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FTA1-3-1 KR FELICHITE2FHEEDR b

Knit Maker Apparel Maker Garment Factory in Oman
{Thousand Yen) (Thousand Yen) (Tstimate)
Raw Materials 1,192,042 45% 58,275 14% 60%-70%
 Lobour cost . 939,516 36% 241,996 59% 20%~25%
Depriciation 66,013 3% 7,529 2% 2%-4%
Rent . 10,698 0.4% 4,482 1% 29%-3%
Insurance,Utilities and other 121,293 - 5% 22,367 5%
Sales and Administration 306,684  12% 72461  18% ) 10%-15%
Toial cost : 2,636,246 100% 407,110 100%
:if;;l]fe?: Machine & Equipment per 1,384 | 230

Source: Production Cost Tndex for SMI & JICA Study Team
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FA1-3-2 B - MBI EET LA
(Unit: US$'000)
Couniry/Area Commodities 1987 - 1988 - 1989 1990 - 1991

EEC Blouses 1,318,939 1,524,113 1,838,651 2,562,108 2,785,988

Coats and Tackets 1,536,881 1,943,411 1,927,629 2,347,737 2,806,784

Dresses 843,943 825,370 765,060 858,560 928,575

Jackeis Blazers ETC 651,089 965,273 092,071 1,240,747 1,414,206

Jerseys,Pullovers ETC 5,167,484 4,945,318 4,9_45,318 6,144,525 7,324,597

Mens Shirls 1,626,557 1,916,913 2,109,783 2,898,700 3,307,086

Skirts 1,092,138 1,200,116 1,246,986 1,590,242 1,581,732

Suit 684,565 651,356 698,205 901,117 850,482

Trousers,Breeches, ETC 2,839,354 2,011,319 3,197,350 4,616,453 4,986,582

Womens Dresses ETC 1,509,094 868,953 695,259 833,563 975,590

EEC Total (*) 17,270,044 17,752,142 18,416,321 23,993,752 26,961,622

Japan Blouses 113,786 198,547 295,096 326,767 329,171
Coats and Jackets 229,784 244,182 371,481 371,384 424,756

Dresses 55,851 104,876 111,339 102,268 144,713

Jackets,Blazers ETC 424,763 203,732 182,349 155,937 150,545

Jerseys,Pullovers ETC 911,458 1,399,769 1,650,757 1,489,969 1,662,303

Mens Shirts 150,636 297;455 456,419 457,622 491,492

Skirts 65,920 117,748 155,743 197,976 219,823

Suit 37,857 68,920 167,642 202,908 198,447

Trousers,Breeches, ETC 145,237 257,194 361,012 351,538 434,075

_ "Womens Dresses ETC 60,594 84,080 90,277 99,046 102,407

Japan Total  (*) 2,195,886 2976,503 3,842,115 3,755,415 4,157,732

USA Blouses 1,464,271 1,478,534 1,810,780 1,919,106 1,952,074

Coats and Jackets 905,712 913,111 691,734 785,055 921,629

Dresses 571,467 599,719 713,877 780,318 746,163

Jackets,Blazers ETC 199,631 219339 236,076 207,885 248,574

Jerseys,Pullovers ETC 1,972,716 1,802,347 4,656,148 4,461,722 4,483,822

Mens Shirls 1,485,287 1,565,347 1,763,926 1,773,685 1,870,932

Skirts 625,378 541,462 660,412 667,930 651,735

Swil - 253,509 302,996 ' 356,099 313_,448 328,354

Trousers, Breeches,ETC 1,343,266 1,463,680 1,909,435 2,110,839 2,225,755

Womens Dresses ETC 383,647 341,338 428,279 433,869 403,868

USA Tolal (%) 9,204,884 9,227, 873 13,226,766 13,453,857 13,832,906

World Blouses 3,709.888 4,101,917 5,037,307 6,298,838 . 6,762,446

Coats and Jackets 3,625,320 4,199,136 '4,137,307 4,795,384 5,698,310

Dresses 2,679,326 - 2,422 441 2,369,052  2,457.7705 2,589,997

Jackets,Blazers ETC 2,053,302 2,180,676 2,252,404 2,465,006 2,788,366

Jerseys,Pullovers ETC 11,128,620 11,918,963 14,670,975 15,468,736 17,579,157

Mens Shirts 4,637,551 5,281,110 5,941,725 6,834,634 7,799,567

Skiris 2,399,825 2,549,291 2,782.014 3,256,486 3,257,766

Suit 1,692,004 1,658,141 1,725,857 1,836,757 1,915,307

Trousers,Breeches, ETC 6,245,809 6,502,228 ' 7,547,583 9,274,198 10,300,848

Woniens Dresses ETC 2,674,564 1,980,031 1,794,195 ~ 1,867,115 2,107,723

World Total  (*) 40,846,209  42,793934 48,258,419 54,554,859 60,799,487

Note: {*) Total of major apparel products

Source: UN International Trade Stalistics Yearbook
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(5) & DAhDIERESEAELS, (Other Non-metallic Mineral Products, Sector Code: 3699)
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EAL100 ) 7 VELLD b DIFSHEET 5 2 H%, 1P X 4~ Tiber GlassBlf (FRP
F R IFRC) DBHERE TH 5o D OUHET dF ched Glass A Bk LTH D 75 2EME
B3 U TOBHETNIT. & D BUAD/INS WHETTTH 7 AFMOLEEDY T T &
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422  Structural Clay
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PICEBA RN E DD ETh oo & DA, 1 Ui ARKO—REEN B
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Plaster LS ZHHI A VIR TH B 5. L LimeBUESE HELE LT3 HRIKO L
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Yy - (1) S, BRINTOREETIED. LU, EHIINEEHEC XY
 BIREERA BME LT A RN TENR o A bigic H 28T, € O— DI id Ministry of
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Tib, _ _
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Rbsi8 (BRI A AN AT U T A0 PIERO A'Dhahiraiific H10593
P LTH 0. BIBH GRAY) MO TH 5 S EARLTIND, o, [
{3 | 7 )b T O THII (Muscatiz 1, ADhahiral LOEIIRETHDH) Z &b, HE
OISR & B EAVTE B, U TN U & & A1 X, Omand:Hich
o, O OMBURREENSETEL TS L0 LTH S,

Concrete block SERE I N L IIWENTH S, TR ﬁ‘MuscatiClO\ Al Batinah &
ASharqiyak 181 &, FH2ZEEMBHDL This] 0~ Ih LD I35 hicE s
EFAHA . Muscat A DFHIRIT HHTE LTV B, 42— ¥ O— RSB IR ST

Oy ZETHY. Yoy s OEBICESE D EESHRPREELEL LT EI AN,
B NSO EEDBAL LT B bOEEDN S, T 0%, B9 LbKR TR EAS
BT, BENSROMETS S - EETR LTS,

Readymix Concrete 852 & 13, KI5 TRMEE ] THET) TH 5. R,
Muscat, Al Batiglahao ALIE$#8 & . A'Dhahira, A'Dakhliya® ESEE & 1243 B (DhofariZ i3 %
BINTHBEEOIITOD, HEBICEBEELTOAERNH D ZDOHEE IMozaic tile B
KB LTHS) o

Tilesds & UMozalc lesBigsex it . [ARY) ZN—4c9, [l Fh—TFic6, 315
H¥A Do TilesDRAEE (5) 19~ TMuscathl, Mozaic tilesD A A2 (4) 13 Muscat & Dhofar
Eizahhs, fﬁﬁ%’ﬁi‘ '_I‘iles{iMuscat & Dhofarts &1, Mozaic tiles{d. Muscat{=2. Al
Batinah & A'Dhahirall & DM TH 5o BEHHMORIETH D BT U b AR RN

ZHEEUEHEDERDRA,
 Mozaic tilestD FIEIFTHE T H % Marble tipds & (Fpowder, Aggregate, 2t I A7 VEW
EREWA L. BRYA Y M EBRAREER LTS, KGRI EBLINLA 2
O —BUSIRA B LT A% /D - B FEE TS LTS,

S SR AT £ O RSB D . Muscat Ti325 x 25cm, Dhofar THE30 x 30cm® & D H3E
SITU B, AR, BHAL U7 KIS C B 2E200-1,000m2CH 5

N D BZII B AUDS C . DDOMEDRENE B I, LI EHOBES IR
ShiEe | |

SobarHB DB+ Muscat HIBc & TS AT B35, Dhofarlisdd LA, 1 Muscat Tl T
B h A9 < o I Muscat$ i ADhofar T HHI IS BA LTV Ao ShUd. EEKTHS
Marble tipD FEHMuscat iRz H b . ZOHEI R FOEIZL LD TH 3B,
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TileBUEHHORBIHON T, BRI AV TR BA Y PROTANVTH
A9 SRS,

ARES, ®MAEHUSEEIRREHOMTEETH O [RE] HMuscatpiz3,
Al BatinahH 12 LD ST, T HMuscatIfiZ 1S BFEATT 5. b7
G DL AT S DI T EATE B
- Muscatili DR LD 5 BIDBMARMEEINT. LTS, {HPNEoKER 2 g5,
WHE LT, Tile (30 x 30cmiZHED & 0) 15 LUSIab (& D AZ OB D, REMOREIL K
bhB) FEE LTS, VIR LTH. BESEAZET 2 AR AH I LAY
hAEWTH Y, FHAENMLDEROITHIRML TS,

Muscatiti D343 Z N ENITHHRET T 5, BoROFREHIL. ZRINORIET, FH240
m2DELERE S A L. BLROT0%4 8L LT 5, SO HERIRMIHRS. HEEhI
ERATTS000m2TH Y TV Ea—F—» 22+ a-LORFBEMEHA . HEORES
MEOEHOBIFBFOREE LTS, oW, Eio. BUFERS JURBO XL
Tuday MEREE LTS,

TAUCHE Ly SRR, kfmzlybnﬁﬁf5ﬁt®&ﬁ%@mm# BOHEH
PENDT, EFBL]%BF‘JGJL%%%‘%?H%& LT3,

BEDhofartb U H7 L { LS WAHM TR, A OMarbleds & Uaramte%ﬁﬁ
RALT B EEHIE L bOTH B, Uir Uy HERIETS UIRERA (7Y~ «
) WIS B OB THRAYY Sh. MO, TEOBEEZFRE LSHhEL S
L -ThB,

LEoizdh, TR i?“}l/"-'?nFZArt marble bathset, Kerbstone’- 4 pE§ B B H1.
[dafp2E | 77 )L - i Kiichen counter top%- 2 BE§ B HEM I D (TN bMuscati[X) & 5,
Iho bBLORFAEELTHA DRI NS,

b FAREE] ST & [HER F T EDNTRYD SRR T HEL 2O
Te7 - THEEHNSHEEDAELE2HS, 000_ VT IVABDINEFEDNLD O H DI,
Concrete block & DADE A+ by 727 ) — MR FARINIEE LTS b SRS
. —H BMEHEEELEMEELTOSbOLRONE,

ZOMOEBL LOED, OV T 7 ¥ —OREEIIE. —E-HNE HH0b 50
%iﬁﬁ [JT(!"Z)O
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Asbesto pipesBi 3 (Muscat) o A< — VIR ORME T, TRALOEMMMRZE L ALE-S
HNTID, Asbesto pipestc ¥ U TIPSR HMBRAD A —— T, MM (551400
T3 U 7 300 05) A 342 Abu Dhabi{Z#itl U Tl B, BEOBAGAHE0HTH Y, Plastic pipes
(PVCE L UPE) 1B L Tt ik & A = - VT &40 & - T 5 134 Fiber glassifin,
IR ERANIC B KK PlasticBlah s &8 HILE L TG,

BaryteS5 % (Dhofar) , Baryle®D {4, Quarz, Bentonite. Limestone®$D 8§ (Limestone L1
PIETNTHA) BT L LT, Drilling mud it 865 U T 5, BATRIZIZIG
RIS A TR LB, BMSH I35 % D18 | emergency S RATBILFE: LI thh
(CUABIEI SN B BIECH B,

HEOS B BentonitelZ DO TiE, SRIAOREELSH D, A VI~ ARG LTRFELT
"5, 7. LimestoneldRIZTHHBREBAN I ATHEN 0. SMEOERPAFTSE

B8543, Drilling mud IAD S LT E 5138°TH 5,

Eldorado stone 8% (Muscat) . Eldorado stone & i, SHEGROBAR. Al A v b, B
Al SEERSEKCHD . B Bk Ui, BEWARRAOBRAERH TS, BERIH
WAME U THEDT, cHEREEN, '

Brick B2 (Muscat) o BERADBED & FIEEQuriyat D B L THE S h BAEGIK
R Uy KEMATRIES ¥ (MBS UgE ). B Uik, BERETELT
Silica-Lime BrickZ & LT B, Tv 7 Y —b » 70w 7 X D@10, b 1L 01
ORETNAEDI TS, EIPHIH AT RSO,

GypsumBRE (Dhofar) o FTADMarblel T4 %D 5 5D UEDFIEM & Bbh 5. HA
Cementilis 28 (i OWe—DUHARE Th - fo bt i, FIHIEO Cement a4 35 LIk ER
WARIE Uy Z 223105 £ € 0 AERUST 510 &, BPREBITEItE LTS,

43 Rk

LOY TS —id. 2REUT, A< U OERNERICRIR L., ERERERIICET
UCHE LT S -3 S BT 5 5 S 0VCE B, COMKT, HATSIC BT 2 5%0KE
CRIRESYS A 5. LU, B0 Asbesto cementilit# OH . Mozaic tilelii JH Orp
r-Aggregate°Readymix concreteD i b Bfﬁﬁﬁ Lizboddh s IR Shaksic, K
2% | ohicid. BNREOEZEMEISH UTEMbE i A0 EN N A EEi A X
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WEEbhA,

Fro, SHETIEREUCEER L BF L0 9y 2R LT, EREEE~0fiH
CIEBAE RIS I B THA D, |
T REAMIEORMEOPICR, BREARH LTS 50050, hofibE
HAE LTRSS ORBICET U T Ao ¥, UABH IS KIEA TG L., &%
WE LT B Aggregate il b dH 35 o

BLEDED, BT — B O TR SN TROZOH, b Ly B RT3 2 &
HYCHIUL PR FROERATA LT, FNOHE ST OGCCHTROREA b L
5% DN BRI BB, TOOEDIE, B BR PBEASICT <R R
THHARA— KL DEOEDR Wik BAMHE LTORy 77—V Th 5, B,
QOHhDRED, HA Lo~ FBLU Ty 7 7 L& @R U TREMOFTH-PH H 8D
BEAITIR - TE Y. BEATAL>2H 5, SHEEFEEOSEZIZLNE., REDGypsum
BB LUy 7 % — VBN LIS R OREDNED Sh T 5, ZH SHREHME O
3. REOK-OHENEA OIIRO B O bERINE D ERDAEND, $h. BE
DSilica Sand & EAH D . ENTABRIBEINTIOS S EH 5. Lime-Silicate Rl
DRBILHEL GNBTHA D, |
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5 SR

51 ¥R

SITCHE 4:)8 Bl 5% T3¢ (Fabricated metal products sub-sector, 2K LR — kT ) SEARIET 3
ERERTHO. LU, BB TREHT ) 4. 2OMRICL > THHRLTEY. #AL-
S5-LpH 7 7 ¥ —HFATND,

TR EOMAD S 1. GBS IS T OAGT BTN L - THT 2 DR
BATRELYLT . hid, 2EERTEN, £0REEE CHTOME TR Uik
OBIULERNI T TS ¥~ UCRRLTE LI TH S, MEETENS R, TR
HET-WIC RSN A SR ERMOY 78 7 ¥ -2 KAL-S2007 T

AT — OB TRELEMOSITCY 7& 7 & - 3EHE . BRG], Hudyliok
AL-5-1 Giitgs) 1R . -

AERAISS0MB B 40 BEBINI07T Y 7 VB L0 B ARG kDT %, 3TH:
KX T, 80%% B2 H451 I3 RERNE5,000) T AU TORETH 5,

I RERAE RS O (B RRERITS000Y TV Lo B B Lo
BRI T B & B A A Ly 2B, 55 @IIRAE SH 1B EHR e LTEBIL
TOBLETHD. JIUTH U /D - BEEEOS { (BEHLtalk s 5 1) 7V F) .
HI DIV TE AR & Uy IR O MO RS & 12 & A EFIEIC L B T2
Vaw I TORETHD, .

5.2 WREBRIRYTEIY-RORIK

521 SREEE, SBENSEEY. 2B

SRR T EARMESITCY 787 ¥ —BICR S &, 5500 5 B0 &R LR
(Structural metal products) #7787 & — &5 L UM AL THIBELS (Fabricated metal products) 1
7f7§~@zo®#7fﬁymuﬁbfm%o&uvﬁ%ﬁmghmmﬁﬁ%ﬂ@mm
fumiture) 7 7 ¥ —DWHTH D = OISO TIRALIDI6HE HD T Ba

GEF B (Motal fumiture) DAHED > BALDBEBNKION ) 7 VL OKFEHTH
DL BB I8kIE2/5,000) 7V FORREETEMICBAZUF vy TH 5. KEMAHE
3 BREL A TEAL 5 7y BT RO O F ¢ By NI SRS
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LTin5b,

SR BB M) (Structural metal products) FERTAE b BEHREN075 Y 7OV LD
Atfund g“»sjc»—:fc&\ 255,000 7ML FDI2ALCHREI MBI T — 7 & 2 » THAH
EOEHEEL LTS, FEEICR. SRS KT &R 2ok EOBEMRIGEY
BELL TV ABGARELUTOSRESZCTENTH S, LU, 2Ok
BDF 2715 EOBEEATD . BB B UG - B bR ENT S,

N BMEEOHE DML T Bl hERY 7R ETH LN BROY A ZHUN
&<, FHEPBLLD LD AR,

SIEBBLSLEB (Fabricated metal products) 143 42643 FROSR ﬁr:uf%i‘u‘i%‘%ﬂﬁ@ﬁ%

SRS b HE DROIR SN, AF&/h - BHOEO TEHEAE L TO3 AR
UCH B, ATALOBMATH. B RN MEOMI. Sl XUTNEE -7
T VA 8L Yy Y —REDPEE RTINS, $l, Al =7 —CRAEORE S
H%Khofhéﬁﬁmmfﬁhfh%oitwﬁﬁmﬁwﬁLiﬁﬁr&%%ﬂ\#ﬂﬁ
FYTH B

ThOEBHEL. SBHEY. SENSOSMMCARANE R, $HEETILS
=0 AOPRMTEMERHA L. MEAARE, e, B3I L5H LA &7 5 bOT (R
BN T A GG b0 b5 5) . MTAHMES . 85572 MO RO &0 5 #4
H65-75% & /@

$7o. BEERBBA LN - T b,

522 SR

LEEOIFMLAOHFIMAEH IO TN S 1-3LITE T,

LT F—E I (Engines and turbines) {4 RE ﬁ’LZ)A%(i?kﬂ% ?7’&5’*7&%2’5\ o
DI €y AERTTHEL TSI TH 2, ORKOLE, T—F — L LOTRIP
BT, BT )bm&%&#ﬁ'&ﬁ\b&#%ﬂﬁ\ WHFEMABRA L, BTy Ly
AR S HE M 78 COBMIN T, SSRIVDARGIN T HANT, elhts B%FT > Thbo

{‘@ﬁ_ﬁ{ﬁ"‘ﬁ?'ﬁ (Other machmely) AN B3O D B 1k, (A BRI A b\ IR,
WD S, BOKEI EEUR LTS,
Fiz, TR %X&%ﬁﬂﬂfa '}@3?1 D3 bithid, RCEME., feeder pﬂlars\ switch fuse units? &
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ERWET B RETH 5o |
BRENHPIOULE EhEh, b—g Bk, 1T 3 YOMANTET > TOERETH
%, | |

ZOMRLMISHFID3ED > B, BB Sy 7 ) —~EXKEO°E L OB
bLITELE LTV ARETH S, AU Sy 7 1) — THIZGCCHRN TR TH TH
Do MD1LIL. PVCHEREBENETH L, ~OLELEMEIIATHAR TS B4, b
FHERARHTH D, BEERIRINEE A LDHARETH 5o

BBy HER 240 5 B HEE M O J V£ — & — 4 REM (Replacement Equipment Market)
FIHCBIE LT 5, ZOREORA . FMEHIS PEROMWHTS ERRIHBUIEE A ST
HO. o TREHE IR MIEEI R MDA BEGIISHEREI b, SUERIHIEN
EOEOH, MEIC LA SHORERTH D EABHERE/NX b, RIS
ARG AR AEE LT AL TS,

RSO AREE. —RICEHNREDO0-85%% it ThE~— i
HFEDR0-45%4GCCEFEMF ICiL LT 5, ERNTREFICGCCEEN o ORAMN EBEGd
BABICH BN, BEOMHICL Y LROT—4y Y2 TABIRLTOS & AIEO
REDR SN S, o, BHEE UTRMBAR EEHT 5 &2 AT A NS 3 EH
TR POEIEHIRNE Y A7~ OB LELE BRSNS L DIT, ThoDf3E
LEENE NI EIHETES L5 SF ) HEMLEED T, @RI IR - &
I - THERBE I TE B L DI - Th D, #-T. Jh SofRoH kit —
Iz U U, SRS EEIET 54 — A% { . OBG~OSHEHRE

%o

523 ZOMARENE - HHLF

Pl bak~fo Bz, A % FTH. £ EEM (Cutlery, hand tool/hardware) (< B2
J55.000Y) 7 IVELUF OSSR, BB BB T 0 52J75,000Y 7 LBURO R
Ehitd s, ST T 4480, (Special industrial machinery) WEHIE T Ty 2 B BT D
AFEAAL REBUEI0TT U TAVBLE) & Bt ST 52150000 7 VMO RHESIH., £D
ARSI 10T ) 708 K OFTH5,000) 7 UL ST DAY 16k d B ST AII T
H5bHe Jﬁﬁ{:‘n\ 'ﬂi}ﬂﬂf@cﬂ%kﬁ (Shipbuiiding/ repaiﬁng) E:{iB*j;ﬁ{?_Eﬁﬁ ARTHAENNTRESHY
FIVELT @) 25,000 IVELF (Uit TS DSut VLT B, Shid S Bm e
375 REAS R LT AR TH S LEE AN S, BEEEMICAEIhARED S BT
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CIBR RO b5y 787 4 £IEL TS, Wk, ShSOREOTHNZFN T
HDo

53 HBEORSSEALLBBBTLEREOEEL
531  EOSEURHS

BB, ARBCOM. HO. . BR. 1 v Ty FEEDEENE, B LU
E1ile)) ;}:fﬂ@i@)\i)\wm_fﬁ CL TR T) T243075 Y TIb @177 b ) b3 ZORTIIER Y
HCHRES % & EAEAB USNTHIR U Ui Uy Bt & MRS I T ORIRER 45 > )
b2 Y 7 3 S BO S BRI RRO I DIDBETH 5 L BL Sh 5, FIZ, GOCP
FRIFEROBEARRE Ul D 5 U0 RM b EL T RETH B, 11U, Z0%
By IERHORELRPAOTAS D, FHET - EAEOMES LT LA B,

532 BTk

HE. MR EOFEMP. B ST T 4w T4 TR SO %%ﬁﬁ LS EhSaE
N5, RHAISA0TT Y 7 b, 157,000 h 23255, ZOHTEE « or— 1 ¥ 7 Hibi3,500
JIYT I 8H8000 b DL WE - - VT BOREAERBIIAE (. ZOHE
LSOV THEHAERE T 5 U NI LT, |

WNTRINICAZ DD v 275 POTERRT, 820059 7. 1H3600 b v Th 2,

533 HRAS5— TPy, RTHEEFOHGH

TOGEHTTCIN—-TE LTHRADRLEZ O DIT, BRI EA L UL OWRGT5,900
FY T by 1552,300 b 2 (—HER0M D BRI ST LT b Bt T SAUid18H
OHS. Kb LU6Hi 21— FREENT S, SEHOBE &R, 4 . ﬁ:ﬁﬁﬁﬁﬁot'&/

Z—REEHEd 5, . .

KOTREODIE, B—F—y YD, F—E v, RUFEDLI0F Y T ibs 4,000 b >
THdo UL THOHBHS. 60— F3aEEOUETHERTH S T &“Cibi)\Z)ch'Dh.\ ¥~
@%ﬂun@%‘féﬂh%@f&’)@ ﬁuu&&ﬂ@iﬂ\?‘b%%(éimh

CZRRKROTEOORT 7 vy 30Ty F—Hik LU 0¥ D1, 7307:7 Y 7’»'6&325
EIFBECH LENTOB bOLHDAFHAM) . ZOFTETTIYF 4 ¥ aF—B LT
ZOEEIEL6505 Y TV (W9 EB) 25D Tivd, BIEES B0 I3HAN TORefE DR
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II\§WMJMﬁmk¢U%®%mM,mmbU7wT_hn&mrm5abbb\

H@‘uiiSOO ]\ /&g< PR

534 BT - B

B %ﬁ%ﬂmﬁﬂmﬁwmi AgwF, TS50 T TRV —ILED L HH—RER
DL E <, lﬂwﬂhﬂb3&mbzf&50_nbmﬂmﬁEmA&%iﬁiﬁmX
THRTCHY. BHEELAETHEEEL 0D,

RNTHOOE. RS, 5 o426, 7L Bk y MIETL0H Y 7IMASHT
Do MATHy AT—F Ly NIk y MAASITH . GCCHEEN S0k
Hbaw ﬁﬂﬁé??%?ﬁ?ﬁ&&%hﬁﬁ%ovﬁéo

B, MERIER I SICRNTLIA0F Y TVTH B, mmr%ﬁ%ﬁﬁ&%&xo
R DMADOTT ) T A ED TS, Ui, COESBERES S OmREAL, 1991
AEIZIR30077 ) TOMCBE T, SO0 Y 2 s Mohbvb BHATS - 1A A,

535 MHBESLVZONS

B kU2 DM OBAR. 33,1005 Y 7L &, SEEREEEALTD0%E b4
EDHTUNB, |
ML SN H%ﬁwﬁﬂuﬁﬁﬁﬂﬁmm . BHEBYES, 1008, AT HBI#2,700
B ST2E6,80075 U T NDH TS Fio, HEFHIROWMAELS6305 Y 7. 1774,800

FTH S,

RIT AT AR AT 5 1T E RTINS O, BRI ARSI . CKDEHING
TEBTHBHHICH Bo 17 Uy BENSHIELTOSBAITIHHELL,

B RO BT b AR R RS ERFTE SBIICH B A —A—., HifE
Ik BB, EEMIEEL D LB UL, BOWD/Sy 7Y~ VT s —D LI,
SBIEMICIET B 0 & A S DREARTE A DOVT, SHORANE TX B4
A& D, GOCEHOTES bR E LT, MO TRIICHET S b0 L1558 L %L SN 5,
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54 {ERITHEMNUTEIS4-DOBEREREL
541 HIRBIRRIER

Frzifete k1T, e UATh BRSO MBS AR, BAL-S-2 (FiH8)
Al R TR ED S RAIE LA EPREHAROAETH B, HHORB,
BTSN S DBA S GH T OAT, BEHEG L. MABE 26 LT
Bo FUABIRIE & A SORMEEL, FIBIRERS 5 ILE—F — 28 EORMMETH Y.
TS ERALTOEONBLEL 54 & VAR LTS L DI — R TH D,
BRSSO R TSRS S 25, — RIS TSI X 0 ST T
HINTHWD, FRTNSOREOT DT b3y AORHHTE - TEY, TR
EDH IS TERDT B EL SHBITLROHAERIE L. SEADHEEDTHBH,
A= OBEFOTh SR TEIRITSH D, T, S0C IS L TR0 8455
TE LB TG > T RD. BEASBRNTINT UL, BAXTTOWEORHIRT
B3, ' | |

I - BRI OUT by BEBBUT X DNE 550 REESOESELEE L. Pt
CH BB SO S BRI HEAMICREE S0, Thbhb. SEMTO—MEE TR AR
423 S S IZEBPE ST - T,

542 EIEERIEE

LR ORGBRBGRIII LOBGEHR LD, Rad O EesicLich LT
W FBICIE, BINT AR TOMORR LALDRE L1 D05, A5 AR bl s
PSR TR 0T AN EE NS L - TL B, UL, BB THARORME S
H0. TOREBXERSNILN, |

B - B EFT - TODMTEHICECNERINEL T 3RFAIUES O /D - S
KRB S 5 O LRSS,

WG - HrHE & RLEHIOMB A I Uik 3 TRTH D BIBOMA, ¥ v 7 BORMESH
WREND, KBOTS v MUELFEE LT B L2 A0S, BEMHOMM I EZ A
bathb,.

Aw— Tl PDOR I UDAFEEMED TS b2 AV VRFVRE I T
ru—Y =&, EREEGH S, UL, RERLA—F — 220 Ti3ioar 52
5 — & DIAIE UL
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WA R & A MREIAERE T RO BA LD b, AMOEK « IESRETH S0
HILO & O AT BEABRY .. ARAGEEIRFEL TS, A VAT BH
BAS>TOTHEOEN =2 & UTTHY, Fho, TORERPEL A v — AR
W HEOBREBADE A LNL I THS, '

OB BIFRRAREOLS L FIRE., B T TS A PNICE by AV THRAIRRIES
TS LRBLTE, |

BEAEL, 25mnl TREOKEOMEL Y v — Y 7 RNV FT VA KT8
EITHIE, 70T, BB 21 E - Ty BRI DS & 30k, & v — L FEMMES B
bOTH B, FHHERNE-10MOND » FOREHIRSNB = LDF kb, RELDEMYE
1 L OB TH B

A= OB A, BB ATHEHRNEEOB AR TRARE L. 1
WU TOB. M. & DEETAEETH 5 /0 - BHERO R MIBREEHR & U
THAT 5 bOEREI MDA, BEMRMCLL OMETHIIMER > bR SNS

L

TURAEE B 7L AR & BB OIT B S A POE LT, &Y. RYF Tk
AT, HISEMHEANLTR PO TEEOWL L 20 ERET 5408 TH S, HIZ, T
ZSROBIEAHNTH BIRETHT BBE B,

A TR T VA TRABEL T2 HREIEEACRAINTOBLELSNE, B
BRI DSHPITEAT LT OBy — A BIE EAER LG O MER SN B D5, BT~ il
B OREOBER. Ve—Y YU UARE L. NS F U ATHES DI
S 5/ MR LA SN L CREE U OB OIS B S HIEE S, SEMTHTLURSE
HCHBIDHENR D,

BABHOSI DTN TS BH 47— CHSED L UBE TR SN
D, gk, BCBEETHRO S OERBIHARI DN S D S 5. S, B
B RBHRAERRIIE L. TUR, Ao L& DHEIEAR HEETH Y B
WIRIE. BRI AN B &y FT, —HOBIEIMT AN Uy BT &
| BIEREE S S ERHNTH B, '
to— U THINSOTRANE ST 255, WAHATHAZNTLS bOLEL SN,

Dirpomoanks LTREBENTO REHUES 205, BARFN TS 5,
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2o Et . OO LA TRABIII S SIS B ISR TR0 & 204853 LT,
U b TR RO BESR Uy +O A UERRST LA,

MBI, MO S OHEAIEET A 2 S KD WIAREI Uk, S50, B
SLODBRIECTHE S V. TIEEFEME BT 7o i SN DI LR TH 5. AT T O
EBES) ’ﬂzéh%bﬁf{im s BOEN. R Bk Bun"‘&‘l Roh Tk, 2D
AT S LR NBA B & B MBS I A » 72 ECRARNTL B, Ao— L OBE
EEEHHAVNX I, o RNISERE AN E & 95 SRR BRI S oA
Fbha LAt oo d LT by HUEAMTL LBl S UCIAIT A AR L,

AEEEME, KOOSR EONSI R ONE XN B b, TRERIC & - TR
RTHBo LUy A2~ v ORAORBEIRASET, HEINS o720 DPREL
THEEDD y MVNEH. HHPIDMIBEORETEERE Uy A2 2 229500,

A IOBLE A4 - TOLEGROBE b, B TREST- T 5,

SEFEAEMITLREC, A v ¥, T2 b AFYIVEERH L, Av— Y ORR
BRTETI. Ay F2UEETAARER AL, Sk Ay FFRRITDEIR
W5 B0 & 5 75 A R TN LTV R b Th B |

Ay Sl B R RHTA v F 75 Y FERE LTH D —BG b A v &
TR OTEDIT Tl B,

543 BEINTEERE

VB AN T A T TR & O W DD . BEATAR. k. RIS dmL
IBTHD, A TR, NERRMARTIOIREBELTIHARBHTRELT
B0, JOLBAYESTIARIR SN (R VBFREL HN S 5 BN TS
TR o |
Fehz s e B R b AL PTIBIN T TR A0 LT VB
PR, BIETANC DL THRTH S (—RICEETISEE I BT H., 51 ﬁui%%cm’%
HTITbNTOBRENE |, HEHIIPU),

S8 ATERMEL. A< — U TIRIThI TSSO S & *LZ:’.JQ A Call
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FA1-5-2 BEMIMFICKITZ /05 A TEENER

Product Development Type

Product manufacturing

Equipment-Intensive Type

Boiler making and welding
Plate working

Stamping

Casting

Forging

Heat treatment

Painting

Plating

Machining Typ_em

-|Machining

Dies, jig and tools making

Peripheral Function Type

Plastic processing

Printed plate board fabrication
Contract processing and assembling
Machine element manufacturing
Raw materials relating industry
Others
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231 LDPE ( Low-density Polyethylene ) 3 & TF LLDPE ( Linear Low--density
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- 232 HDPE (High-density Polyethylene)
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FA2-1 RO RILESHISREES

(Unit: million tons)

1990 1991 1992 1997 2002
Aromatics 41,7 424 437 53.2 58.7
Oleffines 102.2 104.6 119.2 142.6 160.5
Resins 728 73.3 75.9 93.1 111.3
Elastomers 38 8.7 8.7 10.3 117
Synthetic fibers 14.4 152 15.6 18.6 21.4
Formaldchyde resins 8.0 7.9 8.0 9.4 10.8

Major infermediates 54.1 54.9 587 82.7 92.4
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FeA2-2 ILTF L

FREMRE S CTFR

(Unit: million tons)

Actual Estimated Projected
1988 1989 1990 1991 1992 wsws® 1993 wsws 1997 iwbr 2002 eor -
Capacity 572 607 639 691 733 64 7M1 62 919 . 46 958 .08
Capacily utilization rate 953 89.7 888 838 837 - . 845 840 9110
Production (a) 545 545 567 580 6l4 30 6517 36 772 47 813 23
Consumption (b 540 543 571 581 609° 31 644 36 156 44 860 26
Balance (a-b) 05 02 -84 01 05 07 a6 13

Note: (*) Annual growth rate (%)

HFEBRD, FE, MBABLUHEE (199245)

(Unit: '000 ton)

Capacily  Production  Import Export  Consumption
Africa 855.0 630.0 58.3 206.0 482.3
Asia 14,321.0 11,960.0 403.1 219.0 12,185.1
E. Europe 7,667.0 42462 161.0 126 4,376.3
Mideast 2,920.0 2,783.0 368 181.0 2,628.8
N. America 24,7920 22,543.0 5.1 . 119.5 22,560.5
Oceania 470.0 372.4 | 25.0 3474
C & S, America 3,046.0 2,444.4 56.1 241.0 2,359.5
EC 17,366.0 14,586.0 1,160.0 1,481.0 14,308.0
Non-EC . 1,885.0 1,785.0 173.0 870 1,871.0




#A2-3 KiyxrsLo

BEHE & U5 |
(Unit: million tons)
Actual Estimated Projected

1988 1989 1990 1991 1992 ‘iomsr? 1993 s 1997 s 2002 oo
Capacity 309 325 358 387 41375 439 073 503 40 S$53° 19

Capacity ufifization rate 913 875 850 815 8&LO° . 81 BT 907
Production (a) 282 284 304 3LS 335 44 360 50 4317 52 502 3d
Consumption (b) 272 278 293 298 311 034 326 37 386 44 469 .40
Balance (a-b) 10 06 L1 17 240 34 4.5 3.3 "

Note: (*) Amual growth rate (%)

HEERES, L, MBEABRTBR (1992F)

{Unit: ‘000 ton}

Capacity  Production Import Export  Consumption
Africa 388.0 365.0 126.0 70.0 421.0
Asis 8,609.0 6,545-(). 2,270.0 1,561.¢ 7,152,0
E. Burope 34730 2,075.0 - 148.0 620.0 1,598.0
Mideast 1,54.1.0 1,687.0 4524 12465 5929
N. America 13,711.0 12,285.0 965.0 2,799.0 10,539.0
Oceania 365.0 226.5 134.0 14.2 346,3
C & 8. America 2,010.0 1,535.0 | 2341 323.0 1,446,1
EC 9,728.0 7,650.0 4,834.5 4,6053.9 '?,798.6
Noa-EC - 1,385.0 813..0 984.0
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£A2-4 AFLUE)V—

FRREABLUFH

{Unit: million tous)

Actual Estimated Projected
1988 1989 1990 1991 19921 sesa0 1993 wises® 1997 i 2002 e
Capacity 32 139 153 169 1720 68 18772 219 .50 224 05
Capacity utilizationrate 962 91.0 878 828 844: 7 8L4 i 799 o8BS P
Production (a) 127 127 134 140 145 34 1527 37 175 38 198 25
Consumption (b) 124 130 136 139 144 38 152 42 17370 37 w2 21
Balance (a-b) 03 -03 -02 01 01 00 . 02 06

Note: (*} Annual growth rate (%)

EEERE T, R, MIBABIGNE (19925)

{Unii: 000 ton)

Capacity  Produclion Import Export  Consumplion
Africa 0.0 0.0 26.0 0.0 26.0
Asia 4539.0  3981.4 1,398.0 508.0 4,870.4
E. Europe 1,542.0 835.5 91.0 29.0 872.0
Mideasi 400.0 366.0 18.0 268.0 110.0
N. America 6,201.0 4.910.0 207.0 1,003.0 4.057.5
Oceania 120.0 116.9 1.0 31.3 86.6
C & S. America 403.0 325.0 176.7 34.6 467.1
EC 4,000.0 4,000.0 956.3 1,323.0 3,695.2
Non-EC 18.0 15.0
World foral
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FA2-5 B{ikEZL
FHREHB LUTR
{Unil; million tons)
Actual Estimated ~ Projected
1988 1989 1990 1991 1992 issws? 1993 sesest 1997w 2002 o
Capacity 196 205 218 225 235 © 46 240041 250 13 2547 03
Capacily utilization rate  86.8 836 826 787 782 4 79.8:3'--:;'_ 86.1 927
Production (a) 170 175 180 177 18.4."": .:'_2.'0'_ 190724 21.6:_ _;'é.’3 236 1.8
Consumption (b) 166 170 174 170 172 09 179" 15 202, 33 230 26
Batance (a-b) 04 05 06 07 12 12 14 06 -
Note: (*} Annual growth rate (%) o
SRS, ERE. MHABEUHR (19924)
' | (Unit: '000 ton)
Capacity  Production - Import Export  Consumption
Africa 371.0 320.0 36.0 53.0 303.0
Asia 64390  5207.0 679.0 487.0 5,347.0
 E. Europe 2,440.0 1,312.0 73.0 381.0 1,004.0
Mideast 510.0 453.0 164.8 278.0 '339.8
N. America 6,353.0 4,951.0 240.0 1,158.0 3,993.0
Oceania 1770 145.0 45.0 0.6 189.4
C & S. America 938.0 737.0 143.5 215.0 665.5
EC 57550  4,772.0 2,031.0 1,917.0 4,840.0

562.0

516.5
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#A2-6 IFLLTYA—N

FhREEB R UPH

{Unit: million !6118)

Actuat Estimated Projected
1988 1080 1990 1991 1992 sesea® 1993 wmees® 1907 il 2002 00,
Capacity 75 79 83 87 91,50 102 963 121 59 123- .03
Capacity utilization rate  77.0 767 741 722 75.0. SUHE 7730 e BS3L
Production (a) 57 61 61 63 68 45 74 54 94 67 10522
Consmnpﬁon {b) 57 58 60 6.1 6.4 29 6.9 39 82" j-‘S.l: 2.2 2’5
Balance (a-b) 00 03 01 02 045 05~ - 12 13

Note: (*) Annuval growth rate (%)

REREN. AR, BIAR LSS (19924F)

{Unit: '000 ton)

Capacity  Production import Export  Consumption
Africa 520 0.0 60.4 0.0 60.4
Asia 2,035.0 1,857.0 1,211.0 - 336.0 2,760.0
E. Europe 556.0 -323.0 20.0 61.0 2820
Mideast 740.0 700.0 172 760.0 172 |
N. America 3,888.0 3,043.0 204.0 1,059.5 2,204.0
Oceania 15.0 10.0 0.7 0.0 10.7
C & S. America 233.0 126.0 39.1 430 122.1
EC 1,191.0 671.0 527.9 303.0 895.9

102.0 79.5 329

- 715

118.1
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kA2-7 Ly

FREEB LCTH

{Unit: million tons)

Actual Estimated l’mjec'i.ed
1088 1989 1990 1991 19927 wwm® 1993 wmsi 1997 wewd 2002 00,
Capacity 572 607 639 691 733 64  TLL . 62 919 46 958 . 08
Capacity utilization rate 95.3 897 888 838 837 8450 840 o1l
Production (2) 545 545 S67 S80 614 30 651.. 36 772 47 873 25
Consumption (b) 540 543 5701 581 609 31 6447 36 756 44 860 - 26
Balance (a-b) 05 02 -04 -01 05 07 16 130

Noie: (*) Annval growth rate (%)

ERERA. LR, BHALXIUNE (19924F)

{Unit: '000 ton)

Capacity  Production . Import Export C(msmnplién
Africa 455.0 255.0 0.0 80.0 175.0
Asia 9,530.0 79333 460.0 286.0 8,169.3
E. Europe 3,162.0 1,965.9 76.0 108.0 1,891.9
Mideast 61.0 50.0 32.5 5.0 77.5
N. America 13,7860 11,151.0 252.0 803.0 10,588.5
Occania 349.0 237.1 00 - 0.0 237.1
C & S. Amcrica 1,837.0 1,115.0 14.0 60.0 1,069.0
EC 11,170.0 9,179.8 1,160.0 917.2 9,243.6
Non-EC - 1,037.0 804.0 43.0 81.0 766.0
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£A2-8 RUYJnELy

BREES S UTR

(Unit: million tons)

Actual Estimated

Projected
1988 1989 1990 1991 19921 e 1993:3§$$P 1997 w92t 2002’-;;;
Capacity 1.6 130 153 170 192 134 204120 24247 249 0§
Capacity utilizationrate  92.1  87.5 833 805 781. - 795 " T 803 i 812 S
Production (a) 106 114 128 137 150- - 91 162 89 194 . S3 217 23
Consuniption (b) 108 113 127 131 136 - 59 142 56 172 48 212 . 43
Balance (a-b) =02 01 01 06 140 ) 20 22 5 ; 0.5 "

Note: (*) Annual growth rate (%)

EERED. KE. BHABIUWHE (19925F)

{Unit: ‘000 ton)

Capécily Production Impoit Export  Consumption
Africa 209.0 150.0 25.0 78.0 97.0
Asia 5,678.5 4,603.0 1,302.0 1,213.0 4,692.0
E. Europe 1,140.0 581.0 51.0 229.0 4080
Mideast 0.0 0.0 154.2 0.0 154.2
N. America 55860 4,239.0 164.0 940.0 3,492.5
Qceania 260.0 190.0 20.0 - 60.0 150.0
C & S. America 920.0 564.0 87.0 110.0 541.0
EC 4,907.0 4,183.8 2,136.4 2,653.0 3,662.4

Non-EC 511.0 4950 293.0) 413.0

World total

375.0




FA2-9 FHOUYRZ UYL

BIREMB L UPH

{Unit: million tons)

Projected

Actual Estimated

1988 1989 1990 1001 1992 ‘s’ 1993 esesi® 1097 et 2002 s

Capacity a1 43 43 44 45 24 47 28 517 25 56 19
Capacily ulilization rate  95.4 873 871 840 8100 820 0 819 - 925

Production (2) 39 38 38 37 370 .13 39000 45 40 520739

Consumption (b) 39 38 37 38 39 ° 41 10 44 24 4828
Balance (a-b) 00 00 D1 -01 02 .. =02, . 01 . - D4 -

Note: (*) Annual growth rate (%)

ERERED, HE. BEABLUHEE (19924)
{Unit: '000 ton).

Capacity  Production Impori ‘Export Consmﬁplion

Africa 0.0 0.0 0.4 0.0 0.4
Asia 1,2280  1,004.5 558.0 42.0 1,520.5
E. Europe 5232 2350 468 420 239.8
Mideast 0.0 0.0 16.0 0.0 16.0
N. America 1,575.0 13680 12.3 614.8 735.5
Oceania ' 0.0 0.0 4.0 0.0 0.0
C & S. America 780 590 40.7 20.0 79.7
EC © 11,1200 995.0 485.0 329.0 1,146.4
65.0 5.0 139.5

o o
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#A2-10 AR/ —)

FHRERBLUTH

(Unit: million tons)

Actual Estimated Projected
1088 1989 1990 1991 1992 iewss® 1993 .wmss? 1997 o 2002 s
Capacity 196 207 221 223 236 .48 258 57 372 95 372 00
Capacity utilization rate  98.9 904 90.6 863 853 . 8547 84 903 .
Production (a)’ 194 197 200 192 2001 08 2000 (06 310 91 336 16
Consumption (b) 186 194 199 199 209.° 30 221- 35 303 77 331 18
Balance (a-b) 08 03 01 -07 -08 .. 2177 0.7 05 .

Note: (*) Annual growth rate (%)

Eten. AR, BHAS SR (19926)

(Unit: '000 ton)

Capacity  Production.  Import " Export  Consumption

Africa 7870 635.0 44.4 598.7 80.7
Asia 24377 1,730 28480 5649 3,996.1
E. Europe 3,971.0 3,038.0 223.0 875.0 2,390.0
Mideast 2,629.0 2,356.0 6.3 2,071.9 284.4
N. America 7,291.0 ' 6,167.0 1,460.0 - 1,855.0 6,772.2
Oceania 2,035.0_ 2,028.0 47.3 900.0 1,175.7
C & 5. America 1,610.0 1,554.0 5277 1,251.5 830.2
EC _ 2,802.0 2,550.8 - 2,7181 442.0 4,831.3
548.0

: Non-EC 12.0 39.0 513.0 4.0
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3 SLREM B AL A EERN

3.1 ®BIHER
311 #§-%

A7 4454 NIRRT BB L URE. T T Vit & > THRES SR
FO—DEN > TinDe FHITHNEEO IR & RN U2
FASERTH D, 370 RRRECISERR]) EPRINDB 5 1 IR 280K TH 5.
TIDOFIRIZERILHE S (gossan) DT AT D IR I NGRS T, JOFRISH L
Ty BB IWEEE DA — ) ¥ BSOS S A R, h A HRR
LHBAIZE > T B, | |

8 - &b LUH - BSOS THEINEA T 4 454 MhOBRIH SR
R X T OYEIISR A (anomaly) & LT = OKBEARRENTED . 4%
LS bN A FETH B, |

A[EFREITAAT - 12D, Soharliil, COMCOIZ & O BB 3N T B8RO P THHR
DN EIE - T B Aagadl IROE & | %ﬁ U < HFPREH XN T Albn @k O Hayl-as-
Safils & U'Rakarfi@ R OB LS BERORE TH B,

BAHARBIRD T SEAICEENBABA DS B, SEAEN S LTORBO
BEMEEFE - Toho LU fORGHEIR A ATRER 2T T E L0,

(1) Aarjagifk : : .
AatjadfiJKi3 Dog's bone deposit & Main deposit?» 575 5., Main depositid B 24D AW E T4
ST 1308k (ore body) & 75 1) | Dog's boneifk & GHH TI4ODOEFEN LT 5,
Main depositidJF & 10-30m CIFFI80m, IERIINNW-SSEH 11300mils# U, SSEX #4930
BEO@FER LTS, Dog's bone depositid 20 OLEIZ AT L TMain deposit @353 D 1D
HETIRRT 5, BB L A A13100m92me82m6Tm55m THIR S 11T VB, SEELDEE
BAIEEE OB TH D TRIKEAFE AR IRRID AT 5o SRORIETD
A iﬁﬂiﬁfa‘i bo @f\ﬂ?@_t%ﬁ 1128 EHHERY (metaliferous sediment) 25 5o FhHKD
SRR E45 & ER URE TS B, SEIkD TR EGSE (pyrite) % 10> & 4 5 RFRILY
(massive sulphide) T, 4 - Bgfh + ERF (barite) « HIE - FkSEA & BHS T EMB B, K
LR B KR I LS OWIREL OFF I (15em x 25em) 4 & 709 Z &8H 5,

A3 -1



& 72K EH=S) ME D - Thd, PRI N B EIRIBRN 5400mTH D F RS THK
HERNT B,

OMCO Aarjdil B & BRI U7 SUE O &SR SRS II%6.45% TH - 7o FH
HLL6-46% T AT B, SHIZSRAENRT 2 SBEMHE L UT R - MG
#JMNLfﬁé“&&$<~ﬁﬁ%oikﬁ@ﬁ&ﬂ%ﬁbfﬁ@“ﬁﬁ%(ﬁ%@ﬁﬁ
AW oz, BIZH - & - EMAMBICAETANERTZ 8 MFRBEFELAEGHALT
WD (FEA3-D

(2)  Hayl-as-Safil§iFR¥s & URakarfifR

. Hayl-as-SafildLFe$5 & URakar§ilBRIZ DU Tk WO %F&itﬂ?&iiwﬁﬁﬁ‘bﬁﬂib
72 HDTHB, WEN L B - BEHERA ST L. ERTA - 8 - MBELALEE
HE,  Aarjadl i & CHIASES S htc. JHUSH L. SIS0 TIRASALICBIFE &%
NTns, ZOMMELT, DBRILREOWETHL &, D ERMAICHE OBFRT. A
RELFENTOHAENEL oA,

Rakar® Copper SlagDEELENT133% & HMA MBI FATO . SO0 &, BFEIB
CRakartZ 51 CHRORHEAE LT 2 E4R LT %,

312 o4

(1 B _
7 0 AHADSHHEA 7 — IR IEEBDOMCO Ghashabi-2 » RG-2& A4 — L (LRRIEED
Tzukiff #LD3E-97 + 3B-00 + 3E-61 occurrencesiZ DU VTHT » 72,

AHHERTE. 07 0 AER S lakifhiED 7 0 AGEINE & A ST UL B A5
LTind (FAID) o THbB. Cr,0;134 TI6E6-40.66%DRICA DIREHIT bA%RIE T
Zh EogEMgRRSHoCRE ST > Siozci1.95—5.11%®ﬁﬁzi'as h. &
HAEEE T bI3%IEAH LT Bo ALO,E17.99-2293%D I A D PP HAR T,
Cr,0,+ALO,1358.53-63.60% CCr/Feld 239-2.73THh »1zo Hio. BT LA LA TN T
o . - |
b5, PAEGH LTOROA TN & UTHAHTH B ACL0,0 AANDE |
ALEA SFMCITmEy CREEPASE (Department of Defense) 12 & 588 T LS
(chemical grade) [3Cr,0, 44%EL b ZkHIA (metallurgical grade) (F48%LL L EX-TE) o L
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. BEKAR 7 0 L8 & UTHALOF R LT0A Z &, Cro, BH RO TSR &
15RO ARA TS EERS (MRS TIHOR0,431 %8 LE LT |

F7e. T h o OUHOSMHUKIT Y 0 AZSE (Chromite) 30-35%, E 38 A | (Picotite) 65-
T0%OEEARTH D BAS ETHAAICHO SN TOSHH & X SABL TS, F7z,
LI BEDII KN 7 1 ASERIALEBA AT S (RA3-305S5) .

(2) Chromite occurrence 3E-97 (N23.08,20,5 CIt##) | E57.5048,7 () )

Cecurrencel 3 Iznki-Muscat DRIZ 5 5, High-way’C"Izﬁkii)\ 5%330@1 MuscatflliZsf - 7o & 2
AINSRINER0MA o7 & = 5 TH Do 7 IDEITIBOED S D\ & O 60mD & =
BIGIRSD Bo NROEIEX60mD DS b NIED S8 &30m LAt 5 fo & 2 A0~
12mE X20mD b RIRBHSH B, £HEIE IV SD p oA b (Harizbargite) T 5, Podiform
type SEER T L o XOWASSEIH MO HET 5, BEEEHA ORIy v~ 7D -
Td, 7 0 AGAHREE R THE - T b, MUTERATHITESE (gangue mineral) {370
754, BRGMIZ JAUEHEREE 8,000 b > TdH Ba BROMIC & B 4MTiE & 4 MDA EAL
B A 2 A3-61Z R T

3) Chromite oceurrence 3E-00 (N23.12,27,8 (L) . ES57.5331,3 (B )

OccurrenceldIzuki-Muscath O High way T3E-97 occurreﬁcezb\_ & #9%m Muscat & ¥) DHigh way
BT 50 HaSsSmOD/N T3 K & AB{K D Chromiteg A DA H20m x 10m x Smd)
WP IRD > T B, SRGEE by ER6NS BREEBHIRIEN 20T 0 ASEIHL U
THD. S OFRITHTHL 5T Bo BRI VYA v 4 b TH B SHOLH
hiAFA3-6 (HiE) 1274,

(4) Chromite occurrence 3B-61 (N23.12,36,1 (Atff) | E57.54,00,1 (Ht) )
Tzuki-MuscatOfic# 0. 3E-97 oocunenécz')\.éé?ﬁilﬂkm Muscat & 9 "CHigh way2n 5#500m i

WA fEd %o HRIBOML, HiT0ma (H I NAOWD F5 1A C40miltiid % o IRIFIZS-10m T

FIFRBETH DPod:fozm type$i R CH 5o SR FROGHIRESEEY 5, FHEORE IO

S SR DU DU E15 > TS Bo TEER AV ST v 4 FCHBH SHROIE

KU 34 1 (Dunite) B3 5o BARIIRILC & o TG 5 ATREREDCR Z 0 RO

mm%ﬁﬁﬂﬁfﬁéommM@ﬁ%%ﬁﬁMﬂﬂz&bfh%ommMLi%}mﬁﬁt
ﬂ@&ﬁﬁuuﬁ'f HasA#£A3-6 (i) 1R T
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313 wrHhHYv

2 I ROV T I Sur B 1 O Jabel Hammer@@iﬁ#i')( VTR FT o T2 Jabel
Hammer Manganese occurrence (N 22.2828,0 (Jb#) . E 5837200 (R ) 1d. loraDiTn
& High way 2/ » THEA23/mITE 2 S HRH @Wahaybah sand i > THI F9° 5 O & 15km
OHEIZH B0 BERIEBERF ¢ — M &3 B Hawasing Formation i 9 %, HilitE <
VA VBT, SR L O LR Shh, BRI DL i LT
SHDP, AEEERT ONEREL LTHT B0 BE1-3mOIERT. HIEBEO
Bofle i VTS CRMIEIRAE R S S B—H A b (pyrolusite) DEATH B,
SALF M OWD bH B, T v FARBIRELLY VA VHRICRI 85 bH D,
ZHIHERSALTH B, #‘qsoomﬁitiif:& A, F oy — FPICETNSOW RIS BESOIRIA
THRIS0.S-12mDBENH D, 2 TRAMA20%L T CHAIIBE 6L, €O, [l
RO BELEHE ( Roh s,

BHSERABAI- TR, 12411 . [24-2] [E4E0R PSR BUE TMn 32,43~
039%THN < VH VA E LTRAASSLIIET 5 RO b OE40-45%LL 1) o &
oo FHMTHEBE0IBE ., DRE L FATHD, FU L ABMITH BSI0,H32-43% &
FERITE e [24-3 ] IEASRRAMAS00mER 22 L6 DIRKSLIE DB T VA Vi
1 < TR & 4378 S5,

32 FERUMEHE
321 R

HRIOOTH. 1) YU AHRE UTRARB AN T2 EWEE. 2 s UTOEN.
Ny P U—DFERELTDORVSA b HEREE, T 20Tor Ui

1y YULEHE
1) OMC Silica (Shale) S
OMCOT i Soharfi 20k CHIFEAAT » T AR, & 2 TREPHHELE & SITHREFD
TR B 72D ) RIS LTSS TS 4 ARE UCRRG A LT B,
Z Dtz OMCORBEITRHI & BTE~KSknEh B ) 4 R AT 3
TS0 bR > T,
ISV ) AB X ORKADITHRARAZ-BIZRT,

Al -4



2 ) 7 DALY DSIO, RESBELL T D DRFIE LBIID 1T, Ty BIRE
CaOS4.8%EFMMITH D ABHIDIT N,

2}  Oman Cement Co, Silica _

Omam CementCHd &/ ) A e LCEE (Shale) A A ¥ b 75 2 MO CERIBLTL
b0 TOSHTRERITRA-8 (NG OLBDTHD. HWRDIDSIONBO%BLLEH D, Ak
WOW - FEEOBRH BRIV RETH S, |

3) Raysut Cement Co. Silica

Raysut Cement Co. THE 75 »/ FOALFHIEkmiZ BT, H OHE B (Pre—~Cambrian &
7ziECambrian) DA HHE (Quaztite) %32 ) A EFE & UCHIGE LT B, ATERIZRA3-8
(i) 1R,

RS DSIOLE61%-C., Oman CementD S ) 7 IEHBO%EL - B DICHBE LT, BT D
RSRELD 3 ) AEEAFR LT 5, = HidRaysut Cementd)l'lﬁiii’.'y"% Salatahd, £iIK &
REETHBN. VY HEEOSHRIRSNTOAHIRT, RO Y ) AOBHAFA
Hets feth SR END

@ ®a
1) Yanqu! Aggregate (Qum Al-Kabish Cmshing'Plant)
JEEEATT DS URIT, U - ekl - kS (Disbase) & 72ids
WDy A b (Hartzbergite) OEEES Uic bOTH B, BIRBHREIE . ABEOHE
Frg s BEEAE BBALTOS, AR EACERHROLENTNEEERTH 5,
L5-2kmiED T PiH D, ZONNZTS v hWHE LTS, ST REAIIIRT,

2) Nizwa Crusher Aggregate

A8 HENizwadn 5 High way TMuscat M~ 5 - T 10kmD . EHOFEMD 7 0
BB FUARITSIMmE FO T Y OBRIEDRTY 5,

SHTRERIARAS-9 (BB 1T & I, FRDERS HCaOTRIKEENEZ M %
EH T B, NizwaRENTIZIE { AIKE « ABADGHG L TOT, SHOORFHRE &
> TiBe



() By 2 VORELELTORLIA b

1) Rusayl Dolerite (N23.31,17,1 (i) | E5811,27,0 CGRED D

Pt S Rusay BRI H 0 | Rusaylds S Ibri~ DB M) - ¢, BRkmAR2.5kmD4E 1
AR 9 Do HE10-20mPEE D LRRRO UK T, RHRIFE U0, kiRt
FSaomBEE L EL GG, BF - BIEED TRIFTH B, AR I3 Industry areal
2 CNT, RBBTADA T 54 2 bili- T s,

TR & A EAILER (Sheeted dykes) HRiC HA Ut (dolerite) T #B4 5 L
Td, Fio, FEEHic Bk R bf_%ﬂ/ula (epidote) DHMRAH TS S 5,
 BRGMO S AL I & DA TR D i AR A3-101 R4, BRGMO LB TR o v 7
7= JVOERHIA LTS SR ah T B,

@ HREm |

BRI IS REOEENRONS. UL, SafOBE213 5 fobicidked
BETH Do M TORBIE RITIKEE L TR SN B 5 B UM A S - T » T
Bo ULy A= v OBATEIBERNCS D o, KA OIHTH B0 Fic,
BB AN EEMRALTE D, MHAHNE T LI UAERE ORI
AN

1) Salil Quarizite (N23.20,55,1 (It . E58.38,06,7 (&) )

PLE (3 Muscatih S Quryat i OB FE AL \.‘t:'Muscat;ﬁ\ ES0OkmDIEREICH B, WEITANF
£ 242 (Ordovician) O Ameden Formation AM2 White Quartzite Sémdstone‘(" b, HAHITAZE
RS (Muscovite Quartzite) T U AAMED THWRATH S HENLREL. 6
g s, AEMEAULIEOT RSN E UTIHBEL (toumaline) 554G AT S, 4
PRI 2km x 4km T HEHE30-60mTH B, #+ 13754, BRGMIZSEE#20077 b o &3t
ELT5, SRZHVL Tkt UicsEoail (BRGMiﬁﬁhﬂL £3) BIURED
SFERIITA-NIDEE OV TH B, FEAITRIE - B « KBTS B BE I

WELEDIBLDEZEZONBN, ZODIIKEEF/KOMEDSRE L7 5,

2) Abu Tan Silicasand (N22.00,58,0 (db#%) . E57.19,063 (&) )
FEDRIEA 7 — VETRLFEEZZ SN TS HRIET, Efth@%é THE%
KL TOHERTH Do .
ﬂuiiﬁ"&ﬁﬂﬁ*@ﬁi‘ﬁf&w@ﬂamm\ bﬁf\m(}kmk& D Yailunih T { DS kL e B
B THFEASOmEL_E %35 T A A LA0kmBE SR LT 5, BITEA Y V7 THO
FoBICRE UIs/MEZ T D hid, BIREEO TN — KRB EI R T, Thidk

Al -6



¥ HiE O Samhan FormationiZ g U IHIARFICHER L T3, BB, o b,
I PSR RO TR, B U I REOH, BER10mES B2 LI
St RE TH B Fioy SUIROTERIL2km THIF300mA RO R L1455, $L51L500
Ji N VRIEEBR SITO B, M (overberden) RERIRE NV BEER £ BI R CH B,

FEAOSMTERIZEAS-11 (FHE) 15T Muscatd S bl . efi b BIAS Th
Bo T, HRPEE S LTREOAENHUKTH S, L L, Si0E92-9%THN. &
GBI D b D (99%) ER L DINBREMBEREFOUBIUETH L, Lo, FHOID
I EROBRENNETH S, MPMTIEIBAEN T AEESOWMBRELEPTH 5,

(5 oA
1) - Al-Khawd Silt (N2337,062 (Jb&) . E58.10,13,5 GE&) )

L& 13Seeb Airport @ H 10k T, JE < KidAl Khawd ¥ L0l B, ¥ LOHTT I THI
LN RSO AICEINT 2, BITCOHERY TR Uy 1-15mDBEYEO T 4L
KRBT 5, BEMHL - EEAFICERINTHS, FEDSPHEREERA-11 GilE)
IR,

2) Hawshi Hematite (chert) ( N21.02,34,1 (k&%) | ES57.41,07,9 GE#R) )
Hawshi Kaolin®_-E3%7 5 F v — M@ THICES M OB OIRS 25 Ulce £OSTES
RAEFEA3-11 il 1RT,

322 Af[lkA

Fe— VEOAKARESEBUMEROPTHERAMEL EHTHE, TOHIEA
2=V UIRO BRI b & & O REIOSalalahilE TAEITRATO S, BEICHZES i
PRV MEEA L b LK - B (B BEHH 5.

W@iﬁﬁzﬁﬁ%{i}laysutt)‘ v T X UfRusaylz A 7 b Ig}i)\ﬁﬁ LT ‘E)o *’é@‘rﬂ!.
ISP AVE M B LTl B

HRDOGHHRERBRA- 12O LB D TH S, HaflOAKD R OND ERkIC, KA
CEUT b OBO S OA RSN B, FIRA & UC DB IR T M AP E
FER DI, MEABENT U— BT 9 FENKD v F OREATE 3 &5 Ui
BH T BRSNS B, KB DO TIIMEEDIERDRETH 5.,
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(1)  Nakhi Awabi

2 VINIIRDAL Batinahii B MO FIRA Ty & HIZCa0 S4%4E SN EREFTH
Bo 1045, Nakhlld i 5% A SN Ly Awabi { Qayut~3if U 2B S L 72,
Awabitd £ K 4713 E NS WERBOENTH b . JEFIREN,

@) OMCO
SoharD PG 5 #720km COMCOIC & - TERIR & 41, EGRAF « RELIZHA L%, ApER
142,000+ HTH B SHLILCA0 54% & BEAITH D . AR B DI,

(3). Yanqul

YanquiD T D FCEMUARETH 2, BEEEES UL AMA LN 5T, CaO
55.6% & BRI TH B, BIZHIBRA ST S, FCIERSAIKE £ KA S5
4 %o

(4) Oman Marble Co.D KA -
1) Khumulo _
lewaa)ﬁ@msmkﬁfé"d“éKhumulooj,tﬁé?'csm N/ A OKEERAT - T B, 25
i SEREEA L U ARNEREARKERO#R (boulder) I o8 a2t R
BRI S OB Uice B8IE50-60%, CaQSAIIES5%E FsiTH b

2) Wadi Al-Moaydeen (N22.57,58,5 CIL#) . E57.40,04,9 GEER) )

Nizwa® 13 £720km Wadi Al—Moaydceu%:ﬁinkm IhDIFS, ZiEEEAREA T 2}
#5100m DT Hi150mD E)\ﬁ)ﬁ"ﬁ:ﬁ%b\ﬁ&hﬂ“%o 19944E 0 S AR A1 285
ANTI B, CaO548%EFMNITH B, BFI >V THALF RS SR X RIEAE LD
ThEHH, BEAEAIZCOSH BRI o

(5} Jabel Hammer _
Jabel Hammer 2 4 SLEE D JLT#I5-10kmi A — F ¢ — OB RED, Hf§20-30mT2km
x 2kmf) EDRTIE LT B, SRR TR LI, Ca050.9%, Si0, 62094 GH LT %,

{6) Oman Cement Co.

Oman Cement Co. CHERIBFOUEE » F 0 SEE beEBEE—Cx S an e 3 Ca0 51.6—
53.9%, MaQ 1.4-2.7%, Si0, 0.6-1.4%T ¥ - 72,
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(7Y Raysut Cement Co,

Raysut Cement Co. CBESR T OYIHR v F0 SN LI GIRE TH By HHRELIICA0
50.5%,Ma0 0.46%, Si0, 6.60%Cd ¥ - Oman Cement Co. OFKAIZ WS 5 & ) HOFHR
AV,

(8) QuryatfifK4T |
Quryat) SMuscat~N#16km, & Z R ERBTIREDOERDH 5o CaOmhLida2-55% L 24k
WBATH S, GLREEL,

©) AynabnBIRE (N2317,030 (L) | E5852398 (HE) ) 75 ¥ hA b
B3 Quryat DB A HEF 11 Ty mmk#kaL#HTF<ﬁfﬁ% BB L R
b L URIRBS TR TS B, | .
HEAEA B AR (Bocene) TH B AT SLIECaO 55.4~55.7% & V15 O BT H
BENEPPML ) Va2 —MREST B S5 H D, HUHE RN I3 White Marely Limestone
and Nodu}ey Limestoneé:%aﬁizéhm%éo BRAGTHSH. HRABERT, HE50-150m
DUREDEBTE D SEE T EHTE B, Foti2 i, AHEHINEAEL2-3km, H 78k
TH Do

(10) Abu Tan upper AKA (N20.00,58,0 (Jui&) | ES57.19,063 () )
Abu Tan Silica Sand® A% FIREDE S Thb, & DOTRE LA $ME  BULT# 25
T 5o HTEERIZCA0 47.0%, Si0, 13.5%, ALO, 036% T VA1 &7 )V 3 F B8

(11) Wadi Hiza G (N17.01,43,9 ClLé) | E53.54460 () )

Raysut Cement Co.0D FixkEBD ji:ﬁBLUEsi&f\r‘Jm v, Salalah® 31| L.zfét 3 #534400~500m
ALE B, | -

S LIRS T, SN EE SAOIHUE, KBEE LTRMTS 5% /a3
HNE GRBE) % KBRS LTOSRE DAEOT, FRRONR LI SH, &
MR RO Z R T, 2INCIE BRGNP 50 MABRMOT TR T,
CaO55.7% TRl CH 5,

(12) Rakoob {1 IR 41 (N17.01,564 (i) | E53.52.,23,1 (F#%) BH-15)
Wadi Hiza®D JLPE#91 Sk T4 U MESRSO0mIZS D FH5EI32 « 5 7 Y OB &1 5T
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DT, REAARDUENE BT CH B, 303 Wadi Hizadh Sk L L1L,030mD EHbA S5 0
PRI~ BRE T AT, RITI OB B D, VA AR THEIEORATH B, 19854
HUSME I L0 FE— ) o ISADIRE S iz, CaCO, 9% THE130005 b v Embh s
£ LI RE O TIRETH 5o AT T U7 BUBHECa0 55.7-55.8% & Bt Tl adir
H . Si0; 0.12-0.29% LB AR LT,

(13) Tagah Stone (Arzat Miliolite)

TP = b TYF S FEBFRHINTU B, Salalah®FH 1SkmOUEEAMET 5. B
DEREOAMEIL T Hb2-SmO/NEATE LT B, SalalahEEFHHFEH & LT 24
Tb,o HAENoor Al-Jazeera trad and Cont ES.T.NE LT3, $LRIEA L v, Salalah®d 3k
HOUNRR2TAHKETH D, > THFOMITEBEALAGIRATH S, D THHIWN S
T\ Ca0483%, Si0,9.41%ThH 5,

323 FoaweA4bk

ROoA OAHHERA A 135 Hatab® K74 b EEMRED A & H T2 it
EUTRIHEETH B0, OO Fo<w4 MIMOSHRIME S FIAHBHAP L,

{1 Shuwaumyah Center
Shuwaimiyah EURA B HSIR O PIZ3MHD Fo <A N OWELEAET B0 GEHF PR
LTS TN LA OSHEIE. Ca029.7%. Mg016.5%TH 5., _

(2) - Hatab Fo< b

AR 3 Thumrait-Salalah ¥R OSalalah i £ €40k & ZARMET 5o BHORANI4-
mOEEL UL EEARTE (ESHI3ENNE) 1ol 9 5, B0 (Bocene) O Rus
Formation®D & T ¥{/E T I O T A Umm Redhuma Formation® B & 15 50 BEI6m. 13
EACEATH T 14 o x kDB RIS B0 FHICIE, LEbATSER & A3
BRI IBIRESHE D COBDT, 2-4mOHEEERT<ETH 5, HESHRD TUHET
%5, B chalky ¢ (AN ST HI3SI0,033.26% & B < SHPLASHR WIS, T
13Ca0 28.4-29.4%. MgO 19.9-20.4% TRAUDT o |

(3) Thumrait Raysuf pit _
Thumrait CRaysut Cement Co.l').{@% LT3 ﬁ%ﬁﬁ Oy MIBESMD Frowe a1 M
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BAE LT Do & OMHEAIE, Ca0 24.8%, MgO 189%. SO, 10.5%, AlLO, 166%TH 5.

324 HE

FHORBAVHERERAI-14TR T, GabahDHFISO, 44.4-48.7% TEhfitid& A » b
RSO RBA ML TR D, & 1ZOman Cement= & - T HRIVERA LT B Thumrite DFLE ¥ T
#1900kmB D . = D GabahDFLFEH AT X NNIEH300km & 45 < 5 B HAERAT T Thumirite
OHEL FEREORHFEHIMITH B0, BREEFENEZAATOS,

(1) Ghaba o'l |

A1 B 8L B 12 Ghaba Motel 2 & T~ Graded road40km T £)5E 4 %o Ghaba roed site (N
21.15,49,0 E 57.32,19,7) & Ghaba four stone (N 21.15,49,0 E 57.32,19,7) D24 P THEI AT U1z,
M s =it (Miooene)'@l)am.Fonnationliﬁ Lo &BED FiiidMarle TH 3, FEILE
RAMREGIE T F08-1.0mTHE 43 I L0 LSmBEE RS <& TH 5, &
i Thumerait + Shuwaimiyah®EIR & (3HPRITD - 2 Y A — FUVBRITHEES 5,

S I3 SO, 44.40-48.70%, g loss 18.6-13.1%TH b BHEDURODT, B A Y FIEHT
E5HDHRON5,

(2) Shuwaimiyahf; 5 o

ShuwaimiyahidSalalah) JLHAI200kmDUEHRINNTH B, FIRATTER A ABOBAKI250m
TSR &R0 BPERK20-30kn THRAT F 1.0-1L5kmD¥E R BN D, HEOFEE05
FREET Z OO REICH B A OPEHK10knd S FHIZHI1 TknR1T X 1.0-1.5kmD Hibl =
FRFGIRANED D o SHED s S MEH E THIkmTH B o $LERIIE = 40557 [ (Bocene) Rus
Formation™C,, %ﬁ(i%i’?ﬁﬁﬁ « BRHT AL A3-SETH B, Rus FormationiX5-2>®Sub Formation
(NN 29 5313 5B Y, FRD2DOSub Formation ' BHETH B0 1 35N H0.5-2mDchalky K
ovA FMEBAEET S, BERETIROLY, BEMCENNEORETELN TS, L
s EEAEERIELTHS, |

J& 1513 Rus Formation & T0m, = O L4mp 2 &7 5, Ahbddaii19934:4
B-THFR—Y v TEEEEE LT, 44 x35mE 4 x T0mTH %,

ZOFER., M1 TTm x HHIES00m x JEE40m x 2.5 x ZeROIOFBNEZ OB LD
ZETCHB, ABAESEDOIAT GERIM Uiz, £OSEERIT. Ca0 3320-33.70%. SO,
44 40-48-570%. Igloss 19.6-209%E RN TH D,

BEBIIIIE. AR S A S MUTEEIC L - TRILCE B & 2 128 5,
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(3) Thumraitf5H

AR EEEELTHS “ff‘—*@@ HTH Y. Raysut Cement Co.°Oman Cement Co.
T LT B, Rt Salalah DL SSkm iz 0 . B4R 5 MREEEHC T LTV 5,
 EA S Raysut Cement Co. il & o TIRIE S N 5 W59 (pid). ATTHRIN S 5 YD H, ATTY)
HOIPETH LOGIH DB A D TS, A3 Raysut it 177 b ‘// AFL ATT pitdt
$92735,000 b HETH B, Raysut pitid 15mmd N /?ﬁﬂﬂjf%@k RQE: S TN Eﬁi?ﬁ'ﬂ [D2A4A
TRBLTW S, ZHISH UATTpit T 7 L — - T L iﬁﬂbrﬁﬂcf?“ L %2 #£9900km %>
Oman Cement £ TS0~ b5 v 7 TEB LTS, ?ﬁpna)ﬁ}iﬁﬁéﬁci\ SO, 41.70-45.70%
g loss 182-19.9%TH o 7z. $5BHOEBIIERMTH B AN HRGA (D) 1R
IR - ST EEDPE{FATNS, SBETHIHEbOERONS,

325 AFuvw

AU VEROSH (GXRIENA HRIERAISIIRT E B D TH B, Hawshizad )
VELER I A S BRSO TSI T, SHCTREOA A v EFEREE L. 1277,
WA Y VRO ERIERe, 0 BH T+ — MNESE > TH Y. HEAR SN BRIz
FIAIY ULy 25 3 w7, BB S CETORBAREI LA b0 (EHTHET
L) KOWCHAVARETH Do ZOMORENIHA Y L EETD SR,

(1) Fulayifhl (N2225506 (Jbs2) . E2921,106 (48 ) :

ZHu b bt Sur—-Al kamil [ O 825 B 12 16 L/ S 2 48 Al-Tahwa O R 7kmic g4 % . HE It
Umm or Redhuma FormationiZ B4, M5#k120-130m. 510 20m CUITEDSE & 15 BN S 1 1
WHHEROBTI2nEbh TS, HitOBEEE10-15mC Ui LIEHBO/MIE S AT
Wh, W OBITEBEERBATH S, SINERTHRE - FAEELH. 149 V3B EA
EFATININ,

(2) Qaboos (Al-khawd) $5-+ (N233534,1 (L&) | E58.11,359 (H5#%) )

Jam'at Qabooskit: 1 Qaboos KZZDAE < 1o AT B T O TRIADIEL, J SOFT,
WEEE U0, ARRIIEEAER Faef b (Mg0 142-192%) TH D iEhiz Y
AEFATN,
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() Hawshiyt 1y v |

R O, Ghaba® HEI95kmiZdH 5, Tl 55kmidGraded road TH H DY, Kl 4bkm
HEOHADTMNIERT DA TH S, THEOH 2PN TH 5, HH G:t:é%%ﬂ(’rriassic)
Minjur Formation T 5, {HIVHICHR L THS, S8F v — MEOTMIZ2-SmDHA ) &
BRI T A5, A Y YEOEEHTS-10mmR O (pisolitic) 4R & bouxsite (paje pick or
pale brown) IEI.%ié#’{]U.%O.Smf)“% H., ZOTHNPLHBOAA T L ERDH, @ﬁﬂiiilkm X
12km DRI 530 XTI BT TR RS bRtk  Q0BD A Y VA E A
TCibo 2 LTHEME Y Y ANEBL LT B, HMSEHER24AR0E- ) ¥ VP EE 45
Tl SREGNAHENTH D, JOHAY YRBEDO FEICEEEFE LT ¥
THHOHNTOALHIC, ZOZLFHOAL Y VEICRABAATEIHRIN TS, o
T HRENE LRI RER T X,

326 Ak (N22.13,51,7 E59.25,11,3 Altitude 187m Pit site)

Sur® 40k Wadi Musqwa;:ﬁ}ifﬁ T 5, B~ i3Al Kamil DHPE20km & L ~25km
HEHFIT P10k THIRICE S o Wadi Musuwa®SurflliZ {3 Wadi Sifisawdid 5o 1980420
STHEDIEE D, ZHETIEF A YEY FE— UV /5S5AEEH1TI3,0000E RN Uiz, BHE
{3Phase 3IOPBE P TH DD, ZOBFKITEAE— Y Y VHEDME w N TS0 b DL RERR
UBSEBRATT 5 & &0 - Tl b, MEIS ISR T FEFIER 13k, & ORINIEI
130, FBIETIIEFNIOW - FEHIASEW E ST 5, RIS CELASZIT BN, TR
BEEEEThb, RERIE2-Sm, F—VU V7 OR., Hiaidid s b T
600mET) EFEhN T3, R (Subbituminous) Ty Jﬁﬁ}mo% - HiF k528
40% + (IR B E35-52% - BEsEaS% - TR 200BTUDTH 5. R hS ST X B f AR
WEETH Do

327 1k

FA 2 VTHEEE U T30 ORI LD & B ~the Fahud Salt Basin. the Ghaba Sait
Basin, the South Oman Salt Basin$$ %, #4¥. Modem Salt Company 23T 36 % Sulaifift { TH:
LTS, _

R84 (Ministry of Commerce and Industry) {3 19904F1Z 503(FLD Um Al-Sameen® {1 iR i F
IS DEIKDIHTAAT » 1oo ZORPIRFAII6DEBD TH Y. Li () F7 L) BAMHH

1) z @& 1 United Naticn Project T 1992-199341.D 2 years Project T3 5,
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RBAZ-4 YOLEBOASL T

{Unit: %)
Chemical Composition Crp04 FeQ AlLO, MpO Si0,
Type of Minerals
Chromite Serics 53.4 18.0 12,2 13.6 1.5
Picolite Series 32,5 18.7 26.6 17.5 3.1
Source: Kunio Yoshida "Knowledge and Trade of Minerals"
RAI-5 MILDERKRAY O LRE
(Unit: %)
Chemical Composition Cryf)q 5i0, AlO, MgO FeO CaQ
: {over) (over)
23 KE (L) 43 4 12 17 15 0.3
44 BLI (L) 38 5 22 19 i6 0.6
44 BEC (C) _ 41 2 22 19 16 0.6
55 KRS (C) 50 2 15 16 17 0.3
Source: Industrial minerals Jan. 1990 ' '
L: Massive Lumpy Chrome (C) : Concentrates Chrome
F]A3-6 I DL (3E-97)
3E-97 Cr,0;  Fey0, Si0,  ALO, Ca0 MgO  Cr0.+ALO,  Crfffe
% % % % % b )
BRGM 38.36 14.54 412 24.63 1. 15.96 G2.85 2.58
JICA Analysis 37.82 14.81 425 21.99 175 14.97 59.81 2,43
3E-00 Cr,0,  Fe,0, Si0,  ALD, Ca0 MgO  Cr0.+ALO,  CrfFe
% % K % ¥ % %o
JICA Analysis 40,66 15.69 4.66 17.99 0.54 16.04 58.65 2.47
3B-61 Cr,0;,  Fey0, Si0,  ALO; Ca0 MgO  Cr0;+ALO;  CiFe
% %o ¥ % % o o
BRGM 39.28 15.99 3.78 23,36 0.96 15.76 62.64 2.41
JICA Analysis 39.98 15.88 2.81 22.07 1.20 14,54 62,05 2.40




BA3-7 QA DR ER

(Unit: %)
Sample No. Location Mn Fe Si0, ALO, P04
24-1 Jabel Hammer Manganese-1 32.43 (.20 43.438 0.22 0.15
242 Jabel Hammer Manganese-2 40.39 0.16 32.04 0.26 0.16
24-3 Jabel Hammmer Manganese-3 16.55 042 69.72 3.60 0.14
FA3-8 BREARDSMUSHTHER
: (Unit: %)
Si0, ALO, Fe,0, MnO Ca0 PO S
OMC Silica 85.16 3.82 2.22 0.80 0.07 <001 . 0.033
Ca0 MgO K,0 Na,0 Sio, ALO; TiO,
OMC Limesone 54.2 0.59 0.008 3.004 0.18 0.35 0.004
Si02 AJ203 F6203 MnO Ca0 P?.OS S
Oman Cement Co.
Silica bench 81.60 4.81 2.42 1.42 0.48 0.04 0.027
Silica hopper 80.54 572 215 1.23 0.36 0.05 0.025
Raysut Cement Co.
Silica 61.24 10.64 4.29 - 1.80 244 0..12 0.058
£AI-9 BEDHKLISHER _
{Unit: %)
Si0, AlLO,  Fe04 MnO | Ca0 ,05 s
Yanqul Aggrepate 38.76 3.26 7.24 25.20 4.00 <0.01 0.060
Nizwa Crusher Aggregate 348 0.81 0.67 14.10 34.66 <01 0.058
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4 Pre-feasibility Study on Potential Projects

4.1 Deveko'pment of Export Markets for Domestic Mineral Resources
4.1.1 Gypsum

4.1.1.1 Project description
The country has rich gypsum reserves, which are mainly used for cement production,
with only a small portion (4,700 tons in 1992) being exported to cement mills in the UAE.

Gypsum is produced throughout the world. Although it is not a widely traded
coramodity internationally, some countries including Japan still import it in large

quantities.

The project is targeting to explore export markets focusing mainly on Japan which is
a major importer of gypsum, The project includes:
1) Construction of mining and shipping facilities of size sufficient for bulk export
2) Marketing efforts to the target markets

4,1.1.2 Market aspecis

(1) World Masket
There is no world statistics of gypsum trade. Table A4-1 shows. the volume of

cxports from Thailand, Australia, Morocco, and Mexico — major import sources for
Japan) . In total, the four countrics export 11.3 million tons annually to the world
market, Major importing countries are the Us (3.85 million tons in total for the four
countries) and Japan (3.82 million téns), followed by Taiwan and Malaysia which
import' more than 500,000 tons each. All the countries in East and Southeast Asiy
including the latter two countries (not including Japan) import a combined total of 2.12
million tons. Major importers in the Middle East are Ethiopia (310,000 tons) and

Kuwait (40,000 tons).

(2) Iapanese Market :
Table A4-2 shows estimated trends in gypsum supply and demand in Japan. The

1) Exports from Mexico arc indicated in monetary value only, and no tonnage data are available, To cstimaie value
exports from Mexico to varions countries, the average export price was calenlated on the Basis of Japan's trade
statistics and was applied to the volume of exports to other counfries. Also note that trade data in various
counlries have been added without any adjusiment for approxination purposes, although latest data are available
in different years among the countrics. For instance, 1985 data are latest available in Moroceo.

Ad -1



country's total gypsum consumption reached approximately 9,2 million tons in 1992.
Of this total, more than 55% is useydfor gypsum boards, and 35% for cement (as of
1990). Other applications include its use to produce calcium sulfate for sculpture, dies
for false teeth, casting molds, and porcelain molds, as well as gypsum plaster. Recent
growth of gypsum demand in Japan has been maiﬁly driven by the manufacture of
gyosum boards whose demand has been growing due to increased housing and building
construction. Such a demand increase comprises an increase in thickness of gypsu:m
boards, from 9mum to 12mm and 15mm. '

Gypsum is classified into natural gypsum mincd from the ground, and chemical
gypsum that is either synthesized chemically or produced as a by—product of the
chemical industry. Japan has no natural gypsum reserve that can be comumercially
explored, in terms of quantity and quality, leaving it to produce only chemical gypsum.
The major type of chemical gypsum is phosphaie gypsum, a by-product of the
phosphoric acid production process. 1ts production has decreased with the decrease in

" phosphoric acid production. Today, desulfurized gypsum derived in the process of
recovering sulfur oxide (SO,) from gas wasted in various industrial processes, has
exceeded phosphate gypsum in production volume,

With the decrease in phosphate gypsum production, on one hand, and with the
increase in demand for gypsum boards and other products, on the other, gypsum
imports have increased rapidly and amounted to approximately 3.9 million tons in 1992.

The major gypsum exporter fo Japan is Thailand, which ships more than 5.8 million
tons annually?) . Thailand produces natural gypsum and whose output increased rapidly
in the late 1980s, from merely 260,000 tons in 1975 to over 4.5 million tons in 1988. It
will be able to maintain the current level of export in the next decade or so, and cven
beyond that if the environmental problem is solved.

The size of Thailand's gypsum exports to Japan is within the range of 35,000 ™
40,000 tons per vessel.

Other exporting countries are Mexico, Australia, and Morocco (natural gypsum),

2 According to Thailand's trade statistics in 1992, gypsum exports to Japan amounted to 14.5 million téns. On the
other hand, Japan's imports totaled 33.3 million tons, suggesting some errors in the Thai statistics. The volume of
exports (5.8 million tons) in Table 4-3 was obtained by adjusting the original figures on thie basis of the Japanese
statistics, . : '
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and the Philippines and South Korea (chemical gypsum).

Gypsum exported by Morocco is mainly used to produce calcium sulfate (for
porcelain molds), amounting to approximately 20,000 tons. Gypsum for said purpose
requires a very high degree of whiteness. Its fransport involve a 10,000--ton ship per lof.

In addition, China and Russia are considered to be potential competitors in gypsum
exports to Japan. However, they are not likely to enter the export market because
deposits are generally small in size, low grade, and located inland remote from coastal

arcas.

(3) Market in Oman

The production costs of gypsum is RO, 3.75/ton?) at the quarrying site. However, -

since the site is located far South of the country, the price at the user site in North
Oman, or Dubai, increases to RO, 7 to 10/ton adding the transportation costs.

4.1.1.3 Technical aspects
(1) Raw Material Availability
Oman has gypsum deposits cxtending approximately to 500km from Shuwaimia,
located in the northeast coast of Salalah, to Thamuraite which is 50km northwest of
Salalah, where mines are currently in operation, then further extending westward.
Judging from the quality of gypsum produced in the area and given the quality
requirements in the Japanese market, it seems suitable for gypsum board, cement, and

calcium sulfate.

In Thamuraife, two mines produce approximately 30,000 fons of gypsum annually,
which are supplied to Raysut Cement and Oman Cement.

It should be 'notc'd,' however, the deposits are made of alternate layers of gypsum and
dolomite, each of which is 20-30cm to 5m thick and extends hbr_izontally. In exploiting
gypsum, therefore, dolomite has to be removed from the mixture. Although dolomite
can be used as raw materials for steel making, glass production or crushed stone, if
quality requirements are met, it is difficult to economically use the large volume of
dolomite expected from the deposits, and thus has to be disposed properly.

- Existing gypsum reserves are estimated at approximately 900 ‘million tons. Among
them, unstripped reserves in the arca closest to the coast amount 1o around 90 million

3 Including 5% of costs at the quarrying Qite as the royajly
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tons.

(2) Production and loading facilities
Analysis is made for two cases, one case is based on annual production and shipment

of 300,000 tons, and another 1 miilion tons.

1) Case I (Small-scale production stage)
When the shipment volume is relatively small, increasing demand can be met by

boosting production at the existing mines.

The two mines under production are already served by access roads for shipment.

a) Mining method _

The annual production capacity is assumed to be 300,000 tons. - Gypsum forms
Jayers under limestone or dolomite, which will be first excavated by hydraulic
breakcrs_, then removed by power shovels. Then, the gypsum layer will be crushed by
hydraulic breakers and will be transported by wheel loaders to mobile crushers, which |
will break gypsum into finer aggregates for temporary storage in a yard.

b) Shipment
From the storage yard, the gypsum will be transported by trucks on existing roads.

c) Export shipment :

Gypsum to be exported will be shipped at the RaYsut port by .using existing
facilitics and equipment, which can only accommodate relatively small ships. Thus,
offshore loading using barges -may be needed, if a ship having a desirable capacity
cannot come alongside the existing pier. '

2) Casell (Expanded production stage)
a) Production facilities and equipment
At this stage, production is assumed to reach 1 million tons annually, which makes
it economically feasible to develop a new mining site near the cbast, rather than the
existing inland site. However, the construction of loading faci}ity i§ required. Here, a
new mine is assumed to be developed in and around Shuwaimia. The mining method
is the same as Case 1, except for truck shipment from the mining site to the 'shipping
point. The gypsum mined here will be transported directly fo the storage area at the
shipping site by conveyor. Thus the similar set of equipment will be used, although
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the number of equipment will increase.

b) Export shipment

A loading jetty is assumed to be constructed in Shuwaymiya. Gypsum mined will
be trari‘;portcd to the Storage area near the jetty by conveyor, From the jetly, gypsum
will be dircctly shipped to an ocean going vessel for export.

There is no annual wave height data in Shuwaymiyah. According to the rccord at
Port of Raysut, wave is relatively high between June and September. In July and
August, wave height reaches at least 1.5m. Since the off-shore ship loading is very
difficult during the period, any of the following measures needs to be taken: (1)
construction of a permanent loading facility withstanding the high wave season; (2)
construction of a large storage yard to keep gypsum for shipments immediately after
the end of the rough sea period; or (3) efforts on the customer side to secure
alternative import sources during the high wave period or to have a storage yard for

around 3—month stockpile .

4.1.1.4 Conclusions
(1) Project Viability
Provisional estimate indicates that initial investment requirement is approximately
RO. 1.75 million in the case of 300,000 tons/ year production, while it is around RO.
12.8 million in the case of 1 million ton production.

The result of preliminary financial evaluation based on the above assumpiion has
resulted in before-tax IRR of mere 1.0% for the annual 300,000~ton case. If the freight
rate increases to US$15/ton (assumed io be US$12/ton in the baseline case; there is more
than a minimal risk of increasing to a US$15/ton level), operation on the variable cost

basis becomes infeasible.

Before—tax IRR for the 1 million-ton case is expected to reach 23.2%, which is
down 10 13.7% if the freight rafe goes up to US$1S/ton, and 2% for US$18/ton,

On the other hand, if the operating rate is less than 100% assumed for the baseline
case throughgut the project period, namely 40% in the initial year, 60% in the second
year, and 80% in the third year and later, the IRR goes down 1o 14.4%.

Con51denng that the frc1ght rate is not likely to reach US$18/ton, the evaluatlon
result indicates that the project is generally v1abl_e, provided that a more defailed study
related to technology and market should preferably be conducted.
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(2) Key points of further study
1) Direct and intensive marketing to potential users not only of Japan, but also of
other markets
2) Dolomite marketing
3) Storage and shipment scheduling for the rough weather season (June through
August) '

(3) Suggested measures to support program implementation
1} Support for infrastructure development
2)  Support for export marketing

4.1.2 Marhle

4.1.2.1 Project description
~Marble is one of abundant natural resources in the couniry. Since a few years agg,
local production of marble slab has started, and it is expected to become a major export
item. Current production is estimated at 35,000m3 annually, and exporis remain at a 800~
ton level (1992). Marble available in the country seems to have potentiality of becoming
high grade that can effectively compétc in export markets in the future.

Adequate marketing efforts supplemented with government support will be essential
to tap the export potentiality of the resource in the future. This project is to strengthen the
marketing activitics on the basis of analysis of market requirements.

4.1.2.2 Market aspects
(1) World Market
Italy is the largest marble producer and leads the world marble market. Table A4-3
shows the exports of marble from Italy. Other major producers are Portugal, Iran,
Greece, and former Yugoslavia. And recently, Taiwan is increasing its prcsence in the

market,

Marble is limestone or dolomite that is crystallizéd by metamorphism, having
granular texture (granular pattern), and shows milky-white color when polished.
However, the stone industry classifies non-crystallized stones such as limestone as
marble, this being also suitable as orﬁamental construction material; and polished
serpentine having mottled appearance, Except for these non-marble stoncs, the
following five types are traded as marble: '
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1) Ordinary marble
a) Rough (HS Code: 2515.11-010 and 2515.12-010)
b) Marble slab (HS Code: 6802.91-011)
¢) Polished marble (HS Code: 6802.91-019)
©2) Onyx: Transparent with stripe pattern.
3) Travertine: Sedimented and solidified carbonate lime having a porous surface and a
concentric circle pattern,
4)  Alabaster: White terra alba composing of dense and fine particles, similar to marble,
5) Ecaussine (HS Code: 2515.20-000): Bluish-gray rock in the same family to marblc
and travertine, having rough surface similar to granite and containing fossil shells.

In addition, terrazzo is made from fragments of marble that are bonded by cement,
solidified, and polished. 1t is uscd as blocks and tiles.

Marble is mainly used as materials for interior finish and craft arts, with the former
accounting for more than 90% of total. Onyx is widely used for craft arts. On the other
hand, acryl based artificial marble possessing excellent heat resistance, durability, and
workability is increasingly uscd as ornamental construction material in recent years.

(2) The Japanese market
Japan's marble imports and major sources are shown in Table Ad~4.

Marble produced in Japan has uneven pattern with small crystals, and it is difficult
to be mined as large slab. As a result, imported marble is used for most of construction
projects, while local products arc used as raw materials for terrazzo. Most of the top-
class marble have been imported from Italy which include those that are jimported by
Italy and re-exported. The low-priced counterparts produced by other couniry sources
on the other hand, have become increasingiy'popular recently.

Marble is regarded as a superior class building material. More than 90% arc
consumed as general construction materials for interior finish leading to a growing
demand due to its increased use as ornament for bﬁildings. Craft work applications
inchude fine art works and clock frames. In addition, demand for tombstones, garden
rocks, and control switchboards is also on the rise. As for the marble used as building
material which. comprised the major demand for marble in Japan, customers are
particular about the uniformity of color and pattern. A slight difference in the desired
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color or pattern is often the cause of rejects that are normally detected even afier the
marble has been actually installed, e.g. upon its use as a building wall.

As earlier mentioned, the risk of marketing marble products lic on the rate of
rejection rather than on other factors such as transmrﬁﬁg the product, it being a high-

| priced commodity. This also explains why most importers prefer to transact business
with reliable suppliers who can respond more quickly to consumer claims and
complaints. Buyers have become reluctant and conservative in trying to deal with
unknown suppliers for fear of having products with inferior quality. This has posed
difficulty for the entry of new suppliers because it meant overcoming related problems

that are associated in the marble trade.

Importers and dealers do not resort in advanced importation nor do they stock
marble for long duration, instead they place order only after they receive this from their

customers.

Important requirements for Oman to enter the Japanese marble market are as

follows: .

1) Quality

2} Prices at the construction site
3} Supply stability

4} Others

Quality requiremeﬁts for marble are as follows:

1} Soft joint with workability in-cutting out large picces; absence of cracks on surface
2) Uniform rock quality without variation of density
3) Beautiful color tones and spots, with rich gloss after polishing

4.1.2.3 Technical aspects
(1) Raw Material Availability :

In Oman, there is a geological unit called Oman Exotics, which offers great potential
for marble resources. Lithofacies seems to have originated in external large-scale
structural movements (not locally deposited), where limestone has been rrjetamtjrphnéed
under pressure to marble. Oman Exotics is already mined and used as raw materials for
stone, terrazzo tiles and blocks. '
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There are several companies producing marble, including Oman Marble Co., Al
Nasr Co., and ATT. Additional facilities and equipment for production, shipment, and
export shipment are not likely to be required.

(2) Evaluation of Raw Material/Product Quality

There arc two types of marble in Oman that can be classrfxed according to the
methods of quarrying. ‘The first type is marble processed using a boulder of marble
found on the ground, The other type is one that is quarried from the underground.

While there is much ease in obtaining the product from boulders, the stability in its
properties or quality cannot be relied at, since the colors and patterns of marble may vary
from boulder to boulder, and it is just difficult to find a product lot with homogenous
properties.

The second method on the other hand, can produce the desired color and pattern and
it is this type of operation that is expected to be carried out in the future, to enable Oman
to respond to existing market demand. However, quarrying in Oman have not been done
for a long time. And, therefore, the quarrying is still moéﬂy done near the surface where
crosion due 10 rain occurs so scars are often existent, arising to inferior properties of the

- product. In comparison, the more stable qualities of Ttalian marble may be attributed to
deep underground quarrying, a practice which it has mustered through a long history of

operation.

Therefore, the development of the indusiry rests on the capability to adopt deep
underground quarrying to produce export—quality marble.

4.1.2.4 Conciusions
(1) Project Viability
There are prospects in further exploring export markets for marble, provided that

certain conditions are met,

First of all, efforts should be made to convert an industry relying on boulder
production from the short-term perspective to a one which is willing to develop the
underground mine with a view to-foster the marble industry. This way, the industry that
is characterized by small-scale operation, unstable quality, and reliance on spot orders
will have the ability to ship products having stable quality, ultimately securing the
market with continuous transactions, The initial step of the process should focus on the
low-priced product market, rather than the high-end product market, until marble
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deposits with stable and high quality found in a deeper layer becomes commercially
cxploitable.

Marble tiles cut in small sizes has already captured export markcts, particularly
among GCC countries. Although these are low~priced items valued at aboui US$30 per
square meter, it may be considered a significant export potential from which other high-
priced items could follow.

In Japan, low—priced products are increasingly used.

Another possibility that could be studied further is exporting to Italy which imports
marble from various sources and does some further processing, then re—exports the same.

The effort should be followed by the strengthening of marketing activity,

The necessity to cultivate new export markets is critical since a lot of potential
buyers are not aware of the vastness of marble resources in Oman. In this regard, there '
is a pressing need for Oman to strengthen its promotional campaign in marketing its
marble because there remains to be many known countries supplying this resource which
have become established sources. Besides, customers may not be very keen in
identifying new sources because they may be satisfied in their dealings with established

0ones.

The other problem concerns quality control in the production stage and in transport
handling. Quality control is usually a concern for buyers if marble sold is uncut,
However, if it is sold in board, quality control is the rcsmhsibﬂity of the seller and this
largely determines the continuity of future transactions. Thus, adequate measures must
be undertaken to prevent damages in the process of transporting products. Buycrs would
not bear the risk of obtaining marble in undesired quality, especially if they source from
Oman, it being a new source for them. In exploring new markets thcrc_fore, Oman must

gain a good reputation as a reliable marble supplier.

Lastly, it is also important to attend to inquiries, offers or complaints immediately.
While marble is a high-priced item, the mark-up fee by importers in a transaction is not
so much substantial varying to only approximately 3 to 5 percent. In other words, the
corresponding communication costs result in lower revenues for importers. This may be
a burden to buyers who consider arranging for an inquiry or transacting business as an
added cost, and discouraging them further to contact new sources. | Exporters must be
acquainted in doing international transactions so as not to lose potential buyers,
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(2) Suggested supporting measures for project implementation
1) Promotional activitics through exhibitions
2) Support for advertisement of the product in potential markets
3) Assistance in export marketing
4) Business/management training, especially for those not familiar in international trade.

4.1.3 Aggregaie

4.1.3.1 Project description
Aggregate is produced by crushing and selecting rocks and gravels having common
physical properties according to specific quality standards. Tt is widely used as one of the

basic construction materials.

The country is endowed with virtually limitless rock mountains (in addition to wadis)
suitable for quarrying, while other GCCs except for the UAE and Yemen lack suitable

stone resources.

However, the crushed stone a'ggrcgate industry in the country has not grown to fully
utilize available resources. Rather, it has managed to meet grbwing demand from
construction projects, particularly public works, by only collecting necessary amounts of
stones upon demand, from nearby wadis, Thus, guarry resources in the country have yet

10 be developed into a fully commercial scale.

The project is designed toldevclop abundant quarry resources, and transform crushed
stone aggregate into a major economic resource of the country through large scale quarry
projects that will develop rock mountains. '

_ (Note that a large-scale quarry development project is currently bcmg implemented in
Fujairah. To avoid duplication, the following discussion will be limited to market aspects

only.)

4.1.3.2 Market aspecis
Crushed stone aggregate is generally used for road construction and concrete making.

Although accurate production data are not known, MPM estimates crushed stone
aggregate demand in 1992 as follows (Table A4-5):

Ad - 11



Table M--5 Aggregate Demand in Oman (1992)

(n¥year) (000ton*)
Sand 2,707,000 4,060
Aggregate 2,875,000 4312
Total 5,582,000 8,373

(Note: *Assnming that the average specific gravity of crushed stone aggregate is 1.5).

Domestic demand is sure to increase in the future. However, as long as the aggregate
industry is serving only domestic demand, the present small-scale 0p'crati0n of producing
crushed stones from wadis would suffice, and the major expansion project contemplated
here is not required; rather, small scale operation is desirable to foster small enterprises.

While demand for crushed stone aggregatc in GCC countries is not known®),
consumption for road construction and cement production alone seems to be fairly sizable.
Supply sources in the region are limited to Oman and the northern border area of the UAE,
from which crushed stone is transported by truck. An OMCD's project in Khawr Fakkan,
Fujairah, plaps to transport products by using a 10,000-ton class ship.

On the other hand, there is strong demand in the country. In addition to road
construction and cement production, crushed stone aggregate will be needed for a port
construction project where large quantities of lump stone will be consumed for riprap
(around 1m in diameter) laid for marine structure. Since the quarrying of crushed stone
from wadi is restricted to 1.5m~deep excavation, the need for developing quarries near the

coast should be responded to meet such demand.

4133 Concluslons
(1) Project Viability

Based on future growth potential, large—scale quarry development projects should be
promoted vigorously.

In light of the fact that increased production will have a signiﬁcant impact on
transportation cost, therefore, the project site should be selected near the coast where a
loading facility can be easily consiructed.

According to a calculation on the basis of data obtained at the OMCO project in
Khwar Fakkan, the initial investment requirement is around RO. 2.6 million, and IRR

4) OMCO estimates the consumption of aggregates in GCCat 20 3 tohs/person/year, total demand being around 10
million tons/year,
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