ISSN 2759-3290

ERINA REPORT

University of Niigata Prefecture

Economic and Social Research Institute for Northeast Asia

AT

AITURLS BB B KL T 7 BRI S o

PiB LR 7 V7 DRREFEREICINT T —RVKRZIRT T TR ~OHff ez iis—

Oay7IN7HRELTOZINEORAENME FIHEL, Fo-FIVT7Y

OB LN VTOR AN HIL, Pk

OComparing Technical and Allocative Efficiency between Family Farms and Agricultural
Corporations: Evidence From Japan's Rice Sector DONG Qi

OWHEIEIRBICBITILHR RO T I F 2 — Y DEALICH T B 0%
—7 V= MRS O S HBIRIZE  FHE

OExploring the Synergy and Trade-off between Sustainable Development Goals and Climate
Change Mitigation in Mongolia using the Global Trade Analysis (GTAP) Model
Enkhbayar Shagdar

OProspects for Decarbonization and Sustainable Development Goals in the New Context in
Russia Georgy Safonov

O©Assessing the current situation of the policy and regulatory frameworks
for fostering the markets of intellectual property and copyright patents 2 02 4

on digital, products and services in technology of Mongolia M h
Lkhagvasuren Ariunaa, Dulguun Damdin-Od ar C



ERINA REPORT No.l 2024 MARCH

OO OO

B ERINA REPORT SETUITEBIz T -woveeeeeeesmmsemmeemee e 1
BN KFILR T U7 IE T E hRIEE

BETETE FREMNE BIKXZIRT I 7HEARMH

FREART V7 ORFRERBICEIT T RUKRZIR T I PRERANDORHFEREZETFD— 2
WIAEHRS
O Ty TFNTHEE L TOBILTEDTITERTIE - veoverreeeeeeens ettt bbbttt 5

B RS el
W EE K ER SR Fo-Far 77y

Current Position of the Port of Busan as a Container Hub Port (SUummary) =« 22
ARATI Hirofumi, University of Niigata Prefecture

CHOI Na Young Hwan, Korea Maritime Institute

A Survey Report on Agricultural Corporations in Niigata Prefecture (Summary) oo 34
DONG Qi, University of Niigata Prefecture

ARAT Hirofumi, University of Niigata Prefecture

© Comparing Technical and Allocative Efficiency between Family Farms and Agricultural Corporations:
Evidence From Japan' s Rice Sector ......................................................................................................... 35

DONG Qi, University of Niigata Prefecture

KRR e L LN OB R EE R R O LB —HARONER PN BT BFRET T — (FF) e o1
PBELSIRE EHH

OFEIAREIZBITLHREHEDY T IAF 2= DL A FE—T > — ML DR BIRIGE v 52
%“h—(’% _Lj:% ?%Ex

Changes in supply chains of Japanese firms in China’s Guangdong Province: A case study
based on a questionnaire survey (Summary) ............................................................................................. 58

LI Chunxia, University of Niigata Prefecture

OExploring the Synergy and Trade-off between Sustainable Development Goals and Climate
Change Mitigation in Mongolia using the Global Trade Analysis (GTAP) Model reerrerrrremrrmr 59

Enkhbayar Shagdar, University of Niigata Prefecture

WHE 550 (GTAP) €7 )VE W2y IV BIT ARG el Bl S B L KR E B A O e 3h e
}\1/_]\%70)*%;‘}{(%%) ........................................................................................................................ 72
FBESTKE Yy sF I TUONY)

OO OO



OO OO

O Prospects for Decarbonization and Sustainable Development Goals in the New Context in Russia ==«==-=rv-eemeee 73

Georgy Safonov, European Forest Institute

O3 7 OF LRI BT BB e Lo B T Be R B R ERE DR (TEER) oo 79
RN BRI G2 7 VF— - 73— 7

O Assessing the current situation of the policy and regulatory frameworks for fostering the markets of intellectual property
and copyright patents on digital, products and services in technology of Mongolia «=«-«xxresrrrmrrrreeeenmeeeene. 80
Lkhagvasuren Ariunaa, International Think Tank for LLDCs
Dulguun Damdin-Od, International Think Tank for LLDCs

EVINOFMNIBIT LTI, B, F—CAOMNY i E VMR R TR B T 5720 DO BUR LB OFLAD
}E,[j(gq:mﬁ( ‘é*) ....................................................................................................................................... 36
LLDCsEHBE > 250y WANTTALY - TUTF—

LLDCs B> o520 RoNT v - FATAFR

BEIF—KE
ORNBHFEIE [ B ORI ~FHIRE G R D T | et 7
BVINVENLRFERIVHRAMFSELS Y =PI 5§ =PV -z 85—

@jt%7&75ﬁ%ﬁﬁﬁ?&§aﬁ%iﬂ-_ ............................................................................................................ 91
1A [2b3 AL T VT RIS & S A A
[T oo 7#E] AWRTITIERT IR Bk
[EEHTF OB L 2 R0 &7- 25 ] LR 7Y 7iigeRtEds  =+kik
[HEORFIEHERE ] ARTITUIRIHEERE =RE
EE L=
g2l [RRZEDYLALH T o7 - 5 L i |
[REOMFRMEHO T TCOETVORFEZL S | CRTITHEIEIE oy ToonTL
(@Ot B LR T O T oM | ALRTI TR R
(774 #%nsblebd B3EE ] LTI 7SR
[EEDEBEROZACHEEOR LS| T O TIgei#E  HiEk

@&Eﬁhij—_ rjtﬁ*f':j*}?b:ﬁ”—% SDGs l%ﬁi@[{%&ﬁ%jjj ................................................................................. 119
[ BAARHED SDGs ~OHNAALERE )] LT IT7HIET  =+sA
[HPE 0 SDGs ~OHDAL AL ERE ) | #ERF AR e R
[ IVOF 727 VNR EEBEG IO ] X INVACR T D7 8GRI VIR - F oDy
(B3 7430 SDGs ~OFIRFEF | adTRET AT I E-HRTITHEAT Va7 -ay
[HERTITI28F5 SDGs EBUIBITAEFHEDEE ] SD a)T77+—F4 L-Fariq
[ TICBIT AR MBEA B L a s TR EN TS EREME | SRS RSy TrFas —Fr
[ 5 [E D SDGs ~OHWALADMRILEIL R T 7B i OHEAE T 1a—E 1A > 7758 ad ] ELpgER  F4-3F
[HEGZED SDGs ~OXTIGHES] ] HFHRKRFHRACTEI e ZF0HE

OO OO



ERINA REPORT No.l 2024 MARCH

ERINA REPORTHHICHTE>T

E ‘ HRBI KPR V7S
R BPEEE

O, iR RKFIRT I TIW R TlEH 7212 HELTERINA REPORT 2%H) 4628 H L FEL72. ERINA REPORT
DE—F TSI, FrRELTITREHAL BIFET,

LRSI T ST HEAT (ERINA-UNP) I, L7 97 O P R &7 4 BAATIEEL T, 1N A MR o F
FEFAERLCEODELI M, I, 3ohT—r% RIS I, 2023648 LRSS ELz. CORTLBREENL,
UG CIRAL I T 9T M BT R R OB 65— 8 D, HO i\ B AT B £ bIZ 2 OHRATE GRIEL THE S
EH BFE O S 0E

COEDERINA REPORT %HIIE, SRFZEHT OB REILFEEL. AL BERMOMWE), EER - 3% - TE - NPOLRLD
T DT WIS EEINEH SN LI BT AIL2E—FETLIOTITE VTS, ZOBm,S, WIFZEEIcLs3E
FWF3E 70T 27 NCOEMPBERIGD, VBRI LA, £IT—REDFEHHHAFICOWTEBEL TEIET, HbET, LET7TY
7 M Ig A ) s i T [ R AR R R E . SDGsOBIEICNZ T, bR 7 O 7 HIRE AR BLOFBIIBII B EE, 1/ N—Tar,
Wi E DML VEIZIZOWCAIF SR R AL Z L TEWET . FHI, LRT7 V7 HIROBFL R0 b2 EEE L, T
—HLLBIRH T BT IR ELBFIBIWL TEET . SHIZ, SRICOSFL R, dLH TV 7T ISR LL - e AT o ZFR#REL T,
JLH T V7 M2 B3 I SE T O F A 1 7 R L B OB B MRET L CE BT CTEWET,

UL, BT OB RKET - EEDFERLEIZIoTRECEALTBIET— T, BUAKEH S OAR L EAREITLoTORE
FENENTBEYET . TOBXILH TV T7HIHBFINTIEHIER A LA, PEORELEFEHRELE TR T U7 I OB) &)
HABIOM I E L 52 E AV ETETHRE-oTBIET . COIRT VTR O B BN ERICBRIT T2 TRELT
ERINA REPORT ANEHENAL), BIFEFTEL THIENL TEIET,

5T IE. ERINA REPORT 2L CHEEE 2 SOLILHK 7 V7 Ml OREE L 2B AP LGB D Bk & A CERRICBIR R

L. BRI T VT MO THRE TR O— P LL T2 5282 LB TENET . WHOIHRETH BT 0.
DL BEGEL EFEY .

ERINA REPORT 1



FEHIRL &

PRI ISR T DT WA R 7 B AL T VT % LS

FEHE=

&

I C—

WA, REEALHR T T~ O WL fa 1% 7 H—

MRRHAE « RIUKFLR? 7 HAFRRITH

#ﬁiﬂt:llsi? IPDERERRICHITT
IRUKXFILR? Y7 RAFRNDIRF LR ZED

(FEE

BIRZ I FRERR) LR TV TR 5 54E
IZHB RS RO EM T E LTI ELEL 2 20720

LT O 7 I T AR LR T S B L. WSRO
HEIA S T AR ERINA REPORT Z8IH§ 4128720,
HEBALAMFOBTELAIBELBRHEL . RENK
THY). MEPLIBELILH T V7 HIE OBIRE A, BT
SMRFIET I TR T REEE LDV TB%
RAZIUTEFCE T,

9. BEEAIANIE L RFIRTOTHRTOENET 5
EEAIZDWTHTHICHL BIFEd B 7O 7RI HE.,
WE, ad7, I, LB TERSNAILE T YT HiE
2B B F S gE % A% L L 22 E Bk B o 325 HR 3
FMIETY o TNETOBRAARMEEFHIIFEHT (ERINA) ORF
RN - BN — & &K, dLH 7O 7 Mk
DWTCORFGEE BT, MM LR imE I KL &
B, SELERICHLT. KRR AMBERO—E DI
FALCHFE G T2 RERAMELTBYET,

ST, FrE EIEARMN B AR T —, BE, 027, PE
DIDDRHERFEADLIETHHPNTTA, BIEREIET
DT IR E R HE TR AL - BB D NI GO AT
HLATEY, FEEDDITHIL3E LD DTG VED A ->TVET,

A AIFEDNEEIA DT T, KIELFOPEREETE.
HEE, ERT D THEZ B SN TSl WETOT, #
BRI 7T IS ORI OWTRIZIUTEF LT, 3,
KA1 HOPEBRRELA MO TR SOV IELET

(T AEEHNRIRAE) MEE D 2023 405, HiE B 25r E B 5
LA L RIF A SRR AT HAETLIZ, FEEDETTDT,
L TE RO RN THE AR E L o7z T
F25, BB HLTEL T 22023 4F 8 AIZHETRENHD,

2 ERINA REPORT

Z OB THNIIEM & o TLEVEL 720 S NS -/ vE
YIROEHA TSI, ZOH L THM S 2ZE TREETY
EDRIFFRHE A0 A EE > TEEL 720

HER AL K IZH AT Z DR AP FEL Tzl e, (8
i = BRICAYER BEVE A O SACFBIZ IR 235 =1L IR O B 5% 308%

Lol zEom s, RIREBHELE LOSRDIEED,
BUIEIZE 2T TR - AL - AR SFEIRIA W B IC BV TR

e I IT o CEF L2,

Shb. INFTORMOBELR LI TR B ERFEHT
HHFEOARINT =G LA, BEILATETRIL= AL
YLD R HEOTNEI2NEE 2 TVET,

SAERN BHILA T ML, S Rk § 20
LA }E% Al LB COMER I, BOLS B CHER

JI0 357 B TR R E BRVLA A 1L TR AL [/ 7 ey =
I ETAILICAEBELTBIEL0T, SHIEZ0iERE

T CEBURR ARRERESEBHEZES @ﬁfz&iﬁﬁﬁ%
TWEL, BRERAETIE. EBI VTR E
R AL, ST —CADRtERER R CIHES
L7ze F/20 BULHEIZBW L, 2O/ Ve TIEK
RO TBY), WADLLRKBOBLE N TEL
720 BELADIKOIETIUIHE FAIA /=) =TT DT,
BUOLEA L L THEICH I T5L2ADRILB HE ) 3L EFR
PC—HLEL,

SROFM T, BEELA LTS RIS TR Z O LB 57
R BIENTEELIZ, T2, B RFOERERID
T\ 727272 C 8 TR E B O3 it A 8 U C I s [ T Ab 38
FEAEHITIEFAL T AL AHEMIF L TvuET,

ELEOMTIIEAHLVIEENH-Th, RELLV, 5
WIZHBEL NV, #H LNV TORFRIZHRR L Ta IR Ao
ZNEBNTWIED, REWICER B OREZ AN ED T
CETOINT28) BT, FBlaa 7 OVREGHES IR |

D EEDHES -7 VKV BEEHLE B IG5 T 2023 4 8 121
P - RSN TWET DT, %ﬁi%@&qﬂaamﬂfz“
DA B - EM O NI EHITTE LT A e i FE
TWwEd,

FOHT, B RFIETDTHRTICIER WIS REL Tw»
9, HEN \;ﬂﬁ%uzmﬁlfﬁ%mm%ft#%l_déiﬁi% -
HEDBIRARVEREILA X, AOA33,000 5 AB), E¥ED
AT o S HBOBLHEFLCRBILELOITILKIZ N2

E. B RFEZFOIE T TIRFEATIC, AT E D
RHATMZT BFEREH R ERINCE TELIRA T T THE -
FMOME A HHLZTHHITEER AL TET,



(FIR)A#HITSVET, BRfLAICOWTL, B KFE TR
BB RFLORMEIHROTHL 30 FEICR), /2. 20dt
W7 TWFETIZIH ERINA Bt a o CRELA SRR
EREAMREMORHRERERDCEE L2 S HOMETHR
TN FHADDLZENZRY, FAEDELTHEREDEE .
FMHEFEESE, AL —%E0BELTROALLT RO
3 - FRREEREILE L THhEIEOR RO —BOEIIZHR K
RERL CEVET,

EZAHT, ZOTHIZIZMFERBED TSN THET D
B8 X O BIARIZ DWW T AT TL &5 D

() HBIZ 1990 FEAAROHIBEEL IO TEE - VY
INZHEIVE S T2 B R L. N LISRASEM RO IR, #E -
ZEH ORI HIEHE, LA R B IR OB E OBl
% )bl o TREREE DR HOMMEL K >TWET . FDH,
HE 72T OBERBRENDOERE, BB EROBMD
BHTEFEL

B, HEBMRIZRIFICERLCBY, FiE-Vviban
THROHREOBEHEL TUIENEINCHASN TR L5
EE DA S22 OEFALL TS, J)/rww%mt%tc
FAVMIMFO ZENTZEZED —DTH LB TSN

ZETHY, 1*Jllfiaafr”<1ﬁ?%%lkow%kw ZETY,
L7225oTC, ZOBBOERIZEI->TIRELTIIA NI RET Y
M URLBE 2 BEEL QDT AOR—FEIEART S
ZEIIRYFET,

ARG EORFEOR R B e B CRE
TR M CAM TN TET . BEEEE LV EED
HVFTH, M THRPOSE DO EZITERT DAL DD
KELVETYT, AVOIEIEEI>TRIRAESHICEELIE
H—BOEHOBRRILIZ ORI, BOREIZORILDT,

WAL RFAHT I TIIEFTIZE, WEE TOHEEE SO Jfﬁ%kﬁi’&
— B OBEEHE - FATHERIE L LT QS e T

T,
(ATR) MFOBFED I, WAL RFALH T VT HFFERT TH B
HA i 5 78 Fﬁﬁ%ﬁﬁ‘%f‘.c‘:@ﬁﬁ@%bﬁbf%ibto I»—r

VRFZBWTH, RO ENEEICSE T 5L T,

ERINA REPORT No.l 2024 MARCH

EOBESANALHT V7 IR OFEFE 2T TGRSR
DVTHHAIEOND N> TEY, —BHEMEIEEL LA
FRMAL VTS,

LZAT, HIEIX20234E 9 HICEINLTE RSN T 955,
HBR LT TNEDBRITINATTLEI A

() REF IO TOEMTLDS, HBREE TVOK
TSR 55Ty 2014 41213 A HEDFH L CwET, £
YIVIE, NODTEID 45 LT EVHIFWIET, JEFIE S
RIINF—HELET, LAd, BALEFZE2 D00 TR,
ARHEBHIBAERD 28 CHOWTALODHEZ ThET,

L RIOFADF T, KABECIEESN-H B E L SAHES
7o RBENE L 720 FEVINVHEE LFREVINERDS
EREC—BHBTOANRDHLFHTTH., ZomfildiE
WEEEATHT, AL TH I TORRELIZD, =
$ERTHEELFHOKBEZ T ANTIIACOWIEE
Frolhbnaol-Z e ihEEFoTnE T,

Fro, FiBOREIBIEFELE I TIES7RFEBBROM
FEORMLFL 720 F2id. 39 10FEHE K28 AL CHEIAICHE
HLTWLOT, BETHE?LOBROEMPMICET,
ZOEFEFE T TRERM O AR TIELINTVDHDT
T EVINTIE, 4 ERBEGEE LIFAZLICE# R o
TwET,

VDI EOEZROTTH, INEEEZLSEREIIZ
PERLTOUIZEEE RS IEH I CEE 22 LT, HB R
BTNV REOFERAMUDERL TWITEEESsTRET,
I, BV TIVRIEFICHEVETE 235> T, TR
EZLTWEZDT, BOZDWEEHFE RSB A AN
W BVHERLTWET,

BB, FHHEONPONALSTEREORLIZH A L
WET, INHRLG 05591, FriBRIEESTIVORFDOTE
RSO _ FIZEHRNCERL TWZEDTELL, £
HLI-E W, R E MU TI1—74 DR EoTWENE
BoTwnEd,

ZFOLT, #E - FMHTTH. BEYIVEFHELOLIZ
LBFE, BRI, FIBEEROBIIRLAMBEROBAH5D
KEZEOH I RER M FEFoTwET Bk, AARTED W,

ERINA REPORT

3



ZEFR A

B ST ST BRI R BT ST 0K SR
HATHE2WEW)E WO AFIZHTBISR TOH)H F 7 -

TEHMBTHBLTOETH, FHor AM % E A
jt%???ﬁﬁ%ﬁﬁ%iﬁbf%%wtwtE'wia“o EYANIE = Ga )2
L FRARERERSELIEL TODD TN, FHEHRA

@/XTM‘%’*‘% L REDVSAV VT AT L TET, SihE
b, ZOILHET I THIEANCD, ZOLIRTETEYINED AFT -
M TN~ B EE R L TOOW eI L CES,
(FAR) AT VET, B RFIR 7 D7 eI iEE Y
IVHH O FRELBY, Biidrdo7zTEBEOL 7o
FMIBIML T 5I1EH, IRBEILR S22 TO BB M 58T
ERVSATTERLTVET, %D, MFOILHETITH
IR L oAD 2T kO TEND ok Bng s,

SEIZEDBBFHICHVFILAS, LTI T HUIR O E ~ EAARE
DRI —FETIE R, BRPELVWERHNE T, &&IZ, 2
NOOEALREMEE>TELFBEOMFLL T, fﬁ‘(%km‘:
T OT7THIRE DS HOBRELEDIINICR TBONLOMH
FERZIUSEFELE T,

(50%) BIfE, HARGILENGE, oo 73R LV BIRICH D — T,
EVIN, BELZERRZRASITbNCET, PEEIEE
LIEWALS0JHFE2 MR EL 720 FiBEL, COAREFEL Y
WIS, L. EHERILET7 V7S ICH-Th, FiEEE
%ﬂ%‘ﬂ@ﬂﬁiﬁztﬁf?Ccl/f\“)le“d)/fc‘ifﬁ%ﬁ’?@%’éfb:i%&)%:k
MEETT, HIl, SEILDBSVELD. IBEISEER-
mt%wﬂmﬂmum%m@&&%% SRS DHTEDS,
E[F+o—BoBRIGEISDF G L TWEET,

FrimE-cld, L7 TERHISHEEIED AN - BEFHR S
F—JERAEL, b E - EEREE FIATESOIR A E

4 ERINA REPORT

I C—

WL RFALR T DT e ~olifeefa iz il o—

B4a2eaBIEL T, REmE . 1o\ NBOLRFR S
L7 5 E BRI HEE L C0ET, LTV TR A
IR GDPIZH R LD 457D 1% EOTHDLDT, ZORFEH
EEENBHWILIEIEIETOHNET A, FEWRELL L, I
7S, ZNEFCORMOER L REIEHEOFERL % B
720 h), BELLKE AN 252 EFEL, SHBELIZILE
TVTOREE BT IR HEEL TWELT

BT REE, 70— OVt S50 Ml O K0 2409 A% 1 72
IMEB BT AIREHEEL COFEY, 2O 7O TIIZEIN I,
ORI KFOHAL TUDLAMBERALITMAT, LHTY
T IR O FAL S WFEE RSO, R T 7 O % LW
AN = I FEL T & 2w EBoTnE T, HEDHE
FIRHIBL72BF 98 TR 25072 R R NS FE D Ao v T — 2 % 3
EBRLHEROBER, BRICESERER IS —RLEED
THEILLTHHIZ LA RWICHIFL TWET,

(FTR) B, W KFIR 7Y 7FZERTCld, HET2E 4
DREFHR DD B EEBIFEINZ T, BN EILR TSI T
MBSO FEZ OSMEST, Wi, b7 I914F -2,
KMEZEE), SDGs (Rt TR EE) . BRI/ N—T3
vipE, RECEALTAILHE T V7 O FLEEDOWDLD
BN OWTIIEEZ D TVET, ZORET, FriREduR
TIT IR OB eI T 75 LD 75T Tlded, s BRI
HEL T B TENDET,

ARHIE, BAZRPAIRT V75
7e7EE. BHGIERMEL BT,
RRALTENDFET . KH
FL72,

FHCREZAFFZ AT
SHRIWFHIEA DR
3. BELBFHZEDFEITEI W



ERINA REPORT No.l 2024 MARCH

AN T N
AVTFINTBELTOELEDRELE

MRBYRPICRT I 7INFAEIR  MHEE
BEBHKERERYR BREEXRMALFTERDRKREIMT-ZELVI—KR Fx-FIAVIFY

E 5

ZIE, AERTITIIBI AL TINTEELTHRELTE/2, UL, &4 Tida s 7 HEkE o iEm 25 L |
RS HIRUDAONL, HAOM T EIE, SR ToORGEay 7 FEYOEELRFEA - i THo70s, LN
IMERIDIEALL Tde HARZ MO #2350 5 21 LIEFHRILE—HTIdA v, BB AL (BPA) 23THL 7R
AT, IR EREO = — WG L7e~ — 7 T4 7% BB CZA 0 B & LSO k5 R B

REGEEETHEEZLN Do

Fo—F I, BB L (BPA), 7B, TR TR

FUHIC

BAE, LB TV 7B BRI CO R A Roar T
FHRBEEBPTLET S, ZOH T, ZILBIIVHERL HARR
HEIOM T EPSDT =5 — SRR TENTHLL TR
LTC&7,

BIPE DRI E - THAR O T B QMRS (19 3 7 AK T 257
APZZEITHL T, HARD E 284 13 2010 4F |25 L B
B E SIS BICIREL. WM ChL [EBET4—5—
Wl | OFFEREILY, BB~ aryTFEYo [t %
PHILEHELTWD, Tz, 2020 4E O I oo e di R fBE
HEBE I ORELIZED, EILETOWM - HEPHELLS
b, HERO—HOR EAFEIITEILENT 2y 7285
BRSO AHELRI 57,

LR B E 2 DL, SNBSS HOILHE 7 V7 il
BUILEELILTFFNTEELTOME DT 2HMER - BILLT
W72A9ED, BEDILER ETONRELZIZLILOHBEE
ez iwv, ZoZiid, SlBE N 7TBELOEATILICL
0. 2T FEYOEMEK>TEIZHARL IO S #EIZE->Th,
GO EZBLIEIIDRN D, LA oTy FIkito T
TOZBORLEZRFTLILIZIIEELER I D5,

COLHBMEEHROT. AL, 2LBoBEMEE
MERETHIEAHMEL T, FEROBES, BEAG, BBk
RIAVTFFMBOBM., EEOI T FRIRR SRS,
INBIE, BIEORRBELZELMET T 5 L TORELRLER
THbo

1. |EDRESE

S, S REE AR OB AL KA L BRI AL )L —
P EICALELTBY. 1876 4B Dk, BEOMEIELL T
E N A G RLEORBEEWE ML, BEOREE
R EN, RREOBALLT, FLEOEHIARTHLE
113 A%k (Busan Port Authority: BPA) D73 7Lyh (K 1)
WZEDWCEIEOREE7-82%,

VRO F O L TH S % 1111876 4F B # Lk,
MR R L TV b, 1906 4 ICHAG 575 T3 ICE F L.
19454F 1215 ~4 5 S0 F O L 5805 T L 72, 1974 4E 0
E1H - B2 ILEMEOME LR, RERFBORELYF
ELTEz, 1974 D5 1978 4RI TRILIERZE D 1 1] -
F2WEHEAEL . 1978 FFICFIRE Y —IF NV BLOE 7 HBH O
HEBML. 19804E, 8 STHDMEHFRIMEL 720 19854
51991 SEFTH ST SIS A HEREL 720

1990 4EARLZ I HAl G Y — IFVEH I o 5 B ia% MU T
Ju—NVEETBI SR T A AL 720 19904E, AUt gH
EHNNEO—EBOEEEFIEL. 1991 1Ml &5 —3IF Vo
EEPBEL 72 19924E 005 1998 EFTH 4 S 1R %
HEAEL 720 1995 FITIE B ILF B O BITE FL. BB RY
LRIl SEOEEZBIEL 720 1998 E BT —3IF L&
BRIz,

2000 AT EILF OB ZE, BPADR LRSI, &1l
B AR ROPLEBELTEINE Db 7 20044, £
LB AR AT L &I, 2006 ICHTEICBIF A5 15 -3
Rty 7 E R OEEZ B2 2008 4212130

ERINA REPORT

5



wige

6

i

DOFFBFFEHEEICEFL. 2009 FIHEHE 35 —3F ), 20104F
W 45 —3IF VOB EZ IR TR L 72,

20104F 1%, 22792000 5 TEU ZALHE§ 2 7 7 fr o
BOMEB DT 2L Thb, 20124E, HrikHEs5y—3
FIVOEEEFRIAL . 20134 IZRERTE R H 28 1 ] osE 2 %
Bt 720 20154, %%w%m%%ﬁmza—sﬂwa%mu 2016
FIZFALEOBE Y —3IF VeI G Y —3F U hS A g E sh

Bl lze 2017 4R ICIEE LD > T F 7 B & & 712000

2020 4FARIZALIEFEBA FE - S E SRS AE I e CIRE O LV §
A LEVEDIF SN T WD, 202048, AL 55 2 BT B 56
FREIIBIT L HHEMATE A RE SN 2021 FFIIE B L%
DOV TFI—3IFNVOE 25 MORBE T FHI5E T LA, 2022
EIATF OOy TV Dy — R ARL L D/
Wity —OREDIEA . BILFHE 24 (FiE 65 —37
W)DFERL, EILEILEOSE L IHE O/ 7 I D% T
EWBoTze 2023 FEIFEILFEOLE 2-5 AL T L7z, 2024 4F,

JI TEUICHFEL 72, BPA X% 20 FFA2 M2 5,
K1 £2IEBOBKE
Busan Port Opeaning of Busan North Port
inthe 1910's Jassongdae Terminal in 1978 In the 1990's
Busan Port has been contiruously devesoped  Siaring with the Bisan Porl developmant  Opaming of Smasondas Termmal and
since 03 opening in 1876 whan ifserved as e phass 142 in 1574, ihe part has saad Gameheon Pert lnid e Soundazion for
radie hub for e MDCerm (oS80 aynasty.

1676 Opening of Bukan Poit

X2 Opeeabon ol Mew Port Tarmaned & Segan
2T O0ETRN O UNgOGNg [ Tpand

2004 Eslabistment of BPA
2006 DOErahon o Mew PO TEMing 1 &ra

KONga's SCONOITHS GRowin

~02 Busan Port Developman] Phase 182

1090 Pt Opaeation of Censal Pl &
1005 Beginning cf e Consinsction 1676 Operasion of Sasecnpdie Termina Gamcheon Por
1045 Completion of Pat 14 and Certial Pist and Fies 7 Began 1891 Operaiicn of Sinseondae Teminal Bagan
1800 Operasion of Pier 8 Began B2~ 08 Busan Porl Developmani Phase 4
1925-91 Buman Port Developmant Phases 3 {1 Busan Maw Port Developmant Bagan
Oparation of Gamchaon Port and
Dacasps Poit Sagan
Busan Mew Porl Cantainer Cargo Volume of Completion of Busan Morth Port
inthe 2000s 20Million TEU Achisved Redevelopment Project Phase 1
Buman Poet wits reborm i a Qlobal Bussan Poirt hias bacomm the worsd's 7™ Wi will creats s navw paramigm of pots s
logistics nub with Bugom Mew Poet and Dieses! pOrLin tha word with cortainer W redevEop Nortn Pom and enter
= e amounting o 2008 on TELL Pl FGark s,

=

NI CMRanGT (Enpark Began PTEEs 1 8GN ST COmpEhon OF e SUDSIFUCIING WaOTK R Ina
e P Mol Pl Relissooet Fo1s  Baran P nSEnalTel P T P St O Tamminel Proass 248
Projpsct Began Termirai O 023 Cpeming ol Rt usm Lpics Certes I e Nty
2008 Operbon of New P TRITINNA BAQAN 2076 Barwmir@ S Tl Waiged Cping of & Logvics Cumled i Baiosona, Spum
2010 Oporaton of Now ot TemIng 4B00aN 217 Corksines GO0 Vowre o ATHPARON Y PURG LT PTIR K SR | B Y
sohMon TEU Aghised Compistion of Prises 1 mmsTuChre of

the port 1o go glodal

N 1990= |

SORD SoREI OF Wl OEFE0e 100 NN Pon
FRCOCWEREE PROgs Tl st 2

ER MOt ot Peaosmsopment oo
T PlerreC ompeiion of New Porl Prame 2.5
o2 ot o o R B o

HFT © BPA, https://www.busanpa.com/
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PRSI EMAIEBPA T, WK EROAET AL
Tdhbo BPAORIBMIE, BERMEEIFICEDEE
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HEARRGHICET 25
7. DM, FHEEEOGE R K OVER - E S T HOBRH
M ER T 57201 BRIl LTRSS TEOLFHE
8 M1, 25, 2502, #2503, B35, 54
FD2, 6. E6HFD2, FE6HFDIRVETFITLD
I T A E OB EIT R B F 1L

BUE, BPA S [WEE AR MM T, [P i, [+
e T BT AL R RIE AL [T ERE R RE L] 040D
Mg HE AT C, 20304E £ TIZ32'H 5 TEU OBH #4517
B TEU) O3> 78U T 748 45 % fe ) Tnd.

3. BEMRROBREEEEE

(1) 4635 - HIEBEOW RS EE £

AR OB, A LI, HoG TS 20 HAL 2558
ENTWAILE R OTH L, 2000 4R LI 20E 2B SE A5
ATOLHTHED 05,

ZOHBMF FE 604 DL L O EHAFT T I TR, 4R
{700 75 TEUREOI T EWE LB T b, dLislziddo
DAVTFY—IF VB Db, TNENOEE ERIE. TRES—
3 V% Hutchison Ports Busan. $r#ki&4 —37-)Vid Dongwon
Pusan Container Terminal, #{&¥—3IFnEilitsy—3IFn
i¥Busan Port Terminal 2H->TV 2%, HIIEIZZE LT OHL
BALE MM EL, FITKEW R LA N EAMIERE Y%
BFoT 5, HEEDER F 1K1, Intergis Central Pier
co., Ltd. T, (M2 KU 3)

'ﬂnnuumrl;ﬂninn

Sirruson i i

I RFPOESIE. R3OMEREROFBICHIG.
HPT : BPA, https://www.busanpa.com/

Cantaner Termmal

Busan MNaorth Port

Gamohoon Por - Dodaopo Port
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Busan North Port Container Terminal Status

1. Jaseongdae Terminal
Tarminal aperntos

N Huchison Ports Busen

Opening FTR 3

Tarminal length 1447m

Tokil ansa G4 154m°

Barthing capacity S0000x4 | 103001
Unlonding capecity 1722 0OTEL

1. Gamman Terminal

Terminal aparates
B Port Termin]

Dipening . 4

B Tarminal ength 1447

Tokud nran 07 000

Desthing capacity 50 (e
Unilending capacizy 1,600, 0007TEY

Comtral bermmirul

e Caread Meten, L
Shared terminal

¥ Gomcheon Fort Tosranal -7
. Terminallengtn 6382m
Total ares 16, 000m"

Unisading capaciy 17100000 Torwres

North Port

7 Million TEL

Yaarly Voluma Handled

&=

165 Vessels

Routes for Intra-Asia (1A)
Carrlers (2023)

F
&

Becthing capacity S0000 and 37 Shpe:

2 Singammian Terminal
Terminal opacetor
Diorpavons Pusan Conlarss Tarmral
i Opening 2002 4

2 Terminal lersgth &26m

Tokal ansa 204 202m"

M Barthing capacity 50,0002, 50001
i Unloading capacity 819,0007TEY

4, Sinseondas Terminal
Terminal opecator
B Por] Tomnred
Cpening =00, 6
*, Terminal wesgih 1.500m
% Tobs mres 1 10000
Dertning capacity 500005
Unicading capasity 2,236 000TEL

6. Dadaepo Porl

Trminal kgt 390m

Tobs mren 28 D00

Bartning capacity 5000

# Planned 10 be convered info a
cilizen Weendly wabsreonl Taceily

Gamcheon Port

w0 1,963 e

No. of Vessals Entaring for
Unlgading - Repair{Last 5 Years)

Avg. 9, 2d6 Thousand Tonnes

General Cargoes, Fisheries Products,
Cament, Miscellanaous Goods
(Last 5 Yaars)

S

=
(=]

Rt

HFT : BPA, https://www.busanpa.com/

(2) BlUFEOBRLEE XA

2006 4E I ERE AL 22 B I I, BILOd LT BT IS
A CH 20km PEIZALEL Tnde EILFTEIZIL#EOaY 7+
¥ —3IF VORMERE T L7201 MEN2dD T, fiktizid
HATOE R R REEL . W I3 20 1S BB LU HE
1LY —E AR 22 2HIEL T b $72. 273 TEU
AR DT i TE B 26 B DN — AL IEHE O RSN P51
M CHE BB —EARRMT LI ->T0D (K4 K
UH5),
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ZIEHEOEE EHRICOVTE, IiEHE1y -3k
PNIT (Pusan Newport International Terminal) . ¥
524 —3F VIEPNC (Pusan Newport Co.). ¥ i34 —3
FIVIZHINC (HanJin Newport Co.). F#445 —3IF Vi
HPNT (HMM PSA Newport Terminal). #4545 —3F
JVIEBNCT. #i% %64 —3I7 )VIEBCT (Busan Container
Terminal) . ## %74 — 37 VIZBNMT (Busan Newport
Multi-purpose Terminal) 25 ZNiH-T\w 5,
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M4 ZHLFEBORREER

TR -IFILESERLUTCED. K5 0HEREROFBICRIS,
HFR : BPA, https://www.busanpa.com/

M5 Z#LFEBOMRRIETER

Busan New Port Terminal Status

1. Phase 1-1
Tarmninal oparator e
FRT Pusiar blowpar inpsristionad Teorwnd)
Opening 2006 1,

5 Tuerninal length 1200m

Total aren 000N

Watar capth 16

Eeernning cApaciy 50,0000
Wriloading eapacity 2041 0ITFL

Z. Phase 1-2
Tarrninal opareter
FHCTusan Nwpor Go )
Opaaing 2006 1
pies  Termninal lemgih 2000m
§ Totalarea 1.210.000m'
Water gepth 16-17m
Burthing capacity 50,0005
Urloading capacity 5101 00GTEL

ApproK. 15.5mum TEU

Annual Handling Velume of
Container Cargo

g%
24 Hour Qperation
&

Mon-step Cargo Operation
Sarvica

=
High Produetivily & High-toch Cargo “‘ﬁ
Handling Equipment

HFF : BPA, https://www.busanpa.com/
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(3) ELFEOERMM
Pk B EMIE, MAT T, S8, A, MLhE4H
GREERLE AT AL TH S Il EE A BT 52 % HiE

M6 ZHWLERBOBREAMORER

LTwh, ¥z, EEROBGEEZELBRHIO Ly T1 7%
FZAFBIENTELEHME BRI IR E S, R YA
ENPAFELTWA(X6),

HFR : BPA, https://www.busanpa.com/

4, ZFIEDOIYTFMEDIR

(1) ERIAER#

BPADERHILIUE, &1L 2022 4 O 58 HIAG AL &
276 AT 2021 4E D 279 AR A TIARMA L 720 BB 0
SEH AR AL B B2 A B & HADT66 A (23.9%) THed %<\

x1 FZWWEBERE - HIREOEBRME

7

i g

Lr
e s

FENZ48 A (17.4%) . WHTV 71547 (19.6%) TH5 (£ 1o

FZRIA AL B O 350d, 2022 4E S CEIBICld i b it 25 %
VWA, COVID-19 LLFT O 2019 4 5 gD T3 AR & 2L 7 A,
BlLize BEAEDE—2TH-722016FED 77 K751 E P KA
L7eZ&il%h, UKL, FELESIE COVID-19 Dl & o
LC2AR, HETITMEIE4 AL 72,

‘ SR A B e

o 2015 2016 2017 2018 2019 2020 2021 2022 ik (%)
H EN 76 77 73 67 73 68 70 66 -4 23.9
G 38 41 35 42 46 47 58 48 =B 17.4
WHTYT 47 51 53 58 50 50 48 54 6 19.6
Jb ok B 11 13 12 13 13 17 14 14 = 51
bk W R 26 27 29 30 28 25 28 23 -5 8.3
ok W R 4 4 3 ) 3 2 2 3 1 1.1
ok VW R 7 8 7 7 9 12 11 9 -2 3.3
= 7 8 9 8 8 12 15 20 5 7.2
KM 9 7 7 6 7 6 10 9 -1 3.3
oo 12 10 8 11 11 9 9 11 2 4.0
THETIT 6 7 6 6 7 6 9 9 - 3.3
dta—avx 6 6 ) B ) 6 4 4 = 14
o ®’ 6 7 5 5 6 4 4 4 - 14
7 797 2 2 1 2 2 B 2 2 - 0.7

Gt 257 268 253 263 268 269 279 276 -3 100

HPT © BPA, 2022 Container Statistics of Busan Port, 2023.
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F9°. HENUE DIV &7z DA 3 2 AL O BRI % 3 7
L72(32) HRIZEETH208 KDY TFHEDHIH, 824K
WEITBICHFBEL TWD, BEFROMIEO 42 ftgh %11

FlEv))IIHEDE, B 7L AHARENOL O s BIZEFELTYRIED, METEAE 87T ADILEAR, HET

DIUIRESN TP E L T0E, W7 =213, 412 TT N HALEE 56 AR DHIE 16 AL S B INEIITF L T %
1T EBEFINTEY, w2023 12 1HHAED T —4 T B, W OBPA ERHNIRSNIEILTEEAARED B O TE
Hbo TSN TWBEIHEEDIZEALIIT L T AL THHD E—ELRWD, T ENENOEENIBIT 28 HIAtER O %
RORO RRPTERAR L E LB HEED S EN TV D, FX S I HEEDENZLDEDEE 5N D,

x2 BATEEHMBOBNR

Jih e b, AVT I I6. EINFEE
T[] 61 42 42
3 111 87 8
W 7T 85 56 16
0 7R 3 2 2
KIH 39 17 11
el 10 1 0
Z DAt 29 3 3
&R 338 208 82

EEBTETERLTHIYMSNTWAMEN S5, 2B (. ERIVTHREOM. 7Y —ME. ROROME. 7ERMME. 71— —

B—ERZET, "ZDfh &, FTUA, AETFZF. FE - BFYTAHE.
HAT - A=Y v Y AN—ZE T — I DS EEEM.
WIZ. BREE O THHEEDIL. BINZHF BT A% UKL RINFTHOHLEETIE Li}:/ut“ﬁi‘ﬂjti%@&u%i%

TAMHBE > T D, MM T YT HHOMBIL, FAREC

T EEICHE I B — AHNB AL TV A, ﬁ"lﬁnﬂ%@y<
PHARDO KW FTED T 1 —F =W %E T Ho TR LT LT Lk
ELT, HEHEEO—F S HFH 0% E &Il FEL T
B —ATLTA— 5~ EE B CHhBIEDIVDZ 5,

HAENOFEEBEH NS EHTLEK30M@YTHL, &
RELT, H T DRIFTET DM e TB— 5
FLREDRIEHET HMEEITT ) D—FF Th b, 72720, i
FUCHIAC R TADE, ZNZIVRIUTEZ->T WD, M EIC
DHZFHET LML, BEAH, PEFHRIOME TE Vv, I

=3 Z2WFBIVTHMEOHAEAFTERR
75 T FLR VL b 5 7 FHREBED A 757D A 7
L4 14 3 29 42
2l 2 0 6 8
w M T YT 9 3 4 16
=B 8 1 0 1 2
P/S H 1 10 0 11
178 N 0 0 0 0
z D 1t 1 2 0 3
At 28 18 36 82
¥ T2of 3. FIUA. ATF HE - BFYTHHE.
WA - A — 2 r Y IR T — DS EE R,
INHD AT OWT, WE NIRRT 5L, A RDLKAEE ST D, MEEH L Z/2IE20WEE TN

TI10EHY, E LR AT B O 4 F15520° 2 Lk DUT &7
T\/\éo

BEE R DL {26 THY . LUTFHEE2], Al EiE 19,
F 18, K16 £%oT 5, ZN LA O 5 (51 ) 12
DWTIERATIRTE) TH S, EEEOFEMBEIIIORE
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INLOFIN ST, BINIHFET 2307 (82 411) BT, MR R ] R0 THAMERL | A3, THRHAARF R

BT HERTOMNE 2D BIROIELH D, TREIZHF BHEELZV. T2bb, KRTPEHOMEOY &, KFEE
T DR O R AE [HRH AT R | 20 [ RS ] 1255 D ETRZIEIS T stRER A H BB K@Y L 2w o
SN Do BIFLEL T [ARIMNERE ] RO T2 ] 251 i WZRFL R AR TN S SRS AL D AR A D3 A 13465 L DB
TOMFIET Do I IAEE B R AT E A0S 7 A HUAL R T TS HLIIRSZ . BB N O H T LIE
RE IR DOAGFET IR TH), I NbEE SibEWEIZHDHILDS, COLIRMBHEDERTHL
BB REROME THL, M7, HTEIZORTFET LA EEZBN S,

R7 BUFBIVTTMBOBREATEIL— MERRIHEREK

B HR LI T HRHEDH HIEDH 7
SH A K P i 2 19 16 0 35
WOE 7 2 12 21
FLEIIN 5 F 0 0 6 6
oy oF o 0 0 4 4
H & # o 0 0 10 10
A OHOE A 1 0 4 5
z 0 b 1 0 0 1

ait 28 18 36 82

WA A=Yy A= T — I M SEZERK.

oI, ZBEEEYOmEE T RHNLTWAEEZLNS (3 T PRI BB R D T N TR S A MLEE LD D
HEALEE, RURIRICZ LB EYZEELTVWLEEZS L, BEWERIZOWTL, 2O ZUHAK I TOHEMEHNE
NBHEHLE K OB T V7 HR IR - T KDFRNC O EL LT0aIedh, ZLOMTTEIMBEZRIRLETWDEIEIT
THLo LIRTHHET 250 TV —MARRITIE, BN OB

KBIZEIE, IHHD3fFEDHIL, FEM KL EE T B3I PR H A A7 N — 3 DR A% (o Tl

&8 MR - FEI— NEBRIOMERE

- i [ AL A P EAL W T Y7 L
IR o5 v R b5 v EIW N 5 v
HH A K o H 12(2) 0 2(0) 0 8(2) 0
wo= A i B 5(1) 12 0 0 4(1) 0
eI L T B 0 1 0 1 0 3
L | 0 3 0 0 0 1
H & # ® 0 8 0 2 0 0
I 1 i 0 1 0 3 0 0
Z DAt 0 0 0 0 0 0
&t 17(3) 25 2(0) 6 12(3) 4

FCTRKE OEOHY INORFIEAKEOHCE ST IMEHT. WL
HAT - A=Y r Y A=A T — I DS EEEM.

PEALEICRILTIE, & 87 ALDHILO IR A NI F HEMBELIDSZ Vo INOIEFHHLR TR OB BIZFELT
LTwaH, ShbHiELL T ERICEMSNTEY, B WA ZIDSOMEENNEL 1ETOYA—2)—H—EAD
ETEDOEMCENEEEDIEANLZ L2 EXL T HEEEDHEE TH T BEIER ALY —EARLLLE D215
HUDOEHEM S Do TEF HENDBCAR A M Z & A5 [ L BNZEpS, HEO TERMEE CiE%d, Hiwo =7 E Rt
EDRELENTH Do Tz RINE B EL O LA 3HLEEH. BREL TRESNTWELOLHEN SN, T2, RANERE O
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BLEEIE, TLREIZIIFF LTV, TOREIZIE, HR R O®E
WUALEE 2 S BB DY —E AN D D728, V—FFA L E AN
JE BB A R § AL AT TR 2bDEE 261D,

WH 7 VT RIS 2 AL L3R RD, WTT DS TS
BMEEIIA % LebF s UNDO AR ESNTnE, £
DERELTUE, WETYTMEOL AT, MEEEIRNS
LS, RMNLIEADRAEDN—=FVDBENZEDPHEL TN D
bDEEZLND,

5. EllEQIVTFEYIHRE

20224F, ZILE RO FFEBEOFTTHERIIELD
YT FEINE-72 (7)o FEOTLTFEHE1L22,078 T
TEU T, 2021 4 X 2.8% P L7ce BARD A KB OWIKEZ
HARBEKBNCLVEOD, HEOFFEHEBLILDELTLD
LRI E AR\ EEDSHELANE, EENRS A OvE

HENABBELAIN BT AL, HEBOMKE)25,660T TEU
(HEF5467) . RiFE#£5321,310F TEU (F 847) & & ZeoTHY,
WL 2022 AL AR I CHURE 2SN 72,

HEENICHE UL, L2005, ZILEIENR KO
I T FHARE THY, 20224EOEE DT T FE D 76.6
%% HOTVD, B ATV T FHIRE TIZ62.7% D> =7 Th
B I TF TR 96.8%F W ->T 5 (H8) .

ZIEOay T TR O E R DL, 2013 4F DRk
BOHEINL TE7275, 20204E & 22 4RI FER kL 720 R
YFF O ELEIEAINICH 07255, 2020 4E D 55.1%% Y — 712
2021 FEBARFIZHEL 2022 42121353.3% &% 072, 2021 4F 13,
FELFERFR Lo oy 7 AR R T2l
%IEIML T 72A5, 2022 4R I3 FE B 2 > 7 T AR K /i 4F Jb
41%WAL72(49) o 20224 DS ILERFEI Y 7 F DN FRIT,
B A £35,134 T TEU (23.3%) . i {11145,178 T- TEU (23.5%) «
FEFL 11,766 F TEU (53.3%) TH -7 (1410) -

7 HROFEFHZOIVTFHIRE (2022 F)

Shanghai I
Singapore

Ningbo-Zhaushan

Guangzhow ° I

Busan s

Dubai

.lrvtwerp"

Part Kelang g

W, £5.2%
|

e ¥
Y Wk 2:3.7%
i = v

Y
"“”‘E“o I L= 3.2%
N £6.1%
Tani Pal E .
anj.mg q!ﬂg= r .“ .

T 7.
LAE AT 2%

= | -

w8 | i 57%

[T o m A3.8%
A0S -
9 ] " v

R i, £2.7%
=& | e ¥
22 5741 "

Laem Chabang —
Bm ] -
- | —

2.6%

c Container Throughput at World's Major Ports

ey _ﬂﬂﬁ A0.5%
| e W
R M
. i —
_:m.-niﬁ
Shenzhen° ] E 7
angdauo I i 8
I - M

N . (2.5%
.

7.3%

4.5%

—

3%

L 1.7%

(Lnit - "O0OTE]

Rank Port Country )
M) | Sharghai China 47,025 47,280 0.5
202 | Singapore | Singspore | 37468 37,2800 ADS
33 | HegtoThashen | China 1080 33,360 73
44) | Shenzhen China 28,760 30,040 4.5
S8 Gngden China 23,700 25,660 83
BiE) | Guangzhou China 24,180 24,800 1.7
77 Busan Korea 22706 22078 A28
gl Tieriin China 0,260 21,080 3.8
9[3) | Hang Kong Ching 17,800 16,687 ABZ
THI0 Retterdam  |Netheriends 15,300 14455 A55
11012} Cubai LIAE 13,742 13,970 1.7
121) Antwerp | Belgium | 142400 135000 A52
1313} Port Kelang | Malaysia 13724 13224 AT
Jdl1d)  Marmen China 12,040 | 12,420 32
15015} Tering Pokepas| Malaysia | 11,200 10,513| 261
16( 16 LA LIEs, 10,678 881 AT2
119} NY /M) UsA B985 0,484 5.7
18017} Keasung Taivwan 9864 0491 438
1e(18) LB UsA 0,38 0,134| 427
2T} LaamOnebang | Thailend B.E23 B,741 26

*Sounca ; Aphalinar Monthly Mariter 2023.03
#[]:Rankin 202
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Current Position of the Port of Busan as a
Container Hub Port (Summary)

ARAI Hirofumi
Professor, ERINA-UNP

CHOI Na Young Hwan

Head, International Logistics Investment Analysis and Support Center,
Logistics and Maritime Industry Reserch Department, Korea Maritime Institute(KMI)

The Port of Busan has developed as a container hub port in Northeast Asia. In recent years, however, the container handling
volume growth has slowed down and has become somewhat stagnant. Japan's local ports have been significant origins and
destinations of containers transshipped at Busan Port, but the growth trend has also slowed down. The forms and significance of the
use of Busan Port vary among local ports in Japan. Whether or not the Busan Port Authority (BPA) can develop a marketing strategy

that adequately meets the needs of shipping companies and shippers in light of this situation will significantly affect the future
development prospects of the Port of Busan.

Keywords : Busan Port, Busan Port Authority (BPA), container cargo, hub port, local port
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A Survey Report on Agricultural Corprations in
Niigata Prefecture (Summary)

DONG Qi
Associate Professor, ERINA-UNP

ARAI Hirofumi
Professor, ERINA-UNP

In this study, 500 agricultural corporations in Niigata Prefecture were randomly selected and surveyed, resulting in 90 valid
questionnaires. It was discovered that 72 companies (80%) primarily focus on rice production, representing 91% of total sales. Only
11 companies engage in processing activities. These findings indicate that a narrow business scope could impact profitability and hinder
investment from other sectors. Moreover, there is a trend of decreasing productivity per unit area as management scale increases, along

with challenges related to conducting extensive production due to machinery and labor shortages.
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Comparing Technical and Allocative Efficiency
between Family Farms and Agricultural
Corporations: Evidence From Japan’s Rice Sector*

DONG Qi
Associate Professor, ERINA-UNP

Is an agricultural corporation more efficient than a traditional family farm? This study attempts to answer this question by examining the
technical efficiency and allocative efficiency of family farms and agricultural corporations. To do so, it applies the stochastic production frontier
method in panel data built on the family farms and agricultural corporations in the Japanese rice sector and focuses on comparing the technical
efficiency and allocative efficiency between the two production forms of the same operation scale. The results reveal that family farms have a
significant advantage over agricultural corporations in technical efficiency at each level of operation scale. In both production forms, as the
operation scale increases, the technical efficiency rises accordingly. However, such disparity in technical efficiency diminishes between the two
production forms as their operating land scales increase. In contrast, the allocative efficiency of different factors differs between family farms and
agricultural corporations at different land scales. Overall, family farms show superiority in the allocative efficiency of labor, and agricultural
corporations exhibit superiority in the allocative efficiency of agricultural capital. Last, the decomposition of the total productivity progress(TFP)
reveals that family farms have positive TFP change which is mainly contributed by a positive and large allocative component, while agricultural
corporations undergo negative TFP change by virtue of its negative and large allocative component. Moreover, the results intimate that technical

progress and technical efficiency improvement are faster in agricultural corporations than in family farms.

Keywords: Agricultural corporation; Family farm; Technical inefficiency; Allocative inefficiency
JEL Codes: D10, D22, D24, Q10

Introduction production, are thought to be more trustworthy than the mere
employed. Secondly, agriculture depends heavily on land relative
What is a corporation? Simply speaking, a corporation is a to other industries, and with arable land usually owned or used by
production organization set up and operated by contracts. What is independent and dispersed farm households, it is highly challenging
a family? A family is a unit held together and organized by blood to concentrate land to achieve a large business scale in agriculture
or affection. It is widely believed and proven that a corporation (Egaitsu and Suzuki 2015). This is more true in the regions
is more efficient than a household or an individual in industrial whose agricultural sector mainly consists of peasant households,
production. That is why large factories inevitably replaced family such as Asian or African areas. Thirdly, it is more difficult to
workshops following the first Industrial Revolution. However, concentrate capital in the agricultural sector. That is, the peculiar
does this hold true in agricultural production? Is an agricultural nature of some agriculture’s productive process is incompatible
corporation more efficient than a traditional family farm? To date, with the requirements of capitalist production and unattractive for
there is no definitive conclusion. capitalist penetration (Mann and Dickinson 1978). Those theories
By 2013, there were more than 570 million farms worldwide, explain the dominance of family farms in agriculture worldwide,
most of which were small and family-operated. Family farms namely, why it is difficult to develop agricultural corporations, yet
manage about 75% of the world’s agricultural land (Lowder et al. fall short in providing evidence that family farmers are superior to
2016). In other words, family farms remain the dominant form agricultural corporations in production efficiency.
of agricultural production worldwide. The broad existence of Peasant households had long been considered backward and
family farms must have its rationale. First of all, the vulnerability inefficient until Schultz (1967) proposed his famous hypothesis
and susceptibility of the agricultural production process makes it that peasant households are poor but efficient. What has followed is
difficult to both supervise and assess the labor effort input involved years of debate on the efficiency of peasant households and a wave
in that process. That is to say, family members, who are connected of empirical work designed to test his theory (e.g., Adams 1986;
by blood or affection and share in the core profits of agricultural Lipion 1968; Popkin 1980). Recently, researchers in this field

* 2O LI, [Studies in Agricultural Economics | &) B SEREFF OB EEEOM LR O 25T, kS EL 7z, EROMFTIZLIT 0@E) T3,
DONG Qi, “Comparing Technical and Allocative Efficiency between Family Farms and Agricultural Corporations: Evidence from Japan’s Rice Sector”,
Studies in Agricultural Economics, 2023, Vol.125, 45-59.
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are more interested in examining and comparing the production
efficiency of family farms with different-sized operations and
testing the hypothesis of the inverse farm size-productivity
relationship, which states that small farms are more productive than
larger farms (Carletto et al. 2013; Charnes et al. 1978; Chayanov
1991; Cornia 1985; Kagin et al.2016; Larson et al. 2014; Sen
1962; Schultz 1980). Thus far, the issue of production efficiency
of family farms has been systematically and elaborately examined.
However, rare studies refer to the comparison of production
efficiency between family farms and agricultural corporations.
Hence, we have neither evidence nor conclusion on which form
of agricultural production holds the advantage in production
efficiency.

The research question fuelling this study is whether agricultural
corporations have an advantage over family farms in production
efficiency. The key hypothesis put forward is that agricultural
corporations are more efficient than family farms in production
efficiency. This advantage, if it in fact exists, may stem from the
fact that the former is established and operated by contract, while
the latter is maintained and operated by blood relations. This
implies the former is more adept in flexibly adjusting the input of
production factors, thus making its production efficiency higher

than the latter. More importantly, taken together with the finding

from the existing literature that operation size has an extremely
significant effect on production efficiency (Fujie and Senda
2022; Perdomo et al. 2022), this study focuses on estimating
and comparing production efficiency between family farms and
agricultural corporations of the same operation size to verify
whether agricultural corporations are superior to family farms in
production efficiency.

Concretely, this study builds a quantitative framework for
measuring the technical and allocative efficiency (inefficiency)
of agricultural production in family farms and agricultural
corporations, respectively, via estimating the stochastic production
frontier functions. An economic entity’s production process may
exhibit technical inefficiency, allocative inefficiency, or both.
Technical inefficiency is defined as the unsuccessful minimization
of input usage to produce given outputs or the unsuccessful
maximization of outputs using given inputs. Allocative inefficiency
is described as the failure to combine inputs in optimal proportions
to minimize the production costs, namely, failure to equate the
marginal rate of technical substitution (MRTS) between any two
inputs to the ratio of corresponding input prices (Atkinson and
Cornwell 1994; Farrell 1957; Kopp and Diewert 1982; Zhang et al.
2019). Obviously, the former inefficiency is price-independent, and

the latter is price-related.

Table1 Composition of Agricultural Management Entities in Japan(thousand, %)
Number of Agricultural Management Entities
Year Organization % of Corporation
Total Individual
Total Corporation

2005 2009.4 1981.3 28.1 13.9 0.69
2006 1935.8 - - - -
2007 1867.0 - - - -
2008 1804.1 - - - -
2009 1753.2 - - - -
2010 1679.1 1648.1 31.0 17.1 1.02
2011 1617.6 1586.1 31.5 - -
2012 1563.9 1532.7 31.2 17.8 1.14
2013 1514.1 1482.4 31.7 18.2 1.20
2014 1471.2 1439.1 32.1 18.9 1.28
2015 1377.3 1344.3 33.0 22.8 1.66
2016 1318.4 1284.4 34.0 23.8 1.81
2017 1258.0 1223.1 34.9 24.8 1.97
2018 1220.5 1185.0 35.5 25.5 2.09
2019 1188.8 1152.8 36.0 26.1 2.20
2020 1075.7 1037.3 38.4 30.7 2.85
2021 1030.9 991.4 39.5 31.6 3.07

Source : The data are from the database of the Ministry of Agriculture, Forestry, and Fisheries of Japan.
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The methodologies are as follows. In the first step, the stochastic
production frontier models are applied to estimate the technical
inefficiency of family farms and agricultural corporations,
respectively. In the second step, the respective allocative
inefficiencies of family farms and agricultural corporations are
measured using the estimated results of the stochastic production
frontier model and the first-order conditions for cost minimization.
Last, to examine changes in the technology and efficiency of
family farms and agricultural corporations, it decomposes the TFP
for each.

To facilitate the quantitative analysis, a rich set of data on
Japanese family farms and agricultural corporations is compiled.
In Japan, decreasing birthrate and aging population are becoming
problematic for its agriculture. The number of peasant households
in Japan has plummeted from 1.98 million in 2005 to 0.99 million
in 2021, while the average age of agricultural workers has soared
to 62.3 years. In such context, a countermeasure put forward by
the Japanese government is to vigorously develop agricultural
production corporations.' The number of agricultural corporations

in Japan has more than doubled from 13.9 thousand in 2005 to

Figurel
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31.6 thousand in 2021 (See Table 1).

Figure 1 displays the average number of single rice farming
family farms and single rice farming agricultural corporations at
each level of land size from 2004 to 2016.> Japan’s Statistical
Survey on Farm Management and Economy divides family farms
into ten grades and agricultural corporations into four grades
according to their operating land scale, as shown in Figure 1. The
operating land scale of the majority of rice family farms is under 2
hectares, while that of most rice farming agricultural corporations
is above 10 hectares. As mentioned above, it is crucial to compare
family farms and agricultural corporations of the same operation
size on the grounds that even though we can empirically prove that
agricultural corporations produce rice more (or less) efficiently
than family farms, it is hard to say whether and to what extent
the gulf between them is due to the difference in operation form
or merely the variation in operating land scale. To address this
problem, we split family farms and agricultural corporations into
four groups according to their operating land scale and compare
the technical and allocative efficiency between the two forms of

agricultural production within each group.

Distribution of Rice Family Farms and Rice Agricultural Corporations in Land Size

Family Farms

w8 G5 F=@ 23 3-8 &7 P10 P18 1IR30 =30

Agricultural Corporations
2
2
o
= -1 -2 Fo =30

In a series of quantitative analyses, our empirical results show
that family farms hold a significant advantage over agricultural
corporations in technical efficiency at each level of operation scale.
In terms of allocative efficiency, family farms present superiority in
the allocative efficiency of labor, and agricultural corporations enjoy
superiority in the allocative efficiency of agricultural capital. Those
findings strongly reject our hypothesis that agricultural corporations
are superior to family farms in production efficiency. Furthermore,
decomposition of the TFP shows that family farms have positive TFP
change which is mainly contributed by a positive and large allocative

component, while agricultural corporations undergo negative TFP

change by virtue of its negative and large allocative component.
This study enriches the existing literature on agricultural
production efficiency analysis by including agricultural corporations
in the analytical framework. It is the first attempt to evaluate technical
and allocative efficiency between family farms and agricultural
corporations. It reveals that agricultural corporations do not retain
an advantage over traditional family farms in production efficiency,
but the disparity between the two forms of agricultural production
diminishes as their operation size increases. These findings have
rich policy implications for developing new agricultural production

forms. Exploring further methods of increasing the production

' Agricultural corporations are defined as operating entities that engage in agriculture and are registered as legal persons in Japan. That is to say, the process of setting up,
managing, and disbanding or abolishing agricultural corporations must satisfy the conditions of legal persons (enterprise counting and taxing system, etc.). Refer to

Appendix A for the classification of Japan’s agricultural corporations.

*Single rice farming entities refer to family farms and agricultural corporations in which more than 80 percent of their total agricultural sales is rice.
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efficiency of agricultural corporations should be a component of new
strategy of agricultural modernization.

The rest of this article is organized as follows. Section 2 describes
the methodology of evaluating the technical and allocative efficiency
and decomposing the TFP growth. Section 3 introduces the data
adopted in this study and groups the research objects. Section 4

reports the empirical results. Section 5 draws the conclusion.

Methodology

Measurement of Technical Efficiency

The present study identifies and compares the technical and
allocative efficiency between family farms and agricultural
corporations by estimating a stochastic production frontier model.
Stochastic frontier models have been widely applied in the analyses
of the efficiency of agricultural production (Aigner et al. 1977;
Battese and Coelli 1992; Battese and Coelli 1995; Meeusen and
Julien 1977; Perdomo et al. 2022; Zhang et al. 2019).

An agricultural management entity is technically inefficient
when it operates beneath its stochastic production frontier. Thus,
the production technology of an agricultural corporation can be

characterized by a production function of the form

)]

y=aIli-1x/e" ",

where y is the agricultural output of the agricultural management
entities, the x; are the inputs to the production process, @, and g; are
parameters, v is a random error term that captures random variation
in output due to factors outside the control, which is distributed as
N (0,02), and u is a non-negative disturbance and reflects technical
inefficiency, which is distributed as N* (0, g2).

The log-linear form of this production function can be written as

(2)

Iny=Ina,+Xi-1a; Inx;+v-u.

Obviously, In y is bounded from above by the stochastic

production frontier

(3)

Ina,+Xiz1a;Inx;+v,

with technical efficiency relative to the frontier given by u percent.

The log-linear form of this production defined in Equation 2 is
used to estimate technical efficiency. In fact, besides the production
system approach, a form of stochastic cost frontier is also widely
used to identify and measure technical and allocative efficiencies
(Kumbhakar 1997; Mosheim and Lovell 2009). However,
Kumbhakar and Wang (2006) point out that the estimates of
a cost frontier function can be easily biased without the cost of

allocative inefficiency included explicitly. Here, we do not adopt

the form of a cost system approach mainly for another reason. To
make the comparison of technical efficiency between family farms
and agricultural corporations meaningful, we must put them at the
same production or cost frontier. However, this condition cannot be
satisfied in the estimation of cost frontier because family farms and
agricultural corporations do not encounter the same factor markets.
In other words, they face systematically different prices of production
factors. This point is of great importance. Simply speaking, an
agricultural corporation might be identified as being more technically
efficient in the estimates of the cost frontier model, but such technical
efficiency is due to lower prices of input factors rather than less
quantity of input factors. Intuitively, in terms of technical efficiency,
we only want to observe which production form can use less input to
produce the same output or which can produce more output using the
same amount of input. Therefore, the production system approach is

better suited to such an objective.

Measurement of Allocative Efficiency
As stated previously, allocative inefficiency is defined as the
degree of failure to combine inputs in optimal proportions to
minimize the production costs, namely, failure to equate the
marginal rate of technical substitution between any two inputs to
the ratio of corresponding input prices. Thus, by adding the first-
order conditions for cost minimization into the production function
defined as Equation 1, we will have
L - ﬁ ef," ( 4)
Si P
where f; represents the first derivation of the production function for
input j, p; is the price for input j, and &, is interpreted as the allocative
inefficiency for the input pair (/,1). x, is the numeraire. The sign &
shows whether input j is over- or underused relative to numeraire input
1. A positive sign means input j is underused relative to input 1, while a
negative sign means input; is overused relative to input 1.

Equation 4 can also be rewritten as

alny - alny = i = 7pj.xj e{/:i N (5>
odlnx; olnx, s, X, a,
where s, is cost share of input j, which is defined as
s;=p;-x;/c and c=%,; p;-x; . Taking logs for Equation 5 yields
In (a;/a,) — In (p;/p,) — Inx;+Inx,=¢,. (6)

Due to the linear homogeneity in input prices, only relative
inefficiency can be estimated using Equation 6. In the following
analysis, we choose land as the numeraire to estimate relative

. . . 3
allocative inefficiency.

*The estimation results will not be affected by choice of the input used as the numeraire. Thus, the choice of determining the numeraire can be arbitrary (Kumbhakar, et
al. 2015; Khataza et al. 2019).
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TFP Decomposition

To examine the technical and efficiency changes, this study
decomposes the TFP growth in family farms and agricultural
corporations, respectively. There are various approaches used to
decompose TFP, including parametric estimation of production
or cost functions, non-parametric indices, exact index numbers,
and non-parametric methods using linear programmings (Bauer
1990; Kalirajan et al. 1996; Kumbhakar, et al. 2015). Following
the above method of estimating technical and allocative
efficiency, we use the parametric estimation of the production
function to decompose the TFP. The production function has
been defined as Equation 1. And TFP change, which measures

the productivity change, can be expressed in the form of

ERINA REPORT No.l 2024 MARCH

Differentiating Equation 1 totally and combing it with Equation 7,

we will have

T

1FP=1C -2 +3, (L2 —5 )5 = (RIS —D 50,5+

(8)
TC+TEC+3,(A—s)%;,

alnf(-)
ar

- %, is the measure of technical efficiency change; and R7S =
alny () < dlnf()

Zf dlny; - zf dlny;

to scale. ¢, is the input elasticity defined as the production frontier.
A =[x/ %, fix, =€;/RTS.

where 7C= , is the measure of technical change; TEC =

=%, £ ()x,=%¢;,is the measure of returns

In this way, we can decompose TFP into scale components, (RTS

— 1) X, x;, technical progress, 7C, technical efficiency change,

o ) TEC, and change in allocative efficiency, >, (A, —s,) x;.
TFP=y =% 5;X;. (7) I

Table2 Description of Variables and Data Sources

Variable Unit Description Source
Output
Rice Output kg  Annual gross rice output per household/ Statistical Survey on Farm Management
corporation and Economy (Statistics code: 00500201)
Input
Labor Input hour  Labor hours input in rice production per Statistical Survey on Farm Management

household/corporation consisting of hours ~ and Economy (Statistics code: 00500201)
input of family members and employed

workers

Agricultural Fixed 1000
Assets yen

Cultivated Land

Fixed assets relative to rice production
owned by per household/corporation

Statistical Survey on Farm Management
and Economy (Statistics code: 00500201)

Statistical Survey on Farm Management
and Economy (Statistics code: 00500201)

hectare Area of land sown with rice per household/
corporation consisting of owned land and
rented land

Other Costs 1000 Costs consisting of expenses in seedlings,
yen fertilizer, agricultural chemicals, relative
materials and fuel, and power

Statistical Survey on Farm Management
and Economy (Statistics code: 00500201)

Price Index

Price Index of Fixed 100  Price index of agricultural implements Statistical Survey on Prices in Agriculture

Assets (2015=100) (Statistics code: 00500204)
Price Index of Other 100  Price index of other materials for Statistical Survey on Prices in Agriculture
Costs agricultural production (2015=100) (Statistics code: 00500204)
Factor Price
Labor Wage yen/  Average wage weighted by household labor ~ Calculated from the Statistical Survey on
hour  input and employment labor input Farm Management and Economy
(Statistics code: 00500201)
Rate of Interest % Interest rate of borrowing Calculated from the Statistical Survey on
Farm Management and Economy
(Statistics code: 00500201)
Land Rent yen/  Average land rent weighted by owned land ~ Calculated from the Statistical Survey on
10ha and rented land Farm Management and Economy
(Statistics code: 00500201)
Others
Ratio of Employed %  Percentage of hours input of employed Calculated from the Statistical Survey on
Labor labor in total hours input Farm Management and Economy
(Statistics code: 00500201)
Ratio of Borrowed %  Percentage of borrowed land area in the Calculated from the Statistical Survey on
Land total cultivated land area Farm Management and Economy

(Statistics code: 00500201)
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Data and Grouping

Data

This study adopts the aggregate data from the Statistical Survey
on Farm Management and Economy (Statistics code: 00500201)
conducted by the Ministry of Agriculture, Forestry, and Fisheries of
Japan. This survey is conducted on and summarizes family farmers
and agricultural corporations of different sizes. Japan’s Statistical
Survey on Farm Management and Economy divides family farms
into ten grades and agricultural corporations into four grades
according to their operating land scale, as shown in Figure 1. It
reports the averages of various inputs and outputs of family farms
and agricultural corporations on different operating land sizes each
year. Considering production techniques and outputs vary greatly
across different agricultural product sectors, we choose single rice
farming entities, the family farms and agricultural corporations in
which more than 80 percent of their total agricultural sales is rice, as
research objects. Our observation period spanned 2004 to 2016, thus
this study adopts a panel data set with 14 observations for 13 years.

Table 2 describes each of the variables used in the estimation
and its data sources. To estimate the stochastic production frontier
model, we choose gross rice output (in kgs) as the output variable.
For input variables, we select labor input (in hours), agricultural
fixed assets (in thousand Japanese yen), the area of arable land
(in hectares), and other costs (in thousand Japanese yen), which
consists of expenses in seedlings, fertilizer, agricultural chemicals,
various relative materials and fuel, and power. Note that labor
input includes both family labor input and hired labor input, and
land input combines owned land and rented land. Agricultural
fixed assets and other costs are deflated to the prices of 2015. The
relevant data on the price index are from the Statistical Survey on
Prices in Agriculture (Statistics code: 00500204) published by
the Ministry of Agriculture, Forestry and Fisheries of Japan. Labor
wage is calculated by dividing total labor cost by labor hours.
Land rent is calculated by dividing the total cost of land rent by the
area of borrowed land. Agricultural capital price is calculated by

dividing debt interest by total debt.’

Grouping

It is well-known that land size plays a crucial role in assessing
and explaining the performance of family farms (Chayanov 1991,
Hall and LeVeen 1978; Helfand and Levine 2004; Henneberry
et al. 1991; Khataza et al. 2019; Mottaleb and Mohanty 2015;
Weersink and Tauer 1991; Wolf and Sumner 2001). To eliminate

the effect of land size on assessing economic efficiency and to
obtain as accurate as possible comparison results of production
efficiency between family farms and agricultural corporations, we
split family farms and agricultural corporations into four groups
according to their operating land scale. As shown in Table 3,
we classify family farms whose operating land scale is under 7
hectares as group one and classify family farms between 7 and
10 hectares and agricultural corporations under 10 hectares as
group two. Note there is neither subdivision for the agricultural
corporations under 10 hectares nor a group one, as the average
operating land scale of agricultural corporations under 10 hectares
is over 7 hectares. Thus, we classify agricultural corporations
under 10 hectares separately from family farms under 7 hectares.
The family farms and agricultural corporations between 10 and
20 hectares are classified as group three, and family farms and
agricultural corporations above 20 as group four. In such a way, the
operating scale of family farms and agricultural corporations differs
little within each group. Hence, in the following analysis, we will
be intent on comparing the technical and allocative efficiency of

family farms and agricultural corporations within each group.

Table3 Division of Operating Land Size

Hectare
<0.5
0.5-1

1-2
2-3
3-5
5-7
7-10 2
10-15
15-20

>20

<10 2
10-20 3
20-30

>30

Form Group

Family Farms

Agricultural Corporations

The summaries and comparison of variables between family
farms and agricultural corporations within each group are reported
in Table 4. Variations in the quantity of each input factor are
insignificant between family farms and agricultural corporations
within each group, suggesting our division is reasonable. Also
prominent is that within each group the amount of labor input

hours, agricultural fixed assets, cultivated land, and others

*The database of Management Statistics by Farming Type does not cover the relative data for calculating the input prices for single rice farming family farms. Hence, we

use the database of Agricultural Production Costs, which also belongs to the Statistical Survey on Farm Management and Economy (Statistics code: 00500201), to

calculate the input prices for single rice farming family farms.
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expended in rice production by agricultural corporations is higher
than that of family farms. But in terms of output levels, agricultural
corporations do not always produce more rice than family farms.
Only in group four (above 20 ha) is the average rice output of
agricultural corporations greater than that of family farms. This
might forebode that our hypothesis that agricultural corporations
are more efficient than family farmers in agricultural production
may be challenged.

It is worth mentioning the difference in factor prices paid by

agricultural corporations and family farmers in each group. In
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group two (7-10 ha) and group three (10-20 ha), the average
labor wage of family farms is higher than that of agricultural
corporations. The situation in group four (above 20 ha) is the
opposite. In all groups, the average interest rate (capital price) and
land rent of agricultural corporations are lower than those of family
farms. This implies that compared with traditional family farms,
agricultural corporations tend to have more market power in the
factors market and thus can obtain production factors at a lower

price, especially in the capital and land rent markets.

Table4 Intra-group Comparison of Mean Values of Variables

<7ha 7-10 ha 10-20 ha >20 ha

I;?:Eg 1;11225 Corporations 1;?2;112’ Corporations I;Egﬁgz Corporations
Rice Output 12714 42840 34929 76932 68911 137323 173230
Labor Input 642 1752 1927 2631 3287 4131 6768
Agricultural 2496 6538 10572 11441 13391 20294 23127
Cultivated 313 1044 1226 1802 2044 3139 4591
Other Costs 687 2209 2802 3820 4165 7036 10092
Labor Wage 1417 1489 1183 1538 1260 1512 1686
Rate of Interest 3.87 3.61 0.45 3.48 0.80 3.42 0.74
Land Rent 16136 17772 11034 16992 12354 16976 13507
gx;‘io"fed Labor 601 8.95 18.68 13.34 26.01 23.49 36.79
Ratio of 22.96 52.06 87.32 52.98 97.72 62.47 94.39

Borrowed Land

Results

Estimates of Technical Efficiency

First of all, we estimated the production frontier aggregately
for family farms and agricultural corporations. The parametric
estimates for the frontier production function appear in Table 5.
Model 1 shows the results with family farms and corporations
estimated aggregately. For reference, we also estimate their
production frontier separately and report the estimation results.
Models 2 and 3 include the results with family farms and
corporations estimated separately. All the estimated coefficients are
statistically significant in the three models except capital, whose
coefficient is insignificant in Model 1 and Model 3. The estimated
coefficient of In capital is negative in Model 3. This is mainly

because agricultural capital is over-invested to some extent in

agricultural corporations, and thus as capital inputs increase, output
first rises and then falls. That is, rice output and capital inputs show
an inverted U-shaped relationship in agricultural corporations.
For that reason, we add the square of the In Capital into Model 3
and re-estimate the stochastic frontier production of agricultural
corporations, shown in Model 4.

The return to scale is 0.772, 0.759, 0.902, and 1.05 in the four
models, respectively. According to the results of the Wald test, the
former two are significantly less than 1, but the last two are not
markedly different from 1. The estimated parameter g,is much
greater than that of ¢ ,, suggesting deviations from the production
frontier are primarily due to technical inefficiency. The null
hypothesis that there does not exist an inefficiency component is

rejected, thus justifying the use of the stochastic frontier approach.
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Table5 Parametric Estimates of the Stochastic Frontier Production Function

Aggregated Family Farms Corporations
Model 1 Model 2 Model 3 Model 4
In Labor 0.154 0.127+ 0.120% 0.120%
(0.045) (0.070) (0.064) (0.065)
In Capital 0.021 0.110%:xx —-0.037 0.133
(0.022) (0.037) (0.032) (0.560)
In Land 0.300#:: 0.215%= 0.502 s 0.483 s
(0.079) (0.104) (0.130) (0.147)
In Others 0.297 0.308 0.31 7% 0.320xx
(0.065) (0.078) (0.123) (0.125)
In Capital * In Capital - - —0.009
- - (0.029)
sigma u 0.434 0.176 0.183
sigma v 0.043 0.047 0.047
Observations 182 52 52

Note. Models 1-4 use Modified-LSDV time-varying fixed-effect estimators. Standard errors are reported in parentheses. Significant levels

are *0.10, ™ 0.05, ™ 0.01

In Model 1, the estimated coefficients of In Labor, In Capital,
and In Land are 0.154, 0.021, and 0.300, respectively. In Model 2,
the estimated coefficients of In Labor, In Capital, and In Land are
0.127,0.110, and 0.215, respectively. In Model 3, they are 0.120,
-0.037, 0.502, and 0.317, respectively. After including the square
of the In Capital, the coefficient of In Capital becomes 0.133, while
minor deviations are observed in the other coefficients. These

results echo those of the existing literature. Ajibefun et al. (2002)

Table6 Technical Efficiency

estimated the translog stochastic frontier production function of
Japanese rice farms for 1984-1994. According to their estimation
results, the coefficients of In Labor, In Capital, and In Land are
0.191, 0.210, and 0.163, respectively. Considering their chosen
study period, the estimates appear to reflect the situation of family
farms. Hence, in comparing their results with ours from Model 2,
we can see that the coefficient of In Capital is smaller than theirs by

almost twice, and variations in the other coefficients are minimal.

Group Aggregated Separated DEA
I;%Trgg Corporations I;?:Eﬁg Corporations I;%T;ﬂz Corporations
<7 ha 0.446 - 0.433 - 0.890 -
7-10 ha 0.707 0.504 0.712 0.640 0.899 0.657
10-20 ha 0.847 0.689 0.855 0.818 0.930 0.758
>20 ha 0.988 0.922 1.000 0.982 0.958 0.900
Average 0.607 0.759 0.602 0.856 0.906 0.804

Table 6 summarizes the technical efficiency estimated from the
stochastic frontier models. The first and the second columns are
estimated from Model 1. The third column comes from Model 2,
and the fourth column is derived from Model. 4. For comparison, the
efficiency scores from the Data Envelopment Method (DEA)
are included in the last columns.’

Let us view the estimated technical efficiency from the

stochastic frontier production function. There are some interesting
findings. First, technical efficiency is higher in family farms than
in agricultural corporations, whether estimated aggregately or
separately. For example, according to the estimation results from
aggregated estimation, the average technical efficiency of family
farms is 0.446 in farm sizes below 7 hectares (group one). It means

that family farms in this group, on average, produce around half

*The method of DEA refers to Appendix B. For related literature, refer to Liu et al. (2015), Mao and Koo (1997), and Sarac et al. (2022).
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of their maximum potential output due to technical inefficiency.
In farm sizes between 7-10 hectares (group two), technical
efficiency is 0.707 in family farms and 0.504 in agricultural
corporations. In group three, between 10-20 hectares in size, it is
0.847 in family farms and 0.689 in agricultural corporations. In
farm sizes above 20 hectares (group four), technical efficiency
is 0.988 in family farms and 0.922 in agricultural corporations.
Second, the disparity in technical efficiency between the two
production forms diminishes as farm size increases. According
to the results from the aggregated estimation, the gap in technical
efficiency between the two is 0.20 in group two (7-10 ha), 0.16
in group three (10-20 ha), and 0.07 in group four (above 20
ha). As for the results from the separated estimation, the gap in
technical efficiency between the two is 0.07, 0.04, and 0.02 in
the three groups, respectively, displaying the same law. Lastly,
technical efficiency rises with farm size increases, whether in
family farms or agricultural corporations. In other words, the larger
the entity’s land scale is, the larger its technical efficiency is. This
rule applies to family farms and agricultural corporations.

The findings from the DEA method are comparable, except that
the relative level of technical efficiency in agricultural corporations
is much lower. For example, based on parametric estimation of the
frontier production function, the technical efficiency of agricultural
corporations between 7-10 hectares is larger than that of family
farms below 7 hectares. However, based on the DEA method, the
technical efficiencies of agricultural corporations sized between
7-10 hectares and 10-20 hectares are smaller than that of family
farms below 7 hectares.

In short, our results confirm that family farms are more
technically efficient than agricultural corporations at the same level
of operating land scale. However, Fujie and Senda (2022) adopt
DEA to estimate and compare the production efficiency between
family farms and agricultural corporations in the Japanese rice
sector. They argue there is no significant difference in efficiency
between corporate farms and family farms on average. But they also
point out that the efficiency of family management significantly
exceeds the efficiency of corporate management at the medium- and
large-scale operations, confirming the superiority of family farms in
the medium- and large-scale groups. However, they use agricultural
gross income rather than rice output as the output variable in
estimates, which involves the effect of the rice sale price. The
same problem arises in Dong (2022)’s study, whose results show
that agricultural corporations exhibit higher production efficiency
than family farms in Japanese agriculture. Taking into account the
effect of the rice sale price difference between the two production
forms, we have reason to believe our estimates and results are more
reliable and reflect the reality of agriculture in Japan.

Moreover, importantly, our estimations show that rice

production’s technical efficiency rises as farm size increases. This
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finding seems incongruous with the hypothesis of the inverse farm
size-productivity relationship, which depicts that small farms are
more productive than larger farms and has been widely discussed
and verified in existing literature (Carletto et al. 2013; Charnes
et al. 1978; Chayanov 1991; Cornia 1985; Kagin et al. 2016;
Larson et al. 2014; Schultz 1967; Sen 1962). However, there are
two notable differences between those studies and our findings.
Firstly, productivity is not equal to production efficiency. Many
measurements have been used to represent productivity, and the
most often used is the net value or net weight of output per unit of
cultivated land (Carletto et al. 2013; Kagin et al. 2016; Muyanga
and Jayne 2019). Secondly, those studies supporting the inverse
farm size-productivity relationship mainly examine smallholder
farms between zero and 10 hectares or so. However, division
is crucial in verifying such a relationship. Muyanga and Jayne
(2019)’s study examined farms in Kenya with a broader range
of farm sizes (< 5ha, 5-20ha, >20ha) and detected a U-shaped
relationship between farm size and farm productivity. Specifically,
they found that the inverse relationship hypothesis holds true on
farms between zero and 3 hectares, the relationship between farm
size and productivity is relatively flat between 3 and 5 hectares, and
a strong positive relationship between farm size and productivity
emerges within the 5 to 7 hectare range of farm sizes. Hence, we
can see how much the distribution and grouping of samples affect
the verifying results of the hypothesis.

How about the relationship between land productivity and farm
size for the two forms in our study? Figure 2 shows the relationship
between land productivity and farm size. Unlike the hypothesis
of the inverse farm size-productivity relationship, the relationship
between land productivity and farm size is more like an inverse
U-shape in both family farms and agricultural corporations. That is
to say, land productivity first increases and then decreases as farm
size expands. And similarly, land productivity is greater in family
farms than in agricultural corporations at a similar farm size. This

is quite interesting.

Estimates of Allocative Efficiency

In the following analysis, we mainly use the estimated results
of the stochastic frontier production function from Model 1 to
examine the allocative efficiency of family farms and agricultural
corporations. There is no relative data for calculating the prices of
seedlings, fertilizer, and others for agricultural corporations in the
statistics of such a period. Hence, we only consider the three inputs
of labor, capital, and land when estimating allocative efficiency in
this section. The prices of the three input factors are summarized
in Table 4. Note that for both family farms and agricultural
corporations, the wage of family labor and the rent of self-owned

land are included when calculating the input prices.
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Table7 Allocative Inefficiency

Elabor Ecapital
Group . . ) )
Family Farms Corporations Family Farms Corporations

<7 ha -1.419 -3.039 -

7-10 ha -1.090 -1.302 -2.488 -0.940
10-20 ha -1.025 -1.307 -2.507 -1.370
>20 ha -0.899 -1.384 -2.487 -0.844
Average -1.250 -1.344 -2.822 -0.999

An estimation of allocative inefficiency is reported in Table 7.°
With land as the numeraire, we find that labor and capital are
overused in both family farms and agricultural corporations. This
phenomenon is mainly due to a serious shortage of arable land
in Japan and thus the high relative price of arable land to labor
and capital, shown in Table 4. Both family farms and agricultural
corporations try to fully utilize farmland by devoting more
resources to other factors in production.

In terms of labor, the absolute value of family farms is less
than that of agricultural corporations, suggesting the allocative
inefficiency of labor is larger in agricultural corporations. Namely,
the overuse of labor is more serious in agricultural corporations.
As farm size increases, allocative inefficiency improves in family
farms. This is because as operating land size expands, the ratio of
employed labor used in family farms increases, shown in Table
4. Apparently, a family farm with a high ratio of employed labor
can adjust labor input more elastically, such as responding to labor
wage change, than a family farm full of family labor. Nevertheless,
such a rule is not applicable to agricultural corporations. Even
though the ratio of employed labor in agricultural corporations
also rises as their operating land size expands, the allocative
inefficiency of labor in agricultural corporations rises rather
than decreases as operating land size expands. This difference
between the two production types is probably due to the fact that
employment contracts in family farms are usually for a short
period, while employment contracts in agricultural corporations are
usually for a long period, which results in family farms performing
better in adjusting labor input when responding to the change
in labor wage than agricultural corporations do on average. It
is important to note that the allocative inefficiency is highest in
family farms below 7 hectares, suggesting the biggest challenge for

an agricultural management entity full of family labor is adjusting

relative labor input in response to changes in labor wage. Our
findings further the existing conclusion on the advantages of family
farms in using labor. For example, Kostov et al. (2019) verified
the superiority of family farms relative to agricultural corporations
in the organizational efficiency of family labor by examining
family and corporate farms of EU Member States. However, our
results document that the superiority of family farms might be
more embodied in the distribution of family labor and employed
labor according to labor wage. The situation is reversed when it
comes to capital. The allocative inefficiency of capital is larger
in family farms, as the overuse of capital is much more severe in
family farms. Over-investment in the Japanese rice sector has been
elaborated on and proven in existing literature (e.g., Hara and
Hitoshi 2008). The disparity of allocative inefficiency of capital
between family farms and agricultural corporations is mainly due to
the distinguished ability to acquire loans from financial institutions
and invest in agricultural capital. Exactly, agricultural corporations
are more likely to obtain low-interest loans than family farms.
Their lending interest rate is much lower than family farms, as
shown in Table 6. It implies that agricultural corporations can
obtain more credit when increased agricultural capital is required.
They need not invest in precautionary agricultural capital since
they can obtain credit more easily than family farms. Therefore,
agricultural corporations have a higher ability to adjust agricultural

capital in response to changes in capital price.

TFP Decomposition

By applying the data into Equation 8, we can decompose and
compare TFP for family farms and agricultural corporations,
respectively.” Changes in inputs and RTS of family farms and

agricultural corporations are reported in Table 8. Labor input

*The values of the coefficients of In Labor, In Capital, and In Land used to estimate the allocative inefficiency are 0.15, 0.12, and 0.30. The value of the coefficient of In
Capital adopts the mean value of the coefficient of In Capital from Model 2 and that from Model 4, considering the estimated value is far smaller in Model 1.

"Considering the data of separate prices of fertilizer for the two entity types are unavailable, we also only consider the three inputs of labor, capital, and land in

decomposing TFP, similar in the estimates of allocative efficiency. The reestimation of the translog stochastic frontier production function for TFP decomposition is

reported in Appendix C.
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and agricultural capital used per management entity declined in
family farms from 2004 to 2016. The situation in agricultural
corporations is basically the same, except that labor input increases
in agricultural corporations below 20 hectares. Regarding land,
the area of arable land used increases in family farms below 20
hectares but declines in those above 20 hectares. The situation in

agricultural corporations is the opposite. The area of arable land

Table8 Changes in Inputs and RTS (%, unit)
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used declines in agricultural corporations below 20 hectares but
increases in those above 20 hectares. These findings confirm our
conclusion on allocative efficiency above. Namely, labor and
capital are both overused relative to land in family farms and
agricultural corporations. Thus, both family farms and agricultural
corporations tend to reduce these two factors’ input and expand the

area of arable land.

Family Farms Corporations

% Growth of Labor -0.52 -
<7 ha % Growth of Capital -3.11 -
% Growth of Land 0.84 -
RTS 1.22 -
% Growth of Labor -1.27 0.87
7-10 ha % Growth of Capital -2.21 -1.49
% Growth of Land 1.77 -0.43
RTS 1.10 1.11
% Growth of Labor -0.27 0.15
% Growth of Capital -2.54 -3.21
10-20ha % Growth of Land 1.31 -1.06
RTS 1.08 1.01
% Growth of Labor -0.18 -1.17
=20 ha % Growth of Capital -3.74 -3.95
% Growth of Land -0.09 0.41
RTS 1.04 0.91
% Growth of Labor -0.51 -0.33
Average % Growth of Capital -2.97 -3.15
% Growth of Land 0.93 -0.16
RTS 1.16 0.98

Table9 Decomposition of TFP(%)

Family Farms Corporations
TFP 1.19 -
Scale -0.13 -
<7ha TC -0.55 -
TEC 0.23 -
Allocative 1.73 -
TFP 0.04 -15.98
Scale -0.23 -1.80
7-10 ha TC -0.08 0.01
TEC -0.01 -0.34
Allocative 0.37 -13.85
TFP -0.37 -8.63
Scale -0.21 -0.39
10-20 ha TC 0.13 0.20
TEC 0.69 0.81
Allocative -0.97 -9.24
TFP 0.60 -5.05
Scale -0.18 0.66
>20 ha TC 0.34 0.42
TEC 0.51 1.27
Allocative -0.07 -7.40
TFP 0.69 -8.68
Scale -0.16 -0.22
Average TC -0.28 0.26
TEC 0.33 0.75
Allocative 0.85 -9.47
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Table 8 shows that RTS is greater than 1 (increasing return to
scale) except in agricultural corporations above 20 hectares. This
finding seems contradictory to what we found in Table 5. Such
inconsistency is mainly due to the fact that we only consider labor,
capital, and land in decomposing TFP and exclude other factors.
However, we can see that RTS decreases as farm size increases.
It declines from 1.22 in farm size below 7 hectares (group 1) to
1.04 for those above 20 hectares (group 4) in family farms. In
agricultural corporations, it declines from 1.11 to 0.91. These data
are in line with our expectations.

On the basis of Table 8, we decompose TFP for family farms
and agricultural corporations, respectively. The results of the
decomposition of TFP are summarized in Table 9. The scale
component is -0.16 in family farms and -0.22 in agricultural
corporations on average. Recall Table 8, the negative scale
component is mainly driven by the declining input. Technical
change is, on average, -0.28 in family farms and 0.26 in
agricultural corporations, suggesting technical progress is faster
in agricultural corporations than in family farms. In addition, as
farm size increases, technical progress becomes faster accordingly,
regardless of the type.

Technical efficiency change, TEC, is 0.33 in family farms
and 0.75 in agricultural corporations. It reveals that even though
family farms show a larger technical efficiency than agricultural

corporations, as concluded in Section 4.1, the improvement in

Figure2 Farm Size and Land Productivity

technical efficiency is more rapid in the latter. As to allocative
efficiency, the previous analysis reveals that family farms show
superiority in the allocative efficiency of labor, and agricultural
corporations show superiority in the allocative efficiency of
agricultural capital. However, the change in allocative efficiency is
positive in family farms but negative in agricultural corporations.
This phenomenon might be due to the fact that the average prices
of most input factors are higher in family farms than in agricultural
corporations, as shown in Table 4. Therefore, family farms are
sensitive to changes in input prices and are incentivized to improve
their allocative efficiency. Furthermore, the allocative efficiency
component is the largest contributor to each TFP of family farms
and agricultural corporations. Hence, this drives TFP positively in
family farms but negatively in agricultural corporations. Besides, it
is important to note that TFP increases in agricultural corporations
as farm size increases, which also suggests that the larger the
agricultural corporation is, the better it is. Importantly, our
findings from TFP decomposition deepen our understanding of the
relationship between TFP change and operation size by involving
agricultural corporations. Much existing literature confirms that the
driving factors behind the TFP growth of family farms of different
operation sizes are different (Rahmatullah and Kuroda 2005; Fan
and Chan- Kang 2005; Hu 1995; Kuroda 1989). Our findings

reveal this rule is also applicable to agricultural corporations.
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Conclusions

This study attempts to answer the question of whether an
agricultural corporation is more efficient than a traditional family
farm, a subject which is both important and forward-looking.
As an extension and development of the existing theory on the
production efficiency of family farms, this study provides crucial
evidence for assessing and comparing production efficiency
between traditional family farms and agricultural corporations

systematically.
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Our analysis found that family farms have a significant
advantage over agricultural corporations in technical efficiency
at each level of operation scale. It reveals that the family farm
can utilize input factors to maximize output more efficiently
than agricultural corporations in rice production. Moreover,
the results show that larger operation scale is accompanied by
higher technical efficiency in both family farms and agricultural
corporations. The disparity in technical efficiency between the
two forms diminishes as farm size increases. This implies that

once farm size becomes large enough and exceeds a certain



degree, the advantage of family farms may vanish. Those findings
differ from the existing studies (Dong 2022; Fujie and Senda
2022), which argue that there is no significant difference in
technical efficiency between the two production forms or that
agricultural corporations are superior to traditional family farms
in technical efficiency. Unlike recent studies, we chose rice output
weight as the output variable to eliminate the effect of rice sale
prices on the measurement of technical efficiency and adopted the
stochastic production frontier method, which is more flexible and
adaptable in form than the DEA method. Hence, our estimation
results are more reasonable and credible.

The findings in allocative efficiency are more complicated. In
fact, allocative efficiency varies from family farms to agricultural
corporations, as well as across different input factors and across
land scales. Overall, family farms exhibit superiority in the
allocative efficiency of labor, and agricultural corporations show
superiority in the allocative efficiency of agricultural capital. Both
labor and capital relative to land are overused in family farms
and agricultural corporations. This can be put down to the severe
shortage of agricultural land in Japan, which makes the relative of
land much higher than the prices of other inputs.

On the basis of the analysis of technical and allocative
efficiency, we decomposed TFP to examine the changes in TFP
and in each of its components. Overall, family farms have positive
TFP change, which is mainly contributed by a positive and large
allocative component. In contrast, agricultural corporations
experience negative TFP change which is largely driven by its
negative and large allocative component. Separately, technical
progress and efficiency improvement are faster in agricultural
corporations than in family farms. By contrast, family farms are
superior to agricultural corporations in scale effect and allocative
efficiency improvement.

Reviewing what we have learned thus far, we can draw a
conclusion and discuss the reasons behind it. Firstly, overall,
family farms are more technically efficient than agricultural
corporations at the same level of operation land scale. There are
two possible explanations as to why this is the case. For one, we
have seen that prices of most input factors, mainly referring to
labor and land, are higher for family farms than for agricultural
corporations. That makes family farms use input factors more
carefully and sparingly. For another, the ratio of employed labor
and the ratio of borrowed land are both lower in family farms
relative to agricultural corporations of the same operation size.
This makes agricultural production more stable in family farms
and makes it easier to plan various inputs during the production

process and, thus, more possible to maximize agricultural output.
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More than that, we also see that as farm size increases, the
disparity in technical efficiency between the two forms narrows.
A probable reason is that as farm size increases, the ratios of
employed labor and borrowed land rise in family farms, therefore,
diminishing their advantage in technical efficiency.

Secondly, the superiority of family farms and agricultural
corporations in allocative efficiency varies across input factors.
Simply speaking, family farms are better at utilizing labor,
while agricultural corporations are better at utilizing capital. A
likely explanation is that employment in family farms is more
flexible than in agricultural corporations and that agricultural
corporations have better access to credit. Lastly, family farms
perform better in improving allocative efficiency, and agricultural
corporations are better equipped to improve technical efficiency
and progress. This reveals traditional family farms are more
sensitive to changes in the prices of input than agricultural
corporations, and the latter has a stronger ability for technical
innovation. Hence, our hypothesis that agricultural corporations
are more efficient than family farms in production efficiency is
mostly rejected in this study.

The work provides some interesting insight and suggestions
for developing agricultural production entities. First, we
have proven that, on average, family farms are superior to
agricultural corporations in technical efficiency. That being so,
the replacement of family farms with agricultural corporations
will generate net welfare loss unless we can reverse this problem.
Accordingly, future studies must figure out which factors result in
lower technical efficiency in agricultural corporations. Secondly,
irrespective of the analysis of technical and allocative efficiency
or the analysis of decomposing TFP, the golden rule shown is that
the larger an agricultural corporation is, the better it is. In other
words, the superiority of agricultural corporations is primarily
embodied when their scales are large enough. Hence, the key is to
develop agricultural corporations of large land scale.

Finally, we would like to address the limitations of this study.
Although we have proven that traditional family farms exceed
agricultural corporations in production efficiency, we must
respect the rapid rise of agricultural corporations in Japan, as
explained in the introduction. Our findings do not attempt to
provide reasons for this movement in Japanese agriculture.
Rather, the theme requires more in-depth examination via future
studies. A reasonable argument is that agricultural corporations
have a remarkable advantage over traditional family farms in
maintaining higher rice sale prices and lower input factors prices.
However, this supposition needs further systematic verification

and discussion, which we plan to undertake as a follow-up.
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<Appendix >

A. Types of Agricultural Corporations in Japan

Type 1

Agricultural Producers' Cooperative
Corporation

Agricultural Corporation

Type 2

General Partnership
Company

Limited Partnership

Company Corporation

Company

B. DEA Method
Data Envelopment Analysis (DEA) was initially proposed by

Charnes (1978) measuring to assess the operational efficiency of
the decision-making unit (DMU) in public programs in order to
improve the planning and control of these activities. This method

is widely used in measuring operational efficiency and technical

U YT Yot Uy Vi

Limited Company

Public Limited Company

change in many fields, including agriculture.

In this method, the efficiency of any DMU is obtained as the
maximum ratio of weighted outputs to weighted inputs subject to
the condition that the similar ratios for each DMU be no more than

unity. In more precise form, it can be expressed as:

mifife = VXt vxt ety x, (B-1)

subject to
e 1 Gm ) (B-2)
u,20(p=1,-,m) (B-3)
v, 20(g=1,--n) (B-4)

where y,; and x,; are the known outputs and inputs of the ith
DMU, p denotes the category of outputs, and ¢ denotes the
category of inputs. u, and v, are the variable weights of each
output and input, which are called virtual multipliers and are to
be determined by the solution to this problem. 0, is the measured
efficiency for the ith DMU.
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The output-oriented DEA model is used with the variable
returns to scale (VRS). The output variable is gross rice output
(in kgs), and the input variables are labor input in agricultural
production activity (in hours), the area of cultivated land (in
hectares), and agricultural fixed assets (in 10 thousand Japanese

yen). The agricultural fixed assets are deflated to 2015 prices.
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C. Reestimation of Production Function for TFP Decomposition

Table C-1 Estimates of Parameters of the
Translog Stochastic Frontier Production Functions
Coefficient

In Labor (1921.?461?
In Capital (12;42'2(1)3‘
In Land 7%18573(6;1!0)*<
In Labor * In Labor _3(%9éj1<>1k§<
In Capital * In Capital _0(508sz1*<§<
In Land * In Land = (6072;0;?
In Labor * In Capital (()043(6)2))k
In Labor * In Land 2(%8§§6k§<
In Capital * In Land (002'%2?

—0.035
Year (0.026)
Year * Year (00(588())
Year * In Labor (0008%
Year * In Capital (oooggg
Year * In Land (000888)
sigma u 0.265
sigma v 0.038
lambda 6.933

Note. Model uses random-effects time-varying inefficiency effects model estimators.
Standard errors are reported in parentheses. Significant levels are * 0.10, * 0.05, and **

0.01.
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Changes in supply chains of Japanese firms in China’s
Guangdong Province: A case study based on a questionnaire
survey (Summary)

LI Chunxia
Associate Professor, ERINA-UNP

The global supply chains have been affected by the US-China conflict and the worldwide spread of COVID-19. Japanese firms are
mitigating supply chain risks by relocating to Japan or shifting operations to Southeast Asia.

This study presents findings from a survey of Japanese firms in Guangdong Province, examining the impacts of the coronavirus
outbreak, changes in supply chains, effects of US- China tensions, and management challenges in China. We find that many Japanese firms
focus on selling within China and rely heavily on local suppliers. Despite escalating US-China tensions, most Japanese firms report
minimal impact or no change. The prevailing strategy among businesses is to maintain current operations without withdrawing from China.
While there haven't been significant alterations in supply chains yet, diversification strategies like domestic sourcing within China,

expanding supplier networks, and local production at sales sites are being explored.

Keywords: Supply Chain Management, Local Procurement Practices, Japanese firms
JEL classification: F23, F29
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Exploring the Synergy and Trade-off between Sustainable
Development Goals and Climate Change Mitigation in Mongolia
using the Global Trade Analysis (GTAP) Model

Enkhbayar Shagdar
Professor, ERINA-UNP

This study employs the Global Trade Analysis Project (GTAP) model to explore the intricate relationship between Sustainable
Development Goals (SDGs) and climate change mitigation efforts in Mongolia. Given its unique position as a resource-rich, landlocked
country, Mongolia faces distinct challenges and opportunities in aligning its development trajectory with environmental sustainability and
global climate objectives. The research aims to quantify the economic and environmental impacts of various policy interventions across key
sectors such as mining, energy, and agriculture, which are pivotal to Mongolia’s economy and its environmental footprint. By simulating a
range of policy shocks—including the implementation of carbon taxes, subsidies for renewable energy, changes in mining regulations, and
technological advancements in agriculture—the analysis provides insights into the potential pathways Mongolia can pursue to achieve
sustainable development while contributing to global climate change mitigation efforts.

The findings revealed potential synergies between targeted policy measures and the dual objectives of advancing the SDGs and reducing
greenhouse gas emissions. For instance, policies introducing global carbon tax, promoting renewable energy not only contribute to SDG 7
(Affordable and Clean Energy) but also support climate action (SDG 13) by lowering carbon emissions. However, the study also
identifies trade-offs, such as the short-term economic impacts of global carbon tax and stringent environmental regulations on the mining

sector, underscoring the need for careful policy design and implementation.

Keywords: Sustainable development, climate, economic development, CGE models

JEL classification codes: Q01, Q54, O3, C68

Introduction

Mongolia, a landlocked country with vast landscapes ranging
from desert to mountainous regions, stands at a pivotal juncture
in its development trajectory towards sustainable development
and climate resilience. Rich in natural resources, including coal,
copper, and gold, Mongolia’s economy has been heavily reliant
on mining and agriculture for recent decades. However, this
reliance poses significant challenges to sustainable development
and environmental conservation, exacerbated by the pressing
global issue of climate change. The Sustainable Development
Goals (SDGs), adopted by the United Nations in 2015, offer a
comprehensive framework for addressing these challenges, aiming
to achieve a balance between economic growth, social inclusion,
and environmental sustainability by 2030. The SDGs act as a
universal call to action to bring an end to poverty, safeguard the
planet, and generate prosperity for all by the year 2030. These
goals consist of 17 interconnected objectives including 169 targets
and 231 unique indicators, intending to balance three crucial
dimensions of sustainable development: economic growth, social
inclusion, and environmental protection. Among these goals, SDG
13 specifically targets climate action, emphasizing the need for
immediate measures to combat climate change and its impacts.

This study seeks to explore the synergy between the SDGs and

climate change mitigation in Mongolia, employing the Global
Trade Analysis Project (GTAP) model to analyze the economic
and environmental implications of several policy scenarios.

The GTAP model that represents global economies and their
interconnections through trade, provides a robust framework
for assessing the impacts of policy interventions on Mongolia’s
pursuit of the SDGs and climate change mitigation. By
incorporating shocks that simulate global carbon tax, policy
changes and technological advancements in the country, this
analysis aims to identify strategies that Mongolia can adopt to
align its economic growth with sustainable development and
climate objectives.

The objectives of this study are twofold: first, to quantify the
potential impacts of specific policy measures on Mongolia’s
economy and environment, focusing on key sectors such as
mining, energy, and agriculture; and second, to highlight the
synergies and trade-offs between achieving the SDGs and
mitigating climate change. Through this analysis, the study seeks
to provide valuable insights for policymakers, guiding them in
formulating integrated policies that foster economic resilience,
social well-being, and environmental sustainability.

This research aims to contribute to the ongoing global discourse
on sustainable development and climate action. Understanding

how the SDGs are interlinked will help policy makers to develop
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strategies that maximize synergies and minimize trade-offs.
Therefore, along with identifying interventions that leverage
synergies between the SDGs and push simultaneous progress on
several of the individual goals, the policy makers need to recognize
also areas where different SDGs conflict (Bennich, T. et. al.,
2023).

By focusing on Mongolia, a country facing unique developmental
and environmental challenges, this study adds to the understanding
of how nations with significant natural resources can navigate the
path toward sustainable development while actively participating
in global efforts to mitigate climate change. Moreover, the findings
from this study are expected to offer broader implications for
other countries with similar economic structures and development
aspirations, enhancing the global knowledge base on sustainable

development and climate action.

Background

As mentioned earlier, Mongolia stands at a crossroads of
environmental sustainability and economic development, while
the economy continues to face a variety of challenges, primarily
driven by its vulnerability to global commodity prices and climatic
conditions. Additionally, Mongolia’s environment is experiencing
significant pressures from overgrazing, deforestation, and the
impacts of climate change, such as increased frequency and intensity
of extreme weather events, desertification, and water scarcity. These
environmental challenges pose a threat to Mongolia’s economic
stability and the well-being of its population.

The country is endowed with significant mineral resources,
including copper, coal and gold, which account for a large segment
of its GDP and exports. However, heavy dependence on these
resources, makes the economy vulnerable to global commodity
price fluctuations. Its agriculture sector, which is dominated by
pastoral livestock that is crucial for rural income and food supply,
is often hit by harsh weather conditions, including dzud (a severe
winter condition when a massive livestock loss occur).

This section provides an overview of Mongolia’s economic
development strategy and the country’s commitments to SDGs and

climate change mitigation.

(1) Mongolia’s Economic Development Strategy:
Vision-2050

Vision 2050 is Mongolia’s long-term development policy, adopted
by the Parliament of Mongolia in May 2020. It serves as a strategic
roadmap for the nation’s development over the next three decades,
aiming to ensure sustainable and inclusive growth while addressing
the social, economic, and environmental challenges Mongolia faces.
Vision 2050 is structured around nine fundamental goals, which

align with the Sustainable Development Goals (SDGs) and are
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designed to transform Mongolia into a developed country with a
high quality of life for all its citizens. Vision 2050 is ambitious in its
scope, aiming to address Mongolia’s immediate needs while laying
the foundation for future generations. Overall, the key components
and goals of the Vision 2050 can be summarized as below:
» Ensure human development and quality of life by enhancing
education and healthcare systems to improve the overall
quality of life for the citizens and foster a knowledgeable,

skilled, and healthy population;

.

Achieve economic diversification and competitiveness of
Mongolian industries, thereby reducing reliance on the mining

sector;

Attain sustainable environment and climate resilience by
implementing measures to protect the environment and
sustainable use of natural resources, while strengthening
resilience to climate change through adaptation and mitigation

strategies, including the development of green technologies;

.

Build smart and sustainable governance and decentralization
by improving governance structures with enhanced
transparency, accountability, and efficiency in public services
and empowering local governments to ensure more equitable

development across regions;

Sustain social welfare and inclusiveness by strengthening
social welfare systems to reduce poverty and inequality and
encouraging active participation of all segments of society in

the development processes;

Enhance national security and global integration by ensuring
national security and promoting peace and stability, enhancing
the country’s role and participation in global affairs and

fostering international cooperation;

Secure urban and rural development, by promoting balanced
urban and rural development to reduce disparities and
improve living standards across the country and developing
infrastructure and services to support sustainable urbanization
and rural revitalization;

* Inspire culture and heritage by preserving Mongolia’s cultural
heritage and promoting its national identity along with
encouraging the development of arts, culture, and sports to

enrich societal well-being;

Embrace innovation and technology to drive economic
growth and improve public services, whereby fostering a
digital economy and ensuring access to information and
communication technologies for all citizens.

The Vision-2050 recognizes the importance of sustainable
development, environmental stewardship, and social inclusion
as key drivers of progress and its successful implementation will
require comprehensive planning, effective governance, and the
engagement of all stakeholders, including the government, private

sector, civil society, and international partners. Implementation of



the Vision-2050 goals is supported by the mid (5-year) and short
term (annual) development plans and the government action plans
(4-year). The country aims to advance from the current lower-
middle income country into an upper-middle income country by
2030 and high-income country in 2050, when manufacturing
industry would become the largest economic sector. The Vision
2050 implementation has three phases: (i) 2020-2030; (ii) 2031-
2040; and (iii) 2041-2050 and the key development indicators are
provided in Table 2.1.

Mongolia’s economy rebounded strongly from the COVID-19
pandemic, supported by a combination of effective health
measures, despite lack of adequate preparedness’, elevated

global commodity prices, and revitalized exports, particularly to
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neighboring China, which is its largest trading partner. According
to data from the National Statistical Office of Mongolia (NSO),
Mongolia's real GDP expanded by 1.6% and 5% in 2021 and 2022
respectively, recovering from the previous year’s contraction of
4.6%, which was the first decline since 2009. Further, the economy
expanded by 6.9% during the first 3-quarters of 2023. However,
the economy continues to face a variety of challenges, primarily
driven by its vulnerability to global commodity prices, climatic
conditions and energy insufficiency. For example, according to the
Environmental Performance Index (EPI)?, Mongolia was in the
bottom quintile or the 155th among the 180 countries evaluated.
This requires effective strategies and enhanced resilience to

manage risks associated with these challenges.

Table 2.1 Selected Indicators of Mongolia’s Economic Development
) Vision-2050
Indicators 2022 2025 (Szg%}os) 2050
GDP, Billion US$ 17.1 23.9 47.6 209.0
GDP growth, annual, % 5.0 6.0 6.0 6.0
GDP Per Capita, US$ 5,126 6,520 12,054 38,359
Mining 23.6 30.6 31.4 253
GDP share, % Manufacturing 8.6 12.0 14.6 27.4
Transport & storage 4.8 5.1 4.8 11.6
Ratio of domestic production in total fuel supply 15.5% 70 100 100
Share of industrially processed | Meat 26.0* 50 70 100
products in total consumption Milk 22.5% 30 50 70
Exports, Billion US$ 12.54 14.0 29.7 139.9
Number of inbound foreign tourists, annual, million persons 0.3 1.0 2.0 6.0
Inflation, % 15.2 6.0 6.0 2.0
Unemployment rate, % 6.7 7.8 7.0 3.0
National poverty headcount ratio, % 27.8%* 20.0 15.0 5.0
Environmental Performance Index (EPI) 29.6 58 59 61+

Note:1.*Figures as of 2021; 2. ®Figure as of 2020.
Sources: GOM, 2024; NSO, 2024.

(2) Mongolia’s Commitments to the SDGs and
Climate Change Mitigation

Mongolia’s unique natural landscape is both a source of national
pride and a significant challenge in the face of climate change.
In response to these challenges, Mongolia has committed to the
2030 Agenda for Sustainable Development and its 17 SDGs.
Based on national characteristics’, Mongolia has 16 goals and 134
targets. The Agenda aligns with the country’s strategic objectives
revolving around economic diversification, environmental
conservation, improving social welfare, and fostering democratic
governance. The government has integrated these goals into its

national development plans (the Vision-2050), focusing on areas

such as poverty reduction, education, health, and environmental
sustainability.
As stipulated in Vision-2050, the key SDGs focus on:
 Economic Growth: As a country largely reliant on its mineral
wealth, has a strategic focus on SDG8, which promotes
sustained, inclusive, and sustainable economic growth.
Notably, the government aims to diversify its economy to
reduce dependence on mining and promote a more inclusive
economic model that generates broad-based employment
opportunities;
» Social Inclusion: Addressing poverty and improving

education and healthcare under SD1, SDG3, and SDG4 is

'GOM, 2023. *Wolf, M. J et. al., 2022. *As a landlocked country, SDG 14 (Life below Water) is not applicable for Mongolia.
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another priority for Mongolia. The government is undertaking
initiatives to reduce income and regional inequality, improve
access to quality health and education services, and protect
vulnerable groups.

Environmental Protection: Mongolia's unique geographical
and climatic conditions necessitate a strong emphasis on
SDGs related to ecological sustainability. An emphasis is
placed on SDG13 (Climate Action) and SDG15 (Life
on Land). Efforts are aimed at curbing air and water
pollution, conserving biodiversity, promoting sustainable
land and water management, and enhancing resilience to

climate change. Specifically, Mongolia has emphasized its

Table 2.3 SDGs Progress in Northeast Asia(2022)

commitment to SDG 13 by pledging to reduce its greenhouse
gas emissions and enhance resilience to climate-related
hazards. These commitments are reflected in Mongolia’s
Nationally Determined Contributions (NDCs) under the
Paris Agreement, where it has outlined specific targets and
strategies for mitigating climate change (Table 2.3).
Mongolia prepared its Voluntary National Reviews in 2019 and
2023. Being the smallest economy in Northeast Asia, Mongolia’s
progress towards achievement of the SDGs were the lowest as
well. With its SDG Index Score of 64.69, Mongolia positioned
the 106™ among the 166 countries ranked worldwide (Table 2.2).

Indicators Japan ‘ ROK Russia China Mongolia DPRK
: Eastern Europe & :
UN Regional Group OECD Central Asia East & South Asia
Regional average 77.8 71.8 67.2
SDG Index Rank 21 31 49 63 106 NA
SDG Index Score 79.41 78.1 73.8 72.01 64.69 NA
Progress over 20 yearsby | 5 7, 5.28 6.28 9.52 434 NA
Score
VNR years 2017,2021 2016 2020 2016,2021 | 2019, 2023 2021
Population (Million) 124.3 51.8 144.7 1,425.9 34 25.7
GDP* (PPP), current int.$ 57T 26T 53T 303T 48.5B 28.4 B**
GDP per Capita (PPP), 45,584 50,331 36,308 21,483 14,260 1,107%*
current int. §

62

Notes: 1. *T-Trillion; B-Billion; 2. **GNI terms.
Sources: Sachs, J.D., (2023) ; World Bank (2024).

All countries in Northeast Asia are Parties to the United Nations
Framework Convention on Climate Change (UNFCCC) and its
Paris Agreement, which aims to limit the global mean temperature
rise well below 2°C, preferably to 1.5°C above pre-industrial levels
to prevent dangerous anthropogenic impacts on the climatic system.
This requires unprecedented worldwide efforts to halve carbon
emissions by 2040 and achieve net-zero by 2050. Mongolia along
with Japan and the ROK is also a part of the Global Methane Pledge
(GMP)*, which was launched in 2021 at COP26 by the European
Union and the United States. The GMP aims to collectively reduce
global methane emissions at least 30% by 2030 from 2020 levels

and currently has participation of 155 countries, representing a

little over 50% of global anthropogenic methane emissions. A brief

description of the evolution of the climate change mitigation efforts

of the countries in Northeast Asia is described in Table 2.3.

In May 2022, the United Nations and the Government of

Mongolia signed the United Nations Sustainable Development

*For more info: https://www.globalmethanepledge.org/
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Cooperation Framework (UNSDCF) outlining collaboration on
the joint strategic planning framework during the period of 2023-
2027. The UN and the Government of Mongolia in collaboration
and consultation with other stakeholders identified three strategic
priorities and four outcomes for achieving its overarching vision of
shared prosperity by 2030, whereas “leaving no one behind” is the
central approach to the UNSDCF (UN Mongolia, 2022).
Mongolia has shown strong commitment to the 2030 Agenda
and has adopted the UN Secretary General’s call for the “Decade
of Action” and has set up institutional mechanism in the form of
the National Council for Sustainable Development (NCSD) at the
Government level in 2021 and the Multi-stakeholder Council for
Sustainable Development (MCSD) at the Parliament level in 2022
to review the SDGs progress and steer the alignment of national
development with the SDGs. SDGs councils have also been set up
at local level (Aimag centres and Soums), which would help in

accelerating integration, localization, and achieving SDGs.
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Table 2.3 Evolution of GHG Emission Reduction Targets in Northeast Asia

Quantified Net-Zero
Country | Economy-Wide | INDC Targets for 2030 NDC (Carbon Neutral)
Targets for 2020 Target Year
0 1 2 3 4
Mongolia | Non-quantified 14% reduction by 2030 | 22.7% reduction by 2030 compared to BAU | Beyond 2050
emission compared to BAU (74.3MtCO2eq.), excluding LULUCF;
reduction (excluding LULUCF) 44.9% including conditional measures and
measures forest sink.
Japan 3.8% reduction in | 26% reduction by 46% (challenging at 50%) reduction by By 2050
2020 compared to | FY2030 compared to FY2030 compared to FY2013 (25.4%
2005; FY2013. (17/07/2015) | compared to FY2005), (Emission cap at
approx. 1.042 BtCOzeq in 2030);
Improve carbon and energy intensity and
energy efficiency by 20-40% by 2030 from
2013 levels;
Contribute to 50% global and 80% by
developed countrie’s reductions by 2050;
Removals by LULUCF 37 million tCOzeq,
which equal 2.6% of total emissions
reduction;
International contribution:
Governmental JCM: 50-100 MtCO2eq; other:
1 BtCOzeq; (31/03/2020)
Russia Nationally 25-30% reduction by 70% reduction by 2030 relative to 1990 By 2060
determined 2030 compared to 1990 | level including LULUCF and other
commitment is set | level, full accounting of | ecosystems;
at 25% below forest carbon removals (Total GHG emissions incl. LULUCEF in
1990 level by 1990: 3.1 billion tCO2eq5;Cumulative GHG
2020; emission reduction during 1990-2030 equal
over 55B tCO2¢q) ;
Target sectors: energy, industrial processes
and product use, agriculture, waste,
LULUCEF,; all GHGs;
ROK Reduction by 30% |37% reduction of BAU 40% reduction by 2030 on 2018 level. By 2050
from “business as | emissions by 2030 (Jun., | Nationwide ban on new coal-fired power
usual (BAU)” 2015) ; plants. (709.1 MtCOzeq)
emissions in 2020; (30/12/2020, 1* updated)
China Reduction of CO: |30/06/2015 (03/09/2016) | Peak before 2030; Before 2060
emissions per unit | Enhanced Actions on 2030 targets:
of GDP by Climate Change: China’s + Lower per GDP GHG emissions by over
40-45% by 2020, | INDC: Peak by 2030 or 65% on 2005 level;
compared to 2005 | earlier, lower CO: + Non-fossil share in energy consumption
level emissions per unit of GDP mix 25%;
by 60-65% by 2030 from | * Forest stock up by 6 billion m3 on 2005
2005 level; increase level;
non-fossil fuel share to 20% | + Wind and solar power capacity is over 1.2
of primary energy billion kW;
consumption; increase
forest stock by 4.5 billion
m3 on 2005 level
DPRK Sep. 2016 19/09/2019 NA
8% from BAU by 2030; | 16.4% from BAU by 2030;
32% with international Additional 36% with international
cooperation. cooperation;

(Total 52.4%)

Source: Compiled by the author based on the UNFCCC, 2024.

CAIT (Climate Analysis Indicators Tools) data equals 2.89 billion tCO2eq.
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The Analysis

(1) The Model and Data

In quantifying the synergies and trade-offs along with
the economic and environmental impacts of various policy
interventions across key sectors such as mining, energy, and
agriculture in Mongolia, this analysis employed the Global
Trade Analysis Project (GTAP) Data Base (Version 11B) and
standard GTAPv7 model with E-Power extension (The Model)
documented in Peters, J., 2016. The GTAP Model is a multi-
region and multi-sector Computable General Equilibrium (CGE)
model’, widely used for analyzing the economic impacts of trade
policies, environmental policies, and other global changes. The
GTAP model’s comprehensive nature allows for the examination
of policy impacts not only on trade and economic output but also
on environmental and social outcomes. This makes it particularly
suitable for analyzing the synergies and trade-offs between
achieving the SDGs and mitigating climate change in a country
like Mongolia.

This analysis used the GTAP-Power Data Base — a satellite
data of the GTAP 11B’ Data Base - with the reference year of
2017; thus the values indicated in this analysis are expressed in
constant 2017 USS$ terms if not indicated otherwise. The GTAP-
Power is an electricity-detailed extension of the original GTAP
Data Base, where 'ely' sector is disaggregated into: transmission &
distribution, nuclear, coal, gas (base and peak load), oil (base and
peak load), hydroelectric (base and peak load), wind, solar, and
other power technologies. These new sectors are combined with the
original GTAP 65 sectors resulted in a power sector disaggregated
data base with 76 sectors. For this analysis, the regions in the
data were aggregated into 12 from the original 160 regions in the
model, while the 76 sectors in the model were aggregated into
19 sectors in consideration of the specific context of Mongolia’s
economic structure and key industrial sectors as provided in the
Appendix Tables I and III respectively. The original eight factors in
the Model were aggregated into four factors: land, labor, capital and
natural resources, where land and natural resources are immobile

and labor and capital are mobile factors (Appendix Table IV).

°For more details on the GTAP model and database, refer to Hertel, T. (ed.), 1997.

" Aguiar, A. et al (2022), where:
Protection Data:

The default value of the parameter RORDELTA in the Model
equals 1, where investment is allocated across regions to equate
the change in the expected rates of return, rore () which implies
international capital mobility. The solution method was Gragg or a

multiple step extrapolation method.

(2) The Experiments

This analysis aims to quantify the impacts of such policies on
Mongolia’s economy and identify strategies that Mongolia can
adopt to align its economic growth with sustainable development
and climate objectives by incorporating shocks that simulate global
carbon tax, policy changes and technological advancements in the
country. The analysis incorporated four experiments as follows:

Experiment 1: Global carbon tax (CTAX15), where a uniform
global carbon tax of US$15/tCO: is imposed in all regions without
emissions trading. The shock value was chosen arbitrary based on
Sneha D. et. al. (2022), where a global COz price of $16.2 per
tonne of CO: emissions were introduced. According to the World
Bank‘s Carbon Pricing Dashboard, the implemented carbon tax
ranges varied considerably. For example, in 2023, it equaled
$2.17/ in Japan and $130.81 in Liechtenstein per tonne of CO:
(WB, 2023). Also, carbon credit prices in China and the ROK
equaled $10.49 and $6.86 per tonne of CO: as of 15 February
2024 (Carbon Credits, 2024).

Experiment 2: Renewable energy promotion (REN50):
This experiment assumes that Mongolia reduces output tax on
renewable energy (wind, hydro and solar) by 50%. According
to the data, ad valorem base tax rate on wind energy baseload
equaled 15.96%, hydro and solar peak loads 20.04% in Mongolia.

Experiment 3: Stricter environmental regulations for extractive
industry (MINE20): This experiment considers that Mongolia
enforces stricter regulations for extractive industries that would
increase the cost of mining equivalent to 20% increase of output
tax. The extractive industries comprise of coal, other mining, gas
extraction and distribution in the Model.

Experiment 4: Technological improvement in agriculture sector
(AGR10): is a scenario that would increase Mongolia’s factor

productivity in the sector by 10%, whereas improvements would

International Trade Center, Market Access Map: Improving Transparency in International Trade and Market Access. Methodology available online at: https://www.

macmap.org/en/about/methodology

Organisation for Economic Cooperation and Development (OECD). Producer and Consumer Support Estimates database. Available at:

https://www.oecd.org/unitedstates/producerandconsumersupportestimatesdatabase.htm

World Trade Organization, Agricultural Export Subsidies Notifications. Available from: https://docs.wto.org/dol2fe/Pages/FE_Browse/FE_B_S006.aspx

Trade Data:

United Nations Statistics Division, UN COMTRADE. International Merchandise Trade Statistics. Available online at http://comtrade.un.org/
International Monetary Fund, Balance of Payments Statistics. Available online at http://www.imf.org/external/np/sta/bop/bop.htm

OECD, Statistics on International Trade in Services. Available online at https://www.oecd.org/sdd/its/international-trade-in-services-statistics.htm

Energy Data

Original Data Source: IEA Energy Statistics © OECD/International Energy Agency, [2006] (www.iea.org). The data have been modified by the Center for Global

Trade Analysis as documented in http://www.gtap.agecon.purdue.edu/databases/v11/v11_doco.aspx
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occur in both the livestock and other agriculture. Productivity of shocks has been tested with the SSA (Systematic Sensitivity
the factors can be represented by the technical change variable of Analysis) tool of the RunGTAP. An overview of the shocks and
“afeall”, which is primary factor (land, labor, capital and natural sensitivity analysis (SSA) introduced in the Model is provided in
resources) augmenting technical change variable in the Model. Table 3.1.

Sensitivity of the simulation results with respect to (w.r.t.)

Table 3.1 Overview of the Shocks and SSA

Shock
Scenarios Elements SIS vl
Variable Type Value shocks
COMM (c) | ACTS(a) | REG()
CTAX15 | del nctaxb ALL BLOC Ch;/r"lge 15 % v}iggﬁon)
WindBL WindBL
RENS50 o HydroBL HydroBL | Mongolia Chanog/‘; wel 50 |(or dinagschange)
HydroSolarP | HydroSolarP
Coal Coal
MINE20 to OtherMining | OtherMining Mongolia chanog/(; rate 20 (o dinarlyschange)
Gas_gdt Gas_gdt
AGR10 afeall ALL ENDW Livestock Mongolia % 10 3
Agr change (ordinary change)
Notes:1. del_nctaxb: nominal carbon tax (current USD per tonne of CO2) ;
2. to: power of tax on commodity “c” supplied by activity “a” in region “r’;
3. afeall: primary factor “e” augmenting technical change for activity “a” in region “r’;
(3) The Results and hydro and solar peak loads would rise by 0.61% and
Synergies: As expected, the aggregate carbon dioxide emissions 0.83% respectively in the scenario 3 (MINE20). Also, wind
reduction levels will be reduced in the experiments 1, where a baseload would witness 0.12% increase due to technological
global carbon tax is imposed and when Mongolia introduces improvements in agriculture sector in experiment 4 (AGR10).
renewable energy promotion policy Experiment 2. The emissions Increased production of renewable energy contributes to SDG
reduction levels will be the highest, when global carbon tax is 7 (Affordable and Clean Energy), while supporting climate
introduced and Mongolia could achieve 19.2% reduction of its action (SDG 13) and meet carbon emissions mitigation targets
aggregate carbon dioxide emissions. This will support Mongolia’s (Figures 3.1, 3.2,3.3,3.4).
climate change mitigation and carbon emissions reduction targets. Moreover, even stricter environmental rules are imposed for the
At the same time, Mongolia’s nominal GDP may increase due country’s mining sector (MINE20), outputs of all sectors would
to increased trade surplus of $101.3 million supported by higher see expansions, except that of coal production. This would help
merchandise exports, which would grow by 0.99%. Also, in diversifying the country’s economic structure and reducing
regional income “y”, which is the sum of primary factor income vulnerability and its heavy dependence on mining. Energy
and indirect tax receipts, would increase by 0.84% along with intensive industries would expand its output by 1.62%, while
increase of private consumption expenditure by 0.85%. Although outputs of the country’s main manufacturing industries, such as
at smaller scales, the renewable energy promotion scenario would textile and apparel (+1.01%), leather (1.57%), and meat and
have similar synergies, except those for exports and trade balance. dairy (+0.51%) would also expand (Figure 3.3).
However, terms of trade would see improvements (Table 3.2). In terms of the equivalent variation (EV), which is an indicator
At the same time, output of wind baseload, coal and meat and for measuring the effect on public welfare, Mongolia would benefit
dairy products, which is the major food industry in Mongolia, from welfare improvements of $3.69 million in experiment 3
would increase by 8.53%, 4.82% and 0.24% respectively in (Table 3.2, Figure 3.3).
experiment 1 (CTAX15). The scales of output expansion for Trade-offs: However, some trade-offs have been observed
wind baseload, hydro and solar peak loads will be much higher in implementing these experiments. Mongolia would witness a
compared to output changes in other industries, when renewable welfare loss of $81.76 million and real GDP contraction by 0.41%
energy is promoted in experiment 2 (RENS50). Wind baseload in experiment 1, when global carbon tax of $15/tCO: is introduced.
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Also, the country’s terms of trade would decrease by 0.24%.

Introduction of stricter environmental rules for mining would result

in real GDP contraction by 0.03% and the regional household

income would decline by 0.17% as mining is Mongolia’s dominant

industry currently. Most importantly, the country’s aggregate

carbon dioxide emissions would grow by 0.04% and 0.69%

Table 3.2 Selected Results for Mongolia

respectively in experiments 3 (MINE20) and 4 (AGR10). This

would undermine the country’s climate change mitigation efforts

(Table 3.2).

The SSA results with 95% confidence intervals are also provided
in Table 3.2. Also, the welfare effects of global carbon tax of $15/

tCO2 (Exp. 1) are provided in Appendix Table II.

SSA (95% confidence intervals)

Indicators Scenarios Results

Lower Upper

Aggregate carbon dioxide emissions CTAXTS -19.18 -43.85 6.74
(geo2t), % change RENS0 ~0.0008 ~0.80 0.74
MINE20 0.04 -1.64 1.56

AGR10 0.69 0.22 1.15

Equivalent variation (EV), $ US CTAX15 -81.76 -298.87 127.25
million RENS50 0.01 -3.76 2.02
MINE20 3.69 -146.99 120.93

AGR10 119.09 23.82 213.67

Change in real GDP (qgdp) CTAX15 -0.41 -1.46 0.60
(expenditure-side), % RENS50 0.00001 ~0.04 0.02
MINE20 -0.03 -1.24 0.92

AGR10 0.82 0.19 1.45

Change in value of GDP (vgdp), % CTAXTS 0.78 0.58 0.80
RENS50 0.00007 -0.04 0.03

MINE20 -0.18 -6.52 6.10

AGRI10 0.64 0.16 1.12

Regional household income (y), % CTAX15 0.84 0.67 0.80
change REN50 0.0001 -0.04 0.02
MINE20 -0.17 -6.30 5.83

AGRI10 0.93 0.21 1.64

Regional private consumption CTAXIS 0.85 0.63 0.86
expenditure (yp), % change RENS0 0.00005 ~0.04 0.02
MINE20 -0.17 -6.18 5.72

AGR10 0.80 0.19 1.41

Terms of trade: tot (r) = psw (1) - CTAX15 -0.24 -1.23 0.69
pdw (r), % change REN50 0.00011 ~0.08 0.09
MINE20 0.01 -0.53 0.54

AGR10 0.02 -0.03 0.06

Volume of merchandise exports CTAX1S 0.99 —0.61 2.57
(qxwreg), % change REN50 -0.00052 -0.42 0.38
MINE20 -0.04 -1.36 1.15

AGR10 -0.25 -0.55 0.05

Change in trade balance X - M, $ US CTAX15 101.32 —66.29 266.52
million RENS0 ~0.03 -26.08 23.19
MINE20 17.91 -622.91 634.50

AGR10 -78.88 -145.84 -11.26
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Source: The results reported here were obtained using the GEMPACK economic modelling software [Horridge et al. (2018)].
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Figure 3.1 Mongolia: Output Changes in Exp.1: Global Carbon Tax
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Source: The results reported here were obtained using the GEMPACK economic modelling software [Horridge et al. (2018)].

Figure 3.2 Mongolia: Output Changes in Exp. 2: Renewable Energy Promotion
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Source: The results reported here were obtained using the GEMPACK economic modelling software [Horridge et al. (2018)].

Figure 3.3 Mongolia: Output Changes in Exp. 3: Stricter Environmental Rules for Mining
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Source: The results reported here were obtained using the GEMPACK economic modelling software [Horridge et al. (2018)].
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Figure 3.4 Mongolia: Output Changes in Exp.4: Technological Improvement in Agriculture
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Source: The results reported here were obtained using the GEMPACK economic modelling software [Horridge et al. (2018)].

The results provided above is a tiny part of the results offered
by the GTAP model. As a powerful global CGE model, GTAP
model can simulate impacts of a country’s domestic policies on
other countries. For example, in experiment 4, when technological
improvements occur in Mongolia’s livestock and other agriculture
(i.e. factor productivity increases by 10%), outputs of the sectors
would grow by 9.4% and 13.4% respectively. This policy may
result in rise of coal output in all other regions with the highest

rates being in the Rest of East Asia (+0.053%) and the Rest of the

World (+0.015%). But, China’s coal output change was the highest
in terms of volume, compensating for almost half of the decreased
coal output volume in Mongolia. Such situation was associated with
the fact that as Mongolia’s economy diversifies to other sectors,
such as livestock, agriculture, meat and dairy industries, and the
country’s coal output drops by 1.6%, supply shortage of coal at the
world market need to be compensated by increased outputs in other

regions (Figure 3.4,3.5).

Figure 3.5 Exp. 4: Coal Output Change by Regions (% change)
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Source: The results reported here were obtained using the GEMPACK economic modelling software [Horridge et al. (2018)].
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Conclusion
While Mongolia has shown a strong commitment to achieving

SDGs, several challenges persist. A major challenge is the country's

economic structure, dominated by mining, leading to environmental

ERINA REPORT

degradation and cyclical economic turbulence. Despite challenges,
Mongolia continues marching toward achieving its SDG targets
and with its vast natural resources, including coal, minerals, and
potential for renewable energy, the country is at a critical juncture

where it can align its development trajectory with both SDGs



and climate change mitigation efforts. In order to set priorities, a
particular attention shall be given to identify areas where different
SDGs conflict.

The use of the GTAP model provided valuable insights into
the potential impacts of adopting sustainable practices in various
sectors, including agriculture, mining, and renewable energy. The
simulation results quantified the synergies and trade-offs between
SDGs and climate change mitigation policies in the context of
Mongolia. This may help policymakers in Mongolia to make
informed decisions, identify potential challenges and opportunities,

and guide the development of sustainable practices in key sectors,
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thereby contributing to the country’s long-term economic growth,
environmental sustainability, and social well-being.

Furthermore, a more holistic approach is needed to ensure
sustainable development, including but not limited to strengthening
governance and capacity-building, diversifying the economy,
ensuring that growth is inclusive and sustainable, and leveraging
international partnerships for sustainable development. It is evident
that one way for Mongolia’s decision- makers to turbocharge
progress in the remaining years of the 2030 Agenda is to identify
interventions that leverage synergies between the SDGs and push

simultaneous progress on several of the individual goals.
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Appendix Tablel

Classification of Regions in the Model

12 New Regions 160 Old Regions in GTAP 12B GTAP-POWER Data Base

Mongolia Mongolia.

China China.

Japan Japan.

ROK Republic of Korea.

Russia Russian Federation.

Rest of East Asia China, Hong Kong SAR; Taiwan Province of China; Rest of East Asia; Brunei Darussalam.

South, South East
Asia (SSE Asia)

Cambodia; Indonesia; Lao People's Democratic Republic; Malaysia; Philippines; Singapore;
Thailand; Viet Nam; Rest of Southeast Asia; Afghanistan; Bangladesh; India; Nepal; Pakistan;
Sri Lanka; Rest of South Asia.

North America Canada; United States of America; Mexico; Rest of North America.
Argentina; Bolivia (Plurinational State of) ; Brazil; Chile; Colombia; Ecuador; Paraguay; Peru;
Latin America Uruguay; Venezuela (Bolivarian Republic) ; Rest of South America; Costa Rica; Guatemala;
Honduras; Nicaragua; Panama; El Salvador; Rest of Central America; Dominican Republic; Haiti;
Jamaica; Puerto Rico; Trinidad and Tobago; Caribbean.
Austria; Belgium; Bulgaria; Croatia; Cyprus; Czechia; Denmark; Estonia; Finland; France;
West Eurone Germany; Greece; Hungary; Ireland; Italy; Latvia; Lithuania; Luxembourg; Malta; Netherlands;
P Poland; Portugal; Romania; Slovakia; Slovenia; Spain; Sweden; United Kingdom of Great Britain;
Switzerland; Norway; Rest of EFTA.
Middle East & Bahrain; Iran (Islamic Republic of); Iraq; Israel; Jordan; Kuwait; Lebanon; Oman; Palestine;
North Africa Qatar; Saudi Arabia; Syrian Arab Republic; Turkiye; United Arab Emirates; Rest of Western Asia;
(MENA) Algeria; Egypt; Morocco; Tunisia; Rest of North Africa.

Rest of World

Australia; New Zealand; Rest of Oceania; Albania; Serbia; Belarus; Ukraine; Rest of Eastern
Europe; Rest of Europe; Kazakhstan; Kyrgyzstan; Tajikistan; Uzbekistan; Rest of Former Soviet
Union; Armenia; Azerbaijan; Georgia; Benin; Burkina Faso; Cameroon; C te d'Ivoire; Ghana;
Guinea; Mali; Niger; Nigeria; Senegal; Togo; Rest of Western Africa; Central African Republic;
Chad; Congo; Democratic Republic of the Con; Equatorial Guinea; Gabon; South-Central Africa;
Comoros; Ethiopia; Kenya; Madagascar; Malawi; Mauritius; Mozambique; Rwanda; Sudan;
United Republic of Tanzania; Uganda; Zambia; Zimbabwe; Rest of Eastern Africa; Botswana;
Eswatini; Namibia; South Africa; Rest of Southern African Custo; Rest of the World.

Source: GTAP 12B GTAP-POWER Data Base

Appendix TablelI Exp.1: Welfare Effects of Global Carbon Tax of $15/tC02(2017 US$ million)

. Carbon Trading Allocative Endowment Terms i T.erms G
Regions Contribution Efficiency Supply Change n SGOO(}S and | in Ig\éestment Total Welfare
ervices and Savings

Mongolia 0.0002 -47.30 0 -31.02 -3.44 -81.76
China -0.6875 -53719.80 0.001 -52,902.70 5192.19 -101431.00
Japan 0.0551 -1594.65 0 10413.63 -853.09 7965.95
ROK 0.0067 207.59 0 3218.75 -856.10 2570.24
Russia -0.0585 -298.31 0 -4027.71 960.66 -3365.41
Rest of East Asia -0.0215 -418.06 0 2291.01 -193.87 1679.06
SSE Asia 0.0269 -3889.06 -0.0003 5245.03 -1939.61 -583.61
North America -0.0003 -21333.29 -0.0005 18320.10 1496.99 -1516.20
Latin America 0.0167 623.22 0 769.15 342.49 1734.87
West Europe -0.0329 6774.39 -0.0002 30005.70 -2524.49 34255.56
MENA -0.0059 9993.14 0.0001 -10118.48 -890.90 -1016.24
Rest of World 0 478.34 -0.0001 -4052.57 -649.79 -4224.02
Total -0.701 -63223.78 0.0001 -869.11 81.04 -64012.55

Source: The results reported here were obtained using the GEMPACK economic modelling software [Horridge et al. (2018)].
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Appendix Tablell Classification of Sectors in the Model

New Sector Comprising

Code Description 76 old sectors in GTAP 11B (GTAP-POWER)

Bovine cattle, sheep and goats; Animal products nec; Raw milk;

Livestock Livestock .
vestoe vestoc Wool, silk-worm cocoons.

Paddy rice; Wheat; Cereal grains nec; Vegetables, fruit, nuts; Oil
Agr Agric. oth, Forestry, Fishing seeds; Sugar cane, sugar beet; Plant-based fibers; Crops nec;
Forestry; Fishing.

Coal Coal mining Coal.
OtherMining Oil and other mining Oil; Minerals nec.
Gas_gdt Natural gas extraction & distr Gas; Gas manufacture, distribution.
Oil_pcts Refined oil products Petroleum, coal products.
TnD Electricity: Transmission and Electricity transmission and d.
CoalBL Coal base load Coal power baseload.
WindBL Wind base load Wind power.
HydroBL Hydro base load Hydro power base load.
Other BL Other base load bN;lscelle(:)z;rdl.)ower; Gas power baseload; Oil power baseload; Other
HydroSolarP Hydro & solar peak load Hydro power peak load; Solar power.
OtherPL Other peak load Gas power peak load; Oil power peak load.
Chemical products; Basic pharmaceutical products; Rubber and
En Int ind Energy intensive industries plastic products; Mineral products nec; Ferrous metals; Metals
nec.
Meat Dairy p | Meat and dairy products Bovine meat products; Meat products nec; Dairy products.
TexApp Textiles and wearing apparel Textiles; Wearing apparel.
LeaProd Leather products Leather products.

Vegetable oils and fats; Processed rice; Sugar; Food products nec;
Beverages and tobacco products; Wood products; Paper products,
Oth _ind Other industries publishing; Metal products; Computer, electronic and optic;
Electrical equipment; Machinery and equipment nec; Motor
vehicles and parts; Transport equipment nec; Manufactures nec.

Water; Construction; Trade; Accommodation, Food and service;
Transport nec; Water transport; Air transport; Warehousing and
support activities; Communication; Financial services nec;

Services Services Insurance; Real estate activities; Business services nec;
Recreational and other service; Public Administration and
defense; Education; Human health and social work a; Dwellings.

Livestock Livestock Bovine cattle, sheep and goats; Animal products nec; Raw milk;

Wool, silk-worm cocoons.

Note: nec-not elsewhere cited;
Source: GTAP 12B GTAP-POWER Data Base

Appendix TablelV Classification of Factors in the Model

New factors Factor Description Comprising Old Factors
Land -1 Land.
Labor mobile Technicians/Associgtes Professional; Clerks; Service/Shop workers; Officials
and Managers; Agricultural and Unskilled.
Capital mobile Capital.
NatRes -0.001 Natural Resources.

Source: GTAP 12B GTAP-POWER Data Base
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Prospects for Decarbonization and Sustainable
Development Goals in the New Context in Russia

Georgy Safonov
PhD, Economist
Principal Scientist, Head of Sustainable Markets and Society Unit, European Forest Institute

Russia, renowned for its vast natural resources, expansive territory, substantial human capital, and extensive international connections,
has historically held a noteworthy position in the global economy. However, since February 2022, the nation has been undergoing
significant socio-economic shifts spurred by Western sanctions and allied actions, including business boycotts, investor withdrawals, and
other punitive measures. The new development context leads to concerning trends, such as the militarization of the economy, a redirection
of state financing away from civilian sectors, technological degradation, a growing shortage of labor, mounting inflation expectations,
among others. The policies aimed at sustainable development, decarbonization, energy efficiency improvement, and switch to green
technologies have been mostly ineffective in last decades. Though climate change mitigation measures have the potential to deliver

significant social, economic, and environmental benefits, they may not be achievable in the foreseeable future in Russia.

Key words: Planning Policy, Environment and Development, Sustainability, Climate, Global Warming
JEL classification codes: 0210, Q56, Q540

1. Recent trends of socio-economic - Fundamental restructuring of the economy, stronger focus
development on military sectors, expansion of state budget spending on
military, police, and related activities. With an estimated
Russia holds a notable position in the global economy, ranking 40% of the federal state budget earmarked for these
as the 11th-largest economy by nominal GDP, the 6th-largest by purposes between 2024 and 2026', it reflects a pronounced
purchasing power parity (PPP) according to the International emphasis on defense and security.
Monetary Fund (IMF). The country's expansive geography - The implementation of extensive and unparalleled
plays a crucial role in shaping its economic landscape, as sanctions, including secondary measures, targeting Russia
the nation holds a significant portion of the world's natural has significantly impacted various aspects such as exports
resources. Widely regarded as an energy superpower, Russia and imports of specific goods, financial transactions, access
boasts the world's largest natural gas reserves, the second-largest to capital, transportation, and more. Additionally, there has
coal reserves, the eighth-largest oil reserves, and the largest oil been a notable withdrawal of foreign entities from Russia,
shale reserves in Europe. Its prominence in the energy sector is including prominent players in the energy, oil and gas
further emphasized by its position as the leading producer and sectors, and service industries.
exporter of natural gas, oil, and coal. - The "turn from the West to the East" involving a strategic
After February 2022, Russia has encountered severe sanctions redirection of exports from traditional Western (notably
and boycotts from Western nations and their allies, which affected European) markets to Eastern countries, particularly
the socio-economic situation in the country. In November 2022, China, India, and Turkey. This shift encompasses various
reports surfaced indicating that Russia had officially entered a commodities, including oil, gas, coal, metals, timber,
recession. This conclusion stemmed from data released by the and other natural resources. It requires costly and urgent
Federal State Statistics Service (Rosstat), which revealed a solutions in transportation, logistics, insurance, financing,
consecutive decline in the national GDP for the second quarter findings new markets and partners, etc.
in a row. IMF reported that after high (5.6%) growth of GDP in - The demographic situation has been worsening, characterized
2021, it dropped down by 2.1% in 2022 and is expected to grow by a pronounced trend of declining total population, aging
slowly at the rate about 1% in 2024-2028 (Table 1). demographics, losses incurred in the conflict in Ukraine, and
Generally, the following trends in economic development significant emigration from Russia, among other factors.
have been revealed in the last two years: - The labor force in Russia is experiencing a dramatic

'"Russian Federal Law #540 of 27.11.2023.
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decline, with the unemployment rate reaching historically
low levels. There is a shortage of workers, as recent
estimates suggest that the economy needs approximately
4.8 million more people, which accounts for over 6% of the
total labor force. The “military” sectors are competing with

“civil” sectors for labor by increasing salaries.

Inflation in Russia is notably high, with the official inflation
rate reaching 7.42% in 20237, while the food inflation, in
particular, is estimated to be much above 10%. High inflation
expectations are exacerbating the situation, prompting an
increase in the basic credit rate set by the Central Bank,
which reached 16% by the end of 2023. Consequently, this
elevated rate is making access to loans nearly unattainable for
commercial companies, while the state owned and controlled
companies have access to the federal budget spendings.

- There has been a notable deterioration in capital assets,
particularly evident in infrastructure such as heat and water
networks, electricity grids, and transportation systems.
Amortization of assets has reached alarming levels, with rates

as high as 70-90 percent and even more in certain sectors

and provinces’. Consequently, this trend is contributing to
a growing number of accidents and failures in these critical
infrastructure networks.

- Technological degradation is becoming increasingly
pronounced due to limited access to new technologies.
Sanctions have restricted direct supplies of equipment,
materials, and services, impeding the adoption of advanced
technological solutions and inhibiting technological progress.

- Energy efficiency improvement programs have halted in
many Russian regions due to insufficient financial support
and low priority from the government. Similarly, renewable
energy programs face similar challenges. As a result, fossil
fuels continue to dominate the energy balance in the country
and energy intensity of GDP has been rising.

Under such circumstances, there are significant risks to
the further socio-economic development and environmental
sustainability. The UN Sustainable Development Goals (SDGs), to
which Russia committed in 2015, along with the Paris Agreement
under UNFCCC, necessitate comprehensive monitoring and policy-

making across numerous socio-economic development aspects.

Table1 Indicators of economic development in Russia.
Indicator Scale 2021 2022 2023 (f) 2024 (f) 2025 (f) 2028 (f)

GDP growth rate %, yly 5,6 -2,1 2,2 1,1 1,0 1,0
GDP, current prices | Billion USD 1837 2244 1862 1904 1928 1987
GDP, PPP, Billion USD | 4552 4770 5056 5226 5382 5853
international dollars
GDP per capita, USD 12618 15646 13006 13324 13520 14046
current prices

Source: International Monetary Fund, World Economic Outlook Database, October 2023.

Actual data for 2021-2022, IMF forecasts for 2023-2028.

2. SDGs in Russia

Russia has agreed on implementing actions related to 17
SDGs and reporting on over 240 sustainability targets by 2030.
However, not all these targets are currently being addressed by
the Russian government. According to Rosstat, only half of these
targets are included in the list of national indicators for further
work®. This suggests that while there is a commitment to the UN
SDGs, there may be challenges or limitations in fully addressing

and reporting on all of them.

Over the past decade, the Russian government has introduced
several initiatives aimed at enhancing socio-economic and
environmental performance, with the goal of improving the
implementation of SDGs. Since 2014, the federal program
"Protection of the Environment"’ has been in effect with the
primary objective of reducing emissions of hazardous pollutants
that affect human health and the environment by twofold, as well
as the remediation of the most dangerous sites of accumulated
pollution and the ecological improvement of water bodies. One of

the key priorities of the environmental policy was determined as

*The Ministry of Economy, Review of prices in 2023 : https://www.economy.gov.ru/material/file/5fc270b66b293af3e9¢329590decfcaa/o_tekushchey cenovoy

situacii_12_yanvarya_2024_goda.pdf

*Rosstat (2024), Capital assets [Osnovnye fondy]. https:/rosstat.gov.ru/folder/11189#

“Rosstat, SDGs protal: https://eng.rosstat.gov.ru/sdg

*The Governmental Decree #326 on adoption of the state programme of the Russian Federation “On protection of the Environment”, 15 April 2014 (with revisions and

additions as of 25 November 2023).
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development of the circular economy.

In 2019, the national project "Ecology" was initiated with the
objective of achieving strategic environmental goals by 2024°. This
project encompasses various federal sub-projects, including “Clean

CLIN13

country”, “Integrated Municipal Waste Management System”,
“Infrastructure for Managing Hazardous Waste Classes I and I, “Clean
air”, “Biodiversity Conservation and Ecotourism Development”,
“Forest Conservation”, “Protection of Unique Water Bodies”,
“Comprehensive Environmental Quality Monitoring” and others.

In August 2020, the first national plan for adaptation to climate
change was adopted for the period 2020-2022". This document
outlined federal and subnational measures for socio-economic
development aimed at reducing the vulnerability of the population,
economy, and natural objects to the impacts of climate change,
as well as leveraging favorable opportunities presented by these
changes. In March 2023, the government approved the second
adaptation plan, extending until 2025.

Some achievements regarding SDGs have been observed

in Russia. According to Rosstat, between 2015 and 2021, the

Figurel
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country reduced the carbon intensity of energy use from 80.9
to 75.1 gCO2/MJ. Additionally, the share of renewable energy
sources increased from 7.0% to 8.8%. CO: emissions per unit of
value added declined from 1.36 to 1.28 gCO»/USD. Furthermore,
the annual average concentration of PM10 in the atmosphere of
urban areas decreased from 9.49 to 8.88 mg/cubic meter.

At the same time, some SDG indications demonstrated worsening
trends during this period. The use of fresh water, compared with
available water reserves, increased by 4%°. The energy intensity
of GDP rose by 8.4%’, suggesting a higher energy consumption
relative to economic output (Figure 1). Proportion of population
with primary reliance on clean fuels and technologies for cooking
decreased by 17%, which means rising human health risks from
air pollution (Figure 2). CO2 emissions per capita increased by
11% from 2015 to 2022'°, indicating a rise in individual carbon
footprints. The fossil fuel subsidies per unit of GDP increased and
reached 420 billion USD in 2022" (third in the world after China
and USA), indicating a greater reliance on subsidies for fossil fuel

industries relative to economic output.

Energy intensity of GDP in Russia, TES/GDP (MJ per 2017 USD PPP).
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Source: [EA (2022), World Energy Balances. Energy intensity (SDG 7.3.1) database.

Figure2 Proportion of population with primary reliance on clean fuels and technologies for cooking in Russia, total (%).
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Ministry of Natural Resources and Environment of Russia, Passport of the national project “Ecology”, 21.10.2023.

"The Governmental Decree #3183-r on adoption of the national plan of the first stage of measures on adaptation to climate change, 25 December 2019.
SRosstat (2024), SDGs indicators.

°IEA (2022), World Energy Balances.

""European Commission (2024), Emissions Database for Global Atmospheric Research.

'"IMF Working Papers (2023), IMF Fossil Fuel Subsidies: 2023 Update.
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However, since 2022 many official statistics in Russia are not
published, e.g. foreign trade figures, energy data, and pollution.
Furthermore, some of the reported data, such as the industrial
production, consumption and exports, inflation rate, and others,
are viewed with skepticism, casting doubt on their accuracy and
reliability. This situation has created challenges in assessing the
impacts of socio-economic policies and strategies implemented by

the Russian government in relation to SDGs.

3. The low carbon development policy

Historically, Russia played an important role in formation of
the international climate change mitigation policy. In early 1970s
Soviet academician Mikhail Budyko presented a new theory of
global warming and forecasted dangerous impacts of climate
change, which became a starting point for global scientific research
of the fundamental drivers of the increase of CO: concentration
in the atmosphere in 1970-1980s, actively supported by USSR,
USA, European countries, Japan, and others. The findings of
these studies led to establishment of the Intergovernmental Panel
on Climate Change (IPCC) in 1988, issue of the IPCC First
Assessment Report in 1990, and adoption of the UN Convention
on Climate Change (UNFCCC) in 1992.

Historically, Russia has played a significant role in shaping
international climate change mitigation policies. In the early
1970s, Soviet academician Mikhail Budyko introduced a modern
theory on global warming and forecasted the potentially hazardous
impacts of climate change. This theory served as a catalyst for
extensive global scientific research into the fundamental drivers
behind the rise in atmospheric CO: concentrations during the 1970s
and 1980s. This research received active support from the USSR,
USA, European nations, Japan, and others countries. The insights
gained from these studies ultimately led to the establishment of the

Intergovernmental Panel on Climate Change (IPCC) in 1988, the

publication of the IPCC's First Assessment Report in 1990, and the
adoption of the United Nations Framework Convention on Climate
Change (UNFCCC) in 1992.

Russia made significant contributions to the development
of the Kyoto Protocol to the UNFCCC in 1997 and its entry
into force in 2005. This landmark agreement introduced novel
approaches to coordinating international efforts to combat climate
change, including the establishment of emission quotas for
Annex B Parties, the creation of the first global carbon market,
and the implementation of carbon offset projects, among others.
However, Russia's commitment under the Kyoto Protocol was
non-ambitious, with a target of maintaining emissions at 100%
of 1990 levels during the 2008-2012 commitment period, while
actual emissions had already decreased by over 50% by the end
of the 1990s. Russia's participation in the “Kyoto” flexibility
mechanisms was also relatively modest. Furthermore, the country
opted not to undertake any quantitative commitments on emission
control beyond 2012 (the second commitment period under the
Protocol).

In the Paris Agreement, adopted in 2015, Russia committed to
“a reduction in greenhouse gas emissions by 2030 to 70 percent
relative to the 1990 level”'>. However, this target implies that
emissions could potentially increase by over 40% above the 2015
level by 2030. Despite declaring intentions to decrease emissions,
Russia has not shown any success in doing so in the post-2015
period. According to the latest national GHG inventory, from
2015 to 2021, emissions increased across all sectors, including
fuel combustion (+2%), fugitive methane emissions (+20.5%),
industries (+13.8%), agriculture (+9.7%), and waste (+13.8%),
totaling a 6.1% rise, while carbon sequestration in the land use,
land-use change, and forestry (LULUCF) sector decreased by
13.1% during the same period. Consequently, the overall net
emissions increased by 13.8%, highlighting a significant challenge

in meeting emission reduction targets (Table 2).

Table 2 GHG emissions in Russia, 2015-2021 (MtCO2e/year)

Emissison source 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 ngrll’g’e(ﬁr/f)m
Energy-fuel combustion 1420 1414 1435 1472 1451 1377 1449 +2,0
Energy-fugitive emissions 191 192 202 217 232 217 230 +20,5
Industrial processes 228 228 243 252 246 254 260 +13,8
Agriculture 111 114 115 115 116 119 121 +9,7
L‘sg‘io‘;i‘:’trl;‘“(‘t‘{ffégﬁe -583 | -615 | -603 | -577 | -551 | -558 | -507 -13,1
Waste 83 85 88 89 91 94 97 +15.9
Total emissions (without LULUCF) 2033 2034 2083 2145 2137 2061 2157 +6,1
Total emissions (with LULUCF) 1450 1419 1480 1568 1586 1504 1650 +13,8

Source: UNFCCC, Russian Federation. 2023 National Inventory Report (NIR). https://unfccc.int/documents/631719

"*Nationally determined contribution (NDC) of the Russian Federation as part of the implementation of the Paris Agreement of December 12, 2015. https://unfccc.int/

sites/default/files/NDC/2022-06/NDC_RF_eng.pdf
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Such a trend towards rising carbon emissions may appear
contradictory given recent policies and initiatives aimed at
enhancing energy efficiency, technological modernization, and the
gradual expansion of renewable energy utilization. President D.
Medvedev set a goal in 2008 to reduce the energy intensity of GDP
by 40% by 2020 compared to 2007 levels". In December 2010, the
State program on energy saving and energy efficiency improvement
by 2020 was introduced, targeting an annual reduction of GHG
emissions by 409 MtCOze by 2021'*. However, in 2013 the
program underwent a revision and was rebranded as "Energy
Efficiency and Development of the Energy Sector,"'” signaling a
notable shift away from energy efficiency objectives. The provincial
energy-saving initiatives were drastically overhauled, with much
of the funding diverted towards alternative goals. Eventually, the
Ministry of Energy reported that the program's objectives were not
met, with energy intensity only decreasing by approximately 15%
by 2020. The ambitious objectives were deferred to the longer-
term future: a new State program with the same title was adopted
in 2023, aiming to achieve a 35% reduction in the energy intensity
of GDP by 2035 compared to 2019 levels'®. Many experts harbor
serious doubts regarding the feasibility of achieving the new goals
within the current circumstances in Russia.

Another significant strategic initiative of the late 2000s involved
the expansion of renewable energy sources (RES). In 2009, the
government adopted a document outlining targets for the use of
new renewable energy sources by 2020, aiming to reach 4.5% of
total electricity production in Russia'’. However, according to the
Russian Renewable Energy Development Association, the share
of renewable energy sources (excluding large hydro) in total
electricity generation only reached 1.1% in 2023'®. Once again,

the most ambitious target was set for the longer term: by 2040,
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RES should constitute 10% of the energy balance, as announced by
Deputy Prime Minister A. Novak in June 2021"°.

In October 2021, President V. Putin declared the target of
achieving carbon neutrality in Russia not later than by 2060,
At the same time, the government adopted the Strategy for
socio-economic development of the Russian Federation with
low emissions of greenhouse gases up to 2050°'. This Strategy
outlines policies and measures aimed at “reducing GHG emissions
to 70% of 1990 levels by 2030, along with directions and actions
for low-carbon development by 2050”. The priority of Strategy
implementation is defined as “reducing net emissions of GHGs
between 2021 and 2050 below the level of accumulated emissions
in the EU over the same period”.

The Strategy considers two scenarios (Table 3):

1. "The Inertial Scenario," where net emissions are projected to

rise by 25% above 2019 levels by 2050.

2. "The Targeted (Intensive) Scenario,’ aiming for a net
emission reduction of 60% below 2019 levels by 2050.

The first scenario essentially represents a business-as-usual
trajectory, characterized by the absence of robust decarbonization
measures, responses to the strengthening of global carbon
regulation, and ambitious national climate goals. The second
scenario anticipates a relatively modest reduction of GHG
emissions by 14% below 2019 levels by 2050, suggesting that
a fundamental transformation of the economy towards deep
decarbonization and green business models is not anticipated. At
the same time the government expects a significant increase in
carbon sequestration in Russia by more than 2.2 times by 2050
compared to 2019 levels. Achieving such an outcome appears
highly improbable without radical changes in forest policy and

practices related to forest and land use management.

Table 3 Strategic indicators of GHG emissions and sequestrations by scenarios, MtCO2e/year

Indicator 2019 2030 2050
The Inertial Scenario
GHG emissions 2119 2253 2521
Carbon sequestration -535 -535 -535
Net-emissions 1584 1718 1986
The Targeted (Intensive) Scenario
GHG emissions 2119 2212 1830
Carbon sequestration -535 -539 -1200
Net-emissions 1584 1673 630

Source: The Strategy of Socio-Economic Development of the Russian Federation with Low Greenhouse Gas Emissions until 2050, 29 October 2021.

BThe Presidential Decree #889, 4 June 2008.

""The Governmental Decree #512-r, 3 April 2013.

"The Governmental Decree #1-r, 8 January 2009.
"https://tass.ru/ekonomika/11787295 [as of 20.02.2024]

"“The Governmental Decree #2446-r, 29 December 2010.

"*The Governmental Decree #1473, 19 September 2023.
"https://rreda.ru/industry/statistics/ [as of 20.02.2024]

**UN news: https:/news.un.org/ru/story/2021/10/1411842 [as of 20.02.2024]

*'The Governmental Decree #3052-r on adoption of the Strategy of Socio-Economic Development of the Russian Federation with Low Greenhouse Gas Emissions until

2050, 29 October 2021.
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The Strategy offers a macro-vision and background for the
establishment of a national system of carbon regulation. This
includes protocols for reporting GHG emissions by businesses,
experiments with carbon pricing, offset projects and emission
trading. The Sakhalin experiment on emission quotas and carbon
units trading is an example in this regard®’. This Far Eastern
province of Russia has set a goal of achieving carbon neutrality
by 2025, primarily through the reduction of energy and transport
emissions and by increasing carbon sequestration through forest
management. This regional initiative is viewed as an experiment
at the federal level, aiming to test legislation, institutional setups,
mechanisms for monitoring, reporting, and verification, as well as
the establishment of a registry for carbon offset projects and the
issuance and trading of carbon credits.

Among other topics, the Russian government has explored new
opportunities in global energy markets, particularly in the production
and export of hydrogen. Some estimates suggest that global demand
for hydrogen could reach 170 million tons by 2050, and Russia
aimed to position itself as a major supplier, potentially accounting
for up to 20% of exports. In August 2021, the Concept of hydrogen
energy development was adopted with the aim of diversifying energy
exports, reducing the carbon footprint of exported industrial products,
attracting investments in the hydrogen sector, and expanding
hydrogen transport™. Later in October 2021, the government and
Gazprom signed an agreement on hydrogen energy to accelerate the
development of hydrogen production technologies using natural gas
and implement pilot projects in Russia. In the Sakhalin experiment,
hydrogen is also a focal point, with objectives to produce it, integrate
it into transport systems, and explore its potential for exports.

On the international level, Russia is leveraging the Paris Agreement
to foster cooperation in climate change mitigation efforts, including
some very pragmatic and business driven interests, such as promotion
of Rosatom’s nuclear power technologies, Gazprom’s “grey
hydrogen” solutions, Rusal’s “low carbon aluminum” and others.
However, cooperation with the EU, USA, and other countries that
have imposed sanctions on Russia may not be feasible in the near and
mid-term future. Consequently, Russia is making efforts to promote
cooperation (e.g. ideas about joint carbon markets, green financing
schemes, etc.) through international platforms such as BRICS, the

Shanghai Cooperation Organization, the Eurasian Union, and others.

4. Potential synergies of decarbonization
and sustainability goals

Various research groups have conducted long-term projections
of GHG emissions in Russia and analyzed the impacts of different
decarbonization policies and measures”*. The conclusions drawn
have varied significantly, ranging from projections of a dramatic
rise in emissions with decarbonization options deemed unattainable,
to scenarios where emissions stabilize at current levels, and even
to possibilities of deep decarbonization utilizing the country's vast
potential in green energy, environmentally friendly production,
and ecosystems. Despite the political target being set for Russia to
achieve carbon neutrality by 2060, there remains no scientific or
public consensus on the feasibility of this goal.

In recent decades, the risks of pollution for human health, as
a metrics of hazardousness of industrial, transport, energy and
other sectors’ impacts on the environment, have been significant
in Russia. Historically, air pollution led to additional mortality of
30.7 cases per 100,000 people and additional morbidity of 22.4
cases per 1000 people in 2000”°. According to recent estimates by
the World Health Organization (WHO), the death rate attributable
to ambient and household air pollution is 127 cases per 100,000
population®®. While methodologies for calculating these risks may
vary, the overall estimate underscores the considerable impact of
air pollution on public health in Russia.

Active decarbonization measures have the potential to yield
significant co-benefits for both the socio-economic system and
the environment in Russia. Assessments of these co-benefits,
particularly those associated with the reduction of air pollution
and the mitigation of human health risks, indicate that over 40,000
premature deaths could be avoided through the substitution of
coal with clean energy sources in Russia®’. Numerous investment
projects initiated in Russia under Article 6 of the Kyoto Protocol
have demonstrated that GHG emission reductions and increases
in carbon sequestration often generate co-benefits, which can
contribute to supporting sustainable development in the country.

The recent estimates of distributional impacts of deep
decarbonization in Russia highlight several important aspects™®:

- By 2060, the share of non-oil and gas revenues in the

consolidated state budget is projected to drop by four times.

*Safonov G. (2021) Climate Darling or Potemkin Village? Russia’s Carbon-Neutral Experiment in Sakhalin. https://www.csis.org/analysis/climate-darling-or-potemkin-

village-russias-carbon-neutral-experiment-sakhalin [as of 20.02.2024]
B The Governmental Decree #2162-r, 5 August 2021.

*Bashmakov, I.A., Myshak, A.D. Comparison of greenhouse gas emission forecasts in Russia’s energy sector for 2010-2060. Stud. Russ. Econ. Dev. 25, 37-49 (2014).
https://doi.org/10.1134/S1075700714010031; Safonov G., Potashnikov V., Lugovoy O. et al. The low carbon development options for Russia. Climatic Change 162,

1929-1945 (2020). htps://doi.org/10.1007/s10584-020-02780-9

25Bobylev S., Sidorenko V., Safonov G. et al. Macroeconomic assessment of environment related human health damage cost for Russia. Moscow, Institute of World Bank/

Environmental Defense Fund, 2002.
*WHO (2024), The Global Health Observatory database. SDG Indicator 3.9.1.

¥ Climate change: the view from Russia, ed. V. Danilov-Danilian, Moscow, TEIS, 2003.

*Bashmakov 1., Distributional effects of measures on decarbonization of Russian economy. Moscow, CENEF-21, October 2023.
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- Niche markets for Russian products will shrink substantially
as demand for low- and zero-carbon products expands
globally.

- Reduction of coal consumption will affect labor markets and
may lead to unemployment in coal regions such as Kuzbass
if effective just transition measures are not implemented.

- Investments and revenues will be redistributed in favor of
low-carbon and renewable energy sectors, attracting more
labor resources.

- The EU's Carbon Border Adjustment Mechanism (CBAM)
and similar schemes could bring additional revenues (with
active domestic policy) or losses (with a passive stance) but
are unlikely to have significant impacts on Russian export

sectors.
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- The balance of employment between the "green economy"
and oil and gas sectors will become more equal, leading to a
more just distribution of incomes.

Evidently, the effective implementation of deep decarbonization
policies and measures has the potential to generate numerous
environmental, social, and economic benefits, thereby supporting
sustainable development in Russia. Leveraging its vast natural
resources, expansive territory, robust infrastructure, ample
financial resources, and skilled labor, Russia could pave the way
for long-term sustainability and potentially enhance its exports
of “green” products to other countries. However, achieving
Sustainable Development Goals in the country is exceedingly

challenging amidst the current political circumstances.
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The main purpose of this report is to analyze the current situations of the policy and regulatory frameworks which will be used as

foundational materials for fostering the markets of intellectual property and copyright patents on digital technology, products and services

in Mongolia.

The assessment has been conducted on policy and regulatory framework related to information and communications technology and the

intellectual property in Mongolia through literature review and the interviews as well as discussion of Mongolia experts of the Intellectual

property office of Mongolia and business sectors as well as representatives of the Mongolian institute of the certified appraisers.
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1. Introduction

The approval of the Digital Nation program initiated by the
Government of Mongolia includes e-Mongolia applications,
approval of 5 new laws and related regulations, establishment
of the Ministry of Digital Development and Communications
(MDDC) from 1 January 2022, and other initiatives which have
laid grounds for advancing digital transformation in Mongolia. To
accelerate digital transformation of Mongolia, there is a need for
“new development paradigms, policy and regulatory frameworks
in a more flexible, adaptive, and corroborative way”.' There
are over 100 software development companies in Mongolia
that should be encouraged and protected properly, which have
produced valuable software for promoting almost all the sectors of
Mongolia and for supporting citizens, government organizations
and businesses.

One of main leading office is the Intellectual Property Office
of Mongolia (IPOM), whose primary mission is to protect
intellectual property by improving industry laws, implementing
state policies on intellectual property protection, legally securing
intellectual property, protecting the legal rights and interests of
their authors and copyright holders, and providing legal advice

and services in this regard.

There are 4 major IP related laws (Law on intellectual property,
Law on patent, Law on copyright and Law on trademarks and
geographical indications), which were approved in 2020-2021.
They identify software and database as an intellectual property
protected by the Law on copyright. There are a number of
organizations, which are involved in the intellectual property
application, registration, verification and granting process and
these includes Association of Mongolian intellectual property
agents, Mongolian institute of certified appraisers, Mongolian
intellectual property protection association.

Even though the policy and regulation environment is favorable
with established institutions in place, in order to adapt to rapidly
changing digital environments and landscapes, there is an urgent
need and gaps for Mongolia to strengthen legal and regulatory
frameworks related to the digital technology product and services
(for example, terminology); increase knowledge on intellectual
property to all levels starting from secondary schools; tertiary
institutions and at the policy level as well as specific sector such
as judicial system; improve public advocacy and outreach of
IP; improve the capacity of the [IPOM staff, certified intellectual
property specialists, specialized valuators/appraisers. As the first
step, it is recommended to build a task force team to promote

digital market with IP and patent protection in the MDDC.

' Shaping our Digital future, Asia-Pacific Digital Transformation Report 2022, UNESCAP.
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Mongolia has over 3.4 million of citizens on a territory of
over 1.56mln square kms. The information and communications
technology infrastructure stretched to more than 48,000 kms
connecting all 21 aimags , 330 soums , baghs and settlements.
There are four major mobile operators — Mobicom, Unitel, Skytel
and G-mobile, which provide services to over 4.5 mln of active
mobile users.

The social networks such as Facebook, are not only used
for “communications among people sharing common interest,
irrespective of location” , but also as means for doing business
— selling, trading, advertisements, etc. The digital payment
systems, such as Q-pay, MostMoney, SocialPay as well as mobile
applications of the banks such as KhaanBank, GolomtBank, Trade
and development bank of Mongolia, Khasbank, etc. have become
an essential component of everyday life of Mongolians.

There are over 100 software development companies in
Mongolia, the majority of which are established companies with
10+ years of experience in software system development, system
integration, complex information systems, business process re-
engineering, mobile application development, etc. Enterprise
architecture planning (ERP) solutions, including human
resource management systems, accounting and financial systems,
customer relationship management information systems (CRM),
project management information system are developed by these
companies and being used by government organizations, business
entities and citizens of Mongolia.

There are a number of the associations to unite software
development companies, such as Mongolian software industry
Association (MOSA), Chief information officers’ (CIO) club,
User system’ developers’ association. The MOSA has initiated
and introduced the Mindgolia initiative, a hub of software and
applications developed by Mongolian companies. The main
purpose of Mindgolia is to provide single window for software
and to take the procurement of software into the next phase by
reducing expenses and increasing productivity. Currently, it has a
registration of over 100 companies and 180 products.

There is an increased tendency for new companies being
introduced in the market by developing mobile applications
and solutions, including cloud-based. In addition, there is an
extensive effort for supporting start-up companies by not only
the government organizations, but also by the private sector.
The National Information technology park provides incubator
services for startup companies, supporting them to develop their
business plans, marketing strategy, training the staff, etc. There is
also initiative of private companies, for example, M-stars startup
initiative supported by Unitel, a mobile operator, which already
have second intake of start-up companies for their training.

With this increasing support, there is a tendency for increased

software solutions and applications developed. One example
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is that the Government of Mongolia has issued a degree No.39
from the 1 February 2023, which approved the regulation of
providing support for startup and software development business
entities. “The purpose of this regulation is to provide tax support
from the state to the start-up company registered as a member of
the technology transfer center or joint office and the enterprise
operating in the field of software production and development in
accordance with Article 16.4.1 of the Law on Innovation, and to
regulate other relations arising in connection therewith.”

One of the main initiatives of the Government of Mongolia
is the e-Mongolia platform, which was launched in 2020 and
has become most appreciated during Covid-19 situation. It has
become one of the highly used by citizens’ public service platform.
e-Mongolia currently provides over 800 public services starting
from simple certification issuance (such as birth certificate issued
by the General Authority for state registration) and extended
services, such as registration of children in kindergarten, receiving
Covid-19 vaccination certification and is used by over 1.2
millions of people and has already provided over 20 millions of

services.

Legal and regulatory framework of ICT in Mongolia
The Digital Nation policy has been approved by the Minister of
digital development and communications on 18 May 2022, which
outlined the directional objectives as 1) infrastructure readiness;
2) development of e-government; 3) information completeness,
protection and accessibility; 4) building creative citizens; 5)
supporting innovation and production to develop digital economy;
and 6) increase competitiveness, productivity and effectiveness.

There are 5 new laws approved by the Parliament on 17
December 2021, which have marked another phase for the
development of the ICT in Mongolia.

There is a National committee on digitial development, which
was established in 2019 by the decree of the Primer Minister of
Mongolia. The National committee is headed by the Chief of
Cabinet Secretariat of the Government of Mongolia and comprised
from the state secretaries of ministries and representatives of
software industry.

The Ministry of digital development and communications has
been established from 1 January 2022 on the foundation of the
Communications and information technology Authority. It has
the policy planning, digital development policy implementation
coordination, telecommunications policy implementation
coordination, cyber security policy implementation coordination,
public administration management, monitoring, evaluation and

internal audit and sectoral monitoring departments.

Intellectual property organizations
The Intellectual property office of Mongolia has a long and
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outstanding history for over 70 years, initially being established
in 1944 as a State commission for New Initiatives of the State
planning department of Mongolia. Since then, it has been
reorganized 6 times and since 2018, by the decree No. 175 of the
Government of Mongolia, Intellectual property office has been
setup as an implementing agency of the Government of Mongolia
under the Ministry of Justice and home affairs.

Currently, it has 59 employees, which work in Industrial
property rights department, Copyright rights’ department,
Administration management department and Monitoring
departments and 3 divisions — finance division, patent and
trademarks division and Dornogovi aimags Zamyn uud soum’s
control and inspection division. (www.ipom.gov.mn). The
majority of staff of IPOM have 2-5 years of experience working
at [IPOM.

There is a National committee on Intellectual property,
which has been established by the decree of the Government
of Mongolia No. 350 issued on 22 September 22 . The Prime
Minister of Mongolia is a Chair of this committee, the Minister
of Justice and home affairs its deputy. The director general of the
IPOM is a secretary for this Committee.

There are a number of the non-government organizaions, whose
functions and activities related to the intellectual property.

* There is an Association of Mongolian Intellectual property
agents (AMIPA), which was established in 1996 as an
Association of the Mongolian Patent Attorneys and renamed
in 2007. Currently, it has 80 members, which are individuals,
private companies, research and education institutions and
non-government organizations.

» There is a Mongolian Intellectual property protection
association (MIPPA), which was established in 2017 by
the initiatives of the video content business development
companies of Mongolia, such as Univision, Ddish, Ger
content, Mongol TV, Bloomsbury pictures LLC, etc.

* There is a Mongolian institute of Certified appraisers
(MICA) and unites over 300 specialized appraisers. Initially
it was established in 1997, but in 2010 it has been re-
organized to setup current MICA. Currently, there are 20
certified appraisers specialized in Intellectual property. They
undergone through training at IPOM and were certified by
IPOM.

Legal and regulatory framework of Intellectual
property
The intellectual property has been specified by the two articles

in The Constitution of Mongolia as following:

- “The historical and cultural memorials, as well as the
scientific and intellectual heritage of the Mongolian people
shall be under State protection”

- “Intellectual valuables produced by citizens shall be
the property of their authors and the national wealth of
Mongolia.”

- The citizens of Mongolia are guaranteed to exercise the
following rights and freedom ... “the right to conduct

cultural, artistic and scientific activities, to engage in creative
works, and to benefit thereof. Copyrights and patents shall be
protected by law.”

The four main laws, which govern intellectual property rights
area of Mongolia have been approved in 2020-2021 and these
are Law on intellectual property approved in January 2020, Law
on patent approved on May 2021, Law on copyright approved
on May 2021 and Law on trade mark and geographical locations
amended in May 2021.

There are over 20 regulations and rules, which are developed
to ensure the enforcement of these laws. In addition, a number of
laws have been reviewed in their clauses related to intellectual
property. For example, Law on technology transfer, Law on
competition, Law on innovation, Law on infringement, etc.

Detailed review has been carried out on intellectual property

laws related to digital products and services.

Systems used in IPOM

The following systems are used at IPOM,;

1. IPOM publish® — publication of the industrial property
database
The IPOM Publish is the publication provided by the World
Intellectual Property Organization (WIPO). Currently, it
contains 76,767 trademarks and 2,951 product designs,
which are protected by Mongolian law.

2. Intellectual property license registration information
system.’ This system displays information of copyright, new
products, effective design, product design and trademark.

3. IPOM copyright — copyright search system.” This is copyright
search system, which allows to search for copyright product
or the name of owner of the copyright. The system is currently
being tested, but still allows to display the results.

4. IPOM e-filing system — online application system, which
has been used since 2018.

5. Registration system of the copyright agents and brokers.” The
system contains information of total of 43 agents and brokers,
out of which 39 are agents and 4 are brokers. It displays the
date when they were issued with certificate for copyright agent/

*https:/publish.ipom.mn/wopublish-search/public/home;jsessionid=BEFF 102EDBOE0F92D2AC638 ASE5A639220.

*http://iplicense.ipom.mn/#/ipom *http://copyright.ipom.mn.
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broker, contact information (phone number, email, address).
6. MGS — category of the products and services. This is a
WIPO’s IP portal, which allows to search for products and
services by categories.’
7. WIPO IPAS (World Intellectual property organization’s
Industrial patent automated system) has been introduced

from 2016.

Economic circulation of IP works

The IPOM has conducted a survey among the patent and
copyright holders in 2021 with the purpose to define the
possibility of making intellectual property works in the economic
circulation. According to this survey, there were 14,197
registrations in intellectual property information system, out
of which 5,996 are patents, 4,527 designs, 3,674 trademarks.
However, only 42.4% of patents, 31.8% of designs and 25.8%
of trademarks licenses were protected having valid intellectual
property rights.

The report showed that 81% of holders of new product patents
use their patents to manufacture and trade and 19% as a license
or by contract as a way of economic circulation of their patent. As
per the type of the patent holder, only one of these patent holders
was an individual and the rest are business entities. When asked
about the inability for economic circulation of the patent, it was
said that there is a no knowledge, experience or information on
how to do that, lack of the investment and financial support, due
to the legal environment and other reasons. The general findings
of the report are as following:

1. Even though the IP license has been received, but could not

protect the product.

2. If the copyright holder is individual person, then, he/she may
not be able to get benefits.

3. Even though the IP certification has been received, when
there is a similar product is introduced to the market, the
state (government) or Intellectual property office does not
do their job, do not support IP certificate holder, sometimes
work closely and get supported by the large companies and
do not support small entities and individuals.

4. Do not know how to make the IP product into the economic
circulation.

5. Cannot protect IP product, because it can be easily replicated

and produced in other countries and sold wholesale there.

Intellectual property of digital technology
products and services.
Copyright

There are Mongolian 14,600 granted applications for copyright,

Shttps://webaccess.wipo.int/mgs/
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including 1,310 granted applications for software and 5 granted
applications for database. Figure 2 7 represents the number of
the granted applications for copyright and those of software and
databases for the past 3 years.

The total number of copyrights issued by categories in 2021,
which is produced by the National statistical office (NSO). There
are over 996 copyrights issued in 2022, out of which only 88 are
computer software and 4 databases. Considering that there are
over 100+ software development companies and more start-up
companies coming in the market, the number of the copyrights
issued for the software is comparatively low — 8%.

There are 100,588 Mongolian patents registered in the [IPOM
public, industrial property information

database, out of which 8,039 patents, 3,741 industrial designs
and 88,808 trademarks.

Industrial designs

ICT and Audiovisuals represent only 1.16% compare to all
other industry. This 1.16% ICT and Audiovisuals displayed 44
designs, out of which there were 35 inactive, 6 rejected and 3
active designs. Among these 3 active industrial designs, there
were eco phone holder designed by 3 Mongolians, door phone
by Korean corporation and plated springs. There were 5 rejected
applications, all of which were produced by Mongolians between
2014-2018, such as smart notebook, GPAY - ticket transaction
machine (kiosk), Gerege payment machine (kiosk) (large and
small), ticket transaction kiosk machine and dispensing kiosk
machine. There were no reasons for rejections.

Utility models

The chemical sector represents 38.19%, the electrical
engineering — 4.14%, instruments — 9.69%, mechanical
engineering — 20.57%, non-classified — 17.63% and other fields
9.78%. Among electrical engineering sector, there were a number
of active patents issued to Mongolians in the ICT related sector
such as I-pass announcement information board, registered on
2 Feb 2023, Smart traffic lights issued on 27 July 2022, Mobile
home phone system issued on 3 March 2020, kiosk machine
issued on 28 Dec, 2020.

Trademarks

Out of 88,808 trademarks registered in Mongolia, the following
graphs displays trademarks filling by industry sector as following:
(12.59% agriculture, 11.21% business services, 4.45%
chemicals, 11.32% clothing, 6.91% construction, 15.41% health,
6.10% household equipment, 10.71% leisure and education,
13.42% research and technology and 7.89% transportation).

There are over 7,000 trademarks registered under NICE classes

9 (computers), and 38 (telecommunications) and includes
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trademarks for example, for Amar sankhuu (Amar finance),

Ondo space, Mobi insurance, Mobi life insurance, Mongolian data

club, Go+, Unitel, Ger Internet (both registered), Tsakhim, etc.
The case studies of China, Korea, Singapore, Thailand and

Estonia have been conducted and presented in the report.

2. Challenges, opportunities and policy
recommendations

1. Insufficient knowledge on the IP related legal and regulatory

framework.

As it was expressed during interviews held with the
representatives of IPOM, National IT Park and some of
software development companies, there is a lack of knowledge
on the IP related legal and regulatory framework and some of
them do not have clear understanding on how to register their
products, what are requirements for registration and what are
the benefits of this.

2. Insufficient knowledge on the copyright among the software

companies.

The software is explicitly specified in the Law of Mongolia
on copyright as an item for the protection in 6.1.10. computer
programs, 6.1.12. databases and in Article 22. Copyright
in software program. Not many people are aware of this.
Moreover, according to the Law of Mongolia on copyright,
Chapter 3. Copyright and its term Article 10.1. Copyright
in scientific, literary and artistic works shall arise from the
moment the work is actually created and acquired a material
form. This means, the computer software or database is
already considered as copyright work when it’s created. It
does not have to be registered as copyright work at IPOM and
get certification. And such, not many software products are
registered with IPOM.

3. Lack of knowledge of valuation of software.

There are 20 certified intellectual property valuators. But
because, there is insufficient information about the software
sector, it’s difficult to conduct valuation of the software either
its by cost, market-based or income based approach.

4. Lack of knowledge on copyright among the juridical systems.

There were cases in the court, when the court ruled in the favor
to the person who had certification from IPOM on copyright
of software, even though the software was produced by person
who did not have certification, but had a proof that he/she was
the one who has developed software. The court officials rely
on the official documents, and there is a lack of knowledge on
intellectual property rights.

5. Insufficient intellectual property specialized experts and

evaluators on digital technologies.

There is no established framework for evaluating software.
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There is a specialized evaluators institution, however, they
evaluate software based on the how many persons worked
to develop software and how many man-months were spent
for developing the software. And this is insufficient to define
the value of the software. Therefore, some of the software
companies approached international valuation companies and

experts for this to have adequate valuation of the software.

Proposal of policy and regulatory framework

* Develop and implement Action plan directed to the
manufacturers and producers to increase their knowledge and

awareness on IP rights and legal and regulatory framework.

Develop and implement plan of joint activities with other
ministries and agencies on introducing intellectual property
rights into the production and increase its economic value.
This applies to the Ministry of digital development and
communications in relation to the digital technology products
and services, in particular, development of terminologies,
development of policy and regulatory documents related to
digital technologies, training of specialists with experience
and knowledge on both areas — digital technologies and

intellectual property, etc.

Cooperate with the sectoral professional associations such
as Mongolian software industry association (MOSA) and
develop joint action plan for cooperation, which includes
organization of regular trainings on intellectual property
rights (particularly on the copyright), developing framework
for valuation of the software, education of users of the

software and applications.

New terms and terminologies are being introduced and
they need to be translated as well as make changes into the
legal and regulatory framework in relation to new digital

technology products.

Public advocacy and public outreach:

* Develop plan and organize public media outreach programs
on regular basis about the intellectual property rights,
protection and benefits.

» Enforce the introduction of intellectual property and
copyright related topics into the curriculum of universities at
all levels.

* Develop and implement the training program for the civil
servants at the Academy of Management to improve the
knowledge and understanding of IP by the civil servants. This
also applies to training for judges and court officials.

* Develop and implement plan to introduce about the IP and
CP to the children from their early childhood. This could
be a series of short movies to give them knowledge and
understanding about the IP and CP as well as to promote
them to be inventors themselves.

* Need to improve the knowledge and awareness of intellectual



property among the judicial system staff, particularly, when
they are dealing with the complaints related to IP.

« Develop and organize training on valuation of IP (specifically
for the software) for the evaluators and organize training for
valuators on the software development process.

Investment and financing

« Identify potential opportunity for supporting patent holders
with discounted loans, grants and provide guarantees for
the patent holders through looking into existing government
special funds or other means;

* Define investment policies which will support for the creation
of economic value for the patent holders.

* Define a favorable legal and regulatory framework for the
intellectual property valuation.

Human resource capacity building

* There is a need of educating and training software developers
and to engage them in intellectual property review or
valuation process.

» There is a need of improving capacity of the certified
valuators, by organizing workshop/seminars to exchange
knowledge and experience with other countries of similar
development phase.

* Training center on IP can be established at the IPOM to
conduct regular training about the IP, process, etc. This
training do not have to be a certification training, rather
general knowledge improvement, understanding of IP and
awareness about the IP process, benefits, etc.

* Regularly organize capacity building activities for [IPOM
staff.

International cooperation

* Organize a regional (landlocked developing countries)
workshop to share experience and knowledge of countries
on developing, implementing and enforcing intellectual
property rights legal and regulatory framework for the digital
technology products and services. The potential topics could
cover digital technology products and services copyright
enforcement, evaluation of software products, training of
staff at IPOM, specialized IP institutions.

* Conduct extended research comprehensively to cover land-
locked countries and make more detailed study on the
legal and regulatory framework of these countries and their
experience in dealing with intellectual property rights of the

digital technology products and services.

3. Conclusion

1. There is certainly a sound legal and regulatory framework of
IP and CP in Mongolia with the IPOM, supporting laws and

regulations as well as the mechanism in place. The IPOM
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has become a member of World Intellectual property office
(WIPO) in 1979 and have been actively engaged in WIPO
activities and benefitted from this membership. This applies to
the access to WIPO online resources. However, there is a need
to make this information widely known among general public

and organizations, including software development companies.

. The IPOM itself provides with information on copyright

products and services to public through not only the website,
but also through enabling publicly access to their open systems,
such as information system for intellectual property licensing
registration, registration system of intellectual property agents
and brokers. The list of the licensed intellectual property
agents is available on IPOM website and it can be seen by
categories (individuals, business entities, non-government
organizations ). However, not many people are aware about
this. Therefore, there is a need of an extensive public outreach,
public advocacy programs to provide information to general
population, to pupils of secondary schools, to students and
teachers of universities as well as to the civil servants of the
government organizations. The specially designed training
programs can be introduced at the Academy of Governance of
Mongolia for civil servants as well as for the judicial system’

staff.

. The IPOM is currently an implementing agency of the

Ministry of Justice and Home affairs along with the police,
border protection, court enforcement and similar enforcement
organizations. Therefore, the approach to IPOM is the same
as for those enforcement organizations. There seems a need to

change this approach.

. The process of application for intellectual property rights

(copyright, patent, trade marks) is pretty straightforward and
there is an online system for registering application, called
IPOM e-Filing system. The applicant needs to get access to
system from [POM office and fill out all necessary forms
online without the need of visiting IPOM office. The [IPOM
still receives applications in-person. However, in relation to the
application for copyright for software, there is not sufficient
experts or resources at [IPOM to review the source code of

software, etc.

. The whole process for registration, verification, granting and

protection of intellectual property and copyright takes up to 2
years, depending on the completeness, complexity, etc. There

is no special process for digital technologies and products.

. The number of granted patents have been low compare to the

applications. This may be due lack of knowledge, experience
and information on how and what kind of documents need
to prepare and submit applications to get it approved. There
seems to be need for the extensive public advocacy works.

Integration of the intellectual property related topics in the
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curriculum of universities would be beneficial for potential
patent applicants. In addition, regular public media campaign
would bring more attention to IP and CP in Mongolia. The
organization of the IP related training at IPOM itself could

boost the public awareness on IP rights.

. There was no information on Mongolian intellectual property

and copyrights at the international property right index (IPRI)
— it was marked as “undefined”. It could be beneficial for
Mongolia to share its IP and CP data and information with
IPRI, so that Mongolia can compare its development with
other countries and be able to take actions and measures to

improve its status.

. The valuation of the software is underdeveloped. There is

a Mongolian specialized evaluators institute, which has
20 specialized valuators on intellectual property rights.

Considering that some software companies used foreign

organizations for valuation of their software, there is a lack
of knowledge and skills among the Mongolian valuators
on performing appraisal of software. At the same time, the
software companies need to learn to make their information

and data open and transparent.
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Exchange rate (1 us dollar price)

47.2 percent of respondents oxpect the exchange rate of Mongolan tugrik to fall, This is 7.1 percentage
points kpwer than the last quarter. The expected exchange rate of the US dollar in the next six months is 3636
twugriks. Uncertainty arcund the exchange rale has substantially increased.
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Household financial situation (2018=100)
50.7 percent responded that household financial situation has deteriorated.
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