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San Salvador Sonsenate La Lierta Sunta Anz Ahuachapan Cuseatlan Usulutan San Miguel La Paz La Unioa
1run and Stecl 3 1 1

Non-ferrous Metnls 1

Cutlery, Tools 3

Steel Furniture 12 1 1 1 H

Mota) Structures 12 2 i !

Other Metsl Products 8
{excluding Machinery

Agricultural Machinery 2 1

Machinery excluding
Metsl working and Wood- 2
working Machine}

Other Machinery {exclud-
ing Eleetrical Machinery)

Radio, T.V. Seis mid
Communication Equipment

IR
-

Jouschold Appliances [

Cther Llectric Products
and Parts

Shiphutlding andt Repair
Moutar Vehlcles
Alreralt

Transport Equipment

Camera, Optical
Instrument

13

Ly e e

Watch 1 i

Total 57 1 1 i 1 1 2 1
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Table II-3-2 Comparison among the Sites Proposed for Industrial Estate
for the Metal-Mechanical Industry

San The Vicinity of
Salvador the new atrport Acajutla Sants Ana Capital City-5Santa Ana
1} Land and Infrastructure; Vague prospects, un- Favorable, but &uiffi- Generally developed None al present, de-
Electricity, Water Supply, Favorable favorable natural culties in natural but troubles with land peading upon the
Drainage, Communicatloy condlitions conditions and trans- use and water supply Government's effurts
and Transportation pertation to and from for develypment
1he Capital City
2} Husiness Enviroaoment Favaorable Vague prospects ot acceptable A little difficult Favorable {Possible to
depend on the existing
condition)
3) Availability of Labor Favorable Vague prospects Not acreptable A Hule difficult Favorable
Force ‘
4} Facility for Daily-life Favorable Vague prospecta Not acceptable Legs acceptable Favorable
5) The Government Pian for Yes Yes Yes Not availgble Not avallable

Rigional Development

Source: JICA Mission
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N 7'mv.s)RENTE

L Znd A FALRAMECKEE DI ( Kilowatthourmeter —W HK ) TG E
BERT DHEY

1) BEORE

() = adr S EARNATREEMINTWEIWVINO LI 7RO A~ 2 BB FRED &4 b
THbo bottom connected type T metal base glass cover @ WHM AL EAT
Whao L. metal cover 4 SHARGRSE, WHM oov 22 2 -~ D5 445 ( four
degit ) X251 ( fave digit ) t55, @il Hettvss CuL ( Comision Fjecuriva
Hidroelectrica del Rio Lempa ) iEBEAIICE O WHM M A LTS D CAESS
( Compania de Alumbrado Electrico de San Salvador S.A.El Salvador THRA®
RS ) SoRMEHARKIELICL AL Twh, CAESSHER # + # fth WHM %
BALTOWAS, srdrsPaftHECRBRN ~ 2~ b HHENATHE,

(2} H:25 #[E ( Guatemala, Bl Salvador, Costa Rica,Nicaragua,Honduras ) T &
RTVWAWHM 247, 22 2%g, LRI G- ¢l TREDLEFD TH 3,

ik S AEERTHL A, WH @ register 1 cyclometer type & pointer type ¢ 2 fl#
HHEhTWAS,

3 FASHEESID 22 VagddAsWHMD 247, 22 205K mA, LB ED
HEBFLahbn WD LEOLRE 4 7 THhETH5 9. LA L, =y FadfiEK
WHMO 75> b BT 2 EWIMERLLTAE, Tava A VAR B pEICEY 5
7 bottom connected type DWHMITHE - FXETHH S, b LE— LA hidTHEs &S T
BELLZY, WHMO 7 5 1 REBFECHBERMEZIOLEDTHL, 787 2 F
74 = BH 5 2 E 5 bottom connected WHMIEH—~ XN D THDH T ELhiEE LTHEDHS
LDTH L,

2) &ERRNRE
T oA A i ORE
() Zavaslipappp2 0 FEO s —2—3#ERINTHY, BRAEZRBEAZATWVE,
19 7T6Qxrd A rOWHMOEMBRIM 15000 @EEEZNS, (0I5B
P3W 23%, 1P2W 75%, 3P3W3PIWEEH2%)
) $IHIEOCAESS.CEL »IUER0oF-sCLIETTAREMEROOURN, IR
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EDHARBOER vIRD, #10% ( FEEFHI15000f~—2TI0%Up ) ¢
#zbhb, LicsoTI9BO04E, 19854 KT AEMBEEE~ 21,000, 28500 i
EitEEND,

2 PARMHOHE

FRSAECTHHDFTIED A — s -2fHHIhTWnD,

(a) mﬂﬁﬁﬁﬁkénfﬁbwﬁs#@onwemowumomﬂm%uﬁgamﬁm&ﬁ

EEXNB, (COSHIP 3W 30%, 1P 2W 65%, 3P 3W, 3P 4W A5%)

b) 298¢k Quatemala @ INDE, EE off#i%a oitE+ 2 SEMKBROOURR, IREQ

BARBOEW A ZWRIP SR ( FHEORBREI0000li~-2T8%UP ) tFEEL LN A,

Lc#>T1 9804, 1985ERSITHEMBEEAE~ 1188000, 154800 M&HfE &

ha,

3 BAH LT EE OBH
fa) -4 <ickk, 20.000M8, year OWHMOTiR»  H D,
fk s ME S AR DM bottom connected typelCft—Xh - ) = ¢ bottom connected
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Table IV-1-1 The Investment Schedule for the WHM Assembly Plant

in El Salvador by Type of Production and Market (in US$)
Type of Production SKD SKD CKD PLC
The Target Market El Salvador ~ CACM CACM CACM
Investment
(1) Land and Building
Land 15,000 15,000 18,000 21,000
Building 106,900 106,900 118,820 151,500
(2} Equipment
i) Standard Devices
Rotaly Standard
Standard Watt Meter 40,500 40,500 40,500 40,500
Standard Volt Meter
Standard Amp. Meter
A, C, Watt Meter
R.C. Counter
Standard Potential
Transformer
Standard Current
Transformer
ii) Testing and Adjusting
Equipment
Testing and Hanging
Boards Voltage Creeping
& Balancing Boards 49,500 49,500 49,500 49,500
Inductive Load and Break
Magnet Devices 12,600 12,600 12,600 12,600
Generator 11,250 11,250 11,250 11,250
iii) Overall Assembly
Belt Conveyors 3,600 3,600 3,600 3,600
A Set of Jigs 7,200 7,200 7,200 7,200
iv) Parts Assembly
Controlling Magnet
Assembly 8,100 8,100 8,100 8,100
Bare Assembly 900 1,350 1,350 1,350
Frame Assembly 1,350 1,350 1,350 1,350
Bearings Assembly 3,150 3,150 3,150 3,150
Rotary Assembly 9,450 9,456 9,450 9,450
FLAD Assembly 1,350 1,350 1,350 1,350
Class Cover Assembly
Terminal Cover Assembly 900 900 900 900
Flement Assembly 47,300 47,300
Register Assembly 8,100 8,100
Coils Assembly ) 27,000 27,000
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Continued

Type of Production SKD SKD CKD PLC
The Target Market El Salvador  CACM CACM CACM
v) Utility Center Installation
gﬁggi’:ssgransfo 1,800 1,800 3,600 5,400
rmer
i) Parts Mamfactaring ) 13,500 13,500 13,500 18,000
200 tons Press
60 tons Press 23’233
30 tons Press 17,700
20 tons Press 12’600
Spot Weldes 19’700
Multi Spindle Drilling '
Machine
3-Dimensional Drilling and 100
Tapping Machines 50,500
Tapping Machine 3,000
Drilling Machine 1’300
Hand Press ’800
Automatiec Lathe 111,100
Gear Cutting Machines 136,400
Ventilator 11,720
Shearing Machines 6,600
Others 16,700
vii) Tools Equipment
Jig Boring Machine 101,000
Electric Discharge Machine 45,500
Surface Grinding Machine 65,700
Cylindical Grinding
Machine 35,400
6 feet Lathe 11,100
Milling Machine 16,600
Drilling Machine 3,000
Hardening Furnace 6,000
Metal Saw 14,100
Hand Saw 6,600
Electric Welding Machine 1,500
viii} Others
3 feet Lathe 6,750
Milling Machine 14,400
Drilling Machine 1,350 22,500 22,500 22,500
Equipment Total 155,300 188,100 272,200 1,130,600
CIF Priced 181,500 217,200 308,500 1,175,300

Source: The JICA Mission
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Table IV-1-2 Estimated Profits and Loss Statements for Different Cases

of the WHM Assembly Plant in EI Salvador in 1980
(in US$1,000 in 1976 Prices)

Production Pattern SKD SKD CKD PLC
Target Market Fl Salvador  CACM CACM CACM
Projected Qutput 21,000 118,800 118,800 118,800
Revenue 271 1,732 1,732 1,732
Costs 378 2,263 2,108 2,125
Materials 298 1,848 1,694 1,534
Personnel Exp. 57 163 229 363
Technical Fees 6 37 23 31
Sales Exp. 8 41 41 4]
Others 9 164 121 156
Gross Profit -107 -521 ~-376 -393
Depreciation 31 35 47 146
Interest Payments 29 81 83 122
Long Terms 16 i4 19 58
Short Terms 13 67 65 64
le'ofit Before Tax ~167 -637 -506 -G61
Corporate Income Tax 0 0 0 0
Net Profit -167 -637 -506 ~661

Source: The JICA Mission
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Table IV-1-3 Costs of Electricity

El Salvador CACM  CACM Local 10-20%

SKD SKD CKD Contents
Electricity Reception Capacity (KVA) 50 50 75 100-150
Electricity Consumption (KWH) 7,500 7,500 11,000 18,000
Costs of Electricity (US$/month) 183 183 267 433

Source: The JICA Mission
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Table IV-1-4  Schedules for On the Job Training in Japan

. Period of
Curriculums Level o{' Skills No. of Training
of Trainees Trainee
{month)
SKD o Theoretical Approach to
WHM
o Total Assembly Process Electrical 1 6
° Design Technique Engineer
o Adjustment and Inspection
o Parts Assembly
Foreman for
o Complete Assembly Process . .
. Electricians 1 6
¢ Pasts Inspection
e Quality Control
CKD o Coil Winding Electricians 1 4
o Element Assembly Foremann for 1 6
Electricians
PLC o Pressing, Automatic Lathing Mechanics 1 6-12
o Finishing, Gear Cutling Foremann for 1 6-12
Mechanics
o Die Casting Foreman 1 18-24

Source: The JICA Mission
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Table IV-1-5 DCF Analysis of the WHM Assembly Plant in El Salvador

(the Base Case) (in US$1,000)
1980 1981 1982 1983 1984 1985
Revenue 1,732,00 1,838.00 1,944.00 2,049.00 2,155,00 2,261,00
Costs 2,108,00 2,232,000  2,356.00 2,480,00 2,605.00 2,729.00
Materials 1,694,00 1,798.00 1,501,00 2,004.00 2,108, 00 2,210.00
Personnel Exp. 229,00 239,00 248.00 258,00 268,00 279,00
Technical Fees 23.00 24.00 25,00 27.00 28.00 29,00
Sales Exp. 41,00 13.00 46.00 48,00 51,00 53.00
Others 121,00 128.00 136,00 143,00 150. 00 158,00
Gross Profit -376.00 -394,00 -412,00 ~431.00 =450, 00 -468.00
Depreciation 16.70 16.70 46.70 16,70 46.70 46.70
Interest Payment 43.39 37.00 80.73 94,40 98,11 101,78
Long Term Loans 18.68 18.68 18.68 18,69 14.68 18,68
Short Term Loans 64.71 68.41 72.05 713.72 79.43 83.10
Profit Before Tax -306,08 -527.79 -549.43 -572.10 =594, 41 ~616.4B'
Corp. Income Tax 0.00 0.00 0.00 0.00 0.00 0,00
Net Profit -306,09 -327.79 ~349,43 =572, 10 -5%4, 81 -616,48
Dividends 0.00 0,00 0.060 0.00 0.00 0.00
Retained Earnings ~506.09 -527.79 ~349.43 -572.10 -594, 81 616,48
Cash Flow =176.00 -394.00 -412,00 =-411.00 -450. 00 -468.00
-+++DCF Analysis+++

Discount Rate is 15.00%

Initial Investment i8 467.00

Discounted Net Present Value (DNPV) ig -2,035.26
Internal Rate of Return (IRR)} {8 -0,00%

DUPV at IRR {s -2988.85

Source: The JICA Misaion
[y

ZORMEDB IS, WHM @ CKD THoETR%RE, Hitoz 2z tdr 2 hBLVWIO
EEsLhd, TR 15%%2EHLAAEEGODNPY dAaATdb, ¢0Fo 22 FDOIRR

HETH W, #hil, BRI FTTF VA 1985 2 TRAGEH2BRS AT DT 0 o
=7 PORBEDEAIBDL Z\V,

L La#s, ThT REORLEHFHRILLASE, DNPV S 5F5IRETEK L Y155
FHEELTHDEEN-1-60M{NE D CORKIFPNT, /-2 —OffilL /- % -0
HH2A ) 2EREETnE, A -2 -DERESN LT TnB T EALEFSIhDRIC, LK
UTRBEFH LN ZLETwE D THEY, X, 2R THRS RERETEL VS £ -2
—foRBIKLE, oL TROh#EELL, et 2 0 BEESLET. FEHH%ES
%l THAaz et d, EHOREEAZAHROEHCHFESINLTER L B X, %25
%% T35 L2 & TRR B 269 &R EsD, EHENHEBER I LS, KEH
HeELT BARAT 7)) —RHESWT, G525 BECF LTI LLEHErERER
Zibhin,
UELoRR#TRET2AHE, WHMAITIBEz 2SS FreRBLeN L LTOoBDE
7984, TOREEOHERLT LIEBN 2z 0SB T 208t x <, VETHBEIRD

—126—



Table IV-1-6 DCF Analysis and Trial Calculations (an Example)

(in US$1,000)
1980 1981 1982 1983 1984 1985
Revenue 2,096,00  2,224,00  2,352,00 2,480.00  2,608,00  2,736.00
Coit‘:‘ el 2,023.00  2,142,00  2,261,00 2,380.00 2,499.00  2,619,00
per:mm | E 1,609.00  1,708.00 1,806.00 1,904,00  2,002.00  2,100.00
poraor el Exp. 22900 239,00 248,00 258,00 268, 00 279,00
s:lchn ;al Fees 23,00 24,00 25.00 27,00 28.00 29,00
5 hcs Xp. 41,00 43.00 46,00 18.00 51.00 53.00
thers 121,00 128,00 136. 00 143.00 150,00 155,00
Gross Profit 73.00 82,00 91.00 100, 00 109,00 117.00
Depreciation 46.70 46.70 46,70 46,70 46.70 46.70
Interest Payment 80,62 R4, 17 87.64 81.15 94,66 98,21
Long Term Loans 18,68 18.68 18.68 18,68 18,68 18.6%
Short Term Loans 61.94 65,49 68,96 72.47 75.98 79.53
Profit Before Tax -54,32 -48,87 -43,34 -37.85 -42.36 -27.91
Corp. Income Tax 0.00 0.00 0. 00 0.00 a.00 0.00
Net Profit -54,32 -48,87 -43.34 -37.B5 -32.36 -27.91
Dividends .00 0,00 0,00 0.00 0.00 0.00
Retained Earnings -54,32 -48,87 -43,34 -37.85 -32.36 -27.91
Cash Flow 73.00 §2.00 93,00 100.00 109,00 137.00
“+++DCF Analys{s++++
Discount Rate {s 15,00%
Initial Investment is 467.00
Discounted Net Present Value (DNPV) is -119.73
Internal Rate of Return (IRR) I8 5.70%
DNPV at IRR is -0, 86
Source; The JICA Miassion
Table IV-1-7 Alternative Plans
Original Plan Alternative-1 Alternative-2 Alternative-3
Unit Price up 10% Unit Price up 20% Unit Price up 25%
Materials Cost down 57 Materials Coat down 3% Materials Cost down 3%
DNPV at 15T < 0 = P < 0 >0
MR ) < 0 < 0 3.7>0 26.9 >0

Source: The JICA Mission
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Table IV-2-1

Farming Machineries in El Salvador By Kind and By District

Ahuacha- Santa Sansc- Chalate- Liber- Salva- Aucat- La

La

San

Chaba-San U'sulu - San

Mora- La

Tolsl  pan Ama nate  pange tad  dor  far Par  nes Vicente tan  Miguel zon Union
;' :,’;ﬂ';’: ::; L - 30 134 46 & 3 11 63 112 sz 17 3
7. Tractora oty - 11% 22 W20 8 M L 15 18 12 a3y - 5
' s . - M7 142 289 154 102 543 14 178 56 212 1 54
4. Graln Thrashers 225 25 - 10 13 28 13 ¥ 2 20 2 5 o 3 p
5 Plow 23,185 1,034 10 822 2,778 1,325 1,40¢ 2,335 2,494 2,912 4,264 5,953 2,732 629 315
6. Rastras 3,277 102 5 18 a2 178 1

1 T4 461 120 250 1,310 284 2 &l

7. Cultivators 1,157 76 50 1% 40 4% WM 15 214 2 8 173 6 5 16
o Fmimm 95 20 5 a2 10 & 1 15 172 2 12 W 2w 5 &
- Seeders a1 A 5 m 9 3 8 4 167 - 35 88 35 - 1
0. Navesiars 16 3 - 4 1 10 2 s 9 i 03 " 0 - )
11. Comn Milling Machineca 998 95 - 69 0 106 2 0 % s 5 28 201 3 .
12. Dryers Li2:] 20 - 14 2 s 3 1 12 ' s M 3 2 _
1. Ousting & Spraying Mach.1,034 110 0 135 19 263 9 131 16 16 15 120 65 - 22
14, Cutters 359 27 - 62 17 71 17 3 1 5 25 38 1 2 3
15, Flour Mitls 359 19 . 20 2t 6 10 18 24 e m 2 1 2 ;
16, Milkers 22 1 - ! - 13 1 - 2 3 1 - .- - -
17. Trucks 1,167 146 10 176 3 21 s T3 8 13 31 10 108 & 20
18, Four Wheel Driving Cars 833 119 - 91 24 136 51 42 58 12 33 WE 101 15 4
19, Pick-upa 1,718 156 325 167 45 184 76 97 125 20 % 171 215 15 16

Source: Tercer Censo Nacional Agropecuario 1911

Table 1V-2-2

and CACM Countries

Imports of Farming Machinery in El Salvador

(in USS)

Year E} Salvador CACM Countries
Farming 1971 1,494,809 16,167,222
Tractors 2 - 17,886,377
73 1,959,189 19,605,533
74 3,246,747 7,713,538
15 4,577,070 31,255,803
Culiivating 1971 364,739 1,738,887
Machinery 72 1,045,168 5,634,138
73 588,490 2,911,747
T4 584,392 2,683,620
15 - 3,982,083
Harvesting 1971 387,716 5,261,388
Machinery T2 817,097 7,994,413
13 1,165,861 6,085,518
74 703,199 4,524,579
75 - 8,339,928
Dicsel 1971 932,829 7,346,716
Engines 72 1,578,318 12,476,318
73 1,062,499 11,185,354
74 - -
79 - 8,132,491
Gasoline 1971 38,190 302,092
Engines 72 78,077 517,438
73 54,601 498,984
74 50,262 305,530
75 - 453,196

Source: Anuario Estadistico Centroamericano de Comericio Exterjor, El Salvador
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Table IV-2-3  Anmual Imports of Tractors by HP and the Total

Number of Tractors Held in El Salvador

No. of Imports No. of Tractors

=50 HP -99 HP 100+HP: Total in El Salvador

1971 94 148 27 269 2,642
72 N/A N/A N/A N/A N/A
73 114 179 32 325 2,967
74 165 259 47 545 3,512
75 205 321 58 584 4,096

Total 578 907 164 1,723

Source: The JICA Mission and Anuario Estadistico Comercio Exterior,

El Salvador

Table IV-2-4 Annual Imports of Tractors and the Total Number of Tractors Held
in CACM Countries

Imports The Total Number
-50 HP -99 HP 100+HP Total of Tractors

1971 1,017 1,598 281 2,906
2 1,077 1,693 308 3,078
73 1,137 1,788 325 3,250
74 392 615 112 1,119
15 1,396 2,194 399 3,989 32,942

Source: The JICA Mission
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Table IV-2-5 Minimum Daily Wage Rates for Seasonal Farm Labors

(in Colons)
1967 1973 1974 1975 1976
Daily Wage Rates 2.50 3.20 4.00 5.50 8.50
Rate of Increase 28 25 38 54

in Wage Rates (%)

Source: INSAFI
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Table IV-2-6 Trends of Change in Demand for Tractors

Horse Power Present Future
100 H.P. and over 10% 10%
50 H.P. up to 99 55% 45%
30 H.P. up to 49 25% 20%
29 H.P. and less 10% 25%

Source: The JICA Mission
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Table IV-2-7 The Specifications of the Tractor to be producted in

El Salvador

The Type of the Tractor

12,5 HP Four Wheel Driving Tractor

Type
Bare Engine HPP, RPM

Total Displacement

Vertical, Water-cooled, 4-cycle, Diesel

12.5 HP, 2700 RPM

571 ce
.g Cylinder 2-Cylinders
r%h Starting Electric Starter with Battery
Battery 12v-45Ah.
Cooling Pressurized Radiator
Fuel Diesel Oil
Fuel Tank Capacity 10 liters
Overall Length 1,790 mm
Overall Width 920 mm
Overall Height 1,100 mm
9 Wheel Base 1,160 mm
@ Min, Ground Distance 260 mm
Tread, Front 720 mm

Tread, Rear

650 ~ 850 mm

Min., Turning Radius 1,600 mm
Weight 385 Kg
Tire, Front 5 - 13, Rag

Rear

7 - 14, High Rag

Clutch Method
Speed Changes Method

Drv Single, Pedal Type
Gear Shifting

Speed Change
P.T.O. Speed Change

Forward 6-Stage, Reverse 2-Stages

3-Stages (Transmissiori Case Rear and
Tractor Body Front)

Lifting and Lowering Device

Hydraulic

Device

Driving

Tilling Width

= Revolution of Blade Shaft

otary Device

Direct Mount
Center Drive
950 mm

168,250,400R

Source: The JICA Mission
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Table IV-2-8 The Number of Tractors Imported and Currently Held in El Salvador

Imported Currently Held
-50 HP -99 HP 100+ HP Total
1971 94 148 27 269 2,642
1872 NA NA NA HA -
1973 114 178 - 32 325 2,967
1974 165 239 47 545 3,512
1975 205 321 58 584 2,098

Source: The JICA Mission
Note: NA-Not A;ailable
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Table IV-2-9  The Number of T'ractors Imported and Currently
Held in CACM Countries

Imported Currently Held
-50 HP -99 HP 100+ HP Total
1971 1,017 1,598 291 2,906
1972 1,077 1,693 308 3,078
1973 1,137 1,788 325 3,250
1974 392 615 112 1,119
1975 1,396 2,194 3903 3,989 32,942

Source: The JICA Mission
) FHR( 19804 19854 ) OSEMIRTHALR

fRkoBRTHEZOBA ( BoBRKER, AQ#inE, £EHOR, BFEAD, 7Y

W, Rfeiw SR a, Rt ok, Boiiftad T 255, BEOBAOERE)
wrh, THFTNEEEzsn0, FTAREzZLDHAZ WO T, RPECBEOBAARL, + 52
F—OftHT » 7RUNBBHOER T L LK, KOLST 1980F L 1985EOHABNE
ftEL e (BEN~2-10, 11 ),

Table IV-2-10 Egtimates of the numbers of Tractors to be
Imported in El Salvador

29 and less HP 30 HP and over 50 HP and over 100 HP and over Total
1980 115 92 207 47 461
1985 121 96 ) 217 49 483

Source: The JICA Mission

Table 1V-2-11 The Number of Tractors Imported in
CACM Countries

29 HP and less 30 HP and over 50 HP and over 100 HP and over Total
1980 1,019 815 - 1,834 407 4,075
1985 1,081 865 1,945 432 4,323
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Table IV-2-12 Estimated Demand for the
Tractor with Engines of 12 HP or so

El Salvador CACM Countries

1980 81 713
1985 85 757

Source: The JICA Misson

@ F3727-0ERBROEH
REAMAROEERHECHETHL Y, — SO BEOMERAETEDLDATVE [1~
2 E—AN2BHDON 25— tEFC LHFRRP BN TEELMFERN—2—13

KiRTo

Table IV-2-13 The Saturation Point of the Number of Tractors

El Salvador CACM Countries

Arable Land 1,316,000 ha 12,215,000 ha
Estimated Saturation HP 2,632,000 HP 24,430,000 HP
Estimated Saturation Number* 46,000 Units 430,000 Units
100 HP and over 4,600 43,000

50 HP and over 20,700 193,500

30 HP and over 9,200 86,000

39 HP and less 11,500 107,500

(12 HP or so) (8,050) (75, 250)

* Average Horse Power + 57 HP
Source: The JICA Misson
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Table IV-2-14 An Estimated Scale of Tractor
Production in El Salvador
El Salvador Market CACM
1980 84 Units/Year 720 Units/Year
1985 126 840
Source: The JICA Mission
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Figure IV-2-9 A Flow Chart of Tractor Manufacturing Process
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Figure IV-2-12 A Flow Chart of PLC Tractor Assembly Process
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Table IV-2-15

Major Parts and Type of Materials

Major Parts Parts Type of Materials Units
Engine Crank Case Cast Iron 1
0Oil Pan Cast Aluminum Alloy 1
Cylinder Liner 3
Cylinder Head Cast Iron 1
Head Gasket 1
Exhaust Value 3
Head Cover Aluminum Die Casting 1
Docompress Shaft Carbon Steel 1
Cam Shaft Chromium Molybdenum 1
Steel
Idle Gear "
Piston K|
Connecting Rod Carbon Steel 3
Crank Gear Chromium Molyhdenum 1
Steel
Crank Shaft " 1
Flywheel Nodular Cast Iron 1
Ring Gear Carbon Steel 1
Nozzle Holder 3
Fuel Cam Shaft 1
Transmission Transmissfon Case Aluminum Dic Casting 1
Case Rear Cover Cast Iron 1
Upper Cover, Front Aluminum Die Casting 1
Upper Cover, Rear " 1
1,2,3,4,5 Shaft Chromium Molybdenum 5
Steel
Gear " 12
Rear Axle " 1
Spiral Level Pinion " 1
P.T.O. Shaft " 1
Wheel Shaft  Wheel Shaft Case Orginary Cast Iron 2
Case Rear Wheel Shaft Carbon Steel 2
55 Gear Chromium Melybdenum 1
Steel
Swing Shait Carbon Steel 1
Differential  Differential Gear Alumirum Die Casting 1
Gear Box Case
Differential Gear Chromium Molybdenum 2

Shaft
Differential Pinjon
Shaft

Steel

"
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Major Paris Parts

Struclure of Materinls Unit
Dilferentia] Side Chromium Molybdenum 4
Gear Steet
Differential Pinjon " 4
37 Spiral Lever " 2
Gear
Others Frame Clutch Orginary Steel 1
Housing
Fender Cold Ralled Sheet 2
Hood " 1
Muffler 1
Fuel Tank Plastic 1
Instrumental Panel  Cold jtolled Sheet 1
Rubber Tire 4
Rotary Case Ordinary Structural 1
Steel
Rotary Frame Cold Rolled Sheet 1
Notary Cover " 1

Source: The JICA Misgion
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Table IV-2-16 Production Output and Types of Production

Markets Scheduled.Quifput Types of Production
The First Case 1280 El Salvador 84 S5.K.D.
1985 El Salvador 96 C.K.D.
The Second Case 1980 CACM 720 S.K.D.
1985 CACM 840 P.L.C.

Source: The JICA Mission
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Table IV-2-17 Efficiency Coefficients of El Salvador taking
Japan's case as Unity

Equipment Labor Efficiency Coefficient

{Hours)
Assembly Job 3 1.7 5.1
Operational Job 3 1.7 5.1
Painting Job 3 1.7 5.1
Machining Job 1 1.7 1.7
Pressing Job 1 1.7 1.7
Welding Job 1 1.7 1.7

Source: The JICA Mission
Note: Effieiency coefficients indicate that, for example, in the case of as-
sembly job, it takes 5.1 Hours in El Salvador when it takes only 1

Hour in Japan.
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Table 1V-2-18 Water Quality in El Salvador

ANDA Water Supply Well Water
ci™ 25.0 16.0
S0z~ 89.0 48.0
Nog 0.14 0.40
¥~ 0.4 0.4
catt 43.0 23.0
Mgt 21,0 7.0
Si02 100.0 100.0
CaCOg 194.0 88.0
Solid Substance 297.0 260.0
PH 7.1 7.6

Source: ANDA

Note: The sum of values of C1™ and Soz~ must be smaller than 30 while
each value of C1- and Soz should be less than 15; otherwise,
paint will peel off later.
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Table IV-2-19 Equipment Expenditures for the First Case
' (in US$1,000)

The First Case The First Casc

; SKD CKD
Assembly, Operation, Painting 186.7 258.0
Munchining 0 [
Sheet Metal Working ) 0
Repair 98,3 0
Tool Grinding 0 0
Transporting 12.6 0
Power 0 13.6
Inspection 16.6 0
Auxiliary 10.0 10.0
Equipment Transporting Exp. 0.3 0.2
Instatlation Exp. 20.7 21.0
Plant Construction Exp. 121.1 0
Building Auxiliary Equipment Exp. 36,3 0
Land Costs i 54.0 0
Miscellaneous 16.7 0
Total 573.3 302.8

Source: The JICA Mission
Note: The figures In the CKD case are additional to thore In the SKD case.

Table IV-2-20 Equipment Expenditures for the Second Case
(in US$1,000

The Second Caac The Second Case

SKD PCL
Assembly, Operation, Painting 188.2 260.3
Machining a 2,750.2
Sheet Metal Working 0 1,187.6
Repair 98.3 Q
Teol Grinding 12.6 16.1
Power g 13.6
Inspection 16.1 0
Auxiliary 0.0 33.3
Equip. Transporting Exp. 0.3 3.3
Installation Exp. 20.7 173.3
Plant Construction Exp. 249.4 210.9
Building Auxiliary Equip. Exp. 74.8 63.6
Larxt Costs 162.4 0
Miscellaneous 33.3 16.7
Total 866.1 4,817.1

Source: The JICA Mission
Note; Equipment expenditures listed {n the CKD column are additional
to those in the SKD column.
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Table IV-2-21  The Wages of the Tractor Assembly Plant

(in US$1,000)

Direct Indirect Sales Total
Man Man Man Man

The First Casc 6 1,53 5 2,57 5 33 6 8.43
S D 4. 1 .

The First Case 8 1.77 5 2,57 5 4.33 18 B8.67
CKD .

The Second Case 20 4,30 2 5,10 17 15.5 46 24.9
SKD

The Second Case 47 10.B7 21 16.953 17 15.5 85 43.3
PLC

The SK(;;‘):OM Case 33 7.67 18 13,93 17 15.5 68 37.1
C

Sottrce: The JICA Mission
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STz RLTH 5, €, B8 %, 1ELAOEM 13% & L, BN—2 ~ 23
ik, BROLZENHALRLTS2, s -2 s Fa—FBow—r,; beafikThE, F
UEO -4 FARKEL, 74—-PT2Thn, 6 E1RE, HFOTF—5—-0FEL
PBO—BPTREEFPELZITELTLLAEWE, HBPRXEETS 2,

Table IV-2-22 Data Sources for Cost Accounting
USSt,000
The Flrst Caag ‘The Second Case
SKD CKD SKD PLC CKD {a 1985
1. Production Outpat {Units/Yoar) 84 1] 720 840 g40
2. Equip. Exp. 344.7 302.8 346.2  4,526.0 233.7
3. Buflding Construction Exp. 157.5 324.2 275.7
4. Plant Site {Laxd) 54.90 62.4
5. Spare Parts 16.7 33.3 18.7
6. Wnage (USS1,000/month) 8.4 0.2 4.5 18.4 12,2
7. Elcctricity/month 0.1 0.5 t.1 1.7
8. Plasnt Insurance
—— 9. Sales & Shipping Fecs
10. Dircct & Indirect Taxes
11. Royalty 265.9 302.4
12, Technical Assisiance Feea Tdo4 51.0 89.5 130.5 63.1

13. Working Capltal

Cource: The JICA Misslon
Natet Figures for CKD ard PLC are additional to thosa of SKD for each case,
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Table IV-2-23 Estimated Profit and Loss Statements for Different Cases
of the Farm Tractor Manufacturing Plant in El Salvador
(in US$1,000 in 1976 price)

The First Case The Second Case
SKD CKD SKD PLC CKD
Target Market El Salvador EI Salvador CACM  CACM CACM
Projected Output 84 96 722 840 840
(Units/Year)
Revenue 239 272 2,045 2,385 2,385
Costs 527 466 2,366 2,911 2,863
Materials 204 232 1,748 1,975 2,039
Personnel Exp. 49 52 299 333 259
Technical Fees 68 79 78 104 91
Sales Exp. 12 14 102 119 119
Others 194 89 139 380 355
Gross Profit -288 -194 -321 -526 -478
Depreciation 56 84 87 563 117
Interest Payments 32 45 104 302 112
Long Terms 22 34 35 225 45
Short Terms 10 11 69 77 77
Profit Before Tax -376 -323 ~512 -1,392 =707
Corporate Income Tax 0 0 0 0 0
Net Profit 376 -323 -512  -1,392 -707

Source: The JICA Mission
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Table IV-2-24

Training Schedules for Each Case

The First Case

The Second Case

SKD CKD SKD PLC (CKD)
El Salvadorean  Assembly
Technician on Painting Iman x 3months 1 x2 1x5.5 1x5.5 1x2
the Job Train- Operation 1x5.5 1x5.5
ing in Japan Machining - - - 1x8.5 -
Pressing _
Welding - - - 1x8.5
Sales -
Engineering 1x3 1x4 B
Japanese Installation 1x3 1x3 1x6 2x10 1x6
gecll:m:g;aln Production 1x6 1x6
cefinical - Guidance 1x6 1x2 1x6 2x10 1x86
Assistance in
El Salvador Sales 1x6 1x6
Service 1x3 - 1x3 - -
Guidance

Source: The JICA Mission
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Table IV-2-25 A List of Documents for Technical Assistance

SKD CKD PLC

Assembly drawings of product

Part drawings

Parts list

Assembly manual

Related patents

Technical standard in the Firm
Assembly flow chart

Technical guidance for inspection
Raw materials specification list for parts
Auxiliary materials specification lists
Parts processing flow chart

Surface treatment standard

Heat treatment standard

Others

o
0
o]
o
0
o
o] 0
0 o 0
o
0 o]
o)
o] 0
O
o o] 0

Source: The JICA Mission

Note: These technical documents and data are limited to machining in the

company and products by sub-contractors, and are not delivered

with respect to the prducts produced by specialized makers.

—162—



8) £ ©
1) WIERE
a) PHr — b

WFEr — P HRROTD L+ (BN -2 - 17 ),

Tractor Maker

A |
Distributor Distributor

Distributor

I Retail Store]
[ Customers

Source: The JICA Mission

Figure IV-2-17 Sales Routes
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Table IV-2-26 DCF Analysis for the Tractor Assembly Plant (Base Case)
(in US$1,000)

1980 1981 1982 1983 1984 1985
Revenue 2045.00 2113.00 2182.00 2250,00 2318.00 2386.00
Costs 2366.00 2445.00 2524 00 2603,60 2686.00 2763.00
Materjals 1748.00 1807.00 1865.00 1924,00 1984.00 2040,00
Personnel Exp. 299,00 311.00 323.00 336.00 350,00 364.00
Techinical Fees 78.00 78.00 78.00 78.00 78.00 78,00
Sales Exp. 102,00 105.00 109.00 112.00 116.00 119.00
Others 139,00 144.00 149.00 153.00 158.00 162,00
Gross Profit -321.00 -332.00 -342,00 -353.00 -368,00 =377.00
Depreciation 86.60 86,60 86.60 86.60 86.60 86,60
Interest Payment 103.38 105.68 107.96 110,30 112,70 114.98
Long Term Loans 34.64 34.64 34.64 34,64 34.64 34.64
Short Term Loans 68.74 71.04 73.32 75.686 78.06 80.34
Profit before Tax -510.98 -524.28 -536.56 -549.90 =-567.30 ~-578.58
Corp. Income Tax .4 0.0 0.0 0.0 0.0 0.0
Net Profit ~510.98 -524.28 -536.56 -549,90 -567.30 -578.58
Dividends 0.0 0.0 0.0 0.0 0.0 0.0
Retained Earnings -510.98 -524.28 -536.56 -549.90 -567.30 =-578.58
Cagh Flow -321.00 -332.00 -342.00 -353.00 -168.00 ~277.00
DCF Analysis
Discount Rate is 15.00%
Initial Investment is 866.00

Discounted Net Present Value (DNPV) Is  -2168.82
Internal Rate of Return {IRR) i3 - 0.00%F
DNPVatIRR is -2851.50

Source: The JICS Mission
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Table IV-2-27 Sensitivity Analysis for the Tractor Assembly Plant
(in US$1,000)

1880 1981 1982 1983 1984 1985
Revenvwe 2557.00 2642,00 2727.00 2812.00 2897.00 2083.00
Caosts 2366.00 2445,00 2524.00 2603.00 2686.00 2763.00
Materials 1748.00 1807.00 1865.00 1924.00 1984.090 2040.00
Porsonnel Exp. 239.00 A311.00 323.00 336.00 350,00 364.00
Technical Fees 78.00 78.00 78.00 78.00 78.00 75.00
Sales Exp. 102,00 105.00 109.00 112,00 115,00 119.00
Others 139.00 144.00 149.00 153.00 158,00 162.00
Gross Prolfit 191.00 197.04 203.00 209.00 211.00 220.00
Depreciation 86,60 86,60 86. 60 86. 60 86.60 86. 60
Interest Pavment 103.38 105.68 107.96 110.30 112.70 114.98
Long Term Loans 34.64 34.64 34.64 34.64 34,64 34.64
Short Term Loans 68,74 71.04 73.32 75.66 78.086 80,34
Profit Before Tax 1,02 4.72 B.44 12.10 11.70 18.42
Corp. Income Tax 0.03 0.12 0.21 0.30 0.29 0.46
Net Profit 1.00 4.60 8,23 11.80 11.40 17.96
Dividends 0.20 0.92 1.65 2,36 2,28 3.59
Retained Earnings 0.80 3.68 6.58 9.44 9.12 14.37
Cash Flow 190.97 196.88 202,79 208,70 210.71 219.54
DCF Analysis . n -
Discoant Rate Is 15.00% Source: The JICA Mission
Inftial Investment is 8656.00
Piscounted Net Present Value (DNPV) is -98.73

Internal Rate of Return {IRR) is 10.80%
DNPVat IRR is -0, 89

Table IVv-2-28 Alternative Plans

Alternative-1 Alternative-2 Alternative-3
Original Plan Price up 20% Price up 25% Price up 30%

DNPV at 15% <0 <0 <0 >0

IRR(%) <0 <0 10. 8>0 25.6>0

Source: The JICA Mission
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JISH#HE-B1630—68, MV—-3—-12&M )%, vy BRDV % ( Conbina-

tion Wrenches, J ISHIRBHFS 2 Lo (ELTRMIVHEZ Lo, FEROV > Fik 233 L 4

# 3 v F— Offset Wrenches, JISH#B4632—-68 — oMz oTeh 60 Hignis:

H45o)eERMET Do

Open-End Wrenches Combination
Wrenches

Forged from the finest alloy steel. Nickel

chrome plated. Both ends at standard Made of top quality alloy steel, nickel
15°* angle for working in confined areas. chrome plated, Open and 12-point box
ends have the same size openings on
each wrench, Open ends at standard 15*
angle for working in confined areas. Box
ends have 15° angle offset to provide
clearance over obstructions.

Combination Wrench
Sets

Figure IV-3-1 Example of Wrenches

Source: The JICA Mission
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Table 1V-3-1 Imports of Hand Tools! in E1 Salvador for

Selected Years

1969 1971 1975
Weight  Value Weight  Value Weight  Value
{ton)  (US$1,000) (ton) (US$1,000) (ton)  (US$1,000)

Countries
Imported {rom

USA - - 60 378.0 94 881.6
MEXICO - - 2 3.6 3 12.4
E.GERMANY - - 94 198.8 88 342.4
SPAIN - - 25 43,2 52 264, 4
JAPAN - - 34 65. 2 17 40.8
OTHERS - - 32 99.2 52 285.6

Total 162 501.6 247 788.0 306 1,827.2

Source: MINISTERIO DE ECONOMICA, ANUARIO ESTADISTICO, various issues.
Note 1: NAUCA 699-12-02

Table IV-3-2 Imports of Hand Tools! to CACM for Selected Years in
1,000 CAPESOS2

19635 1969 1971
Including Intra-Regional Trade 3,942 4,163 5,671
Excluding Intra-Regional Trade 3,925 4,024 5,388

Source: SIECA, COMERCIO EXTERIOR DECENTROAMERICA, various issues.
Note 1: NAUCA 699-12-02
Note 2: 1,000 CAPESOS = US$1,000, CIF priced
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b TEETHETISRFOHBEBERCHI N, TOLI 2RO+ 42 ¥ A TIRE
TReXHzrdr 2 P B0 C CACMRA T AERBOMR L LTEEEDRELzOTR]
ERELTCRPERBEET DT ON2NHRHALHTD o
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Table IV-3-3  Exports of Wrenches from Japan to E1 Salvador and to

CACM for Selected Years
(F.0O.B. priced)

1969 1971 1975
Weight Value Weight Value Weight Value
(ton)  (US$1,000)  (ton) (US$L,000) (ton)  (US$1,000)

E1l Salvador 1.7 3.3 2.5 6.7 1 3.3
CACM 20.0 36.7 17.1 43.3 17 70,0

Source: Ministry of Finance, Monthly Statistics of Japanese Foreign Trade, Various Issug

(2) dekiiB T Al

EEEFRTAIFMHGOBETHAXOR A FRUV  FHORBLARM0EKH 146 EH
CDIED, TOAHEFCS B TOFANKTIB(T AV ARG I FFT, T 2) 2HHIE
61EAZLELS )M O Tnd, AEEOERT Rl MoK NA 243 M, kT~
EI21{EM(WI05EMAXNRGH )L 2o0TnANDLRLFRUVyFHOESETAC
5 HREBVCAAFRU vy FHOKTHBO MEENEMNZT b, RO IO wwikkd
PBOERGILHEEH TR L, BEN-3— 10 b L2250 '

Table IV-3-4  Exports of Hand Tools from Japan, 1969-1975 in millions

of US dollars
Annual Average
1475 ) 1974 1973 1972 1971 1970 1969 Rate of Growth{%)

Exports Total B81.15 {100.0j 74.52 64,47 55,692 48.62 46,36 36.03 a71.5
North Ameria 0.34 {49.7) 38,20 36.51 35.97 28.06 28,14 22,36 30.0
U.S5.A. 35.01 {43.1) 29.48 30,76 30.80 24.39 24.52 19.15 30.5
Spanners &

Wrenches, Total 48.53 (100.9) 44,32 39.02 32.61) 26.47 24.09 18.08 44.7
North America 23.31 {18. 3y 16,65 19,36 19.01 13.51 13.08 9.72 +40.0
U.5.A. 30.34 {41.9) 22.23 23.18 22,23 15.65 15.19 11.67 29.0

Source: WNational Hand Tools Industrial Cooperative,

EAFAAFATHEOREN R 2 F RO vy FRUBETH L BT 285 OLKH 0 T H K
2nTH, FTTREMALY, BEN-3 -1 COMBRTBRMHCRDLIVE L nE B, HE
oﬁﬁﬂﬁ%ﬂﬁ%o%oﬁmx&%%m%.%KTwioﬁﬁﬁﬁmmﬁx&wa%rw&
L7356, AROREA OS2 EEMACMACHBL TV HILCD S tnzbo TOlM

- 170~



Eﬁi%%-H$Wﬁ%®$ﬁ%ﬁmmt%%m%mbW6mﬂmxnﬁL.moﬁ&mm&ﬁ

gﬁﬂﬁf@a(ﬁN—B—saﬁ)oﬁw-3~5rm1w5¢®vwf&02”*ﬁ@mk

RLZBEOTHHBLO T 9854 THUWAN T ( RV~ 3—5 WREQFABE ) o
Table IV-3-5 Estimations of Export Markets in North America,

1975-19
1985 {in Millions of US dollars)

1975 1976 1977 1978 1575 (0BG 1981 1082 1083 1981 1985

1} Annunl Rote of Growth 159 23,30 26,50 30.80 35,43 40,77 40,67 53.90 61,97 71.27 81,87 94,21

(3} Annual Rate of Growth 5% 20,30 24,47 25.70 26.97] 28,33 29,73 31,23 42,80 34.50 36.13 37.97

@ - 2.3 0.00 1.17 2,40 3,67 5.03 6.43 7.93 9.5 11.20 12.84 14.67

Source: JICA Mission
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Table IV-3-6 Estimation of Sizes of Markets for a Plant

Manufacturing Wrenches in El Salvador, 19791 - 1985

(in 1,000 US dollars).

1979 1980 1981 1982 1983 1984 1985

12 Market Size, 15% 750.0 950,0 1,200.0 1,450.0 1,790.0 7,950.0 2,200.0
(2)3 Market Size, 7.5% 376.7 476.7 600.0 726.7 850.0 976.7 1,100,0

Source: Table IV-3-5

Note 1: The estimated year for the start of production.

Note 2: Market sfzes, which are assumed to be 15% of (3) of ‘fable 1Vv-3-5.
Note 3: Market sizes, which are assumed to be 7.5% of (3) of Table 1V-3-5.
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Figure IV-3-2(1) A Wrench Manufacturing Plant Layout
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Figure IV-3-2(2) A Wrench Manufacturing Plant Layout
Storage and Forging Sections
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Figure IV-3-2(3) A Wrench Manufacturing Plant Layout
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Figure IV-3-2(4)

A Wrench Manufacturing Plant Layout

Heat Treatment and Die Manufacturing Sections
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Table IV-3-17 Estimated Costs of Equipments
(in 1,000 US dollars)

F.O.B. Prices ¢.F.1 C.LF.2

Froging Process Equipment 280, 87 14.19 295.07
Heat Treatment Equipment 33.33 2.67 86.00
Dice Manufacturing Equipment 28.33 0. 87 29.20
Grinding Equipment 195, 57 16.39 ° 211.97
Water Treatment Equipment 206,00 15.74 221,173
Inspection Equipment 5.33 0.16 5.50
Transport Equipment 13.33 0.57 13.90
Audiliary Equipment 33.67 0.98 34.G3

Total 862. 27 52.30 914.57

Source: The JICA MISSION
Note 1: Insurance and freight, which are from YOKOHAMA to ACAJUTLA

Note 2: Insurance is estimated as 2% of C. F.
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—HCREHRLEAC LOTRZVAE, BHBERREUHERO3I rBREEET o X, &
ERfpzrdr < FrEHORBERRINL YEPMTARBANL LUEARGORZ LD LT 5,
COBE, EMEROMTRAER13 %L LTHTTACER T80 TE, Ritlos omit
BohLansds, EEMBIEECIT, 66THH5 13337 FrOoGWHEATI L5 BT
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Table 1V-3-8 Estimated Investment Expenditures

for the Wrench Plant
(in 1,000 US dollars and in 1977 prices)

Land Purchose 80.0
Plant Construction 58.0
Machinery and Equipment 960.3
Contigency Fund?2 57.3
Working Capital 133.3

Total 1,226.9

Source: The JICA MISSION
Note 1: Figures of Machinery and Equipment

include domestic transport and installation costs.
Note 2: Contingeney for construction ol plants
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Table IV-3-9 Estimated Annual Production Schedules

(in 1,000 US dollars)

1979 1980 1981 1982 1983 1984 1985
Casel 750 950 1,200 1,450 1,700 1,950 2,200
Case 2 190 240 300 546.7 850 976.7 1,100

Source: Table IV-3-6

{millions of US$)

[s] ! 1 ] ] [ i 1

1978 979 1280 1981 Isa2 1983 1984 io85 year

Source: Table 1V-3-9

Figure IV-3-4 Estimated Annual Production Schedules
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Table IV-3-10 Estimated Labor Requirement

Unskilled
Total Sub-total Skilled Labor Lahbor
Mangement 4
Production Line 51
Forging 12 5 7
Heat Treatment 4 1 3
Die Manufacturing 4 1 3
Grinding 4 1 3
Plating 6 1 5
Water Treatment 2 1 1
Inspection 3 1 3
Transportation 4 1 3
Miscellaneous 12 12
Sales Force 3
Office Workers 6 1 5
Sub-total 13 44
Total 64

Source: The JICA mission
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Table IV-3-11 Estimated Wage Payment
(in US dollar)

Annual Total Payment Annunl Wage Payments  No,of Workers Average Wage $/h

Management 96,000 4
Production Line 75,240 .
Skilled Laboy 45,600 12 2,5
Unskilled Labor 20,640 39 0.5
Sales Force 6,050 6,080 3 1,3
Office Workers
Skilled Labor G,080 )3 4,0
Unskilled Labor 8,567 5 1,7
Total 192,267 61 T

Source: The JICA mlssion
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Table IV-3-14 Estimated Profit and Loss Statements

(in 1,000 US dollars)

1979 1980 1981 1982 1983 1984 1985
Revente 750.0  930.0 1,200.0 1,450.0 1,700.0 1,850.0 2,200,0
Casel  poptl a1 §1.7  147.5  243.0  339.8  408.6  536.3
Revenue 190.6  240.0  300.0  546.7  850.0  976.7 1,100.0
2 2 1 1
Case2 o ofit (Loss) 046.72 253.92 246,02 163.3% 21.4°  an7l 1009

Source: Table 1V-4-12,13
Note 1: Profit after corporations' income tax.
Note 2: indicated loss.
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Figure IV-3-5 Trends of Profit and Loss
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Table IV 3-15

DCF Analysis for the Case (1)

1979

1950

1081 1482 1983 1964 1985
Iét:)\::;:uo 750,00 930.00 1200.00  1450.00 1700.60 1950.00 2200.00
Gre.00 712,00 855,00 986.00 1121.00 1242.00 1377.00
?::::;:::‘:I e 222,00 332,00 420,00 50700 595,00 682.00 716.00
T & :Ps 192,00 200,00 208,00 216,00 225,00 234,00 243.00
S:Iccs s L 11.00 17.00 17.00 17.00 17.00 0.0 0.0
Othara *pe 34.00 43.00 55.00 66.00 76.00 89.00 100.00
¢ 105.00 127.00 155,00 182,00 208,00 237.00 264.00
Grosa F'rofit 140.00 231,00 345.00 462,00 579.00 708.00 23,00
?cwprcc:all)lon , 109,40 109, 40 109,40 109,40 109. 40 109, 10 109.10
i 1:;’3' T“Y""’l“ 60.72 63.26 66.38 69,47 72,62 75.74 78.89
Sh m't-'rerm Lﬁni 13,76 12,76 43.76 43,76 13.76 13,76 43,76
ort-lerm Loan 16.96 19,50 22,62 25.71 28. 86 31.58 35.13
Proflt Before Tax -30,12 58,34 160,22 283,13 390,98 522,56 834,71
Corp. Incomo Tax 0.0 1.46 123 7.08 9.92 13.07 15,87
Net Proflt -30.12 56,68 164,99 276.05 387.06 509.79 618. 81
Dividends 0.0 11,38 33.00 55.21 17.41 101,96 123.97
Retalned Earnlngs -30.12 45.51 131,99 220,84 109.64 407.83 195,07
Cash Flow 140.00 229.54 340,71 454,92 569,08 694,93 807.13
DCF Analysis
Discount Rate I8 15,00%
Initial Investment {5 1094.00
Dlscounted Net Present Value (DNPV) s 572.27
Internal Rate of Return (IRR) {s 26.61%
DNPV at IRR s 0.98
Source: The JICA Mlisslon
Table IV-3-16 DCF Analysis for the Case (2)
1979 1980 1951 1982 1943 19584 1985
Revenue 150.00 240.00 300.00 547.00 850,00 977.00 1100,60
Costs 278.00 322,00 372,00 498,00 601,00 111,00 805.00
Materials 70.00 68,00 111,60 166.00 201,00 297,00 363.00
Personnel Exp. 141,00 157.00 173,00 201.00 225,00 234,00 243.00
Technical Fecs 17.00 17.00 17,00 17.00 17.00 0,0 0.0
Sales Exp. 9.00 12,00 14,00 26.00 39.00 45.00 50,00
Others 41.00 48,00 57.00 $9.00 119.00 135.00 149.00
Gross Proflt -88.00 ~82.00 -72,00 49.00 249.00 266,00 295,00
Depreciation 109. 40 109,40 103,40 109.40 109.40 109.40 109.40
Interest Payment 52.83 53.93 55,20 57.90 59.81 63.23 63,
Long Term Loans 13.76 43.76 43,76 43.76 43.78 43.76 43.76
Profit Before Tax -250,23 -25 -236,60 -116.30 79.79 93,57 119.93%
Corp. Income Tax 0,0 0.0 0.0 0.0 1.99 2.33 .00
Net Profit -250.23 -245.33  -236.60 -118.30 71.79 91.04 116.94
Dividends 0.0 0.0 0.0 0.0 15.56 18.21 23.39
Retiined Earnings -250.23 -245.33  -236.60 -118.30 62.23 72.83 93,55
Cash Flow -88.00 -52.00 -72.00 49,00 247.01 263.67 292.00
DCF Analysis .
Discount Rate is 15.00%
Inltial Investment 18 1094.00
Discounted Net Present Value (DNPV) is -905.28

internal Antle of Return (IAR) 1s 0.00%

DNPVat IRR #s

~488.50

Hource: The JICA Misston
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ot TR T D OO LEHLLNTE b, FRCEHT L THEEELT e THL, T2 TICH
PN AR LT LABRCP nTERLALOLRAHLONE no £T T, RAEHOHRHOH
CHBLER e RY, chboME RN CEL 5 EREAET S HESMREE ( Seasitivity
Analysis ) T L FEN D IO TH 5o

ABECTRIGEMTONRE L e o EHRT, AHESENEa = b, ROMAR, G- &I
MFH, RUBAGBRETOL, ChbDYBetn¥nfiS LB bnsBETELIL, £
O#MN T DNPVOZILRU IRROZELELTCE LD AROREN-3 - 17 TH Ao

Table IV-3-17 Sensitivity Analysis

Change in  Change in
DNPVL(%) IRR2 (%)

1. Increase in Cost of Materials by 15% -52 =20
2. Increase in Personnel Expenditure by 15% -24 -10
3. Increase in Depreciation Rate by 100% 10 4
4. Increase in Interest Rates by 50% 4 1
5. Increase in Tax Rates by 100% -30 -11

Source: The JICA mission
Note 1: The original DNPV US$479,000

Note 2: The original IRR 25.1%

ZORHMSHEIMNL PR, RELCHLIFBEALREEL O, RUBRTLEL, T
BEHREIZERETOFPTEDLHEMNISFE—FRAVERL L S, 15 FORWHEKDT »
Zerh, F5EZ15%0BEODNPYV S22 rde e, HLRUIBASNETHAINE
3O ELEFEEINTVLIHRY —R0BE, AACEETHLRLDILEHZL LN, b, ik
TRNT 27, EHRANGEa AT » 7EQA v 7 vHREL Y, FEHHEa 2 415 GRE L
TAHHEERD D, FHBCH TATRAEN A Y+ A P2 T 5 ERTRTHOBELITHE
HOx—HFA4A R EDTELXTHIN G,

ABERO 15 ML EBHAERNIERE, LEL L6, AFRONREOHRELL T, 7TK
EZJFOEHAMMBERRAZN T D, LEORDESFHO 15 cHBTAE, AHROE
I 196 102 5o AMRAHR, HBEREORLELE L EATAZLREL bR
57, 208 FHOMMCErn TLNERREMREINLILDEZL ObN D,
EAFRGROEBIASHRESZ TS5, cOoRRFCEARURSFRSES CMLALEL
Th, CEOWAERRIEI NS Rl LHE W,
BRUEEHZLAFHOERERL LD, £FEODCFANKL IR ER EHLLIHHCD AL
EDED. TNREROTLET, ThHOENRLEATHC LI HIHBEAGSRD, ARG
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iRt ON TS MR EBE A S F WERRAR £ - X CBIERTEO HCHI AL R
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HRERKELTORBRAF L 26 NAN O TE L, % HUHBEHA L —XXfTa b
nBYEAEKT R & T 5 BEC L RROREL/ERIFINELSH, LETHE, b LH
ROWHBH CRIISRIES 5 WAL EFEMK AR, BB HILKTIN TG L 78790
B R BCLLANELLN D, CORE, Tavasraflfe LORBACHRMIEE AT
M) BRERCTHELZATE 25 L, CRONBRCKELEPReLAD LHBAT
bho TORC, HMBEO MBI = 7 JpAETOBOREECH LR ELHLBRL S
ARBTHS 9o Enl, AUEERGHRUMERCED, twoBnHERRTOT 75 2%
fel+ B EnMETHH, L, EMBEHRCSY 2, RHPRORGHTBETS AL L1 LED
MIGEA M THOSCIN 2B TH 5,

4§ TAVALARLRMBICABRER 7Ly —BgTHERET ITHREORAE
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Table IV-4-1 Estimated Import of Compressors
in El Salvador in 1977

Units
Total Imports 35,000
Imports by INDECA 20,000
Imports by PRADO 15,000
Imports from Japan 15,000
75W - 125W 10,000
140W - 175W 5,000

Source: The JICA Mission

Table IV-4-2 Estimated Import of Compressors
in Costa Rica in 1977

Units
Total Imports 30,000
Imports by Atlas 20,000
Imparis by Recasa 10,000
Imports from Japan 30,000
75W - 125W 26,000
140W - 175W 4,000

Source: The JICA Misslon

2) BRepgrarvytr—-0247RUEE

BTVt -OIRCET HHEOZETR, BEMCHTHIRETULEEZ MERED L &
bz nEabitv, SREFFEBOEREFOI00m® 2 7 2R THE TN, 27TV
y F— D ERENFBRENSLEHETL B0 LBLZH S, ZAY AP RUaR2Y R
Cent, AROFSF/IHEWBICErwTRERTICEHFEZLONZ WO T, REINTH
HEBIENREMATH2EME, AT I0EETIRESIPENEZITANVEH L LN, TO
B, bL, a7V, —0T ey TN ~ITHBIA S AR FPALRTINBE, PLELE
HER 125WHEO2 » T v o ¥ —TDH B LEFEAND,

1) EEHR

() ZrAryprsFPARUYaIRZ2Y B0 Y7V, v —DRBETH
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a7V —ORBCARUREFH LB AN CHAAN 2 BEOHVRLH L Hn F RO

BTVt —OBRADOECEY — C ATMMOBBALLET Do ChHDRELHRM,
fg, RE2A THCTFULADOHBRKEN - 4=-3TH 2,

Table IV-4-3 Estimated Demand for Compressors

1980 1981 19082 1983 1984 + 1985
Demand for New Producis El Salvador 45,000 47,000 49,000 51,000 53,000 55,000

Costa Riea 40,000 41,000 42,600 43,000 44,000 45,000

Demand for Service Exchange 15,000 16,000 17,000 18,000 18,000 20,000
Total 100,000 104,000 108,000 112,000 116,000 120,000
Classification by Types 75W-125W 75,000 76,000 77,000 78,000 78,000  BD,000

140W-175W 25,000 28,000 31,000 33,000 37,000 40,000

Sourece: The JICA Missioon
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hooEs0av7 vy v —BREOHPHHME L 2 Do
UEORBdad b, RNTHE DL, BA~OREBRIERHV <A, 247, R0
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DEERBEREN -1 - JCRINBHCENLOLEHEL LN Do

Table IV-4-4 Estimated Production Quantities

1980 1981 1982 1983 1984 1985

Output 40,000 70,000 100,000 120,000 120,000 120,000

Source: The JICA Mission
T, FEiTEAOARIMS, TV Y- OfEERNE, FEI00FMLULTHSL
Edb, CTRRINLGEEHNRARHBEER T RECHLBBETH 20 PiL, =2 Hars¥n
OBERER(HN-4—-28B ) ZB T2, £EEROH¥EIE, 222 ) r@Emdaiieéz s

CZEERIBLTRVS,

3) HERE
(1) EEERE

BTV e —HEETHIACAMIEENLETS D, - v Frgirntyl)
Ho—HEETLLELEEEL Y, TR, BPL, 927V —b -/ 2279 {C-K-D} #
CEECHHTLLOLEL, S-K-DEBfFL, BERHKC, zayrrsbFrgeid a—Y4EHET
BEL T2,
(2) HrEEtE
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Table IV-4-5 Production Schedule

1580 1981 1982 1963 1984 1985
Anmnuat Output 40,000 70,000 100,000 120,000 120,000 120,000

Schedule 1! (SKD) ~———
Schedule 2% (CKD)
Schedule 33 (CKD)
Schedule 4% (CKD)
Schedule 59 (CKD)
Schedute 46 (CDP)
{Complete Production)

Source: The JICA Mission

Note 1: Schedule 1 indicates SKD, which includes processes of assembly, welding and curing.
Shell-Press welding is added {o the assembly process.

Machining is partially added to the assembly process.

Machining is further added to the assembly process.

. Manufzeturing of eleciric motors is added to the assemhly process.

6' Tolal production,

S
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Table IV-4-6 Estimated Equipments
(in US$1,000 CIT priced plus installation fees)

Production Schcdulca1

Manufacturing Process

Schedule 1 Assembly Line

Welding, Curing and Inspection

Schedule 2 Shell-press Welding Line
Schedule 3 Block Processing Line
Upper Bearing Line
Cylinder Head Line
Jigs and Inspection Tools
Schedule 4 Crank Shaft Processing Line
Piston and Pistonpin Processing Line
Control Plate Processing Line
Valve Plate Processing Line
Schedule 5 Motor Processing Line
Total

Equipment Expenditures

492,41
907,85
1,686, 22
951. 61
251, 27
155.21
413,61
918. 89
455,07
298. 22
151,36
1,722, 59

8,404,.32

Source: The JICA Mission

Note I: Production schedules in this table correspond to these presented in Table IV-4-5.

Table IV-4-7 Estimated Investment Expenditures and Investment Plan
{in US$1,000)
19791 1980 1981 1!-_)82 1983 1984
Land® 249. 60 249. 60
Building? 1,184.80 1,184.80
Auxiliary Equipment 218.51 218.42
Wiring, Piping, ete. 1,285.00 169,00 177.50 182. 50 172.50 1,986.50
Equipments 1,400.27 .1,686.,22 1,771.70 1,823.55 1,722.59 8,404.32
Total 4,338.18 1,855.22 1,949.20 2,006.05 1,895.09 12,043.64
Source: The JICA Mission
Note 1: Each year indicates the periods when actual investment taken place so increases
in production capacity should be realized in the next year.
2: Estimated price of land is 15.6 USS/m? and it is estimated to obtain 16,000 m2.
3: Estimated floor space in the plant is 7,475 m2,
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Table IV-4-8  Estimated Lahor Requirement
1980 1981 1982 1983 1984 1085

Annual Output 40,800 70,000 100,000 120,000 120,000 120,000
Technical Assistance 3 3 3 3 4 4
Managers 2 2 2 3 3 3
Skilled Labor 2 4 5' 6 8 8
Unskilled Labor 26 40 60 93 116 116
Sales Force ] 0 1 2 2 2
Office Workers 3 3 4 5. 6 6

Total 33 49 72 109 135 135

Source: The JICA Mission
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Table IV-4-9  Estimated Wages and Salaries
(in US$1,000)

1980 1981 1982 1983 1984 1985

Technicnl Assistance 120.0 160,0 200.0 200,0 240.0 240.0
Managers 28.9 28.9 28.9 43.3 43.3 43.3
Skilled Labor 11.1 22,1 27.7 33.2 44.3 44,3
Unskilled Labor 81.3 125.1 187.6 290. 8 362,7 362,7
Sales Force 0 0 4,2 8.3 8.3 8.3
Office Workers 9.4 9.4 12,5 16.9 18.8 18.8
Total 250, 7 345.5 460, 9 592.5 717.4 717.4

Source; The JICA Mission

6) BR@EHE
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Table IV-4-10 Cost Estimates (in US$1,000)

1980 1981 1932 1983 1984

Cutput 40,000 70,000 100,000 120,000 120,000
Direct Materials 1,027.5 1,631.0 2,107.0 2,409.2  1,744.8
Pirect Labor Costs 81.3 125.1 187.6 290,8 362.7
Direct Expenses 5.3 18.6 40.0 60.0 80.0
Direct Labor Costs 165.4 219.8 270, 9 281, 9 338.5
Indirect Expenses 6.7 21.0 43.3 68.0 88.0
Depreciation 314.1 499.6 694,35 895.1 1,084.6
Interest 418.1 470,2 600.8 719.0 815.1
Technical Fees 108.8 165.0 218.0 260.8 249.6
Initial Payment 3.7 6.5 9.3 11.2 11,2
Training Fees 3.3 5.8 8.3 10,0 10.0
Production Costs 1,800.9 3,162.7 4,179.8 5,006.0 4,784.5
Estimated Unit Price * 58.8 49,7 46.0 45,9 43.8

Source: The JICA Mission
* :  USS/unit
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Table IV-4-11  Dispatch Schedule of Technical Experts

men per year

1. Experts required to stay for a long period

Plant management (production and quality control) 1

Machining and other process experts 2

Motor related experts 1
2, Experis required to stay for a short period

For each new production line one expert for 2

6-12 months

Source: The JICA Mission
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Table IV-4-12 On the Job Training in Japan

Period of Training

Electric Motor Assembly

Job Specification No. of Trainees (Months)
Assembly Line 1 2-3
Shell Press Welding, Curing 1 "
Inspection, Quality Control 1 "
Machining 2 "
Press 1 "

2

8

Total

Source: The J'ICA Mission
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Table IV-4-13 DCF Analysis for Compressor Manufacturing Company

{in US$1,000)

1989 1981 1982 1983 1984 1985
Revenue 2.351.0t_) 3,479, 00 4,600.00 5,508.00 2,260, 00 5,260.00
Cm;\tlt:ucri'lls I-.'l('.l(l.GG 2,193.00  2,885.00  3,392.00  2,885.00 2,909.00
b { ok 1,027.00 1,631,080 2,107,600 2,409.00 1,745.00 1,745,00
e.r onm-l Xp. 245,00 345.00 458,00 573.00 701,00 729,00
;‘:Ichn;:cn Fees 116,00 171.00 236,00 282,00 271,00 261.00
o':hi-ﬂ xp. '{.00 11.00 17.00 20,00 27.00 33.00
rs 3.00 29, 00 67.00 108. 00 141.00 141,00
Grns? Profit 951,00 1,286, 00 1,715,008 2,116,000  2,375.00 2,351, 00
Depreciation 133,80 619,30 250.43 226,28 212,13 21,21
Interest Payment 217.07 314,15 188,30 189, G4 166, 56 91,10
l.aong Term Loans 173. 52 247.72 102.73 90, 51 B4,85 8.49
Short Term Loans 43, 55 66,43 85, 57 99,12 31,70 §2.61
Profit Before Tax 300,13 352,55 1,269, 47 1,700.08 1,996,32 2,238, 69
Corp. Income Tax 7.50 4,81 1,75 42.50 49,91 55. 97
Net Profit 292,63 343.74 1,238.12 1,657.58 1,946, 41 2,182,72
Dividends 58,53 64,73 247.62 33 180,28 436. 54
Retained Earnings 234,10 274.99 0980, 49 1,326.06G 1,557.13 1,746.18
Cash Flow 943,50 1,277.19 1,683,235 2,073.50 2,425, 00 2,295, 08

DCF Analysis
Discount Rute is 15, 00Y
Total Invesiment is 12,045,.00
Discounted Net Present Value (DNDPV) 15 -3,0600. 35
Internal Rate of Return (IRD) is -0, 00°,
DNPV atl IRR {s -1,468.23

Source: The JICA Mission

KEN—-4— 14RFENTnAEY, 37V, r-pRoREERGHOI, EELDMEHRS
BnhbThb, CORMLBRIEEAIL I, 77 v, v —0fETFTHHBEKLHHRHEIEZO0
BB b 220 BT R - Tnho LORREMLIAN VA VA CETHIZ TV g ¥ —LFHO
BAEMELAERECBEOREERLCWE,, BCcoBl, REnfforv—2A4 -7 vadEA v b5
GI¥oP5TWL, ERXRLIRAOHNBEL CEIEOBW O L BEL T2 2o X,
METRALGATrYANEIK, RABENAL~-XTHBZEBEINTCE D, COMERHEFD
B L RAROBwELREL bRV, CORZERDPLI» T vy ¥ —BAYC, BT
MOT Ay FACels R LTOEYTHERP BN wIGRABIWINI S0

Table IV-4-14 Comparison Between Estimated Break-Even Price

and Market Prices of Compressors (in USS)

1980 1981 1982 1983 1984 1985

{1} Estimated Price 58.8 50.0 46.0 45.9 43.8 43.8
{2) Market Price 26.7 26.7 26.7 26.7 26,7 26.7
Ratio (1)/(2} 2,20 1.86 1.73 1.92 1.64 1.64

Source: The JICA Mission
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B« CHUL 2200BHERBRoL5O\MORBATHARTFIG S 221, X, READ
tLtoHHSEHHANEOBW—RERNAFTRDS, ANIFEEENCEEENK D 5,
COD#, Prebish S LIBARFTERTRAHARKICL 218K AHLLTZhbD
BesoBPEBORE LTRBINTE 2 NBERMONRTH 2,
FWEBERCFT2EERRERPOBFEANRMB A Y2 S P AERICLE DHFRER L WO
e, ILZALOKMAzAPA NP ATCHERENL LD ET A, HERTCHMAIAT
WANSHEREELZVBARBRLZANDHIXIINZ T LILE B0 4Nz Ly
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Table V-1-1 Estimate Foreign Exchanges Possibly Saved because of

Import Substitution (in US$1,000)

1980 1581 1982 1983 1984 1985 Total

Industry 11 12 16 21 27 35 45 156
Industry 112 227 230 233 236 239 241 1,406
Industry IT° 272 209 329 362 398 438 2,008
Industry Iv® 1,067 1,467 1,534 1,600 1,667 1,734 9,069
Total 1,578 2,012 2,117 2,225 2,339 2,458 12,729

Source: The JICA Mission

Note 1: Wrench manufacturing industry
2: Farm tractor manufacturing industry
3: WHM manufacturing industry
4;: Compressor manufacturing industry

TAF A SV ARHE DB ARER 19758 CIESEFACEZ LTS b19804EICKHD
CESTO0MIFAMERZBLDEELOND, CORAKEHAILT L ELETRIKTDO LS
NPBEZ Y r s FACELENAELTY, BAREERELLTOBBREDL TS T iDL
Bbzhdib%in,

(2} WX 551551
HERXDBA SN, BAGESFHLIH, HEHBSMRINL L, GHOTEEATTS 3o
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Table V-1-2 Foreign Exchanges Earnings due to Exportations
in New Industries

1930 1981 1982 1983 1984 1985 Total

Industry I 750 950 1,200 1,450 1,950 2,200 8,500
Industry It 1,798 2,035 2,272 2,509 2,751 2,981 14,346
Industry ' 1,634 1,733 1,832 1,931 2,030 2,129 11,289
Industry IV* © 400 1,133 1,600 1,534 1,467 6,134
Total 4,182 5,118 6,437 7,490 8,265 8,777 40,359

Source: The JICA Mission
Note 1; Notations are the same as of Table V-1-1,

19758 DT At A P A0 HEHRSHEVArRELTR D, COBERTE LT 4 AL
LFLLANETNORBERCEZ MLV, LALEXSHAEOZ A2+ <V 20N RAG
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Ho, MBI ARMC, ERTAMAOERICOREORETERANLZRFTH
FTEHEESENT LR T HLEL D L,

() HEEHLIETIANMEA

LM EREDH TS 288, e 2B TART RT3 2 FAXBT T84, XA
HTRVMERTRO VO RNAB I DIHAT 2 0L+ 3. i LEWHOBA, BFHEY
Axih, FABONE~ORXBEAHLbN D, CALOAFIMMATRICE EDADHRE
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Table V-1-3 Outflows and Inflows of Foreign Exchanges
(in US$1,000)
1978 1080 1981 1952 1983 1984 ) 1885 Total
Industry 1 1 .
Capital infllows 547 .riz
Equip. imports -013 =15
Materlals -212 ~-3a2 =420 -307 -595 -G82 =770 ~3,518
Technicn! fees -17 -17 -17 -17 -17 (] i) ~-H5
Romtittance 0 0 17 =34 -GS =-167 =167 =453
Sub-total -397 -3149 -454 -558 -580 -849 =037 ~4,424
ln—;iumry il
Capital inflows 218 218
Equip. imports -346 ~338 -G84
Materials -1,712 -1,925 -2,129 -2,333 -2,542 -2,739 -13,380
Technicni fees -8 -78 -78 =78 78 -74 -4G8
Reml!ttance ] 0 Y 0 0 o 0
Sub-tatal -128 -1,780 -2,003  -2,207 -2,749 -2,420 -2,817  -14,314
Industry 111 1
Capital inflows 234 234
Equlp. imporis -339 -339
Materials -1,313 -1,400 -1,489 -1,050 -1,673 -1,769 -9,224
Technical fees -26 -28 -30 -32 -34 =36 -186
Remiftiance 2] 1] 0 0 ¢ 0 0
Sub-total -105  -1,339  -1,428 1,518  -1,612  -1,707  -1,805  -9,515
Industry 1V 1
Capital inflows 2,169 024 975 1,002 948 6,023
Equip. 1mports -2,685  -1,855  -1,949  -2,006  -1,895 0 -10,390
Materials -1,027 ~-1,631 -2,107 -2,109 -1,745 1,745 ~10,G64
Technical fees -116 -177 -236 -282 ~271 -261 ~-1,343
Remittance -59 -G9 ~248 -332 ~359 -437 -1,534
Sub-total -316 -2,129 -2,951 ~-3,594 -3,970 -2,409 -2,443 ~17,908
Total - ~1,346 -3,607 ~G,7306 7,878 -8§,911 -7.585 -§,002 ~46,161
Source: The JICA Mission Note 1: Notations are the same as of Table V-1-1.
Table V-1-4 Estimated Changes in Foreign Exchanges
(in USS1,000)
1979 1950 1951 1982 1983 1984 1985 Total
mdustry 1Y T TV T 0T
impact substitution 12 16 21 27 35 45 156
Export earnings 750 830 1,200 1,450 1,950 2,200 8,500
Other flows -597 -349 ~354 -558 -580 -849 -937 4,424
Sub-~-total - 547 413 212 663 8597 1,136 1,308 4,232
Industry II 1
Import substitution 227 230 233 236 229 24} 1,406
Export earmings - 1,795 2,035 2,272 2,509 2,751 2,981 14,346
Other flows -128 -1,790 -2,003 ~2,207 2,749 -2,620 -2,817 -~14,314
Sub-total =128 235 262 288 -4 370 405 1,438
Tindustry ;3 - 7 T o mmmemmm
Impaort substitution 272 259 329 352 398 138 2,098
Export earnings 1,634 1,733 1,832 1,931 2,030 2,129 11,289
Other flows =105 -1,339 -1,428 ~1,519 -1,612 «1,707 -1 ,805 -8,515
Sub-total -183 567 5604 642 681 721 762 3,872
TIndustry tvI T ’ i ) oo T T
Import substitytion 1,574 2,012 2,117 2,225 2,339 2,458 12,729
Export earnings 4,182 3,118 6,437 7,400 8,265 8,777 40,269
Other flows -316 -2,128 -2,831 -3 5941 ~-3,970 -2,409 -2,443 -17,912
Sub-total =317 3,631 4,279 1,960 2,745 8,190 8,792 35,086
Source: The JICA Mission  xNote 1: Notatiens are the szme as of Table V-1-1.
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Table V-1-& Estimated Increase in Employment
by New Industries in 1980

Industry 1 60
Industry II 46
Industry III 89
Industry IV 131

Source: The JICA Mission

Note : Notations of Industry
are the same as of
Table V-1-1.
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Lo Lzdb, FRBIEOUSEIn L wIREG T, =atr <P r~OFRAERGAOR
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Table V-1-6 A List of Basic Skills Required
for Each New Industry!

Type at Skill ““{‘f‘nh[:i;;:;“‘““
Wrench Manufacturing Industry Forying 0-12
Heat Treatment G
Grinding u
Plating G-12
Water Treatmont 6
Die Manufscturing 12-24
Inspectim [N
Farm Tracter Manufacturing Mullsng 12
Industry Baring n-12
Drlhng 4-10
Bressing 12
Welding "-12
Grindng b
Ihe Mamuacturing 12-24
WM Mamufacturing Indusiny Pressing =12
Welding “tz
Drslling [
Tapping 6-12
Auatumatte fathing G-12
Gear Cutting 612
The Manuiacturmg 12-24

Souree: The JICA Mission

Note 1: It is assumad that £t Salvadorians receive traming both in Japan and in

El Salvader
SLilis vequtred for compressor manufacturing are simiiar to those

required In other three industries.
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MEL D, BHOFRBELELAIL VAN EVWLLTH D HHORBEAFLFHICHSHERT
540 2A0OTH D, BELKOHMBRZOREFFIORBELELLEWLLTH S,
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2 B D FF
TSN BN ST A2 EMBRENMELZEN & LERBMENRISE 4 HoFEH
KR ABMRATE O A MMIOER T T LA OBV -2~ 1Td b, HEANMOPHEET

Table V-2-1 Evaluation of Development of Metal-Mechanical Industries

in Bl Salvador

french Parm Tractor WHM Comjpressor

(1} Results of micro analys!s

Profitability Good Not Good Not Good Not Good
3 Results of macro analysis

Foreign eachanges Good Fair Falr Fulr

Technoloyy transfer Good Good Good Good

Lmployment Tiar Tiar Fiar Falr

Incomne Good Guood Gaod Cood

Linhage effeets Fajr Good Goud Good

Inutusivial Pollutions Fair Guood Goed Good

Monepolistic trends DPossible Possible Posalble Posxible

Distributional cffects Dossible flossihle Possille DPusstble
(3) Development or not Recommended Corditional Conditionnl Conditional

Source: The JICA Mission

R L OFHRLILTROR TS 2.

o fEHIHE (Industry ) e BlRaiEdreRE L, X, =avr sV aBHECe
bHPLHEL OGN B0
o BRI 2 F— ( Industey []) - HRETEEE SR E LTI o Cl L in

ZAYARSANABRLLEDHEELELOND, ThEl, DbLCOTHEMHRBT S
EEBE, BEORBEETRETLLI 2F I OBNRESF LT ZLESD
2 ( Conditionat )

o WA A—F~ (Industry [[) e FRTEET RSN 52 2 -icHifl. AL,
LR~ 2~ OBERERERPRS rBILS W TH—BSR B L WH AN D
ZOTCHREEHAAKBE LWL O L2 20445 2 ( Conditional ) o

6 I FUo¥—{ Industry [V ) —ereeee ARTEEIRE -2 TR HEHE, Mzt
SLDCERBERARC L AFLHORBRT LB L L S (Conditional )o

3 B B ¥, B§

) 2EBEITZ2MaOER

TA - PRSP ARSEBRIFTE I RARE P LW, Bk ay, vy HH—nrn,
EBREOL S HHENBERE 2R, HE{ORAAHINAEZ b A o BEOMD L,
—HM A ERESEL TS, BV-3~1 D&dhTHAo
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Table V-3-1

General Factors of Economic Development
Endogenous Factors

(1)  High educational levels and abundant labor supply

(2) TFairly homogeneous social structure

(3) Commercial capital and its accumulation and expansion to industrial
investment

{4) Construction of Infrastructure

(5)  Preferential treatments in various institutional forms
Exogenous Factors

(1) Political stability

(2) TForeign economic alds, foreign capital inflows, and technological
transfer

TYTHEOHBIEROE 4T HT LB L, WIRLLALBEEMHLT, 1960FREES
51970 ERDWOICHET Lice LA RALEEHSKECBWAL LRMEW 2L, S5, it
REFHOURAR O~ FUYFTHOT, 24 - ¥4~V rOLEBBONBEEEEL ¢ % 5o
BRIV, BUBBROBBHEEHTIMLL26, SlBoRELEREZ I 2 (BAL, BH
OEBEBINEREYAILIAMATLEA:— 7V — - V=, BEWEANA — LEHS55,

NERBOTRFL, >rBEENEERTRE Tttt bh —TEBLA505b, THMHA
BOfHi, BEPMTHEILLAD, 127532153257 +—28HELAD, NERXEZHAL
LTV atiETEo b TR Lothie, BB TH-2HeMmETRELT, BR
HHTHAL, AXNEBERALER» LTI XLz oo tomEER, 68, @E% L
OEIHFABRREL TS 2 D Th 5o

PMENE05 D, SRBETEMRTRETIADIK, 24 - $r - VanBEL VHIHEK
H, XOoLo230LEL bND.

(1) SR T 55 R

(2) EBIE - BB O KR

(3 MH-BRRElces 28880

{4) 4 rz7r3mco&AHE

(5) BMEROREEIENY ¥~V OX
6) FEefA, RFHACKR

(1) =>~7—%

8) =—47F 4 7OREL

(9) IFAXRLHAR
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Board Incentives for Private

Enterprizes & Pro-
motion
¢ Incentives for Private
Industries
* Foreign Investment
* Foreign Technology [
* Joint venture
e Promotion

Administration * Academic Co-
o Personnel operation

o Accounting * Industrial Co-~
o Purchase operation

¢ Management

Export Promotion &

Marketing

° Export Promotion
* Technical Sales |

* Servicing
o Marketing
Chairman of Industrial Standards, Overseas Branches
the Board Quality Control & o Technical Infor-
Inspection mation
o Industrial Standards | —1 o Marketing
o Standards for Quality o Export Promotion
Control & Testing e Foreign Invest-
o Evaluation of Quality ment
& Inspection

Techniecal Documentation

o Technological Inform-
ation

o Foreign Technology &
Products

@ Possible Foreign Tech~
nical Assistance

Technical Technical Education &
Advisors Training
° Mechanical, Electricsal,

& Electronic Engineers | |
°© Senior Mechanics
° Industrial Engineering
Including QC
o Technical Salesman

Research & Development

o Machine Designing

° Production Technology [—

e Teaching Production
Technology

Pilot Factories

s Machine Parts

o Foundry

o Forging

e General Machinery

° Special-Purpose
Machinery

° Electrical Machinery

Source: The JICA Mission ° Electronics

Figure V-3-1 An Example of a Development Center for the Metal-Mechanical Indusi
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{a) MAIN-NULLEUS OROUPING {b) INTERMEDLATE- NUCLEUS GROUPING

Automobiles N,

Aptomotve

Parls Sawing

Machines

O~eee

fron Foundry

Mectancol 8 Electricol
Components

{c) SUB-SECTOR GROUPING 1d} INTERDEPENDENCY GROUPING
Washing (P
Machines

Retrigeratora Diesel
v Engines

Agricultural
Tractora

Fingl
Products

Efectne
Cookers Inter-
mediqre
- Parts
Source The JICA Miassion Parte or
Components

Figure V-3-2 Examples of Industrial Linkages for the Metal-Mechanical Industry

TV
*Radio, Stereo

Hlectronic |
Paris

*Tape Recorder

*Alr Conditioner
“Relregerator

Electric *Electric Fan \

Motor

Compressor

I

*Vacuum Cleaner
*Electric Shaver
*Mixer Jufcer
*Washing Machine

\ *Hair Dryer /
Heating

Flemeat *Electric Iron
*Electric Heater

*Electric Oven,
Cooker

*Electronic
Cooking Range

Source; The JICA Mlissico

Figure V-3-3 Grouping Household Electric Appli\énces
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Table V-3-2 Labor-Capital Ratios in the Metal-Mechanical Industry

U.S.A. U.5.S.R. Brialn’ W.Germany France Italy

Japan  Brazil Chile
Na. of Warker v8 No.

of Operating Machine Tools 2.1 1.8 2.8 1.9 2.2 1.6 1.8 2,3 3.6

Source; UN

* Due to out-dated machine 1o00is

Table V-3-3 The Level of Industrialization and Required Labor in the
Metal-Mechanieal Industry
Level 1 Lovel 2
(1) Manpower Requirement in Metal-  Men per 10,000 - 25,000 -
Mechanieal Industry Mitlion 20,000 30,000
Population
(2} Constitution of the Required
Capacity
o Managers, Senior Engincera -3 5 8-9
¢ Foremen, Senlor Technictans @ 5 5
o Factory Workersa @ 90 84-86
o Office Workers % Small 1-2
{3) Export Ratio % 0 5%
(self-sulffeien-
ey 100%)

Source: UN

8) ~—47F4»7EHDEL
o Hi~—4 v VHIEEPR
o WEBMEELY—¥x-F»r7?—20#K

SHRBRIHNSR, BALSL>TTI7 ¥ 42— CHkE(BRLAD, BEEFOL
bﬁﬁﬂﬁ?&&ﬂﬁ&&bt@wﬂdﬁathoiﬁ%ﬁﬁlv(ﬂ.%E@Eﬁﬁﬁf&(.
moﬁLE@ﬁ&a,ﬁm%fﬁ%?aof,ﬁﬁﬁ%mﬁ%aﬁﬁ&ﬁ%4777er.ﬁ
EfiE L OREE bR, BHTSHEEOTEL LTH, @ Yasd>tb-¥Fr—Td55
EfXn bIREAFT S, B cmuFERﬂIscEﬁﬁamﬁﬁmmabcaﬁ.a{m
SRz 0 B0 kb BRF L &LT 5, (@ HpeRESBIE(Commerce Attache )
T, @ ﬁmwmﬁ&&ﬁﬁf%,tmﬁctﬁ%ianaotoﬁg,gbaﬁofwg
&m?%caﬁkmfbb.ﬁwmﬁmﬁﬁ.ﬁﬁ=zrﬁﬁ,mmmﬁomﬁ.a—w—ﬁ%
O&m.ﬁmﬁoﬁﬁmaatgﬁbkif.v»ﬁFw&&oﬁﬁ-ﬁﬁmﬁ?éﬁﬁm?m
tﬂﬁﬁg&ﬂ%?actﬁraaoﬂﬁoaﬁ.ﬁﬂmmwatof.&ﬁﬁ@(JETRo
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Japan External Trade Organization), HAE{k ( Japan Machinery Export Association ),
ZLTHECOBATHIEAHOBERM N ELOLTAMNTD T EEFIRLTH <,

T HAsPaBRNOMMBEE, San Salvador WKIRPL T B2, Mh ol s+
Alt2h T, Santa Ana® San Mguel ZEOHHI~NBALTW (T &L % 525, BEHk,
MEHEMEATWEOT, 3 PENICRE(HA LY 2 —ERBT 2L UL LW, 1L D,
CACMBRHNOH#M+ » b7~ 2 BB AT Td 2. —20lk e LTk, RPEEIIEER G
FEtrHo, M—REARKOBEBERXNERACKOI » btV -2 2F T o EHHKL LA
Bo B —FIYC LW REHERELHAKFECIMERET 22 L, RNENLGEHM T 5 &0
SBRDLOIEETS 20
9) ZFOLALTEMAR

o BRFRBICTT 2RA
o HEMWHABCSIT IMRMES QR
o XWHREEEORE -

SHBRBRIHCHET2EH/E, LFLicr - P2 FACHRIAILNEL S, LLEEH

5 Transfer 2, Implant TANEHAWY, TOFeLrLHWTE, XA LEEREHRL

[}

BEInioe

HENRIIN T HHHFOEBE, BT, Mod, BUFRNIKS T 2R DAY bR 2, 2h
LIDWTHE, ), IR EwTHENE,

HRAEESR, BUOT—~zHOeHslio7, EWALLVCERHEPHE T ST TH
ReHCZILOT, ELdkoTh, REAHTREOLIZF—HEbBTFLNY 5,

o THHH# - - SERORFE

©O AT ALV ADEIKE > EETEFEORT IR

o £ (Dies & Molds) D RiE & FHA

° HRo@gE - HE - HHEEFH

2 2RBBIZHMECEGHE
() BFEHHOBRRsr9a~-n

BCEBELARBORRE T AN ED L IR LTHBHEELTH B HI—2—-10 KFEL
IR, ROLOC T Ar~T{LaNny 5 (FV—3-4)
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Table V-3-4

Classification of Selected Indusiries

Classification NAUCA Code of Selected Industries

I Simple Parts 699-07-01
& Components

I  Complicared Parts  699-29-02, 721-04-04
& Components

I  Simple Products 699-12-02, 716~15-01, 699-05-03

1V  Inlermediate 716-13-18
Products

vV Assembled Products 699-18-01, 02, 03, 699-22-02, 716-04-00, 721-01-02,
of Low Level 721-01-04, 721-01-05, 721-07-00, 721-12-04

VI  Assembled Products 711-05-01, 712-02-01, 713-01-00, 716-12-01,
of High Level 721-08-01

Source: Tahle H-2-11

1 IRpiEsdn TreYASPATHELTWELDL—Md 22, BRECEELOALT,
ROV ACRFELTWENW. LicdioT, BYENICH, BHERTLI2>THE
HtEr LB LA, MEZEORHB LTy %5,

I #lEda B LFBRELET, 24 T2V ALECACMBRICE=2—¥—#
BLET 20T, 2ABFHTLCHETw WA, UHTELHRABS 3, HBCLoT
H, BEgiGhzs»Ztnildiosnsd i,

I HHRE—ATTER b MR E I TTRETEZ V0T, ~ BRI Tz
WA S ACHEIELTWA, Sl -7, RABBOFHENRTS 2o

N oMmas—&B, YMTA, BA(Jig) 0X9%, HOSREBRI¥~1 7 » + &
ALBEC, Tr-$rsfFafeirhhrld, TEPELTEERLD S0

vV (kMR riH, TV, TAAEHOLIERT, T2 - F2~sFrRTTRE
ZELTWAS, RETHLAWEATNET, MRERABHIFETE 30T 5o

VI KEZALINL G SEBRISMBOBEEETH L, =4 - P~ FATEET 245G
H, SLdxkoTSKD, CKD 0ox 54+t b5REELZVe

zohF Y —HHT, AZUBOMER 4 Y a— T EATIRLOB, EV—3—-5 Tdbdo
-ﬂ%ﬁ@ﬁm&ﬁ-ﬁﬁﬁﬁé.EE%&&@@EE.ﬂ@ﬁﬁ@kkhﬁjﬂtxﬁﬁf.
QW&HHHO%@K&&W%K&EO&ﬁ@—%HGACMﬁﬁﬂﬁménE#.#Eboﬁ
Het, 198540 cabz0nd D, Ry BEEELF»ON Do
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Table V-3-5 Development Schedules for Selected Industries
NAUCA  Selected Indusirial Sectors 1978 1950 1055
i G09-07-01 Nalla, Dolts, Nuts, Wash- * Modernization of the Ex- = Mass Productfon of the  » Production of Spocial-
crg, Rlvets, Screws, cic,  isting Facllities Ordinary-Grade Products  Grade Products (fligh
Tensile Grade, cte.)
il 699-29-02 Chains & thelr Parta of + Production of Ordinary- ¢ Export to the Outside of
Metals > Grade Chains CACM
721-04-04  Electronic Parta » Selection of Product » Producifon uf the Se- o Exporta to the Outside of
Linea lected Parts CACM
+ Introduction ol Foreign s Addillon of New Product
Technolagy Lines
I G99-12-02  Machinist Land Tools o Selection of Product Liness Production of the Selected » Addition of New Product
o Introduction of Forctgn Products Lines
Technology « Export to USA
716-15-01  Taps, Cocks, Valves & ¢ Modernization of the Ex- « Export to USA
Simtlar Appliances is4ing Focillties s Additlon of New Product
Lines
£699-05-03  Neis, Fences, & Gratings  © Modernization & Expan-
of Wire or Expanded Metal  gion of the Existing
Facllitles
s [Productiona] Selected
Producy Lines
v 716-13-1%  Moulds for Foundry, Glass < Modernization 4 Expan- + Introduction of New Ma-
& Pastics Farming, ctc. ston of the Existing chine Toola including
Facillties Profile Milling Machines
+ Introduction of Forelgn & Spark Cutting Machincs
Technology
YV 699-18-01, Locks, Padlocka, Keys, s Mudesnizatlon of the Ex- s Export to the Outside of
02, €3 Fittings for Doors, Win- isting Facilities cCiwCM
dows, Furniturcs, etc of s imtroduction of Foreign
Metals Technalog
695-22-02  Domestic Cooking Ranges  « Sclection of Product » Production of the Selected » Export to the Qutside of
L Ovens, Toasters, Non- Lines Products CACM
Electrical « Addition of New Product
Lines
716-04-00  Machine Tools for Working « Selection of Product o CKD Priduction of the  + Increase of the Local
Wood, Cork, Plastics, ote.  Lines Selected Products Contenta
« {ntroduction of Foreign « Export to the Outside of
Technelogy CACHM
721-01-02  Electric Motors s Selection of Sizes L Types> ShD Production (Wiringy < Inerease of Local Contenta
= Introduction of Foreign or CKD Preduction « Export to USA
Tecimology
12r-01-04  Transformers, except for - Selection of Sizes L Types « SKD or CRD Production  + Increase of Local Contents
Electronic Equipment * Expart 1o Outaide of
CACM
72:-01-05  Electrical Apparatus for  « Selection of Products s Production of the Select- + Addition of Xew Product
Making & Breaking or Pro- Lines ed Articles with Higher Lines
tecting Elecirical Circuits ¢ Introduction of Foreign Loacal Conletits « Export to Outaide of CACM
Techoology
72]1-07-00 Other Electrical Articles £ » Selection of Products « Productien of the Se- « Addition of New Product
Accessaries for Auto- Lipes lected Articles Lines
moblics « Introduction of Foreign  + Export to USA
Technology
72i-12-G4  Portable Electro-Mechant- < Selection of Product » SKI} or CKD Assembly o Increase of Local Contents
cal Hand Tools Lines
¢ Introduction of Foreign
Technology
Vi 7T1i-05-01 Dieacl & Semi-Diesel * Selection of Sizes L Types « SKD Assembly * CKI) Assembly & Increase

712-02-01

713-01-00

721-03-01

716-12-01

Engines

Agricultural Machinery L
Appliances for Harvesting
Threshing & Sorting

Truactors

Electrical Measuring
Insiruments & Mcterns

Alr Conditioning Machines
& Fepipment

« Introduction of Foreign of Local Contents

Technology
® Selection of Product * 5KD or CKD Production  » Addition of New Product
Lines Linea of Salvadorean
» Introduction of Foreign Dealgn
Technology « Export to Outside of CACM
* Selection of Sizes £ Types = SKD or CKD Production  » CKD Production £ Incrense
* Introduction of Foreign of Local Contents
Technology
* Selection of Product «5XD or CKD Production  » Incrense of Local Contents
Lincs » Addition of New Product
® Introductlon of Foreign Lines
Technology

* Modernization of Existing » CKD Production & In- » CRD Production of Com~
Production Facillties crease of Local Contents  pressors

Sourcez The JICA Mission
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Pattern C
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Figure V-3-5 The Future Trend of Development Pattern
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1. SURVEY SCHEDULE

The survey was conducted for the period from November 29th. to December
16th., 1976, by the member of the following eight specialists:

List of Mission Member

1. Mr. Tkuroh Ishikawa
Project Manager
Head of Team

(Administration and Economic Develapment)

2, Mr. Tan Hashida
Assistant to the Project Manager
Senlor Industrial Economist
(Industrial Development and
Industrial Project Analysis)

3. Mr. Saburoh Yuzawa
Senlor Economist
(Economic Development and Analysis)

4. Mr. Saizoh Furuya
Senior Mechanical Engineer
(Industrial Development and Siting)

5, Mr. Tsuneo Watanaba
Senior Industrial Economist
(Industrial Project Analysis-~Electrical)

6. Mr. Tomoyoshi Kariya
Senior Industrial Economist
{Industrial Project Analysis-Mechanical)

7. Mr. Takeshi Tsuji
Planning Advisor
(0fficial: Industry Machinery Division,
Machinery and Information Industries Bureau,
Ministry of Internmational Trade and Industry)

8. Mr. Eiichi Seki
Coordinator
(0fficial: Industry Division, Mining & Industrial
Planning and Survey Department,
Japan International Cooperation Agency)

The work schedule is summarized in the following table:
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DATE
1976

Nov.

Nov.

Dec.

Dec.

Dec.

Dec.

Dec.

Dec.

Dec.

Dec.

Dec.

Dec.

29¢th.

30th.

Ist.

2nd.

3rd.

6th.

7th.

8th.

9th.

10th.

13th

14th

Monday

Tuesday

Wednesday

Thursday

Friday

Monday

Tuesday

Wednesday

Thursday

Friday

Monday

Tuesday

SURVEY SCHEDULE

ITEMS

Visits to CONAPLAN and INSAFI
Discussion with the counterpart

Visits to UNDP and Ministry of Agriculture
Visits to private companies in San Salvadoer

Visits to Acajutla and Santa Ana area
Visits to Ministry of Labor and Public work
Visits to private companies in San Salvador
area

Visits to private companies in San Salvador
area

Visits to Ministry of Economy, CEL and ANDA
Visits to private companies in San Salvador
area

Visit to Free Zone
Visits to private companies in San Salvador

area

Visit to private companies in San Salvador
area

Visits to SIECA and ICAITI
Visits to private companies in Guatemala
City

Visit to Japanese Embassy In Guatemala City
Interim meeting of the survey team
(Messers Ishikawa, Watanabe and Kariya left to

Japan)
Visits to UNDP and ICAITI

Visit to National Technical School
Visit to New Alrport Site

Visit to Tenolfgico, S. A.

Ministry of Economy and Bureau of Statistics
Visits to private companies
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DATE

1976

Dec. 15th

Dec. l1l6th

ITEMS

Wednesday Visits to private companies
Final meeting of the survey team
Discussion with Japanese Embassy in El
Salvador

Thursday

Presentation of interim report to CONAPLAN
and INSAFI

kkkkkhkkikhhkkhkkkhkhkkkkkkhkk
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LIST OF PRIVATE COMPANIES VISITED

ACERO

ALCOA

ALDECA

Almacen Sagrera
ARCO

CAESS

Carlos Avilés

Casa Ama

Casa Castro

CEFESA

Centroamericana de Electrificacidn
CORINCA

COMSA

Fabrica Superior
HAZAMA-GUMI

IMACASA
IMASA
INCO
INDECA
INSINCA
ITOH C.
IUSA

National de El1 Salvador
OXIGASA

Salvador Machinery
Saquiro

Sumitomo

TELEVCX

Fhkkkkkkkkkkhkhkkihkikkkkhkhkihhkhkkk
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2. METHODS OF APPROACH

Most of the survey time was devoted to collecting information by way
of interviews with the government officials concerned and responsible
people at private enterprises, sometimes visiting their manufacturing

plants. Much published information was also collected for systematic

data analysis, expected to take place im Japan.
The basic methods of approach of the survey are:

1. Market identification

2. Technology analysis - skills ianventory and
supporting industries

3. Analysis of managerial and sales-promotional
capability

The item 3. and financial point of view are not necessarily looked in-
to detail primarily due to lack of time. .
The item 1. constitutes one of the most important part of our study,
since market size and its potential determine basic feasibility of a
project and thus influence competitiveness of its products. Technolo-
gical capacity not only determines the industrial sectors to be adopt-
ed in El Salvador but also gives impact on quality of goods produced.
By combining the above two factors, quantitative and qualitative indi-
cation of project pre-feasibility was estimated.

3. OBSERVED FACTS

3.1 Existing Market Situation
Estimated market size varies widely depending upon area consider-
ed, namely domestic, regional and international {outside-regional).

Due to insufficient data available, the following examples of es-

timated market are not always very reliable.
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TABLE 2

ESTIMATION OF MARKET SIZES

units/year
- EL SALVADOR CENTRAL AMERICA
Electric Powe;w;éger o 15,000 - 20,000 80,000 - 100,000#*
Water Meter 20,000 70,000 - 100,000%
Tractor for Apriculture 500 - 700 4,000 - 4,000
Compressor of Refrigerator** 20,000 - 30,000 80,000 - 100,000

-~

* Depending projects taking place
*% Including replacement

Depending upon market aimed, there are three types of siting metal-

mechanical industries, namely:

a) Zone Franca - All products from this area are exported outside the

Central America region.

b) Zona Libre - Most products from this area are exported outside the
region, whereas the rest i1s for domestic and regional
market.

c) Parque Industria -~ There is no distinction as to market of prod-

ucts from this area.

Industries located in a Zona Franca usually utilize such incentives as

cheap labor cost and inexpensive raw materials imported custom-duty-

free. Selection of industries or products is normally conducted by the
leadership of multinational enterprises based upon their starategies

of international market segmentation. Technological levels of industries

located in a Zona Franca tend to be frozen at such levels as assembly

of parts and semi-knocks-down (SKD), thus creating a "technological

enclave" in a country. In the longer term, this would not contribute
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greatly to the industrializarion of a host country.

In the case of metal-mechanical industries, which is expected to consti-~
tute a mainstay of Salvadorean industrialization, much preferred way

of development is to locate them in ordinary Parque Industria to meet

the domestic or regional demands. After accumulating abundant experience

in operation and improving international competitiveners, export out-
side the Central America region becomes possible.
Among products considered in this study, production of only certain
types of hand tools appears possible to be sited in Zona Franca.
3.2 Reglonal Market Consideration.
It is understood that more than 40% of value added is required for
a product, if it needs to be protected from internatiomal competition
within the Central American regional market. At this moment two prod-
cts could well be classified in this category among products consider-
ed.
a) Products meeting the requirement - hand tools for metal
working, agricultural implements,
b) Products classified outside the category - electric power
meters, (water meters), engines, compressors.
Regarding products classified outside the category, which certainly
utilized the SKD or CKD process, export within the region, without
doubt, would face stiff competition from products imported from outside.
Bilateral agreement on free trade or, at least, restricted free trade
(for example quota-system) for the products is required. The more

desirable but ideal solution of this would be joint investment of coun-

tries concerned.
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3.3 Observation on Infrastructures

Infrastructural aspects for developing metal-mechanical industry
in El Salvador are summarized as follows:

a) Adequate - Electric power and telecommunications.

b) Inadequate - water supply, water drainage (sewage system) and

industrial estates.
¢) Depending upon location - read transportation, especially San
Salvador area

Among those an industrial estate means predestinated area which is own-
ed and is provided with necessary services by a public body including
government agency.
3.4 Siting of Metal-Mechanical Industries

For siting of metal-mechanical industries in E1l Salvador, the fol-
lowing requirements are preferably met.

a) Availability of flat land

b) Easy access to Acajutla and San Salvador

c) Availability of water for industrial use

d) Comperatively mild climate
The existing corridor connecting San Salvador and Santa Ana and its
neighboring area will provide a good basis for inland industrialization,
since‘it meets all the above mentioned requirements.
Easy access to the port of Acajutla is identical with easy accesé to im-
ported machinery and raw materials. Office workers and skilled labors,
required for the development of the industry, are easily recruited in
the proximity of San Slavador or Santa Ana. Mild elimate in this region
ensures high productivity of assembling in selected metal mechanical

industries, otherwise airconditioning of whole building is required.
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3.5 Technological Competence

Although high level of metal-mechanical technology is maintained

at private sectors in El Salvador, the following advanced technologies
must be Introduced from the outside and continued effort te train

skilled technicians will be required.

TABLE 3

ADVANCED TECHNOLOGIES IN NEED

TECHNOLOGIES METAL-MECHANICAL SECTQRS CONCERNED

a) Sand Mold Casting of Engines, Compressors
Gray, Malleable and
Ductile Iron

b} Large-Scale Die Engines, Air Compressors
Casting
c) Closed Die Forging Hand Tools, Engines, Compressors
d) Heat Treatment Hand Tools, Agricultural Implements
e) Sheet Metal Working Electric Power Meters,
esp. Deep Drawing Regrigerating Compressors
f) Precision Machining Engines, Electric Power Meters, Water
Meters, Compressors (Die Manufacturing)
g) Precision Assembling Engines, Compressors, Electric Power
Meters
h) Glass Forming Electric Power Meters

kiR EhEEEFAREERkkRIERIRRAE
In addition to the proposed transfer of technology, establishment of
various laboratories including chemical analysis, metallurgical and
mechanical testing and eigineering is urgently needed. Functions of

these facilities are aimed not only at ensuring quality of products,
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but also at creating basis for industrial standards in future.
Concept of a metal-mechanical industrial complex, as in concelved in
Guatemala and Costa Rica, is important, since it could incorporate
the above mentioned testing laborotories and engineering facilities in
the vicinity of production lines. The integrated complex could fa-
cilitate greater use of domestically produced parts which are available
at hand.
3.6 Sectorial Analysis
The following industrial sectors were examined In detail, because
the Government of El1 Salvador has placed priority on these products for
development.
a}  Agricultural Implements
Potential market for agricultural implements drawn by tractors or
animals are estimate to be 30,000 units/year. IMACASA in Santa Ana
is already considering the production in this line in very near future.
Due to relatively small dinitial market, the company appears well
equipped with facilities as well as technologies. As for tractors
for agricultural use, the models in production in Japan are compar-
atively small (20HP) and potential market for C.A. is too small, 1,000 -
2,000 units/year, to be assenbled even on SKD basis at this moment.
b) Engines
Air-Cooled gasoline engines are gradually put out of use, primarily
due to higher price, higher fuel cost and shorter lives of duration.
Replacing these are diesel engines with small output (4~10HP).
Estimation of existing market is not available. The most desir-
able type of initial production is SKD, gradually moving toward

CKD and production of some parts.
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d)

e)

Electric Power Meters

Apart from small existing market for all C.A. region, not
exceeding 100,000 unit/year, there is a serious problem of
disorder of employing varied specifications for the meters.
For example, utility companies which are under strong foreign
technological influence tend to use specific types, whereas

those with independent operation purchase the meters through

international tender. Under these circumstances, production

and sales of electric powers memeters seems extremely difficulr.
Unification of the specifications throughout utility companies

in Central America is most desirable before the meter production

is started. One solution of this problem is joint investment in the
production by utility companies or government agencies concerned.
Technologilcally, manufacture of electric power meter belongs to
precision machinery assembly and it is in this area much effort is
needed to establish technology.

Compressors for Refregerators

The current level of market, less than 130,000 units/year, seems
still inadequate for starting assembling. Through gradual expansion
of refregerator manufacturing industry in E1 Salvador, SKD of com-
pressors may become feasible in future.

Since manufacture of compressors for refrigerator requires electric
motors, production of the both products in ome plant would be desirable.
Hand Tools for Metal Working

Production of sophisticated cutting tools such as drill heads and
reamers are regarded as lpng-term objectives. Hand tools including

spanners and wrenches appear promising articles to be prod?ced in
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El Salvador at present, since their production process employs
relatively simple metal working technologies.

Domestic and regional markets are obviously too small to justify
large-scale production of a small number of lines of product. Major
part of products are to be exported primarily to U.S., in which
current imports from Japan could be replaced by those from El
Salvador.

4. FUTURE PLAN OF STUDY

With gathered information, continued analysis will be conducted in Japan
in the following fields of study:
a) Branch study - similar to those conducted by INSAFI and U.N. experts.
b) Selection of sectors or projects in metal-mechanical industry
¢) Economic and financial analysis of project selected
d) Economic and social impacts analysis
When the draft of the final report is prepared, a representative of the
survey team will be sent to El Salvador again to discuss about the
results in much detail with counterparts and final touch of amendment
will be made for the report.

5. ACKNOWLEDGEMENTS
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our counterpart, who tirelessly assisted and cooperated with us throughout

our stay in El1 Salvador.
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