (FIS), INFOFISH, FISHSTAT
or MFF / MPEA websites or at
fish trade fairs

45

Activity
5.3.3

Increase the availability
(production and import) of
inputs (pre-mixes, concen-
trates, additives, etc.) for
increasing the quality and
types of processed fisheries
products through duty-free
imports for national pro-
cessing (local market and
re-export) until adequate
incentives for national inputs
production are established
and they can satisfy the
demand of processors

300

Activity
5.3.4

Set up quality inspection fa-
cilities in border trade zones
to facilitate compliance of
SPS and other trade stand-
ards of processed food to be
exported to neighbouring
economies while regulating
the import of food products.

TBD
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5.4 Production infrastructures in the exist-
ing aquaculture regions is improved

Activity
5.4.1

Collaborate with the MFF to
elaborate a list of priority
rural areas to be opened up
as priority production zones
by linking them to roads and
electricity so that factories
can move into them. This list
is to be transmitted to com-
petent authorities in order
to ensure these zones are
prioritised in national rural
development plans

75

Activity
5.4.2

Collaborate with the com-
petent authorities for the
renovation of old roads and
construction of new roads
prioritised to the areas where
fish farm areas are far from
processing plants. Twantay
to Yangon (Yangon region,
Pyarpon/ Bogalay to Yan-
gon (Ayeyarwaddy region),
Maungtaw/ Yathaytauna/
Buthitaung to Sittwe (Rakh-
ine state)

45

Activity
5.4.3

Establish demonstration
schemes on modern produc-
tion technology to ensure
effective adaptation/ mod-
ernization of current tech-
nologies through collaborat-
ing with international and
regional fisheries institutions
such as FAO, SEAFDEC, NACA
and other aquaculture-relat-
ed institutions

3,000

5.5 Sufficient and stable energy supply is
ensured

Activity
5.5.1

Collaborate with the com-
petent authorities to study,
develop and propose the set-
ting up of electricity gener-
ation facilities in key supply
chain routes around Yangon
through private and public
partnerships

100

xipuaddy
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Activity
5.5.2

Collaborate with the compe-
tent authorities to promote,
in line with rural electrifica-
tion initiatives, to prioritise
mini-grids and renewable
energy projects in key aqua-
culture zones

100

5.6 Transportation efficiency is improved

Activity
5.6.1

Encourage a collaboration
framework between MFF
and logistics associations

/ organisations to ensure
availability of refrigerated
trucks (container-based)
from warehouse to port and
also for road exports (e.g. to
China and Thailand)

37.5

Activity
5.6.2

Encourage, in collaboration
with Regional/ State gov-
ernments, ministries, and
export sectors, an advocacy
campaign to encourage the
modernisation of Customs
procedures

120

across the value chain

6.1 Value added products of customers
and market demanded species are
developed and promoted through
adoption of GAQP HACCP and GMP by
processors for improving income of all
stakeholders in the value chain

Activity
6.1.1

Increase the capacities of
the DOF Institute of Fisher-
ies Technology to provide
GAgP training to extension
workers, trainers from
private / public fish farming
enterprises, departments,
non-governmental organisa-
tions and targeted / selected
fish farmers by increases in
budget allocation, collab-
oration with institutes and
training fees. Also, increase
dissemination capacity
through the development
of modern dissemination
techniques (online, mobile),
radio / television, classrooms
and publications

6 The safety and quality of aquaculture products is improved through higher quality
management capacities as well as the implementation of a quality management system

15,000
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Activity
6.1.2

Train and provide resourc-

es to DOF technicians to
conduct and apply scientific
research in GAgP and aqua-
culture technologies through
increased participation in vo-
cational training provided by
regional and global technical
partners

3,000

Activity
6.1.3

Establish demonstration
farms together with the
private sector to provide
vocational training on GAqP
to farmers and potential
private trainers (multipliers)
through establishing partner-
ships with DOF and regional
and international aquacul-
ture research and training
institutes. Demonstration
farms are also to serve as
on-the-job training farmer
field schools of aquaculture
in order to transfer advanced
aquaculture technology

3,000

Activity
6.1.4

Collect, translate and
distribute GAqP guides,
manuals and posters in local
languages

750

Activity
6.1.5

Monitor production
processes through executing
certification and penali-
sation on GAgP and GMP
practices; initiate regular
inspections by an authorised
third party

4,500

Activity
6.1.6

Support adoption of ad-
vanced post-harvest han-
dling technology / practices
to fish farmers through
extension services such

as workshops, trainings,
conferences, etc. of DOF and
MFF in collaboration with
international institutions in
order to meet international
standards, procedures and
certification requirements

750

xipuaddy
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Activity
6.1.7

Implement a long-term
training and certification
programme for technicians,
inspectors and trainers at
DOF and processing facto-
ries to be qualified on GMP /
HACCP and collaborate with
other competent authorities
(e.g. Ministry of Planning,
Finance and Industry)

450

6.2 The quality standards and quality as-
surance system in order to ensure food
safety and quality is strengthened

Activity
6.2.1

Encourage a dialogue
between private sector and
training institutes (univer-
sities, vocational training
institutes, etc.) to update
vocational training curricula
and programmes to ensure
alignment with industry
requirements, namely with
GAqP, GMP and specific qual-
ity management systems
(food safety measures)

75

Activity
6.2.2

In collaboration with the
MFF, encourage regular
training to enterprises on
GMP through the private
sector (SGS and others) and
ensure regular monitoring of
processing facilities by DOF /
Ministry of Planning, Finance
and Industry

600

Activity
6.2.3

In collaboration with nation-
al and international institu-
tions produce more qualified
personnel, post-graduate
and diploma level, through
training in local and inter-
national institutes (e.g. DOF
(Fish Inspection and Quality
Control)), Medical Universi-
ties, MITA, SGS, SEAFDEC) to
complete testing, inspection
and certification processes of
fisheries products

7,500
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Activity
6.2.4

Strengthen the capacity and
financial resources of the
disease testing lab of DOF
by allocating more budget,
donations and test fees; cost
sharing; and collaborating
with local and international
organizations and institu-
tions etc

1,500

Activity
6.2.5

Upgrade / establish disease
diagnosis / fish health / fish
feed laboratories (at central
ensure food and regional lev-
els) with up-to-date equip-
ment to facilitate essential
tests for fish health and safe-
ty and international trade
(e.g. chemical residues test
for EU markets, water qual-
ity, safety of ready- quality.
To-eat and finished products,
environmental contamina-
tion and pollution, hormone
content). Initial focus should
be on upgrading of DOF labs
to meet more parameters
than those currently accred-
ited

1,500

Activity
6.2.6

Provide additional training
facilities, with appropriate
equipment and enough qual-
ified manpower, on fish food
inspection techniques to
implement the drug residue
monitoring plan at national
levelin order to comply with
EU and other foreign import
requirements

1,350

Activity
6.2.7

Provide technical assistance
especially to small and
medium enterprises for the
improvement of quantity
and quality of aquaculture
products

TBD

xipuaddy




83 Appendix National Aquaculture Development Plan (NADP) 2020

'E 6.3 The establishment of commercial Activity | Encourage Union, Regional 45
E linkages between value chain 6.3.1 and State governments to
e participants in order to ensure the support aquaculture zones

provision of adequate trade encompassing hatcheries,

information and market intelligence farms, ice plants, cold

datais strengthened storage and feed mills to

ensure effective develop-
ment within their strategy to
boost intensive production
for processing plants and
local markets

Activity | Encourage the MFF to 600
6.3.2 strengthen their arbitration
capacities to facilitate con-
tract establishment as well
as enforcement. Strength-
en involvement of MFF in
arbitration through facilitat-
ing elaboration of contract
agreements between fish-
eries and other enterprises.
A clause of contracts could
indicate that arbitration is to
be provided by MFF

7 Enhanced growth of trade and exports in accordance with regional and international
market requirements

7.1 The performance and branding of Activity | Once an improved quality 150
fishery products in order to compete | 7.1.1 management infrastructure
successfully in international markets is operational, encourage the
are strengthened MFF to link with marketing

companies to elaborate a
brand for the sector based
on specific attributes (envi-
ronment, sustainability, etc.)
of the sector and the quality
assurance, variety and com-
petitive price of the products
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Activity
7.1.2

Increase the use of com-
mercial attachés in target
markets to collect fish trade
information and promote
Myanmar branded fisher-

ies products in respective
countries by MOALI requests
to the Ministry of Commerce.
MFF / MPEA has to supply all
the information to commer-
cial attachés about Myanmar
branded fisheries prod-

ucts, maybe with samples,
through MOC / MOALI in
order to disperse the infor-
mation to relevant ministries
-e.g. Trade / Commerce /
Marketing - in target coun-
tries

75

7.2

The access of aquaculture products
to local and international markets is
in order to raise the income especially
for SME producers, processors and
traders are facilitated

Activity
7.2.1

Encourage the MFF to pro-
mote the participation of
exporters in international
trade fairs with high quality,
varied and branded packag-
ing through the development
of support mechanisms for
cost sharing and the organ-
isation of joint missions to
ensure exporters remain in
regular contact with evolving
trends

375

Activity
7.2.2

Mobilise international part-
ners to increase the sector’s
participation in international
trade fairs in foreign coun-
tries

75

Activity
7.2.3

Collaborate with the MFF to
ensure that the sector holds
annual fisheries trade fairs in
Myanmar

750

Activity
7.2.4

Collaborate with the MFF to
promote strategies to attract
consumers to fish farming
villages (traditional food,
local festivals etc.)

TBD

xipuaddy
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7.3 Asector-specific export finance
scheme is established

Activity
7.3.1

Organise, in collaboration
with other export sectors,

an advocacy campaign to
review banking and trade
regulations and liberalisation
of restrictive measures on
remittances transfer proce-
dures and credit guarantee
schemes

30

Activity
7.3.2

Collaborate with the compe-
tent authorities to establish
and develop export finance
mechanisms (letters of cred-
it, export insurance, export
development fund, etc.) as

a key factor to facilitate the
development of fisheries
exports from Myanmar

7,500

7.4 Adequate trade information and mar-
ket intelligence data is provided

Activity
7.4.1

Encourage the MFF to build
the capacities of the current
Internet communication
mechanism and formalise
the information network
between institutions (depart-
ments, public or private) to
collect, analyse and dissem-
inate market information to
fisheries products exporters,
processors, raw material
suppliers and producers

150

Activity
7.4.2

Have trade-related fisheries
departments and organisa-
tions collect global market
information and trends,
trade policies and practices
of importing countries in
order to provide relevant and
up-to-date market infor-
mation to processors and
exporters relating to new
products and rends in global
markets. Set up a commer-
cial intelligence network to
manage this flux of informa-
tion

150

Activity
7.4.3

Elaborate a guide to the var-
ious products and sub-prod-
ucts of the fisheries sector
globally as a means to inform
exporters of product devel-
opment opportunities

30
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Activity
7.4.4

Encourage the MFF to build
the capacity of fisheries
exporters to collect and
analyse trade information
and be more aware of global
trends through provision of
structured training pro-
grammes on thematic issues

225

The aquaculture sector is contributing to the conservation of habitats, mangrove forests

and indigenous fish species

8.1 Indigenous species nationwide are Activity | Conduct research for breed- 450
protected and promoted 8.1.1 ing and culture of indigenous
fish species
Activity | Facilitation of market-orient- 450
8.1.2 ed R&D activities for indige-
nous species
Activity | Establish environmental 750
8.1.3 monitoring laboratories and
mobile teams to play a sub-
stantial role in sustainability
of the fisheries industry and
its community
Activity | By 2020, 5% of fish and 750
8.14 shrimp aquaculture by
volume follows international
best practices for sustaina-
ble management (National
Biodiversity Target 7.2)
Activity | Collaborate with the compe- 45
8.1.5 tent authorities to contribute
action to and an effective
and coordinated National
Invasive Alien Species Action
Plan
8.2 The spread of shrimp and fish diseases | Activity | Cooperate with regional and 75
to wild species is prevented 8.2.1 international organizations
for preventing and con-
trolling of fish and shrimp
diseases
Activity | Collaborate with the com- 150
8.2.2 petent authorities to for the

adoption and enforcement
of biosecurity measures at
trading borders

xipuaddy
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9.1

The aquaculture sectors resilience to climate change is strengthened

The disaster risk, including extreme
weather events is assessed and the
awareness on disaster risk reduction
and preparedness planning for the
aquaculture sector is created

Activity
9.1.1

Collaborate with the compe-
tent authorities and devel-
opment partners to conduct
disaster risk assessments
forinland and costal aqua-
culture and establish DOF’s
mandate in fishery-related
DRR mechanisms.

500

Activity
9.1.2

Building capacities within

the DOF on disaster risk as-
sessment, especially updat-
ing existing risk information

500

Activity
9.1.3

Identify high risk areas

of natural disasters and

hot spots for the aquacul-
ture sector related to fire,
drought, forest fire, road
accidents and boat sinking -
Formulate key recommenda-
tions to address the poten-
tial disaster risks, including
disaster and climate risk
informed SIA/EIA and aware-
ness generation measures

2,000

Activity
9.14

Collaborate with the com-
petent authorities to con-
tribute to updating of the
assessment DDM’s Myanmar
Disaster Loss and Damage
Database (MDLD)

TBD

9.2

Climate resilient and environmentally
sound adaptation technologies and
climate smart management practices
are adopted

Activity
9.2.1

Adoption of climate-smart
aquaculture technologies
and techniques

TBD

Activity
9.2.2

Climate smart projects im-
plemented through develop-
ment cooperation

TBD

Activity
9.2.3

Number of climate-smart
technologies and good prac-
tices introduced and scaled
up throughout the country,
particularly in Central Dry
Zone, the Ayeyarwady Delta
and Coastal Zone and low-
land areas

TBD
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Activity
9.2.4

Number of farmers (both
men and women) benefiting
from the introduction of
climate-smart technologies
and other responses

TBD

10

10.1

The organization of the aquaculture sector is strengthened through increased dialogue
and partnerships among the stakeholders as well as the implementation of effective
policies and laws for the management of sustainable growth

Regional/National Institutions and
Government bodies collaborate to lay
out policy frameworks and guidelines
according to the competence under
the constitution and in support of the
Union

Activity
10.1.1

Develop a national ‘responsi-
ble’ aquaculture strategy and
action plan (NADP) according
to the FAO Code of Conduct
for Responsible Fisheries and
set long-term development
goals for the aquaculture
sector in Myanmar

150

Activity
10.1.2

Encourage the state and
regions for own aquaculture
development planningin line
with the NADP but suitable
for their respective state and
regional requirements and
development needs

750

Activity
10.1.3

As part of the NADP and leg-
islative framework, ensure
that key incentives, in line
with regional models, are
defined and established for
aquaculture development,
such as development funds,
tax rebate systems, special
credit lines, etc., to attract
domestic investment in the
sector

75

Activity
10.1.4

Ensure with guiding policies
that two production lines
for feed production (normal
and organic) are operational
and available in Myanmar,
to ensure a diversification of
production into the organic
fishery sector

750

xipuaddy
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Activity
10.1.5

Encourage the MFF to review
and implement the Code of
Conduct of MFF to ensure
GAqQP is respected; enforce
punitive / incentive measures
through the establishment
of a permit system for farms,
traders and buyers / export-
€rs or processors

225

Activity
10.1.6

Ensure with guiding policies
the technical and financial
support of small and medi-
um enterprises

750

Activity
10.1.7

Encourage contract farming
and value chain integration
models for small-holders and
medium enterprises

975

10.2 Potential aquaculture zones in the
existing fishery regions are identified

Activity
10.2.1

Collaborate with the MFF to
elaborate a list of potential
rural areas within priority
fishery regions to be identi-
fied as special aquaculture
zones by promoting aqua-
culture development for the
whole region

75

Activity
10.2.2

Collaborate with the compe-
tent authorities for the de-
velopment of infrastructure
essential to the setting up of
special aquaculture zones

in the fishery regions such
as Yangon and Ayeyarwady
regions

45

Activity
10.2.3

Draw up comprehensive
development planning for
special aquaculture zones for
respective regional authori-
ties and DOF

3,000
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10.3

Agreeable usage of water resources
and irrigation systems between farm-
ers groups and associations present
within the respective region or state
are promoted

Activity
10.3.1

Survey the current challeng-
es of water usage between
farmer groups

300

Activity
10.3.2

Cooperation among the
different departments to
educate the farmers about
legal regulations

450

10.4

Formal public-private dialogue geared
at sector development are strength-
ened

Activity
104.1

Organise regular technical,
financial and market poten-
tial dialogues between the
private and public sectors, to
encourage the setting up of
public-private partnerships
as a means to reduce the
technical, human, and finan-
cial pressure on DOF

150

Activity
10.4.2

Establish a permanent and
formal working committee
or sub-sector working group
committee (directors level) in
charge of coordinating and
monitoring initiatives for the
implementation of NADP

300

Activity
10.4.3

Ensure the convening of reg-
ular and occasional meetings
of public and private com-
mittee members to revise /
discuss sector development
strategy, trade issues, market
trends, action plans etc

60

Activity
10.4.4

Encourage the setting up of
joint pilot initiatives between
MFF and DOF as an initial
step towards formalising pri-
vate and public partnerships
for sector development

75
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10.5 An enabling legal context for inclusive
and sustainable development of aqua-
culture is established

Activity
10.5.1

Promote collaboration with
related Ministries, local,
regional and International
Organisations for the imple-
mentation of the Internation-
al, and Regional provisions,
ASEAN declarations and
commitments

TBD

Activity
10.5.2

Collaborate with the com-
petent authorities and the
private sector to ensure
compliance of the aquacul-
ture law and relevant rules
and regulations amended,
updated and aligned with
international standards, best
practice and provisions

TBD

Activity
10.5.3

Encourage the establishment
of contractual agreements
between private opera-

tors through the provision

of standardised contract
templates to facilitate
elaboration of contracts,

and training on contractual
procedures and rights

225

Activity
10.5.4

Collaborate with the com-
petent authorities to update
and promulgate new laws

in favour of more land and
water bodies to be used

for environmental friendly
aquaculture and ensure ade-
quate enforcement by Union,
Regional and State govern-
ments, relevant departments
and delegated competent
authorities such as the
armed forces and police

750
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11 Improve the development and innovation capacity of the sector through effective scien-
tific research and data collection and investment in R&D

xipuaddy

11.1 A comprehensive data collection and | Activity | Develop collaboration 75

management systems is established 11.11 agreements with global and
national institutes to ac-
quire systems, training and
management support for
enhanced data collection,
analysis and dissemination
systems

Activity | Collect, compile and analyse 375
11.1.2 fishery production, process-
ing and export dataon a
regular basis (e.g. monthly

/ quarterly or annually in
collaboration with MFF, the
Ministry of Planning, Finance
and Industry, Customs, Min-
istry of Agriculture, Livestock
and Irrigation (MOALI) and
other fisheries-related sec-
tors and communities) by en-
suring concerned ministries /
departments/ organisations
have it in their mandate to
provide data

Activity | Develop reports and pub- 150
11.1.3 lications on the status of
Myanmar Fisheries based
on up- to-date and accurate
information

Activity | Obtaining technical assis- 375
11.14 tance from local and interna-
tional organizations for the

development of an aquacul-
ture management system for
data collection, analysis and
information dissemination

system for fisheries manage-

ment
11.2 R&D capacities for product develop- Activity | Strengthen existing labo- 450
ment are established 11.2.1 ratory facilities of DOF and

establish a food technology
lab / research institute for
the fish processing industry
capable of facilitating food
product developmentin line
with market requirements;
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Activity
11.2.2

Increase support to Yan-

gon University to upgrade
the curriculum and faculty
capacity for aquaculture
science and technology (fish
processing and food devel-
opment) while supporting
additional universities and
institutes through joint dis-
cussions between the Minis-
try of Education and Ministry
of Agriculture, Livestock and
Irrigation (MOALI).

90

Activity
11.2.3

Establish a fund / budget, as
part of the proposed Nation-
al Aquaculture Development
Fund, for a specific R&D line
to facilitate the development
of R&D related to the aqua-
culture industry

150

Activity
11.2.4

Ensuring maintenance

and enhancement of the
capacities of laboratories
recognised by international
ISO 17025 certification for
control and inspection of
quality fishery products.

TBD
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