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FENDS 6 EXTTIIFH I ZAHMEO—EE LT, £/ 1936 FLRRIIEMOFTEE LT, Vi
HICBMT B &Ik 5, SEOMMNESIE. EEVENEEL TWEZ1991 £4 A9 Rk dh
77

2-1-3 BEOHRK

1991 (£ 4 AOMMEELRE, VY7 ORRLZRBENAEEOKE S IEFIREBAODDOTH -
T=. VENRAEOIRYEEE., S0bDS T EORBENREUDEORME ST E < BRI,
REOBBNREBD. NMRX—- 127V, TLTRBRERKEDKTE L L, TITT
BIFTRALZ D, MK - SRFEIRE L. 1993 ELRE. VIV 7i. &kl EhEnok
EROEANBBEZH T LCBNTE R, EENICBANSDOEE. 0% IIABREIIC
KETHXIITR2 .

RFEDOHRIIBD T L V., EFEOKEITEENITT ., 21992 F~H4 FOERLRAANPUE
<. 19924, 199340 GDP 3. MAiEHT40%, 1994 £13[F 30% DE T 2R L7z, BRITR
LV 7R, IMF. EEKMNEESO#HT XL, 1994 D GDPIL 1989 £DZh Db
ThHhITHBIZETHEBRAATNDS,

AERTIZEOHMAICBNTHRLONSEN, HICTEIIPNWTELL, EER wEHRMIL
1994 FEIZRIFEEAEFTODLNNICETHEBRAEEZZENS, —F., BEIIMIMFICHEK S
5 EAFEDOELRANDIEN. BELINIT., BENEFLMRFT 572D ADEMTH S Z
EERTHDTHAIN., TNTHIORBEOMHICE -V D350 1 BEICEBAALE. ZOX
SN TY OEERTIX. BHYE - HKEROPTHHEHEKNTRO REL, LA TN
FTEERXINMAS bbb RWERES 2, FNICHAL TRKENWENZ 3,

#2-1 NPT OEBAFERE
(FERZER : %)

1988 1989 1990 1991 1992 1993 1994 1995

GDP -15.1 -20.1 -40.3 -39.4 -30 -5
TE¥AE -5.7 -22.6 -45.8 -26.6 -39.7
BEARE 6.7 -10 -17 -38 -10

NMP (#1984 ) 5.8 -48 -124 -20.6 -42.7 -39.1 -31.5

B 7.1 -243 61.7 -1.6 -34.2 -41.6

I 5.8 -6.9 -29.9 -244 -43.3 -21

HER 8.0 2.3 -339 -35.9 -35 -92.5

g - EfE 27.4 2.1 -5.8 -34 -58.4 -30.1

B¥ - AAREaR 11.0 0.9 -18 .15.5 -78.6 -71.2

HFR « 1988~89 4E1X., The World Bank, Georgia: A Blue Print for Reforms, Washington D.C., 1993
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BEIL, BENCIIVSTORVEERYEVY—ThHolk. FINITIE. 2 E U THEMER
THD., TLEABNEETH 0. FERICEEOERIREINTE R, PTHOINDT ORE
MENZBDIE. TEY, HEBE. ZRETH-> T, VEOMBRERDIZEALETT, TR
OKEE, IV TTEEINEZBDTH . BLTH, INSOREMPLTDOMLHEDE 1L
BIh, BESAKERENTOE, VL TERTS, #iick > TEEMCREaRES . 7
ki, OBBWES NS TOHANT 4 HIC, E-MBECEKIL. MOSWEINSTOTT
NDT. FYUT. $AFL0O, FUTREOHAFCENLTRIEIhTWS, a6, 17T
REZTOMOEMT. FELTEINSTOAEE. TUEPLETSISY - HILMUMAET, ik
Ty HLERHEDLIT. FEUMBEDZ T o E - AIVNUMETEESNS. KEODAD
AR E RETBY., FXEERIINT . V¥ - ANV NURT, 3O TcE - AIVRY
FiZE<A5N 3,

V7 oBamE. EtoBLEREsshaD5, L., WSOMBORD, BN I3
B, HBHVETUEMAMT. Biddn<. BHROK45HD 10 80 TAY Y —INTBERL,
ZOHHERODRIN. BYMOBRBICKEREELZ> TS, BHIO 10%BEN. K. TRY,
MR EOSEEEYORBICEDN TN S, VERRICIZ. TRY. R EORENDORFIL.
IA . TI2F—, Pa—AREFNSOMLAEEEDITOTTEZIILDH ET DYV EDMDIH
Eic#IhTwk, 20—4. BRAEYMORXTES. A-RBD60%. RO 33D 1. ki
EAETRTOHEEBYZ. MAICE> Tk,

THOFEHECDODVWTERIE, VIV TBECHDSBEAREOHLEIILEIREN >, 1989
FEIITT TR, HBHOK30%M, BAOLH TBEIREL T, BICEACK S EEOHE
DOREMNSFEDIL, TFE, W, AR EHTISRBEN TH oz, 1991 5. SHITEMOD
ERESBRICEIN, 1994 FDI10id. #bn 40%. 7 R, Mg, FREOLEAEEYR
B 50%. TLER#O 20%. WEHD 5 BBBAOFTHEAIN TV, BER, Al
ZEBD, BHOBALOEREICA> TS,

Moty r—FETIIRVERNWE, BEOAEDTERABMICEBRAATNS, 1990 £2E—
p &3S EEATET, 1992 FITITED 345D 210, 1993 FIT1T40%BREIC. T 5121994 FiTid
1990 ED 3D 1 BECHEBRAAFEEZONS, IThEREICRS L. K2 - 1ITRENL
31z, 1993 Fic BT a7 Ry, MBS, 1 FI20MEY. ROEENNTIS 1990 FDKHE
D 30%UTIEBRATHBDIZH LT, 8. Py A1 EOHEIIE. 1993 FOEEAN 1990
FEQORIND2E, TNFEDHEBRAZRETHREN, I5IZ. REORLVOEER, 2Ll
TRIZEBMEFBRETH .

ZOXIREECETORRE L TETEICRToN2013, BE. BE. BEERSTOR
G BEIR Y, BYEBCLERBAYMORRTHS. 35V EOHEICED BEMTROHE,
RERIC L S HMORBD EXBEORINEZ SN D, BIK FEELRSKE, ERRERNEICL->TL
FLIEHEE N, BRUIZOEEDETHBICESEZES D TH D,

BEOBRRII. £HEOHEEVWIEEL S BIEFITKEREKRERF> THD. BREEEOREIL,
REQBEEZH>TVNS, TOBETE-CEXRTNERSRVNDIL,. RYOEETH S, ViHE
ROV TIZ, BPEMREORERZHIE LT, AREABRYOES. FEARYMOTNTE
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BMALTWE, LAL, DO TOFNTT OEHHHIERL 245, RMOBERNZELE- &
EhoTnS, BFORM I, ERTER 1 A4 D AERREARMIIRE TS 190 ke,
LT, BeAELTHI00 At ENREEINS, SSIHEBARYMEL TS SIZ1007H
tLLE, 83200 HtULEOBRMITES LTHHEERLD, —FH 1994 FiZ BT 2B8MOENERED
40~50 AICBEBRWEHEINS, HHEOEDO—EIL. BEHBNALSOECk> THDNTY
M, b AABMIAENRBO TR, LT, ZOEEZEDLSITLTEHDZDNN,
HEORERBETH S,

£2—2 YUNPTOB¥ELRE

1989 1990 1991 1992 1993
24 474.7 666.3 574.3 503.4 440.0
Y hoF1a> 39.3 30.6 17.8 24.0 14.6
VEDD 2.6 7.7 6.9 7.3 7.7
CxH1E 232.4 293.8 254.3 210.8 190.0
L 515.4 443.2 356.4 308.3 270.0
TRY 514.1 691.0 518.1 328.4 157.0
MREEE 94.2 283.1 201.8 138.1 69.0
A FIdIERY 604.8 591.2 400.2 336.8 184.0
*® 497.5 501.7 436.9 212.3 135.5
A 178.8 170.3 137.2 113.4 82.6
§F (100 /5 t) 860.8 762.2 638.1 297.3 138.0
47, 711.4 659.4 562.3 469.6 393.9

& B, JRERRWT 1,000t
Wi . IMF, op. cit., p.37.

ERNT 200 7 t LLOBMZEEHRT S0, BEOREZARET D& DR ED 90~
100 7 ha LA ELO#MBKRETHS. Zhid, BEOHUMERIDABDEL, Ledt> T BT
KPTRUEREL TV EOIEEASEZRYAKERLRThERSBWY, LAL, bIhE
ROWABEERN—R - AL I —2BST RUDKOEEZ LD D LIZRAIETHS 5. i &
MBEROHHERT. 2ENCHACKE TSI EbAREEE L TREZSNSA NOTOHH
HRORENEDNZS, DERRMEBAT DI HBARERLTIEPRN,

BEDEZAR. TELEIRVOBERERIBELRNS, RLCHHEEROERERZRDILTH
%, LB TEEORYOEA Y- D INEORIN. EE. BE. BEABR. REVz EOfthh
MRAIRTH O, £iztORALREDOHENEE, ZTOEDITITERIKERORIEZHLE
DEILEND D,

2—-1—4 REHE

Ty OBREREIL. HYEOZOMOIMEE OB TIIMEI RN EINTNSA, &’
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BREO D EEITbRTWAEN o 2, A ERERENEL LRWESIZIE, MERE
EHEQEBRNELIN, BRIKEIN TV, BYERRORECINE, WASERTEX
&7+ ZOBNE, ZBEBEROL VT 103 OBEBEREHOPICEETN TV, LML, REDOH
iz kg, ZEBROREFIIMEN 3 THIETZHARACEEHDTH D I &AM, AT
RE BTN EERRIERL T2,

IO TTHREFMEEINTWS0IR. HROBM, KEKOBR, BEOKEFRESN
TW3, HiHDEaE 20 Bl 30 E2EA 2RHEMNBE L THEDON TS ZEITLSHDT,
D ZREF TR U CENRMERZEL TWa, REREA KRGS M ARRICHEKRAEER S N,
IhtROFHEZE—Bm#EL T 5,

KEY S ZDMDOEHE TOREIKIBRMEZ 5N TNBN, FRERKIIERBETH S, R
BOKEEROELNZEHZREL TS, TEAKOHFKIIMOBEEOBETHH . MRIZ
BRAEETRTOEBBHANRAIRTH S, Y7 OREMEL. SENZBELD DEERO
UL THR DREBORMMN D 2 BRI TVS,

2—-2 REFAREOBRKEMER

2—2—1 # =

IV 7ER. HEEHRERRORES, THREERNANOBITERELEL. LML, BVE
HEE ORFREROMNRE. TRIIVF—EE - TEFMEOBADOERE. WHtiHOHAFIIXD,
BIFREICHE D AEEIIERICETL TS, 19950 1 A4 D OERBAEEIZUSS440 TH
D(WB)., HEOEEICLD EEARBERR EEICHHEINTVNS, AORKSTOFATHSD (1995
., CIA) .

PN TEIRINETE L ORKBE @A FT7THHLET INTTHE) 2HRATWEN O
NS OIS 1994 FITEEAEIN. SHIITHREOHEAICHTZBERD, EROEER
BHER-O TS, RELMOMRE, fiBEFEAOXRIT. YZEORBICHET 5T TId<,
HBARELN S BB OREICKESERT 2 2 &ITR5.

FITTEIZ. TESER TERENERRD. SREVEYIREINTED. E<2BVE
EEICRE L TWE, BEMITRY., HEE. XETH2. BESMIIGRIICRDEERERE
A TH D, MERETEEMD 33% % HD(1989-9 1) ELBBRADEENM &/2o TNEA, £
HBEEBDO3IAD 1ICETETLTWS, T, BESMNBNROEERRESFO—DICAE
HFS5NTNS, BEOBRESIIEROAFEOMRENIE—BURBERNSERCEETHD. B
EEEORBIIRAOBRELZ-> TS,

N7 EE. BERRYOES. FEABMOEBEMAL TWS, BiHHHSHELEZSH,
BYORENEALTWS, B, LESWE 2007 S iU TERNAEEIZ40~50 7 > TH
%, MEBDED—EIT. BANSOBEICK > THbI TN,
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EVMOBRRBREZH LIRS0, &N, BUBECONWTHSRERAMIRT, kR, 8
BEIRRSOEREHCLD., FERRYOMEZHET S, £, EBATRINETOR
HEY RS & B RIEAOEAZEET 5. X512, BEERASOXBHBEEBHKT L0
Z6N5,

IV TEZEVEOPTHREDKMERET. AFEREIILIANLIC, 7A, 22CT, BWRE
I FEERILEE T 2,000~4,000mm., #5AE-FEFERIE 1,600mm. BREDOT EINA T vy > EDE
EHIEANT 400mm AR TH B, Lo T BB N7 IIERMGLETHD. — 5. BREDS
WA NBE LIRS,

NS TEL. SEEBEWAFEOESND 2 DOKERMIFERICHTONS, AHRINDY
HNTIR, ANNZRBICHEET S, BRIV 7 TRERBICBN T, 7EIUNA 2y Ol
T 3, EEIEREESRT. BE, K ATABEEINTYS, ERl/NE, TRORN
AN, BHHISERTHDOIEK THIEMDOEEICEL THD.

BYIVNOTEOBROEELR /Y —ThHY, BII300 A hadb v, ELOMEMED 43% %5
DTS, HBIIPK T, BEENKBRMICES THS. BERBENBEBRZHELEL TWVD,

2-2-2 BEWEE

WO TEADBECIBNTIE. ERPRES—RNITHY, B, BEICBWTREETH 2.
BPFEM DAY 1987 ELLKRBA LTS, —F. B¥EDNMPIZ. 1987 7D 30%M 5 1993 4F
DE8BIZ LR U= LU SBEAEITISHD LIET L. BEMAEEDKTOERFEREIL,
BEMEROZHLICE 2MROET. FEYRBEE, ROEMGTE. BRETORE. L8, B
EOREREXLLZBDTH 5.,

2—2-3 # #®

ERERTE 700mmRBO I D7 OBEBHICIIBENZEET DITTERPLETDH 5.
B, BERALER IR 470mm L FOFITH S, HERHIRITIE 13 D[JI» S 4R 127
BEm3ORIKREENEL 2, FYLARKRIZ32DYADEE 9.12Bm* Th 5, EBIZ. KL
FIZES TIIBH THETH B EHRERIL 127 8 m® T HEERAKRIZ 190 B m®, L7zAto
TE3BM KRBT B &ITIRD,

IO 7 EKEE - EBEERT. VIV TROERIKBEOGFERVEREZEY T HHEET
HD, EHEEITIEE LU TESIIVDTIC469,300ha BWEET 5. Ko OERRKERIE. 227U —
N G TKRBEHT AR MSRE, KBICDOWTEZIL AFHABRIIREDRKERKR
W, ZFLHDWVIHBEINHROD. +OREBKBFHSIRNDT, H5HEITKE2R
BThHy FUTRBECRAKL TWAEFA DD, KUy TEEC Y v 7 IVERZDRORRSED
BTERITVBITAERV., —RICFERINTVWRY, VERRRICEERINZS L, KT
B, KM AKKIZ. EALEDDVIHENEL L, BRETSIGERT2 I EIIRETH .
RUTBIIDNTH, REARE. BERROZOERSMHKBZVWRRICH S, T<—HEEL T
WBITARER, EEEROERRUHFERIIOWTERSMERIIRDODEBYTH S,
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1) BL2ORBICED, BYRMEHEENTETWRENZDPR, BRHERIEER U
HBINEEFITR>TNS,

2) KEBMED LD RGN ToBEEE R L TWiWED, BUK, BEROHEFFERN
TR INTHRN,

3) HLLAALINEBRIIHTIENKERIIHNT ST —EARRIFITNS,

4) BRIZ. Ko aBEFEIITRITTNS,

2—-2-4 #H XK

FERREFRE. 1,300~2,700mm OFEEESZ )Y (KOLKHETD OB#icid, BEMEEET
BIIIERISNE TR WAHEKIIAR IR TH 5,

PRSIV T 7 DIEFHIZ 80 /5 ha, HLBIZ22 Fha THD. TDHH 14 75 3,000ha OHEK S
BROUNEYT—2a b BRETH S,

K2 - 1IRdZEL, BT ORI, BEE. HKOEE, . K 1RO
HHEIZE-> T, 720 IIHnEIN5,

1) Dunes, beaches and deltas of large rivers — 8,850 ha
2) Peatsoils — 18,450 ha
3) Areas adjacent to peat areasand drainedlands — 48,050 ha
4) Heavy marshy, clayey, alluvial soils — 28,000 ha
5) Areas on the banks of large rivers — 53,400 ha
6) Areas of northof Enguri river — 10,250 ha
7) Highest parts of lowland — 57,100 ha

&t 224,100 ha

VBRI R I N EKEAGI S — b, 2B, R T, BREEPKIERR. AR BB OPK
Rz 32 H 2 WIHEEADE L, PkEEIIE L HEINTWS, &<IZ. R THITDON
Ti3. BREL M. E2ARRDED., BEALORRVPBEH XN TR, 0D, BREEKIR
EbM<, BIEPKITIZEAEBREI N TOARVIRRICH S,

PR OB, FRRUOHBERICOWTIR. ER2MERIIROBD TH 2,

1) BLORBICED, BYORMEEEENTERNED., JIKRERNEHLROBEEEIN
EFEXIIR->TNS,

2) HEKRDEDDOKEBRMAE DX D BRAKSHEEEE R L TWRWED, BEKERD
MRERMNHITRINTVWRN,

3) HKRRD=D, BHOIIEIHEL TS,

4) PKICEET R - MANERAROEDITIE LA EBRINTVRN,
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MAP OF HIDROAMELIORATION DISTRICTS OF
THE CENTRAL PART OF KOLHETI LOWLANDS
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MAP SYMBOLS
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2—-2-5 BEEEAR

PN TETIR. VERER, KO3 DOEERBMNEEL L. EHES (QLF—-X) . BE
B (V—KX) . REHBERTH S, 1992 FEICBHKENHE D, 850,000ha BRAVAH ER D,
1990 M 5 1995 E DRI THRA ML 3 ML 2. ZONIERAERRICHT D2 HRNH 505
EN S THTRINTWRN,

2—2—-6 BEomEiATust

WITAT, HBS AT LADEER. TRTEICK > ThRINTWER, RE. RECBTINL.
By y—OMAICE TEET ST, BEHOLME. BEAEEMOMRE. BEOSEY—
FADHREFICEDDDTH S, BT, BB BRIV OTEHBEEEMR (GeorgianEnterprise
for Agriculture productivity) 12k > TR ENS. TOEENIEERREDIZOITKERMEH L
W3,

—H. TNV TEOHEOEKRENRIFO DB 38%, FREE21%. BHHDA41%T
»5, FEREHH D 200,000ha D LBIIEEOKEEZIT TS, ZOLDICREZEROERA (E
4~ 54E[M, 25~40t/ha) BREERD., ELBORLD, BRMEEZVONBRTH L. Fid
BB ED =D 30~50% DIEYDORENHELL TWD, iz, BF. BH. RERIREY)
RERICES T, RERBEZEC TV,

2—-2-7 BEOBRIL

1985 fEPsk. BEBEROSKIIKIEICRD Lz, BRAATHRZD, MAEKEBREZHD
HEHAL TN —ZANEL R TS, ERIBERBRICOVWTHIEREZERTLLERDESBD
THbH,

1) MNEEBRICAHET 5/NBERBRORE iS5 75 —)
2) ARTN—Y, BB BB O R

3) MEDOELLSIBERBOMENR

4) 7T —NEEAERINTNHRN,

5) AR —F—ICXBARBUREROFEHICL > THRIEINOT .

2-2-8 RBREYMNI

BEHMTIE. VIS TEEHCES TEEREELEASN TN, BIfE 4 OEGLENE
TEL. 318,000 > DEFEEEEL TS, ZOITHOBENIHEIA MOEENDICKD, F1Y
LT10%WA LTWS, BEEIZ 150,000 > OBEMERBL TV, LALRERS., £E8R
Wk D72 30~40% LS L TWRW, 30 DBRHEREHTLIHN, T—N—F—IVPLETDH
%, BEAREDED, EMOMHRRUOEFITIZEALRINTHARN,
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2—-2-9 BX&ES

BERTIIFICBECEECARICBLELZT> TVAH, VP TEHOZETOEMNED
13.5% %2 5D TNBITEERN., ZOHRTIIS0 DXEEFE. 1,700 AOBENWS, BHEI,
US$5.1 B4 (199546 1 BB . |BEIZII RIS TE TRV, BRI TS THh
WERBEAET. DRBLIFHOTVRL, MIBBRIIHTZELMIOANZ XL EEEBET
L5ENBETHS,

2—-2-10 MBEBX¥rEE

NS T7EOKEMNIIE & 2,750 F ha ICRIZFH/N SR TS, LEKDREDREDICHK
MORETRENIKEN, UL LANSIEE, RERVCEREM OO OHFAOELKIT. B2
DEH SIEFICHERIDREBICH 5. IEEERERE,. HERMORRE, TEYBMBERENBRIBO
0% NTEERICISINTWVS, BICREYZBROMER, RELIEYOmENREZINEL
TWw5,

2—-2—11 BEWTHESE
TWCTEOBEHRFIII DOLRIMGR5.,

1) B¥X% (MJEY) . BEWER (FJEY) . BEA#HZER (X7 3)
2) TODBREEMER
3) 9DDBEEZER

BRFRAGIT. VIV TEBERZETHTIORTTHEBINTED, VO TEHBEXRRA
EDOHAERNRINTNS, LHALARS, ITFEESAREDLD. HHRITEFHLL. BREFIIE
EEEIc b TEY., BRSSO BIMEL TW3a, LA T, MAEEESIIEEAEERL
TW5 EE > TRE TR,

2 —3 WHEHISRB R rTRER RS E

2—-3—1 HBOR

N T7EIZTTIORREEY, I—O0 v/ SOEESRICMHEL. B RCEAFHHFICEL TY
3, BEII 7 OSMETERE, BT, EREETH D, BRI ST OEEHIL 80 77 ha T,
FOHLEIZ22 FhaTH 5. TDOI 5 14 75 ha INBHKR B TH 5.

FERBEREIL 1,300~2,700mm T. £REHREITX13C. BAEKRIZ 41T, BREKRIZ—18T
THbd, BRIV 7TIREICE., TRy, #EERE0BREEREREL TV, BRIIIVDY
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OEFEHIIES. MK, e, EREHIETFOMOERICE> T, -V RBEAERDY —
IR END,

BEREAARR I —TOEFICEL TS, £z, E—bh, Gk, NUDT L, BREEM
(KEE, BRERE) . IRIINI+—F—REOHROZRICHOEENTNS, LT, BE,
s, ZH2HERR CEAERICODEEN TV, BBEIBAORBOBIRTHS. GH
T, Poti, Batumi & X Sukhumi 3. EFERBREEREBETH 5, 2281 Senaki. Batumi, Kutaisi
Bt Sakhmi 123 5.

2—3—-2 EtEAECELNBEZS

VRS, DREERFEOASHBREOBITIIIN T OBEAFEICEVWERE5Z T, B
HEDBYEMKGSEROBESEZERL, SRR e BESRICh3IAY -T2 %
BETAHI MO TRADEETH D, TOMNRELTIIROIENEZ NS,

1) HEkMROEH. Pk AT LAOEEL, AR ERES OHBE
2) GEMR TR HEEORE

3) BMBET BB OEBE

4) MBRORVEENH AT LDOHEL

5) /NEBRABRICHET S /N0 BEMIRICHINT 2 BIR(Lk R O
6) BEIEIATLOHEE

7) MNEBREBRICHTDREEEI AT LORE

8) BEVIRHBOEME

(1) B ®
COREDOHHITRDEDITEALGND

1) ZOHIRIZ BT DG RE BEY O4EREDT=D DR EHIRBXE BB SFEE
EORANZRRGEE2EE L, FVOTEMEHAL T, BREFEOPICETENSD
e D70y NOBEBMMAT 2TV BREL IOV hophes 1Oy T
OYxr NERET S,

2) BESINEELETOD 2V MZOWT, 74 —TJEUT 4 LRIV OREZERKL . Hifr
B9, KRR, ISR BE 2B S NIC L TR TOETRFR D ODENM Oy b TOP
v hET B,

3) RAEDOBRICIBWT. AU F—/N—hMxl. KB EETD.

(2) REDOXRIMIR

PR A BRI R I TV S 31,200km?® 2R &T 5.
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(3) RAA—TFHE
&I Phase | W Phase I 5725,

1) XAY—T5 2% (Phase [)
CORBIIRERBOBRR KRN OMBOBRREZHEEL TWHHEBEICHL. 7V THE
BESBEROBRET &0 U TR TR RIS R 2 /ER L BEBHNFRED
RAIY =T 52 2R/ET D YAY—T 57 OHhDELDTOY 7 S OBFEIRLLET Y
B0, BE7OYc s hodps 10y b TOd s FEEET B,

DD, T, HERELKRDIETIREL ., &7 D &3, BFOMRREE
ZLEa—L., BEEOBNTKIEONREERT S, OB, HIREAR IR,
K., Emial) KONy —hl (B8, HE, Tk, MITLE, v—7v b, B
DEZEALER. REME. EMPK, BE. HKRE) CHERZEE, prEfTn. Fi
ARER BN T O 27 N ERET B BRIRLLAT VT OEEIEITHR 2 KT R BRI
T 5, EhE, HROTHD, VIO TEHELDETINVIKBD 560N LRITE
BLETH D,

2) 74—Y¥VUS 1 #RE (Phase II)
1) OFEEIAVTEESNZNM Oy M OP sy ML, 74 —YEUT ¢ - L
NNDOFEZEET S, ZORED. HTL TROLI BHREREZRET 5. JOR
BRERZRBETHIEIED. BENRHERERES &K, VIV DT BNEBER
VHERBREBRRTZIEICBRIDIE LRSS,
o SUREBREELCHRATZERESR. KBTI F—2RALTHAR T, B
FEMIALIE, N7 E DTz DB ER
(Gt TR & B @ Terms of Reference for the Study on the Sustainable
Integrated Agricultural Development in the Western Region &8Iz, )

2-3-3 HAEmMA

BEAFAFOBBEICE > TRLEE L EDNS AT, BFMORMADELMEME 4 DRED
HERFEOPTHMICL THEM L TN TH 2, SETHR2EREFOP TRERROE, > 2
BROBHEEZA TS EVSHBELEERY 7 /¥ —TH BN, EFRITIIFRATREERSLD
BRBEAEERBENLEEEZ SND, PKBECHERESRHIBUKHES — . BERPEKE. &
AKIEREIZEY BERRICES N TV 2, RFERNAH2727/20, FIRZRIINRDETLTY
5, CNODOWREZFEHL. HEHTHRAL. FHICBET 2 BEEEAFICHAAD Z SITRAH
BETHD, EEAFOEBECL. N—FOSEFEL THUKHREES — b, BB K275, B8R
PR U T RIBICE 2K R OB, B, V7 FOSBHELTE £438, IR - LR,
BEMEMABOFHBE. BREZONE. BEMGOKRWKERAKOBMRL, MakBENkE
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TREMIL A H DA, HHEFLITHES BORELBRICER L BERARZRET D LTI
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List of Persons Met During the Project Finding Survey (Hak#& ') A })

Embassy of Japan

Mr. Kenichi Osugi
Mr. Tomoaki Nishitani

Republic of Ukraine

Mr. Eugene V. Milovanov.

Prof. Petro F. Gozhik.

Dr. Victor T. Vakaryuk.

Dr. Vadim I. Lyapko.

Dr. Valery A. Lashparov.

Dr. Yurif F. Rudenko.

Dr. Volodymyr M. Bublyas.
Dr. Igor P. Onyshchenko.
Prof. Victor K. Tereshchenko.

Mr. Olexander V. Mugichenko.

Prof. Klimenko Vasiliy.

Republic of Georgia :

Mr. Guram Didbaridze
Mr. Roman Kakulia
Mr. Kakash Vili

Mr. Tengiz Chikvaidze
Mr. Papuna Jgenti
Mr. Tengiz Lkirbaia
Mr. Kakha Bolvadze
Mr. Geno Lolua

Mr. Luka Melkadze
Mr. Vano Ketia

Embassy of Japan, in Russia

Embassy of Japan, in Ukraine

General Manager. Dept. of Foreign Credits. Investments
and Leasing. Ministry of Agroindustrial Complex
Director, Ukrainian Academy of Sciences Institute of
Geological Sciences

Deputy Director

Director, Centre of Aerospace Research of the Earth
Director, Ukrainian Institute of AgriculturalRadiology
Deputy Director

Head of Radioecological Center

Senior Scientist

National Agrarian University

Director of Uchkloz Velykosnitinsky

National Agrarian University

Deputy Minister of Agriculture

Head, Department of International Relations

Deputy Head, Department of International Relations
Head, Dept. of Amelioration and Water Economy
Deputy Head, Dept. of Amelioration and Water Economy
Head, Bureau for Special Investment Projects

Chief Engineer, Bureau of Special Investment Project
Director, Division of Kolkheti

Chief Engineer, Division of Kolkheti

Chief Specialist, Division of Kolkheti
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List of Materials Collected and Referred

Ukraine. Food and Agricultue Sector Review, Document of the World Bank
Poverty in Ukraine. Document of the World Bank

Ukraine : Basic Data 1998, The Economist Intelligence Unit

Look at Ukraine ATLAS, Institute of Advanced Technologies 1998 UKRAINE
Ukraine from Space, Aerospace Research Center

Centre of Aerospace Research of the Earth

Ukraine Cottage

Basic Data on Ukrainian Agriculturefrom Ministry of Agro Industrial Complex
CIS [[HVEE]) #FE- b AmERYE 1995
77 T4 FREE. NBL AV IR, T Y T RRERERT

Suggestions on Rehabilitation of Drainage System

and Land Development in Kolkheti (West Georgia)

Some Suggestions of the Rehabilitation of Melioration of Georgia, Tbilisi, Ministry of
Agriculture and Food Industry, Department of Melioration and Water Economy, Tbilisi,
1996.

Water Control Identification Project, Ministry of Agricultureand Food, Thilisi, 1997.

Irrigation and Drainage Evaluation, Short Term Specialist Report, Regional Agricultural
Reform Project (RARP)in the Caucasus, TACIS, 1996.

Georgia— Reform in the Food and Agriculture Sector—The World Bank, Washington D.C.,
1996.

Georgia —Integrated Support for Private Agriculture, Land Reclamation Project, Draft
Project Memorandum, Biotechnology Consultants Limited;, 1997.
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TERMS OF REFERENCE
FOR THE STUDY ON
THE PROJECT OF SUSTAINABLE AGRICULTURAL DEVELOPMENT
FOR KIEV REGION IN THE REPUBLIC OF UKRAINE

Project Title: The Study on The Project of Sustainable
Agricultural Development for Kiev Region in
the Republic of Ukraine

Location Kiev Region of the Republic of Ukraine
Requesting Agency: Ministry of Agro-Industrial Complex
Proposed Source of Assistance: Government of Japan

Desirable Time of Commencement: As soon as possible

1 Background
1.1 General

Ukraine is located in the center of Europe, bordered by Poland and Belarus in the
North, Black Sea in the South, Russia in the East, and Slovakia, Hungary, Roumania
and Moldova in the West. It has a population of 50.48 million ( as of January 1998 )
and a total land area of 603,700 km® ( average population density of approx. 83.5
persons’km2 ). With the collapse of Soviet Union, Ukraine proclaimed its
independence as a republic on August, 24 1991 with Ukranian as the official language
and Hryvnia as the national currency unit. Administratively, Ukraine consists of the
Autonomous Republic of Crimea and 24 regions ( Oblasts ). The capital of Kiev is
situated in the center of Kiev region.

Since early 1992 the Ukrainian Government launched a program of economic reform
with a legal framework of privatization, and the market liberization of most
commodities. The on-going program, however, has been reportedly confronting with
various difficulties including resistances from the previous communist inherited
conservative bureaucracy system, causing delays in recent economic reforms,
particularly on the aspect of farmland privatization and agricultural production system.

During the previous era of Soviet Union, due to its properous natural resources,
Ukraine was basically made as a country for production and supply of foodgrains for
all other countries in the Union. Its GDP had been generally made by a share of about
55% from the agricultural sector and this economic role of agriculture-based
production had been steadily maintained until its independence in 1991.

Recently, according to the WB estimation, the GNP of Ukraine in 1997 is about 49,7
billion US §, or a per capita GDP of about 990 US §, where the share of agriculture is
19.3 billion US § or about 39%. In fact, from the integrated reforms in economic
activities, agriculture and food industry account around 50% of the GDP. With the
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reformation policy, the agriculture sector of Ukraine is integrated under the Ministry
of Agro-Industrial Complex for facilitating the national economic activities. .

As per the conditions mentioned above, Ukraine is basically an agriculture-based
country. However, due to post-independence reforms and economic fluctuations, the
agricultural output has been reportedly placed in an unstable situation along with the
national economic development. According to reports from the Economic Intelligence
Unit, the agricultural output was 21% of the country’s total GDP in 1992, plummeted
to 12% in 1996, and regained to 39% in 1997. Basically, the problems are related to
the reforming scheme of agricultural production and marketing distribution. Besides,
apart from the problems of appropriate maintenance and operation for existing
production facilities and equipment, the subject of environmental recovery of polluted
natural resources ( soil and water ) should be effectively carried out.

The Government of Ukraine maintains a high priority for the agricultural
development in the nation as a whole to boost up the food production and also to
recapture its position as an exporter of agricultural produces as in the previous era, but
with new markets and produces of higher values. The basic conditions for performing
this agricultural production, therefore, should be considered on the clarification of
these aforementioned fundamental problems..

In general, Ukraine has a mild climate belonging to the temperate continental zone.
By regional characteristics, the country is divided into 3 plain zones and 2
mountainous regions (Carpathian Mountains and Crimean Mountains ). In Polissia
( mixed forests zone), summer is cool, winter is mild, and rainfall precipitation is
excessive. In forest-steppes zone, the climate is temperate continental with cold
winter and warm summer. And the steppe zone has a more continental and droughty
climate: hot summer and cool winter. Among the regions, Central Ukraine including
Kief region is a land of plenty and most convenient conditions for living and
economic activities. The area of Chornobyl located in northermost part of Kief region,
however, experienced the accident of nuclear power plant in 1986, making most parts
of this area as unused lands at the moment.

The Government of Ukraine, therefore, is committed to continuing reforms in the
economy of the country, and more specifically in agricultural production, to complete
the transition to the free system of market economy. The lack of concrete transition-
preparations including formations of institutional and human resources, however, was
a very serious impediment to overall reform in agriculture. In addition to overall
macroeconomic stabilization, a new and effective network of materials cum financial
supplies and distribution of produces is considered insufficient at the moment..

The most important priority of Ukraine is to develop and to complete reforms aiming
at effectively boosting the agricultural production consistently in a long term. This
program must be incorporated with the model of sustainable agricultural development
for a pilot region at first.

¥ 13



2 Present Conditions of Agriculture and Constraints for Agricultural
Development

2.1 General

The natural conditions of Ukraine are found abundant with all existing potential
resources for agricultural development. Almost 95% of the Ukrainian territory are
made in a rather flat plain covered by the fertile Black Soil ( Chermozem ),
particularly in the Central and Southern parts, forming the basic element for
agricultural development in this country.

Basically the high potentiality of the Ukrainian agriculture is determined by the rich
soil and the temperate warm climate. The Central and South Ukraine are occupied by
the grain-crops cultures. The Northern and Western Ukraine’s soils are good for the
potato growing. Sugar beet crops have been largely cultivated in the Central, North
and West Ukraine. These basic crops have been found cultivating in large scale in the
previous Soviet Union era for being continued until the present days.

However, according to the WB report, due to these basic conditioris, the soil
productivity in Ukraine has been damaged because of stereotypical problems of land
use i.e. land use, crop rotation, fertilization, cultivation, irrigation and drainage.
Besides, the problem of soil and water pollution by industrial wastes in the whole
country and radioactives in Chornobyl area, should be clearly identified in sources
and levels for elaborating effective measures for improvements.

By nature, agriculture has long been considered as one of the Ukraine’s most basic
and potential sectors, as the country’s favourable meteo-hydrological conditions and
good soils have permitted the cultivation of a wide variety of crops. Agricultural lands
total 35 million ha, which in turn make up about 58% of the total area of the country.
There are nearly 33.3 million ha of arable land, and about 1.04 million ha of perennial
crops. Pasture and grazing land cover about 7.5 million ha or 12% of the total land
area. The country has substantial forest reserves with roughly 17% of the country’s
territory, or 10.36 million ha, under forest cover. The land use pattern is shown in
Table 1.

The Ministry of Agro-Industrial Complex has been established for integrating and
renforcing the implementation of agricultural policy and realization of agricultural
production objectives. Prior to independence, Ukraine was the major supplier of
agricultural commodities, mainly foodgrains to other countries in the former Soviet
Union. However, after the independence in 1991, disruptions of supply destinations
( markets ) and the basic relationship among these allies-typed countries, which
resulted in serious difficulties in materials supplies, as well as procurements of energy,
spare parts for farm machinery and equipment for carrying out the agricultural
production. As Ukraine to be reformed as an agricultural exporting country in the next
step, the solutions for these basic problems should be solved accordingly at its basis..
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2.2 Agricultural Production

The agricultural production has been experienced a decline after gaining the
independence in 1991. Ukraine’s agricultural production has plummeted from 44.1
billion US $ in 1990 to 19.3 billion US $ in 1997.The situation is inevitably caused by
a chaos during the transition period for implementing the market economy and
privatization. The newly formed channels of supplies and procurements are very
inconsistent in structures and pricing stability. Meanwhile, it is insufficient to promote
and tocompensate for the disintegration of the large scale and low production
collective farms at the meantime.

The main reasons for low yields in annual food crops, apart from poor irrigation and
drainage system efficiency, may be listed as inadequate agronomic practices,
improper cropping pattern, unsatisfactory field operations, substandard seed quality,
deficient fertilization, weed control, crop protection and high harvest losses. The main
reasons for low yields in potato and beet production are believed to be due to low
yielding varieties, losses from pests during harvest and lack of marketing
opportunities. Shortage of energy, fuel and spares for irrigation and farm machinery
reduced the output of agriculture. Unavailability of good quality seeds attributed for
low production levels in potatoes. The cropped areas and gross productions of major
crops are shown in Table 2 and Table 3, respectively.

2.3  Irrigation and Water Resources

Basically Ukraine is blessed with abundant water resources, but due to factors of
pollutions from industrial wastes etc., the water quality of some water sources is
considered improper , even for irrigation purpose.

Maximum lead levels ( more than 2 maximum allowable limits ) were identified in
water resources of Lugansk region and from Kiev region. Maximum zinc contents,
almost 2.2 times exceeding background were identified in irrigation water of Kharkiv
region. Similar levels were identified in samples from Khmelnytsk region. Average
copper content exceeding the background level was registered in Zaporizhzhya region.

Cultivated land and water resources of Ukraine are heavily contaminated with
Cadmium. Average Cd contents exceed the background level 10 times in Kiev region,
6 times in Donetsk region. Maximum Cd contents in these districts reached 15, 10, 2,
4 times over background levels respectively. Concentration of manganese, nickel and
sulfur in all samples examined found to be substantially higher than the maximum
average contents. Totally in 1994 contaminated soils and water resources were
identified at 26% of the total Ukrranian territory studied.

Besides, the major constraints in agricultural development and management of
irrigation and drainage systems can be listed as follows.
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1) Deteriorated condition of irrigation and drainage infrastructure due to
insufficient finance available for proper operation and maintenance.

i) Absence of organizations such as Water Users Association to introduce
discipline in water use and system operation and maintenance.

111) Lack of extension services in effective water management practices for
the new individual private farmers.

iv) Lack of market for selling and buying the water and the unwillingness
of the first time farmers to accept the basic economics of irrigation
water.

2.4 Structure of Agricultural Production / Land Use

In Ukraine, before independence most agricultural production premises were entitled
to collective farm (kolkhoz), state farm (sovkhoz) and household plots. The process of
land reform started in 1992, with the program of farmland privatization . However,
due to various factors of insufficient preparations, the program implementation has
been considered in a slow pace.

The structure of Ukrainian agriculture sector strongly reflects the impacts of Soviet
Economy. Ukraine, being one of the republic was forced to expand foodgrain
production and other plantations of basic crops beyond its agro-ecological balance.
Some plantations may be located clearly beyond the ecological limits of quality
production. There is an urgent need to develop the land use plan based on the land
suitability.

2.5 Land Resources

In 1994, as compared to the previous year, cultivted area has decreased by 28.8
thousand ha, arable land areas by 43.2 thousand ha, area under perennial plants by
16.6 thousand ha.

Soil erosion is alarming in its scale. One third of the Ukranian arable land (10.2
million ha of cultivated land) is eroded, 16.9 million ha of land suffer from wind
erosion. The highest share of water eroded soils, falls on Lugansk, Vinnitsya,
Dnipropetrovsk, Odessa and Kirovograd regions (it reaches 53-66%) of arable land
areas. Annual soil erosion (460 million tons of washed soil) removes 11 million tons
of humus, 0.5 million tons of nitrogen, 0.4 million tons of phosphorous and 7
millions tons of potassium. Fertilizers might compensate these losses only partially.
Fertilizers might compensate these losses only partially: for 40-60% in the former
years, and for 20% in the recent years.

In order tp protect soils from erosion contour-melioration land use schemes of
territory management are used. 2310 soil improving land use projects based on
contour irrigation territory management concept was developed for 8.9 million ha area.
In 1994, these projects were developed for 109 farms with total area of 280.9
thousand ha. Numerous erosion protection structures are presently under construction:
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earth embankments, channel embankments, road embankments, terrace embankments,
road embankments, water management infrastructure (flumes, drop structures,
spillways, dams), anti-erosion mud accumulation ponds. To protect cultivated land
coast-reinforcement measures are taken.

Treatment Measure Area covered (1000 ha)
Forest belts 1.5

Ground works 7.6

Chemical treatment 14.4

Total 235

As shown in the table, in 1994, according to the contour-irrigation management
projects, field protective forest belts were planted over 1.5 thousand ha area, ground
work for protective forest plantations were laid over 7.6 thousand ha area (including
1.1 thousand ha in coastal areas of minor rivers and other water bodies). 14.4
thousand ha of highly eroded and toxicant contaminated arable lands were alkalized
with liming. However, in recent years, the scale of anti-erosion and anti-drought
agronomic measures has substantially reduced in major agricultural enterprises.

Besides these anthropogenic environmental impacts have been steadily growing and
locally reached its critical limit that substantially affects soil degradation. Physical
and chemical soil properties become worse, area of degenerated soils grows, being
contaminated with atmospheric pollutant precipitation and wastewater discharges,
with chemical compounds and radioactive nuclides. Within the last 25 years humus
contents in soil has decreased from 3.5 to 3.2% areas of acid soils have increased by
1.8 million ha (25%), areas of salinated soils have increased by 0.6 million ha (24%)

2.6  Agricultural Input Supply and Distribution System

Prior to Independence, the input supply and product marketing organizations were
owned by the state, but now transferred into joint-stock companies. The restructuring
envisaged village level agroservice centers with an intention on machinery and
mechanical maintenance and repair. However, they do not have a real identifiable
owner who can provide the badly needed capital and motivate the management to
adopt strictly profit-oriented behavior. Moreover, there are no operating channels for
regular flow of inputs to the farms and counter flow of products from farms. The
recovery of the agriculture sector, depend upon the development of the agricultural
input supply, agricultural services and marketing of agricultural commodities.

In principle, seeds, fertilizers and pesticides are now distributed through market
channels. At field levels, many storage houses are considered in needs for
functionning a stable supply to local farms. One of the major problems is the
improvement in seed multiplication and distribution.. The lack of information and
contact with more advanced establishment and extension networks in the seed testing,
seed quality control and marketing is acutely felt. Since Ukraine has quite favorable
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agro-ecological condition, this potential should be fully developed and exploited and
particularly export possibilities should be explored in the field of seed production.

2.7  Agricultural Mechanization

The principal institution dealing with agricultural machinery is Agro-service, which
include following enterprises i) Mechanization, electrification and repair services
enterprise; 1i) Material and technical supply enterprise; iii) Construction and repair of
livestock farm and equipment enterprise; iv) Agricultural transport enterprise; v) Fuel
supply to agriculture enterprise; vi) Management information system enterprise; Vvii)
Agricultural Construction enterprise.

The major constraints of mechanized agriculture can be listed as follows.

1) Total absence of smaller scale and smaller capacity machines and
equipment

i) Inadequate spare part supply, fuel and lubricant supply

ii1)  Poor quality of machines used

iv) Irresponsibility of producers in providing after sale service

V) Improper care for the machines by operators and farm managers

2.8  Agricultural Processing

Despite agro-processing is considered very potential in Ukraine where various
abundant agricultural materials are available for making a major industry, the present
situation of this industry is considered still in the primary stage.

The formation of this industry, therefore, should be basically considered at cottage
level for forming the corresponding professional groups for local farmers to deal with
the development of this industry for their value-adding purposes.

2.9 Agricultural Finance

Despite of its important role in the new situation of Ukrainian agriculture, a sound
financial system for effectively supporting the agricultural production of farmers is
presently found lacking.

According to the WB report, the Ukrainian agricultural finance syatem needs to be
reinforced because many potential clients live in hard toreach areas and are engaged
in activities where prices can be volatile. Developments of financial institutions and
markets, including informal financial arrangements, are considered very necessary.

Credit unions or other forms of cooperatives, small scale rural banks,or informal

arrangements involving private sector trade credit may be effective in reaching a
broader array of clients.
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2.10 Agricultural Environment

The main environmental problems in agricultural development in Kief Region are
classified in two (2) categories . The most serious environmental problems associated
with the pollution factors from industrial wastes and radioactives, particularly in the
Chornobyl area. The technogenic load on soil cover over Ukrrainian territory rises
from year to year. Average annual volume of technogenic ejection of solid wastes of
different degrees of toxicity is equal to about 1.9 billion tons, of waste water — over 22
cubic kilometers, and of gaseous and dusty ejection-more than 20 million tons. The
most part of these hazardous substances is taken and accumulated by soil cover.

The present situation of contamination in soil and water resources of Ukraine is
described also in 2.3 Irrigation and Water Resources. This imposes a serious problem
to be solved at its basis in order to formulate a proper agricultural development plan.

Much of the Ukrainian territory is flat plain. Only about 10% of the total land area are
mountainous areas and about 10.36 million ha ( 17%) are covered by forests. Hence
the role of forests in soil and water conservation is very important. However, recent
of agriculture lands are susceptible to erosions due to non-contour plowing,
negligence of surface soil protection and incorrect land reclamation. Other
environmental issues include excess and/or ill advised use of fertilizers, incorrect crop
rotations, accelerating soil erosion and affecting soil structure and pollution of water.

2.11 Agricultural Education and Research

Both agricultural education and research system is found in proper organizations. At
central level, the National Agrarian University is dealing with the agricultural
education and research in a rather macro scale; meanwhile, the agricultural education
and reseach at local levels are presently dealing with more specific and local subjects.

In the whole, for solving the problems recently encountered in the proceedings for
agricultural production as well as the technical renovation in Ukrainian agriculture,
the agricultural education and corresponding researches are subjects to be improved.

3 Required Technical and Financial Assistance

Ukraine has embarked on a historic and difficult economic transformation and
agricultural reform. Japanese technical and financial assistance can ensure that this
reform process is successful and contribute for increasing the Ukrainian agricultural
production. In particular, assistance is urgently needed for the following actions.

1. Formulation of a master plan for the agricultural development in Kiev region
of Ukraine.

2. Preparation of a suitable land use plan based on the survey and mapping
of land suitability through remote sensing and satellite photos processing

3. Establishment of a development plan of water resources for agricultural use
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4. Establishment of a proper farming system and proper cropping patterns

5. Establishment of effective agricultural input supply and product marketing
Systems

6. Establishment of a proper development plan of rural communities for the
project management

7. Modernization of agricultural supporting services such as seed industry,
agricultural processing, and machinery maintenance.

8. Design of efficient agricultural finance system benefiting private farmers

Promotion of environmental friendly agriculture methods
10.  Establishment of monitoring system for controlling the use of agricultural

chemicals

11.  Establishment agricultural statistical services and modernization of
agricultural education, research and extension services.

12.  Training of professionals in agricultural research, extension and administration.

4 Objectives

Based on the above background, the major objectives of the Study are defined as
follows :

(1) To conduct a Master Plan Study in Kief region of the Republic of Ukraine to
identify the major problems and the respective projects which can tackle and mitigate
these problems for the sustainable integrated agricultural development (Phase I Study)
(2) To divide and prioritize the projects according to the necessity of the project for
the development of the area and select the pilot project (s) which have higher priority

and feasibility to be implemented (Phase I Study)

(3) To analyze the feasibility of the selected pilot projects identified through the
Master Plan (Phase II Study)

(4) To make technology transfer to the counterpart personnel and to the farmer leaders
of the Study Area through out the course of the Study

5 Proposed Study Area

The Study Area covers Kief Region of the Republic of Ukraine with an area of approx.
28,000 sq.km. The Study Area is shown in Fig. 1.

6 Scope of the Study

The Study shall comprise of two phases ; i.e., Phase I and Phase 1I.

6.1  Master Plan Study (Phase I Study)
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The Master Plan Study for the proposed Study Area (Kiev Region ) will be conducted
to identify the potentials and present conditions as well as problems in the Study
Area and to plan suitable measures for maintaining the resources and improving the
affected situations in order to implement the proper agricultural development. The
sustainable integrated agricultural development system will be formulated and the
pilot projects will be selected for the next stage of the Feasibility Study. For this
purpose, the following works shall be carried out in association with the related
agencies.

(1)  An extensive inventory survey shall be carried out through out the Republic of
Ukraine to collect and review the data and information and to analyze the
existing conditions on the following major items:

1) Potentials and development of Soil and Water resources, and related facilities
2) Basic data and information on agriculture and farming systems.
3) Farm surveys

Apart from the above data the following information shall be collected on the
following aspects of the Study Area

(1) Natural conditions including topography, geology, meteorology,
hydrology, water quality etc.

(i)  Social conditions including population, social organizations, education,
land tenure, employment, socio-economy etc.

(iii)  Agronomic conditions including soil, land use, soil erosion, soil
salinity, farming practices and cultivation techniques, crops and yields,
extension, animal husbandry, livestock protection etc.

(iv)  Conditions of agriculture infrastructure facilities including irrigation
and drainage, farm roads, agricultural processing, marketing facilities
etc. ‘

(v) Conditions of social infrastructure facilities including transportation,
domestic water supply, rural electrification, sanitation, social welfare
etc.

(vi)  Agroeconomic conditions including production cost, farmer's
organizations, cost-benefit, socio-economy etc.

(vii)  Environmental aspects

(2)  Review of existing development plans in the Study Area
(3)  Analysis of the major constraints which restrict the development of the area
(4)  Identification of suitable countermeasures and the projects to eliminate or
lessen these constraints
(5) Classification of areas according to the similarity of constraints for
~development
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(6)  Formulation of sustainable integrated agricultural development programs
based on the above data and information. The development programs will be
formulated considering the following aspects :

1) Formulation of Basic Agricultural Development Plan including the land
use plan for the eastern region

(i)  Identification of Area-wise priority projects which include various
components of the countermeasures which can solve or mitigate the
constraints of development as mentioned below :
i) Agricultural development and improvement including farming
techniques, agricultural extension, agricultural processing, marketing,
and farming organizations
ii) Restructuring and development of agricultural infrastructure
facilities with respect to water resources, ravine reclamation, on-farm
irrigation system, surface and subsurface drainage, land reclamation
etc.
iii) Development of social infrastructure facilities such as rural roads,
domestic water supply, sanitation, rural electrification etc.
iv) Other necessary components of the projects pertaining to each
selected area.

Because of the varsity of the land area and the availability of the landsat data,
advanced technologies such as remote sensing and Geographic Information
System (GIS) shall be utilized for analyzing the available data and formulating
developmental plans.

(7)  These projects shall be prioritized according to their necessity and importance
and selection of pilot project(s) for the Phase (II) Study shall be made.

8 Based on the necessity of the pilot project(s), detailed topographical and
landuse surveys shall be carried out in the selected areas and the maps shall be
prepared.

6.2  Feasibility Study (Phase 1I Study)

Technical and economical feasibility of the selected pilot project(s) shall be carried
out covering the following aspects :

(1)  Intensive surveys in the priority areéas and collection of data and information
necessary for the feasibility study

1) Meteorological, hydrological and water quality survey

2) Soil, agronomical and land use survey and planning

3) Land suitability mapping processing with aerospace pictures

3) Survey of irrigation-drainage systems and facilities

4) Livestock survey

5) Survey of agricultural processing, and agro-industry

6) Survey of rural community structure and management organization
7) Marketing and social infrastructure survey
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When experimental facilities are required for collecting the necessary data and
information for these projects, construction and monitoring of the
experimental facilities shall be carried out. The experimental facilities shall
cover the following aspects:

¢ Experimental facilities to explore and analyze the possibility of using farm &
animal wastes and local energy for the rural development. The local energy shall
be used for integrated agricultural development activities including water
pumping, post harvest, agricultural processing, rural electrification etc.

)
“)
)
(6)
@)

(8
9

(10)

(11)

Analysis of data and information and formulation of a detailed concrete
development plan for each project selected in this Study

To undertake a preliminary engineering design for the various facilities of the
project

To prepare the cost-estimate for the selected project(s)

To carry out the economic and financial analysis of the project(s)

To evaluate the social and environmental impacts of the project(s)

To prepare an optimum implementation program for each of these project(s)
To establish a guideline for the water users association and irrigation
department regarding the operation, maintenance of the irrigation system and
the effective water management practices.

To propose planning mechanisms for developing a strategic plan for the
agriculture research system and the priority directions of the agrarian science
and the respective research programs according to those directions

To propose cooperation linkages with farmers, farmers associations and
research institutes
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6.3  Study Schedule

The Study shall be carried into two phases; i.e Phase [ and Phase I1. A tentative Study
Schedule is shown in Fig 2.

6.3.1 Master Plan Study (Phase I Study)

The master plan study shall be carried out within a period of 8 months, 1.e. field work
for 5 months in Ukraine and home office work for 3 months in Japan from the date of
commencement.

6.3.2 Feasibility Study (Phase II Study)

Following the master plan study, the feasibility study shall be carried out within a
period of 10 months, i.e. field work for 6 months in Ukraine and home office work for
4 months in Japan. -

6.4  Reports

The following reports will be made by the Study Team and submitted to the
Government of Ukraine.

1) Inception Report
Twenty (20) copies at the commencement of the Study

2) Progress Report (I)
Twenty (20) copies at the end of the Field Work in Ukraine

3) Interim Report
Twenty (20) copies at the end of the Master Plan Study and the
commencement of Feasibility Study

4) Progress Report (II)
Twenty (20) copies at the end of the Field Work of the Phase II Study
in Ukraine

5) Draft Final Report
Twenty (20) copies at the end of the Home Office Work of the Phase II
Study in Japan

6) Final Report
Fifty (50) copies within 2 months after the receipt of comments from
the counterparts on the Draft Final Report.

7 Estimated Project Requirements
7.1 Japanese Contribution
The Government of Japan is kindly requested for the technical cooperation through

Japan International Cooperation Agency (JICA) including dispatching the Study
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Team, supplying the equipment and other facilities mentioned below for the Study
and performing transfer of knowledge to the counterpart personnel of the Study.

7.1.1 Expertise for the Study
The expatriate experts required for the Study will be as follows :

Team Leader
Meteorology and Hydrology Expert
- Water Resources Development Expert
- Soil and Land Use Expert
- Geologist
- Agronomist
- Livestock Specialist
- Agricultural Processing/Marketing Expert
- Rural Community Expert
- Civil Engineer
- Design and Cost Estimate Expert
- Project Economy and Project Evaluation Expert
- Remote sensing and Aerospace Pictures Processing Expert
- Surveyor
- Environmental Expert

Total : 15 experts
7.1.2 Equipment and Other Requirements

Five personal computers and programs for data processing and calculations
Local transport for the Study Team - 3 Mini vans

Xerox machine for the Study purpose

Kit set for checking water quality

Kit set for checking soil properties

The above equipment and vehicles shall be handed over to the Ministry of Agro-
Industrial Complex of Government of the Republic of Ukraine after the completion
of the Study. It is requested that the Study Team shall bring all the necessary
equipment, materials, and other consumable items required for the Study.

7.1.3 Counterparts Training in Japan

Counterparts training shall be carried in Japan for 1 to 2 month(s) period about the
Farm Management & Agricultural Research System in Japan.
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7.2 Contribution from the Government of Ukraine

In order to facilitate smooth implementation of the Study, the Government of the
Republic of Ukraine shall take the following measures :

(D
)

3)

4)

()

(6)

(7

To secure the safety of the Study team

To permit the members of the Study team to enter, leave and sojourn in the
Republic of Ukraine in connection with their assignment therein, and exempt
them from alien registration requirements and consular fees

To exempt the Study team from taxes, duties and any other charges on
equipment, machinery and other materials brought into and out of the Ukraine
for the conduct of the Study.

To exempt the Study team from income tax and charges of any kind imposed
on or in connection with any emoluments or allowances paid to the members
of the Study team for their services in connection with the implementation of
the study.

The following facilities and arrangements shall be provided to the Study Team
in cooperation with the relevant organizations :

- Data and information for the Study

- Office room(s) and materials

- L.D. Cards for the members of the Study

To assign full time counterpart personnel to the Study Team during their stay
in Ukraine to play the following roles as the coordinator of the Study.

- To make appointments, and set up meetings with the authorities, departments,
and firms wherever the Study Team intend to visit.

- To attend the site survey with the Study Team and make arrangements for the
accommodation, getting permissions etc.

- To assist the Study Team for the collection of data and information

To make arrangements to allow the Study Team to bring all the necessary data
and information, maps and materials related to the Study.
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Table 1

Land Use Pattern in Ukraine

Land Use Area (ha) Percentage
Arable 33,286,000 56%
Perennial 1,043,000 2%
Pasture/hay 7,524,000 12%
Forests 10,358,000 17%
Others 18,111,000 30%
Table 2 Cultivated Area (1000 ha)
Year | Winter | Winter | Maize Beet | Sunflower | Potatoes | Vegeta-
Wheat Rye Bles
1986 | 5,710 571 2,783 1,647 1,502 1,515 516
1987 | 5,341 622 2,424 1,665 1,543 1,500 516
1988 | 6,428 586 2,324 1,653 1,577 1,469 504
1989 | 6,945 539 1,851 1,637 1,621 1,468 483
1990 | 7,549 517 1,223 1,605 1,626 1,433 447
1991 | 6,977 487 1,459 1,549 1,585 1,533 464
1992 | 6,294 498 1,137 1,631 1,630 1,705 482
1993 | 5,726 493 1,331 1,629 1,629 1,534 464
Aver.
91-93 | 6,322 493 1,309 1,603 1,615 1,591 470
Table 3 Crop Production (1000 t)
Year | Winter | Winter | Maize Beet | Sunflower | Potatoes | Vegeta-
Wheat Rye Bles
1986 | 18377 1000 8011 37970 2463 21410 7731
1987 | 19615 1374 8308 42962 2580 18863 8111
1988 | 21685 1055 8638 42112 2648 13510 7292
1989 | 27371 1298 7026 51917 2748 19308 7443
1990 | 30348 1259 4737 44246 2571 16732 6666
1991 | 21134 981 4747 36168 2311 14550 5922
1992 | 19473 1156 2851 28783 2127 20277 5310
1993 | 21770 1180 3786 33717 2075 21009 6055
Aver.
91-93 | 20792 1106 3795 32889 2171 18612 5766
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TERMS OF REFERENCE
FOR THE MASTER PLAN STUDY ON
SUSTAINABLE INTEGRATED AGRICULTURAL DEVELOPMENT IN THE
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Project Title: The Master Plan Study on Sustainable Integrated
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Region of the Republic of Georgia

Location Western Region of the Republic of Georgia
Requesting Agency: Ministry of Agriculture and Food Industry
Proposed Source of Assistance: Government of Japan

Desirable Time of Commencement: As soon as possible

1 Background
1.1 General

Georgia is located in the Caucasus region and is bordered by the Black Sea, Turkey,
Russia, Azerbaijan, and Armenia. It has a population of 5.6 million and an area of
69,494 km®. After declaring its independence from the former Soviet Union in
December 1991, the Georgian economy underwent major changes. Today it is largely
an agriculture based economy with a per capita GNP of US$ 440. Nearly 35% of the
labor force was employed in the agricultural sector, contributing about 30% of net
material product.

Georgia was and remains as an agricultural country. Under the Soviet Union, large
development projects in agriculture were executed. These projects were planned
based on central command concept assuming low cost energy, in order to serve large
areas at low cost. Consequently, Georgia remained as a net food exporter. However,
due to post-independence civil unrest, security problems and economic stringency,
agricultural output has declined, and the irrigation & drainage projects were subject to
thefts of components, vandalism and general absence of maintenance. The agricultural
output has declined to 1/3" of its pre-independence level. Now the political stability
has returned, and good governance was established.

The Government of Georgia has given a high priority to the agricultural development
in the nation as a whole to attain self sufficiency in food production and also to
recapture its position as a primary exporter of agricultural products in the region. The
economic prosperity of the country and welfare of its population mainly depend on
the level of agricultural development.

Georgia experiences a milder climaté than most parts of the former Soviet Union
(FSU). The bulk of central cultivated area has average monthly temperatures ranging
from 1 degree C in January to 22 degree C in July, with 230 growing days per year.
Rainfall varies from west to east, being 2,000-4,000 mm in the western mountainous
zones, 1,600 mm on the coastal plain, to less than 400 mm on the border to
Azerbaijan in the south-east. Supplemental irrigation is considered generally
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beneficial in Eastern Georgia, but only drainage is needed in the west. Agroclimatic
zones vary from hot and humid in summer, to mild in winter on the Black Sea coast,
through semi-humid conditions in the center and east, upto cool mountainous humid
conditions on the northern border.

Today Georgian economy is largely based on agriculture. The contribution of
agriculture to the net material product, according to IMF estimates, was upto 87% (in
current prices) by the end of 1994. Traditionally Georgia was a net exporter of food
products and one of the major producers and suppliers of vegetables, potatoes, fruits,
tea, wine and brandy to the rest of the former Soviet Union (FSU). Georgia accounted
for 97% of the FSU citrus fruits and 93% of FSU tea. However, it depends on imports
for grain, dairy products and sugar and livestock is small.

The Government is committed to continuing reforms in the economy of the country,
and more specifically in food and agriculture, to complete the transition to a market
system based on private ownership. The lack of macro-economic stability was a very
serious impediment to overall reform in agriculture. In addition to overall
macroeconomic stabilization, a recovery of an export-oriented agriculture requires a
reliable supply of energy (electricity, gas etc.) and an efficient transportation system.

Food self-sufficiency may be an appropriate strategy while production is recovering
and output marketing systems are improved. The ultimate objective should be the
integration of Georgian agricultural production and processing into international food
and beverage markets.

In the long-term, Georgia definitely can again be a significant agricultural exporting
country, although grain and a portion of the livestock products consumed will
continue to be imported. The efficiency and production increases under private
ownership as the overall economic environment becomes more supportive.

The most important priority of the Government is to develop and to agree with the
Government on, a comprehensive set of policy actions to complete reforms in
agriculture. This program must be consistent and coordinated with the overall
program of stabilization and privatization.

2 Present Conditions of Agriculture and Constraints for Development with
an Emphasis on the Western Region

2.1 General

The country is divided into two major watersheds which have different climatic and
crop production characteristics. In western Georgia, rivers drain westward into the
Black Sea, and in eastern Georgia south-eastward into Azerbaijan. The western
watershed of the country displays more a subtropical character of the climate and, as
an addition to sub-tropical orchards (citrus, tea), the most important annual crop is
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grain maize. While the eastern part has a more temperate character with the principal
annual crop being wheat, while horticulture is characterized by deciduous plants and
wine.

In the western Georgia (Kolkheti), lowland covers 800 thousand hectares of the
territory and its central part amounts to 220 thousand hectares. The Caucasus range on
the north of Kolkheti lowland protects it from the penetration of cold streams. On the
south of Kolkheti lowland is bordered by Ajara-Guria Mountains, on the east by
Surami range and on the west by Black Sea.

Agriculture traditionally has been one of the Georgia’s most important sectors, as the
country’s diverse climates and relatively good soils have permitted the cultivation of a
wide variety of crops. Agricultural lands total 3 million ha, which in turn make up
about 43% of the total area of the country. There are nearly 799,500 ha of arable land,
and 322,200 ha of perennial crops, which together comprise only 16% of land area,
the rest of agriculture is devoted to pasture and grazing. The country has substantial
forest reserves with roughly 40% of the country’s territory, 2.75 million ha, under
forest cover. The land use pattern is shown in Table 1.

Soils in sizeable areas on the country suffer from adverse chemical reaction or from a
too high groundwater table. The soils in the western area are basically widespread red,
yellow, husk-carbonic, swampy and shrubby varieties. Some 100,000 ha in the
western low lands are acidic, with an average very low pH of 3.5 — 4.5. Further, in the
west of the country in the Black Sea Basin, there are about 200,000 ha of marshy
soils, requiring drainage.

Relief consists of flat lowlands with dense hydrographic network. Along Kolkheti
lowlands, the Black Sea coast is flat while to the North and South, it is rocky. The
western region is characterized by intensive precipitation of 1300-2700 mm. The
average annual temperature is 13.7 degree C. Because of the climatic, soil and relief
conditions, the western region requires removal of excess water, flood control and
drainage.

The Ministry of Agriculture and Food Industry (MAFI) is responsible for the
implementation of agricultural policy and realization of agricultural production
objectives. Rayon level agricultural departments are established for project
implementation and administrative control. Agricultural statistical system is in a
complete disarray, mainly because of inadequate funding, but also of tremendous
difficulty with transport and communications. Prior to independence, Georgia was a
major exporter of high value agricultural commodities, processed fruit and vegetables.
However, after independence, disruption of the well-established trade relationships
resulted in serious difficulties in procurement of agricultural raw materials, energy,
spare parts for farm machinery and equipment. Georgia’s share of Inter CIS trade in
agriculture is reduced from 3.89% in 1987 to 0.4% in 1993. However, in the long
term, Georgia definitely can again be a significant agricultural exporting country.
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2.2 Agricultural Production

The crop and horticulture dominates agriculture in Georgia. The agricultural
production has experienced a sharp decline since 1987. On the other hand, agricultural
output as % of Net Material Product increased significantly from 30% to 68% (Table
3) during the same period, signifying the growing importance of agricultural sector in
the national economy. In 1987, cereals represented 75% area of the annual crops, in
1994 it increased to 80%, showing that in times of hardship farmers put emphasis on
grain production and cereals. However, a review of crop production and yields (Table
5) shows that the production potential of the annual crops is seriously underutilized.
Unlike in Soviet days, presently, the private sector accounted for practically entire
output of vegetables and potatoes. Yet, it is insufficient to compensate for the
disintegration of the large scale state owned farms causing steep decline in
agricultural production in recent years.

The main reasons for low yields in annual food crops, apart from poor irrigation and
drainage system efficiency, may be listed as inadequate agronomic practices,
improper cropping pattern, unsatisfactory field operations, substandard seed quality,
deficient fertilization, weed control, crop protection and high harvest losses. The low
yield of sunflower, predominantly grown in the Kakheti region of the eastern Georgia
is attributable to low genetic potential of the available varieties. The main reasons for
decline in soybean production are believed to be due to low yielding varieties, losses
from pests during harvest and lack of marketing opportunities. Shortage of energy,
fuel and spares for irrigation and farm machinery reduced the output of vegetable in
the Kartli region, which is the production base for entire Georgia. Unavailability of
good quality seeds attributed for low production levels in Potatoes. Under more
normal input supply and with better irrigation and farm management, most of these
crops could produce more than their present yields.

Kolkheti lowland is a unique agricultural and ecological region due to its location,
landscape, vegetation, and subtropical climate. In Kolkheti lowland tea, eucalyptus,
bamboo, various subtropical fruit and grapes are grown. There are also a large areas
planted with maize in western Georgia, and the area fluctuated between 95,000 ha and
154,000 ha. It is estimated that 30% of rural Georgia eats maize bread, notably inn te
Svaneti, Abkhazia, Racha, Samegrelo, Imereti, Guria, and Ajara regions in the
western part of Georgia. Soybeans are cultivated mainly in western Georgia, and they
were grown on area between 10,000 to 13,000 ha upto 1990 and then the area
gradually declined due to lack of marketing opportunities.

2.3  Irrigation and Water Resources

Irrigation was provided to 469,200 ha and drainage to 162,500 ha; i.e. out of a total of
2.75 million ha of agricultural land, 24% benefited from some degree of water
control, mainly irrigation is provided in Eastern Georgia and drainage in Western
Georgia. If meadows and pastures are excluded, the percentage of agricultural land
irrigated (including just arable and perennial crops) amounts to 45%.
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In the western Georgia, 162,500 ha of drainage area are mainly drained by a
combination of surface collectors (many of them lined in concrete) and subsurface
tile- drainage systems (Table 7). Some 21,880 ha of this drained area needs pumping,
by 125 pumping units in 40 pump stations sometimes demanding lifts to 4m, but
presently the pumps are not operating. Inspection of a part of the drained area in 1994
indicated very low land utilization. The only arable crop observed was maize along
theroads near linear settlements. Lowland tea and citrus are reported, but most of the
area supports grassland (Table 8).

National Water Planning and Management Organization (MWPMO) is the planning
and executing agency for irrigation and drainage projects in Georgia. Irrigation was
provided to 469,200 ha mainly in the eastern Georgia. The extent of the irrigated
lands and an inventory of the irrigation systems are given in Table 9 and Table 10
respectively. Much of the irrigation systems use concrete lined canals and inverted
siphons. In the canal systems, the individual private farmers compete by cutting
channels for illicit diversion and breaking the concrete structures to obtain unfair
share of water due to unreliable supply. Pressurized pipe systems were used to apply
water to an estimated 22% of the irrigated area. Drip and trickle systems were
operating only in few research stations. The present reality is that the state owned
water enterprises such as Department of Amelioration and Water Economy
(Organization chart - Fig.1), operating water reservoirs, pump stations, diversion
structures and main supply canals are virtually economically bankrupt, and no longer
maintaining their infrastructure. At present only a few of the pump stations are
operative due to lack of energy, lack of maintenance caused by shortage of funds,
non availability of spares, burnt out motors damage caused by vandalism and theft.

The major constraints in agricultural development and management of irrigation and
drainage systems can be listed as follows.

i) Deteriorated condition of irrigation and drainage infrastructure due to
insufficient finance available for proper operation and maintenance.
ii) Absence of organizations such as Water Users Association to introduce

discipline in water use and system operation and maintenance.

iii)  Lack of extension services in effective water management practices for
the new individual private farmers.

iv) Lack of market for selling and buying the water and the unwillingness
of the first time farmers to accept the basic economics of irrigation
water.

24 Land Reclamation
In the Central part of Kolkheti lowland, there are 143 thousand hectares of swamps

out of which 70-80% require construction works in parallel with amelioration and
cultural-technical measures.
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The swampy nature of Kolkheti lowlands is conditioned by various factors : large
amount of precipitation, dense hydrographic network, frequent floods, and minimum
slope of some areas, underground and high pressure water, complex mechanical
contents of soil etc. The areas are divided into seven zones as follows :

1. Dunes, beaches and deltas of large rivers — 8,850 ha

2. Peat soils — 18,450 ha

3. Areas adjacent to peat areas and drained lands - 48,050 ha
4. Heavy marshy, clayey, alluvial soils — 28,000 ha

5. Areas on the banks of large rivers — 53,400 ha

6. Areas of north of Enguri river — 10,250 ha

7. Highest parts of lowland — 57,100 ha

The present situation in Kolkhida is as follows :

¢ Planning and fulfillment of works are infringed

¢ Main drains and collectors are silted, blocked, filled with vegetation and can not
ensure removal of excess water

¢ Onfarm network is damaged, drains require cleaning, subsurface drainage systems
are silted and blocked

¢ Soil cultivation is not carried out

¢ Scientific research works are ceased

A total rehabilitation of drainage schemes and land reclamation in Kolkheti lowland
requires a large amount of financial resources and for this purpose, it is necessary to
attract foreign investments, and implement large scale integrated programs.

2.5  Structure of Agricultural Production / Land Use

In Georgia, before independence three tiers of production structure existed. viz
collective farm (kolkhoz), state farm (sovkhoz) and household plots. The process of
land reform started in 1992, with establishment of 850,000 ha of ‘privatization
reserve’ predominantly consists of arable lands and perennials accounting for 70% of
these land resources. Although, the area in private use has trebled between 1990 and
1995, close to 60% of cultivated land remains in collective and state farms which
effectively ceased operation. One of the major blocks that has prevented complete
distribution of the entire ‘privatization reserve’ is the political and civil unrest. As a
result, the distribution of private lands are irregular in different districts.

The structure of Georgia’s crop/horticulture sectors strongly reflects the impacts of
Soviet Economy. Georgia, being one of the southernmost republics was forced to
expand tea ad other plantation beyond its agro-ecological capacitites. Only 3% of the
total area (currently 5%) is suited for intensive plantation type agriculture. The
comparative advantage of citrus, tea, and wine was obscured by central planning.
Many tea plantations are located clearly beyond the ecological limits of quality tea
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production. There is an urgent need to develop the land use plan based on the land
suitability.

2.6  Agricultural Input Supply and Distribution System

Prior to Independence, the input supply and product marketing organizations were
owned by the state, but now transferred into joint-stock companies. The restructuring
envisaged village level agroservice centers with an intention on machinery and
mechanical maintenance and repair. However, they do not have a real identifiable
owner who can provide the badly needed capital and motivate the management to
adopt strictly profit-oriented behavior. Moreover, there are no operating channels for
regular flow of inputs to the farms and counter flow of products from farms. The
recovery of the agriculture sector, depend upon the development of the agricultural
input supply, agricultural services and marketing of agricultural commodities.

Seeds, fertilizers and pesticides are distributed by Georgian Enterprise for
Agricultural Productivity, an enterprise responsible for storage and supply of
agrochemicals down to farm level. It used to have a rayon station in each district, but
many of them are closed due to financial problems and lack of activity, seriously
affecting the agricultural input supply to the farms. Many of the storage houses need
repair and have inadequate capacity. Storage of organic fertilizer is rudimentary,
nutrient losses occur through sunshine, rainfall and runoff. Major seed multiplication
work of annual crops used to be organized under Scientific Production Association.
One of the major problems is running out of land for seed multiplication. Also, seed
rates used in Georgia is higher due to less reliable seeds, for which farmers
compensate by increased quantity. The lack of information and contact with more
advanced establishment and extension networks in the seed testing, seed quality
control and marketing is acutely felt. Since Georgia has quite favorable agro-
ecological condition, this potential should be fully developed and exploited and
particularly export possibilities should be explored in the field of seed production.

Georgian agriculture needs about 300,000 t of chemical fertilizers, but the supply
varies between 4,200 t to 237,000 t, making it insufficient. The inadequate and
unbalanced supplies of fertilizers were very strong contributing factors to low crop
yields. It has been estimated that 5-10% of mineral fertilizer requirement can be
supplemented by potential contribution of organic fertilizers. 2 BCM of turf present in
the Black Sea basin can be used to alleviate organic matter deficit in soils.

Due to inadequate pest control, about 30 —50% crop losses are estimated, due to high
application of low efficiency Soviet made fertilizers. For increased agricultural
production, apart from inadequate amount and quality of pesticides, other major
constraints to be addressed include inadequate numbers of low quality pesticide
application machineries.
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2.7  Agricultural Mechanization

The principal institution dealing with agricultural machinery is Agro-service, which
include following enterprises i) Mechanization, electrification and repair services
enterprise; ii) Material and technical supply enterprise; iii) Construction and repair of
livestock farm and equipment enterprise; iv) Agricultural transport enterprise; v) Fuel
supply to agriculture enterprise; vi) Management information system enterprise; vii)
Agricultural Construction enterprise.

Since 1985, there was a severe decline in agricultural machinery fleet (Table 12). As
of 1994, about 18,200 tractors, 1,114 grain combine harvesters, 125 maize combines,
760 forage harvesters, 2,740 drilling machines, 1,220 grass mowers, 1,635 fertilizer
spreaders, 2,262 spraying machines, 15,820 trucks, and a number of smaller machines
and equipment. When compared to 1990, tractors decreased by about 24%, grain
harvesters went down by 42%, forage harvesters fell by 44%, grass mowers
diminished by 48%, seed drills by 31%, pumping units by 62%, and manure
distributors by 60%. Agricultural trucks dropped by 16%, mineral fertilizer
distributors decreased by 12%, while sprayers went down by 34%. The age structure
of the machinery fleet has worsened to a point that 60% of the machines are reported
to be older than 10 years, 30% between 5-10 years, and only some 10% have less than
5 years of age. Even though, only about half of the machinery is believed to be
operational, they do not give full satisfaction in terms of performance reliability,
quality of work, maintenance of and repair requirements, and cost of operation.

The major constraints of mechanized agriculture can be listed as follows.

i) Total absence of smaller scale and smaller capacity machines and
equipment

ii) Inadequate spare part supply, fuel and lubricant supply

ili)  Poor quality of machines used

iv) Irresponsibility of producers in providing after sale service

V) Improper care for the machines by operators and farm managers

2.8  Agricultural Processing

Agricultural and food processing is considered as a major industry of the Georgian
economy. At present there are 44 canning factories, in operation and the Georgian
canning industry can, at present produce 318,000 tons of finished products. The
capacities of these plants are underutilized as the average rate of utilization remains
below 10% resulting in increased unit of production cost. The existing cold-storage
houses can store 150,000 tons of products at a time. In general, 30 to 40% of the
existing plants operate with completely worn out equipment in shabby buildings.
There are 30 cold-storage plants of different sizes, however with problems of
obsolescence and poor condition of building and plant equipment, obviously in need
of replacement or overhauling. Maintenance of and renewal of buildings has been
postponed because of shortage of funds and spare parts.
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2.9  Agricultural Finance

The Agrobank is the main lender to agro-industries and agriculture, and its loan
portfolio is 13.5% of all domestic bank loans in Georgia. This bank has about 80
branches spread across both the esatern and western Georgia and employs nearly 1700
people. With outstanding loans of US $ 5.1 million (as of January 1995), Agro bank is
not able to satisfy the credit needs of agriculture sector in the changed environment.
In addition, the agrobank staff is not trained for delivery of bank services for the
market based agro-economy and has no capacity to judge the creditworthiness of its
potential borrowers. Hence, an additional mechanism for increasing the availability of
agricultural credit to small farmers should be created.

2.10 Agricultural Environment

The main environmental concerns in Georgian agriculture include : (a) protection of
top soil from erosion, overgrazing, and other poor farming habits; (b) prevention of
ecosystem contamination; and (c) rational design of support systems and development
plans. The most serious environmental problems associated with agricultural activities
and forestry are degradation of cultivated land (including overgrazing), soil erosion
and deforestation.

Much of the Georgian territory is undulating and mountainous (Table 13) as
2,750,000 ha is covered by forests. Hence the role of forests in soil and water
conservation is very important. However, recent incidents of illicit tree felling for fuel
and construction purposes signal a potential danger to the forests. Nearly 30% of
agriculture lands are susceptible to erosions due to non-contour plowing, negligence
of surface soil protection and incorrect land reclamation. Other environmental issues
include excess and/or ill advised use of fertilizers, incorrect crop rotations,
accelerating soil erosion and affecting soil structure and pollution of water.

2.11 Agricultural Education and Research

There are 3 levels of agricultural education in Georgia viz 1) the Agrarian University
(Thilisi), Veterinary Institute (Tbilsi) and Subtropical Institute (Sukhumi) 2) Sevan
agricultural colleges 3) Nine agricultural technical schools. As there is no substantive
accreditation system, there is a wide range in the quality of education provided by
these institutions. The agricultural research system is organized under the Georgian
Academy of Agricultural Sciences (GAAS). There are 27 major research institutions
for agriculture altogether, seven of them are under joint control of the MAFI and the
GAAS. Both agricultural education and research system is now out of touch, indeed
isolated. Scientists are also out of touch with the evolving needed of changed
agricultural environment and farmers. These institutes are undergoing an
unprecedented period of budgetary stress that threaten their core. Their most
important asset, the human capital embodied in scientists and faculty could be lost if
the situation is not corrected soon. As an immediate need, repair and maintenance of
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instrumentation has to be carried out; resources need to be augmented to support
collaborative research and attendance at international professional meetings, to
provide access to and modernization of information systems, and to develop new
course offerings and updated curricula. The respective roles of public and private
research should be defined to encourage the most cost-effective use of limited
resources.

3 Required Technical and Financial Assistance

Georgia has embarked on a historic and difficult economic transformation and
agricultural reform. Japanese technical and financial assistance can ensure that this
reform process is successful and contribute for increased agricultural production in
Georgia. In particular, assistance is urgently needed for the integrated agricultural
development in western region for the following actions.

1. Formulation of a master plan for increasing the agricultural production in the
western region of Georgia.
2. Rehabilitation of irrigation & drainage facilities, rationalization of irrigation &

drainage networks, formation of Water Users Associations
1) Repair of dams and deteriorated canal net works
2) Improvement of O&M of irrigation and drainage system through
establishment of WUA
3) Replacement of pipes and tubewell pumps

3. Preparation of suitable land use plan based on the land suitability

4. Establishment of a competent land administration system

5. Establishment of effective agricultural input supply and product marketing
system

6. Rationalize, rehabilitate and modernize small scale tractors and equipment
producing factories and increase their availability to new farmers

7. Modermization of agricultural supporting services such as seed industry,
agricultural processing, and machinery maintenance.

8. Design of efficient agricultural finance system benefiting private farmers

: Promotion of environmental friendly agriculture methods
10.  Controlling the use of agricultural chemicals; reducing the overgrazing and
reversing the land degradation due to cultivation
11.  Establishment agricultural statistical services and modemization of
agricultural education, research and extension services.
12.  Training of professionals in agricultural research, extension and
administration.

4 Objectives

Based on the above background, the major objectives of the Study are defined as
follows :
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(1) To conduct a Master Plan Study in the western region of the Republic of Georgia
to identify the major problems and the respective projects which can tackle and
mitigate these problems for the sustainable integrated agricultural development (Phase
[ Study)

(2) To divide and prioritize the projects according to the necessity of the project for
the development of the area and select the pilot project (s) which have higher priornty
and feasibility to be implemented (Phase I Study)

(3) To analyze the feasibility of the selected pilot projects identified through the
Master Plan (Phase II Study)

(4) To make technology transfer to the counterpart personnel and to the farmer leaders
of the Study Area through out the course of the Study

S Proposed Study Area

The Study Area shall cover the eastern region of the Republic of Georgia with an area
of approx. 31,000 sq.km. The Study Area is shown in Fig. 2.

6 Scope of the Study
The Study shall comprise of two phases ; i.e., Phase I and Phase II.
6.1  Master Plan Study (Phase I Study)

The Master Plan Study for the proposed Study Area will be conducted to study the
existing conditions and problems of the Study Area and to identify suitable
countermeasures and the projects which can eliminate or lessen the major constraints
which restrict the agricultural development. The sustainable integrated agricultural
development projects will be formulated and the pilot projects will be selected for the
next stage of the Feasibility Study. For this purpose, the following works shall be
carried out in association with the related agencies.

(1)  An extensive inventory survey shall be carried out through out the Republic of
Georgia to collect and review the data and information and to analyze the
existing conditions on the following major items:

1) Irrigation, Drainage and its related facilities
(1) Existing conditions of the irrigation canals, canal lining and drainage
network

(i1) Existing conditions of culverts, bridges and aqueducts
(iii)  Availability of silt traps to avoid silt entering the canal system
(iv)  Water management and water users association
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2)

Basic data and information

Apart from the above data the following information shall be collected on the
following aspects of the Study Area

)
3
C))
)

(6)

@)
(ii)
(iii)

(iv)
™)

(vi)
(vii)

Natural conditions including topography, geology, meteorology,
hydrology, water quality etc.

Social conditions including population, social organizations, education,
land tenure, employment, socio-economy etc.

Agronomic conditions including soil, land use, soil erosion, soil
salinity, farming practices and cultivation techniques, crops and yields,
extension, animal husbandry, livestock protection etc.

Conditions of agriculture infrastructure facilities including irrigation
and drainage, farm roads, agricultural processing, marketing facilities
etc. '

Conditions of social infrastructure facilities including transportation,
domestic water supply, rural electrification, sanitation, social welfare
etc.

Agroeconomic conditions including production cost, farmer's
organizations, cost-benefit, socio-economy etc.

Environmental aspects

Review of existing development plans in the Study Area

Analysis of the major constraints which restrict the development of the area
Identification of suitable countermeasures and the projects to eliminate or
lessen these constraints

Classification of areas according to the similarity of constraints for
development

Formulation of sustainable integrated agricultural development programs
based on the above data and information. The development programs will be
formulated considering the following aspects :

(i)
(i)

Formulation of Basic Agricultural Development Plan including the land
use plan for the eastern region

Identification of Area-wise priority projects which include various
components of the countermeasures which can solve or mitigate the
constraints of development as mentioned below :

i) Agricultural development and improvement including farming
techniques, agricultural extension, agricultural processing, marketing,
and farming organizations

ii) Restructuring and development of agricultural infrastructure
facilities with respect to water resources, ravine reclamation, on-farm
irrigation system, surface and subsurface drainage, land reclamation
etc. '

iii) Development of social infrastructure facilities such as rural roads,
domestic water supply, sanitation, rural electrification etc.
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(7)
®)

6.2

iv) Other necessary components of the projects pertaining to each
selected area
These projects shall be prioritized according to their necessity and importance
and selection of pilot project(s) for the Phase (II) Study shall be made.
Based on the necessity of the pilot project(s), detailed topographical and
landuse surveys shall be carried out in the selected areas and the maps shall be
prepared.

Feasibility Study (Phase II Study)

Technical and economical feasibility of the selected pilot project(s) shall be carried
out covering the following aspects :

(D

)

G)
4)

)
(6)
Q)
®)
)

Intensive surveys in the priority areas and collection of data and information

necessary for the feasibility study

1) Meteorological, hydrological and water quality survey

2) Soil, agronomical and land use survey

3) Survey of irrigation and drainage systems and on-farm irrigation and
drainage facilities

4) Livestock survey

5) Survey of agricultural processing, and agro-industry

6) Survey of rural infrastructure including domestic water supply,
sanitation, rural electrification etc.

7) Marketing and social infrastructure survey

When experimental facilities are required for collecting the necessary data and
information for these projects, construction and monitoring of the
experimental facilities shall be carried out. The experimental facilities shall
cover the following aspects:

Experimental facilities to explore and analyze the possibility of using farm &
animal wastes and local energy for the rural development. The local energy shall
be used for integrated agricultural development activities including water
pumping, post harvest, agricultural processing, rural electrification etc.

Analysis of data and information and formulation of a detailed concrete
development plan for each project selected in this Study

To undertake a preliminary engineering design for the various facilities of the
project

To prepare the cost-estimate for the selected project(s)

To carry out the economic and financial analysis of the project(s)

To evaluate the social and environmental impacts of the project(s)

To prepare an optimum implementation program for each of these project(s)
To establish a guideline for the water users association and irrigation
department regarding the operation, maintenance of the irrigation system and
the effective water management practices.

¥ —43



(10) To propose planning mechanisms for developing a strategic plan for the
agriculture research system and the priority directions of the agrarian science
and the respective research programs according to those directions

(11) To propose cooperation linkages with farmers, farmers associations and
research institutes

6.3  Study Schedule

The Study shall be carried into two phases; i.e Phase I and Phase II. A tentative Study
Schedule is shown in Fig 3. '

6.3.1 Master Plan Study (Phase I Study)

The master plan study shall be carried out within a period of 8 months, i.e. field work
for 5 months in Georgia and home office work for 3 months in Japan from the date of
commencement.

6.3.2 Feasibility Study (Phase II Study)

Following the master plan study, the feasibility study shall be carried out within a
period of 10 months, i.e. field work for 6 months in Georgia and home office work for
4 months in Japan.

6.4  Reports

The following reports will be made by the Study Team and submitted to the
Government of Georgia.

1) Inception Report
Twenty (20) copies at the commencement of the Study

2) Progress Report (1)
Twenty (20) copies at the end of the Field Work in Georgia

3) Interim Report
Twenty (20) copies at the end of the Master Plan Study and the
commencement of Feasibility Study

4) Progress Report (1)
Twenty (20) copies at the end of the Field Work of the Phase II Study
in Georgia

5) Draft Final Report
Twenty (20) copies at the end of the Home Office Work of the Phase II
Study in Japan

6) Final Report
Fifty (50) copies within 2 months after the receipt of comments from
the counterparts on the Draft Final Report.
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7 Estimated Project Requirements

7.1  Japanese Contribution

The Government of Japan is kindly requested for the technical cooperation through
Japan International Cooperation Agency (JICA) including dispatching the Study
Team, supplying the equipment and other facilities mentioned below for the Study
and performing transfer of knowledge to the counterpart personnel of the Study.

7.1.1 Expertise for the Study

The expatriate experts required for the Study will be as follows :

Team Leader

Irrigation and Drainage Engineer

- Civil Engineer

- Meteorology and Hydrology Expert

- Soil and Land Use Expert

- Geologist

- Agronomist

- Livestock Specialist

- Agricultural Processing/Marketing Expert
- Rural Development Planner

- Design and Cost Estimate expert

- Project Economy and Project Evaluation Expert
- Surveyor

- Environmental Expert

Total : 14 experts
7.1.2 Equipment and Other Requirements

Three personal computers and programs for hydrological calculations
Local transport for the Study Team - 3 Mini vans

Xerox machine for the Study purpose

Water Quality Checker for insitu measurement of the water quality

The above facilities shall be handed over to the Ministry of Agriculture of
Government of the Republic of Georgia after the completion of the Study. It is
requested that the Study Team shall bring all the necessary equipment, materials, and
other consumable items required for the Study.
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7.1.3 Counterparts Training in Japan

Counterparts training shall be carried in Japan for 1 to 2 month(s) period about the
Advanced Crop and Water Management Techniques & Agricultural Research System
in Japan.

7.2  Contribution from the Government of Georgia

In order to facilitate smooth implementation of the Study, the Government of the
Republic of Georgia shall take the following measures :

(1)  To secure the safety of the Study team

(2)  To permit the members of the Study team to enter, leave and sojourn in the
Republic of Georgia in connection with their assignment therein, and exempt
them from alien registration requirements and consular fees

(3) To exempt the Study team from taxes, duties and any other charges on
equipment, machinery and other materials brought into and out of the Georgia
for the conduct of the Study.

(4)  To exempt the Study team from income tax and charges of any kind imposed
on or in connection with any emoluments or allowances paid to the members
of the Study team for their services in connection with the implementation of
the study.

(5)  The following facilities and arrangements shall be provided to the Study Team
in cooperation with the relevant organizations :

- Data and information for the Study
- Office room(s) and materials
- .D. Cards for the members of the Study

(6)  To assign full time counterpart personnel to the Study Team during their stay
in Georgia to play the following roles as the coordinator of the Study.

- To make appointments, and set up meetings with the authorities,
departments, and firms wherever the Study Team intend to visit.

- To attend the site survey with the Study Team and make arrangements for the
accommodation, getting permissions etc.

- To assist the Study Team for the collection of data and information

(7)  To make arrangements to allow the Study Team to bring all the necessary data
and information, maps and materials related to the Study.
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Fig. 2 Location of the Study Area
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Table 1 Land Use

Land Use Area Percentage
Arable 799,500 11

{1 Perennial 322,200 5
Pasture/hay 1,881,800 27
Forests 2,750,000 40
Urban and Mountains 1,188,500 17

Table 2 Climatological Characteristics of Western Georgia

Ttem Jan | Feb | Mar | Apr | May | Jun [ Jul [Aug [ Sep [ Oct | Nov | Dec | Ann
Temp ("C) 5.1 587 78119 166 [201 [ 2241226 | 193 [ 150 | 11.0| 7.1 13.7
Rainfall (mm) | 160 | 138 | 132 92 83 [ 125 136 | 148 | 180 | 188 [ 135 | 174 | 1710
Wind Velo. 29 30| 3.0 28 23] 20] 2.0 1.8 181 247 2951 29 2.5
(m/sec)

Table 3 Agricultural Output (with 1987 as base)

Year Crop Total Agrl. Output

Output Agricultural as % of Total
Output NMP

1987 100 100 30

1990 82 87 37

1992 39 47 60

1993 33 38 68

1994 35 42 -

Table 4 Cultivated Area (1000 ha)

Year | Wheat | Barely Maize Beans | Sunflower | Soybean | Potatoes
1985 | 81.0 41.0 122.0 14.0 12.0 13.0 32.0
1986 | 87.0 43.0 108.0 14.0 11.0 12.0 31.0
1987 | 86.0 44.0 112.0 13.0 10.0 12.0 31.0
1988 | 88.0 46.0 109.0 15.0 12.0 12.0 31.0
1988 | 51.0 35.0 154.0 14.0 14.0 10.0 29.0
1990 | 92.0 47.0 107.0 13.0 13.0 8.00 28.0
1991 | 102.0 48.0 115.0 12.0 13.0 5.00 23.0
1992 | 114.0 47.0 95.0 10.0 12.0 2.00 22.0
1993 | 87.0 39.0 112.00 9.00 14.0 0.10 214
1994 | 69.9 27.8 138.2 16.60 18.0 0.80 24.1
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