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ENERGY IN LATIN AMERICA:
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WORLD ARD SELECTED COURTRIES: PCPULATION, ENERGY CORSUMPTIION PER CAPITA, AND

L i L

PER URIT OF TOTAL REAL OUTPUT, 1972

Ethiopia
Malewt
Uganda
ZLaire
Pareguay
Kenya
Indonesia
Poicdatan
India

E}l Salvador
Guatemala
Morocco
Hondures
Ghana
Bolivia
Eouador
Thailand
Philippines
Egypt
Dominican Republic
Nicaragun
Turkey
Costa Rica
Zambia
Peru

Brazil
Colombia
Korea
Panama,
Iren
Vrugwmy
Mextioo
Chile
Argentina
Syain
Venezusle
Israel
South Africa
Italy
Japan
France
Austria
Switzerland
United Kingdom
Vest Germany
Denmark
Netherlands
Australia
Belgium
Sweden
United States
Canada

Per capita

Popdlation eouporoial Per :;pi‘ha.
(z$114ens) mergy % i

sonsumption 1971)

(kg P.E.)

25.65 26 82
4,67 L3 98
10,46 64 137
22,91 & 95
2,58 97 267
12,07 104 152
122,63 106 Vil
&4,42 i1 79
562,47 136 105
3.76 160 295
5.39 169 3o
15085 17‘4 266
2,69 182 284
9.09 184 230
5.19 20l 220
6.5 a5 260
36429 225 200
39.04 228 204
34,84 2l2 no
4.3 284 595
1.99 296
37.00 380 330
1.84 hoy 583
b2 4gy 350
14,46 hes lig2
98,85 gy k6o
22,49 L7 327
32.36 553 280
1.52 586 808
30,55 692 L70
2,96 né €84
52,44 829 730
10,04 1 0l9 766
23.92 1 220 117
.89 1 Wo 1 220
10,97 1 704 1 059
3,08 1 850 1 970
22,99 2 oko 790
54,35 2 120 2 050
106,96 2 510 2 610
51.70 2 770 9 600
7449 2 930 2 5o
6439 3 480 4 500
£5,80 3 620 2 720
61.67 3 700 3 930
4,99 3 720 3 810
13.33 3 830 3 060
12496 3 9% 313
9.7 3 yho 3 lico
8.12 5 )0 b 780
208,84 7 920 5 350
2,85 8 080 4 490

Source: United Nations, World En

o8, 1

« (1976), World Bank, World Benk Atlass
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Bxhibit 7
LATIN AMERICA: EXPORTS OF CRUDE OIL AND REFINED OIL PRODUCIS, 1950-1975

{Thousands of metric tons)

tas o1l/

Year Liquefied Gasoline Kerogene dtesel 011/  Subtotel Crude Total
;s oil

fuel of} .
1950 - 6 7uh4 1 754 43 hol 5 992 72 181 124 173
199 - 6 48 2 356 L8 334 57 138 78 6% 135 774
1952 - 6 175 3185 50 116 59 476 83 lul 1l42 920
1953 - 6 294 329 50 863 60 376 76 055 136 431
9% 66 6 L8y 3683 47 561 57 7%9 83 745 iln s
1955 68 5 648 Y 025 53 795 63 5% 93 048 156 584
1956 é5 5lny 4 499 59 124 69 oy 105 433 174 480
1957 67 5 119 b a2 56 957 67 355 115 Wl 182 8ok
1958 115 7 423 5 690 58 161 n 38 107 382 178 7n
1959 167 ¢ sk 5 518 62 24 A 523 111 133 185 656
1960 228 6 575 % 629 66 867 78 299 111 834 190 133
1961 276 6 sl 5 387 70 n2 83 323 11h 81k 198 137
1962 393 7 o2k 5 370 77T 90 558 123 Ll 214 003
1963 %63 7 593 6 737 82 869 97 562 124 029 221 591
1964 Y37 8 160 9 hs2 85 967 102 M6 130 28 2352 294
1965 ko8 8 055 7 837 88 797 105 097 129 735 234 832
1966 568 8 Iab 8 8us 87 752 105 579 125 280 230 859
1967 664 9 058 9 816 89 Wys 109 011 135 ol 2l 058
1968 669 9 k3 10 252 90 572 110 966 136 179 2l7 145
1969 €87 9 b6, 10 %03 96 113 116 &6k 137 924 254 588
19% 905 9 800 9 278 109 612 129 595 137 21 266 866
191 1 975 10 186 8 143 108 6 128 120 129 95 257 Ugs
1972 1 88 10 ol 7 sko 111 567 171 031 123 6l 254 675
1973 1 653 9 505 819 120 515 139 807 133 888 273 695
9% 1 194 9 74l 6 55 121 222 138 7M1 108 966 27 677
1975 1 ho7 10 765 5019 78 106 95 7 99 569 194 886

Souree: United Nations, World Energy Supplies, Series J, Nos, 19 and 20.

Note: This table covers both members and non.members of CEPAL,



Exhibit 8
TATIN AMERICA: INTRAREGIONAL AND INTERREGIONAL FUEL INPORTS, 19€0 AMD 1975

Eagtern
Europe  Latin Total
A:::h :"m Afrios H;:ie Far Oceania and  America  Total world
oa Hurops _ East Soviet &/ imports
. Union
A, Crude petroleun
(11114cns of metric tans) o ’
1960 - - - 4,17 0.07 - 1.65 1342 19,3 381.95
1975 0429 - 16,43 15,78 2,61 - 5,80 12,34 83,25 3 hog,26
Be Petroleum derivates
(M1111ons of metris tons) ' ) i
1560 4,78 11,10 180,28
1975 . 5.28 10,86 302,67

C¢ Coal and ooks
{Mil1ione of tons of coal squivalemt)

1960 2,12 0,17 0,03 & - - 0.65 - 2,97 132,10
1975 3,46 0,03 - - - 0,26 1.26 - .51 193.26
D, Natural gms
{M111ions of cubic metres)
1960 "lg9 - - - - - - - lgg 5 550
1975 ' 269 - - S . - - 2 438 1 o7 3120 988

Source: United Netions, World Energy Supplies, 19581961 and World Energy Supplies, 1971-1975.
2/ See 1ist of compment ecuntries in Exhikit 1.




Exhibit 9
LATIN AMERICAs PROVEN RESERVES OF CRUDE OIL, PRODUCTION OF CRUDE OIL AND FATURAL GAS BY OOUNTRY, 1976

Crude oil Natursl gas
(millions of barrels) (villions of cubic feet)
Reserves mﬁ;ﬁ‘n’ Beserves P:;:r—
Argentina 2 %00.0 1hhok 6 800 364
Barbados 307 - 200 -
Bolivia _ 240.0 14,9 5 000 154
Brazil 800.0 €0.7 900 58
Colombia 825.0 52.8 5 000 12h
Chile 182.0 8ah 2 000 28
Ecuador 1 700.0 68.4 12 000 12
Guatemala 213 - - -
Mexico 7 00040 3273 12 000
Peru 747.0 28,0 2220 s}
Trinided and Tobego 520,0 727 3 425 13
Venezuela 15 270.0 8%9.8 % 700 13
otal 2609.0 L62.b 02 32
World 598 990.3 20 881.8 2 203 777 coe

Source: Reserves: Oil and Gas Journal, 27 December 19765 production: CEPAL, on the basis of offisial
data.
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Exhibit 11
IATIN AMERICA: CRUDE OIL PRODUCTION BY COUNTRY, 19S0~1975 (SELECTED YEARS)

(Thousands of od)

1950 1960 1970 1973 1974 1975

Argentina 3 730 10 178 2 797 24 b 2h 024 22 968
Bolivia 98 569 1 402 2 748 2 6o 2 342
Brazil 5b 4 208 9 685 9 876 10 25 9 979
Colombia 5 401 8 867 12 728 10 667 9 760 9 104
Cuba 25 25 174 153 167 251
Chile 100 1150 1976 187 1599 1 k22
Ecuador ns 438 230 12 116 10 274 9 342
Mexico 8/ 11 747 17 293 28 238 30 442 37 890 46 794
Peru 2 389 3 063 b 176 3 977 5 293 4181
Trinided end Tobago 3227 6 735 8 116 9 646 10 8%0 12 501
Venezuela 86 929 165 613 25 177 195 33 172 13 126 162

Total 114 118 218 639 204 699 301 211 284 505 255 046
Total (excluding Venezuela) 27 189 5% 026 89 522 105 880 1) 792 118 884

World 604 677 1 210 496 2 606 352 3 20k 286 3 291 861 3 125 185
Latin America as a percentage

of world totel 18,9 18.1 11,7 ek 8.6 8.2

Source: Latin America: CEPAL, on the basis of officisl data; world: Oil and Gas Journal, seversl issues.

8/ Includes natursl gas liquids.
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Exhibit 13
LATIN AMERICA: REVIEW OF OIL DRILLING ACTIVITY IN THE-POSTWAR (II) ERA BY COUNIRY

Wells
Country ' Period Exploratory Productive Number of feet
vells exploretory Total drilled
wells
Brazil 1949-1972 1 44 303* 3 680 =~=16 1% 0006/.r
Argentina 1951-1972 175 Sees 20 64k 68 543 000~
Mexico 1949-1972 2 662 801+ 16 S5&4 71 805 000* .
Peru 1948-1972 734 292 9 700%* 20 200 000~
Colombia <1972 gao* 250+ 3852 18 755 000*
Venezuela 1949-1972 2655 4or* 2850 118 900 000,
Bolivia 1949-1972 231+ T2+ 765 b 847 000~
Paraguay 1949-1972 2 .es 2 7 082" /
Eecusdor 1949-1972 309 166 29710 4 887 19>
Chile 1945-1972 353 78 150 10 488 000,
Nicaragus 1949-1972 20 coe 2 >178 912~
Honduras 19“9‘19?2 6 vos 6 se 277
m <1972 eoe ees YY) oooe/
Guatemal & 1949-1972 17 0 17 68 'do;/
Panama 1949-1972 12 coe 12 >65 k&b;/ «
Surinam 1949-1972 33 ] 33 102 148~
Guysna 1949-1972 9 0 9 48 336
Cuba 19549-1964 >201 >11 »524 >1 712 723
French Guians x1972 eee ces eoe ece
Dominicen Republic 1949-1970 16+ 0 18 >hh 419 /
Jamsica 1949-1972 8 oue 8 29 5815'/
Belize 1949-1972 ® veeufe 2 >94 987
Trinidad and Tobago 1949-1972 515~ 230~ 8 Aso* 25 266 001
E) Salvador <1972 o 0 [ 0/
Haiti 1949-1972 3 0 3 >12 930~
Costa Rica <1972 19 ces 19 121 103,
Barbados 1950-1971 17 6 19 149 760~
Curulative total 11 958 & 132 9N 362 592 3h6

Source: B, F. Grossling, Latin America’s Petroleum Prospects, Geological Survey Bulletin 1411, United States
Government Printing Office, Washington, D. C., 1975, p. 28, table 12.

Note: The average depth of the wells is & 263 feet. The exploratory wells represent 14 per cent of the total; 35 per
cent of the exploratory wells were productive. The figures umderlined indicate total eumulative velues up

to 1972.
3/ No information available for seversl yeers.

b/ Ko information availsble for one year.
¢/ Bo information evailable for two years.




Exhibit 14
LATZYN AMERICA: WELLS DRILLED AND INVESTMENTS IN OIL AND GAS EXPLORATION AND PRODUCTION IN VENEZUELA AND
OTHER LATIN AMERICAN COUNTRIES, 1956-1975

(Millions of dollars and units)

Venezuela Rest of Latin America g/
Investment Mumber of wells drilled 2/ . Investment
oty malaitee COR U T e o el maldie
wells wells wolls
1958 0 00 168 420 566 1184 65 200
19% L) 375 103 238 351 692 85 436
1960 2 25 62 214 168 4hh 75 485
1961 20 165 77 202 198 477 65 480
1962 15 160 69 128 339 536 ] 425
1963 10 170 54 116 328 498 7 3%
1964 10 155 61 118 442 621 €0 265
1965 10 175 64 117 513 694 60 2h5
1966 10 10 45 45 2034 304 50 255
1967 15 120 % 45 243 318 60 250
1968 15 175 28 72 328 428 75 350
1969 2 200 34 68 287 k89 75 325
1920 15 205 k24 65 520 622 85 360
M o] a0 44 121 436 601 75 525
1972 25 150 64 105 329 4os 75 550
1973 o] 0 58 88 275 w2 75 575
1974 » 2% 69 9% 242 Lo7 150 925
1975 %0 2o 36 ] 151 281 150 950

Sources Chase Manhattan Bank, Energy Economics Division, Capital Investment of the World Petrolewm Industry.

-a./ Vestern Hemisphere, excluding the United States, Canade and Venezuela.
b/ These figures were taken from Ministerio de Minas e Hidrocerburos de Venezuela, PetrSleo y otros Datos Estedisticos,
1971 and 1975.




Exhibit 15

VEIZIZUELA: PROVEN OIL RESERVEBy AlD FRODUCTION F (RUDE OIL, 1950-1975

Reserves Production Reserves Production
Yeur (billions (thousands Percentage Year {billions (thousands Percentage
of berrels) of barrels/ of barrels) of barrels/
day day

() (b) (a)/(b) (a) (v) (a)/(b)
1950 8.7 1 498 15.8 1963 17.0 3 248 14,3
195 %1 1 705 14,7 1964 17.2 3 395 1hh
1952 9.2 1 804 15.0 1965 17.2 3 505 13.4
1953 10.2 1 75 159 | 1966 16.9 3 400 13.6
1954 10.9 1895 15.8 1967 15.9 3575 12,2
1955 12,4 2157 15.7 1968 15.7 3 640 1.8
1956 14.0 2 457 15.6 1969 14.9 3 639 11,2
1957 15.6 279 15.4 197 15.1 3 708 1.2
1958 16.8 2 615 17.7 1971 14.8 3 549 11.4
1959 17.0 27 16.8 1972 13.9 3 220 11.8
1960 17.4 2 86 16.7 1973 141 3 %66 11.5
191 16.9 2 920 15.8 . 197 18.6 2 976 17.1
1962 16.8 3 20 14.4 | 1975 18,5 2 346 2.5

Source: Ministerio de Minas e Hidrocarburos de Venezuela, Petrdleo y otros Datos Estadisticos, 1971 and 1975.

&/ At the end of the yesr indicated.
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Exhibit 19

LATIN AMERIGAS NUMBER AND 0APACI?Y OF REFINERIRS BY OOUNTRY, 1357 4ND 1576

(Thousands of barrels per day)

On 1 Janusry 1976

On 1 Japuary 1957
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Exhibit 21

VENEZUELA: EXPOR?S (F CRUDE OIL AND FIEL OIL BY IMPORTING
COUNTRIES AND RRGIONS, 1950-1975 (SELECTED YEARS)

(Thousands of w3)

1950 1960 197 1973 1974 1975
A. Crude oil
United States 16 615 28 255 24 099 28 924 a ne 23 589
Canada , 4 846 11 658 19 083 17 380 19 358 14 8hb
Puerto Rico - 4192 ?7 164 10 534 5114 5 583
Latin America 8/ 3 246 14 981 a %2 17 834 14 039 10 455
Aruba end Carageo 43 560 o 826 b 975 34 007 3 ok8 2 W6
Europe 3 538 15 785 23 508 13 839 10 898 9 288
Other countries 126 k66 751 672 450 263
Total 793 116 223 141 282 123 240 102 623 85 438
B. Fuel oil

United States 3 850 18 514 34 323 3% 615 % 708 13 486
Canada U 684 2 405 2059 1 760 as
Puerto Rico 2 60 34 228 788 7
Pansma Cenal Zone - - ou7 1334 878 825
Latin America b/ 1101 2752 2518 1 865 2 546 2 365
Aruba end Curageo 1a2 1 467 1 262 5 214 4 889 6 212
Europe 312 b 046 1 &o 2023 1 968 1387
Other countries 68 431 342 47 22 92
Total 147 oz B2 M bW %2

Source: Ministerio de Minas e Hidrocarburos de Venezuela, Petréles y Otros Datos Estadisticos, October
1966 and Ootober 1976.

Hotes The fuel oil figures for 1950, 1955 and 1960 were supplied directly by the Venezuelan Ministry of
Mines and Hydrocarbons.

&/ Excluding Puerto Rico, and Arubs and Curegeo.
b/ Excluding Puerto Rico, the Pansms Canal Zone, end Aruba end Curageo.




Exhibit 22

VENEZUELA: VALUE OF HYDROCARBON EXPORTS, 19%-19753/ (SELECTED YEARS)
(Millions of dollars)

Value Value
Year Hot adjusted Adjusted for Year Not adjusted Adjusted for
for freight freight for freight froight

costs costs b/ costs costs b/
1950 o - 1966 222 -
1955 1791 - 1967 2 333 -
1960 2175 - 1968 2 425 -
1961 22% - 1969 2 4 -
1962 2 50 - 1970 2 496 -
1963 2 300 - 1971 2912 3127
1964 23 - 1972 2 924 3 509
1965 2 %5 - 1973 b 463 5 294
1974 10 520 14 669
1975 9 890 10 635'

Sourcet Ministerio de Minas e Hidrocarburos de Venezuela, Petrdleo y otros Datos Estedisticos, October

1966 and October 1976.

8/ 1955-1966; at sctual prices.

1967-1970: at reference prices.

1971-1975s et export prices. The values not adjusted for freight costs in those years were taken frem
Internstional Financial Statistics, April 1976, to which were applied the rates of exchange mentioned

on page 146 of Petrflec y otros Datos Estadisticos, 1975, of the Ministry of Mines end Hydrocarbons
of Venezuela.
2/ From 1971 onvards, an amount additional to the velue of exports of erude oil and petroleum derivate
hydrocerbons was established according to geographical position, in terms of freight rates, and will
be culoulated quarterly st a rate of 0.,01605 boliveres per cubic metre for every tenth of a percentage

point in the Worldscale tariff.
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Exhibit ol
LATIN AMERICA: CONSUMPTION OF REFINED OIL PRODUCTS BY COUNTRY, 1950-1975‘-‘/ (SELECTED YEARS)

(Thousands of tons of petroleum equivelent of 10 700 keal/ks)

1950 1960 1970 1973 1974 19752/

Argentina 7 %07 12 628 2 1% 21 708 2 057 19 846
Barbsdos 2 54 166 184 183 168
Bolivia 122 278 08 617 697 817
Brezil AR6 1236 2383 3BA6 3552 35627
Colombis 9% 2 786 4 997 6 165 6 5% 6 596
Costa Rica 97 188 ht 565 524 586
Cuba 176 b o8 5 850 6 875 6 905 6 995
Chile 1134 2237 & 424 4 904 4 868 3 992
Ecuador 2%0 530 1186 1 39 1 614 1989
E1 Salvedor 93 198 b3 593 556 622
CGuatemala ’ 2k6 464 710 949 900 906
Guyena 85 215 515 S77 476 628
Haiti 3h 85 ob 8h a ”
Honduras 34 186 350 447 %07 410
Jamaica 75 b4 1 608 1 842 1875 1 885
Mexico 7 337 12 855 2 72 27 20 30 054 %0 968
Nicarsgus 68 23 a7 592 567 666
Penama 153 349 669 1 0% 1099 1111
Paraguay 1n 103 192 n 61 29
Peru 1097 2 200 4 58% 5070 5 354 5 645
Dominican Republic 101 31 839 1182 1272 1385
Trinided and Tobago ¢/ 178 21 150 1 5% 1 beh 137
Uruguay 734 1210 1 548 1 64 15% 1 592
Venezuela of 1 7200 3 906 6 229 8 185 8 458 9 286
Total 2 821 58 201 102 662 127186 132330 133 545

Source:s CEPAL, on the basis of official date; for Guyana, Barbados, Cuba, Jemaioca, Haiti, Dominicen
Republioc and Trinidad and Tobago: United Netions, World Energy Supplies.

8/ Including liquefied gas, gasoline, kerosene, jet fuel, gas oil/diesel oil and fuel oil.

b/ Prelininery figures.

¢/ Does not include bunkering of ships.
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Exhibit 18

LATIN AMERICA: PRODUCTION OF NATURAL GAS BY COWNTRY, 1955-1975 (SELECTED YEARS)
(Millions of m3)

1950 1955 1960 1965 1970 1973 1974 1975

Argentina 755 1 065 3 550 6 236 7 665 8 914 948 10275
Bolivia - - 168 22 866 4 281 4 081 3 ges8
Brazil 5 62 535 663 1 264 1180 1 488 1 625
Colombia 120+ 180 2 338 2 658 29n 3 222 3 305 3 398+
Cuba - - - - - - - -
Chile 200 166 2194 6 215 7 628 7 57 7 02 7 097
Eouador 132 160 185 25 172 155 M. 29
Mexico 1 852 3 412 9665 13965  188% 19169 21087 22275
Peru 8182/ 1011 1 954 1847 2119 1792 1 9% 1 897+
Trinidad end Tobego e 2 765 3 263 3 053 3 24 3 616 3 582
Venezuela 15775  26%8  31S61 086 484 ka3 4646 38008
Total D7W  22Ps  S495 7617 93006 98 7% W75 92 3hb

Source: CEPAL, on the basis of official data.
8/ Figure for 1951.



Exhidit 29

LATIN AMERICA: PRODUCTION AFD UST OF MITURAL GAS BY COUNTRY, 1555-157% {SELRCTED YRARS)
(#id1ions of u3)

Reinjected Constmed

Produced Burned Imported  Exported  Processed

o o

Argentina
1955 1l 065 6 719 719 - - coe
19” 7 %5 8 6 102 1 m bl - LYY )
197“ 9 m m 7 m 1 m 1 5&'2 - eoe

Bolivia '

T1955 - - - - - - -
1965 a2 76 80 56 - - -
1970 866 K62 14 228 - - -
IW‘G l} 081 1 92“ ?2 “59 - 1 5‘6 soe

Brazil
1955 62 LXY) vee see - - -
1965 683 263 90 33 - - -
lm 1 ﬁ 2% 116 899 - - eo®
1974 1 488 658 429 339 - - sen

Colonbis
1955 1 800 eee eee (1 X - - ose
1965 2 658 795 875 1 100 - - vas
9% 2971 957 1343 569 - - 192
1974 3 203 884 17% 555 - - 192

Chile ¢/

1955 13) 324 80;/ vee - - 329
1%5 6 215 h 486 5173/ oo - - h U)B
1972 7 628 b 954 129 eco - - 4111
197b 7 m 3 ‘0}1 1 1%‘ moe - - k 710

Ecuador
1955 180 ene ene eae - - -
1%5 251 YY) cas see - - -
1970 172 13 66 2 - - a
197" m YT ese see - - see

Mexico
1955 3 812 301 1 684 1714 558 vee
1965 13 965 120 8 920 2813 276 15% one
1970 18 8% 294 12 206 4 908 05 1 260 oee
1974 21 087 63 1k 677 5108 355 12 eeo

Peru
1955 101 7~ oo 116 - - 769
1965 1847 3% 341 599 - - 933
19% 2 119 25 395 1033 - - 655
1% 1 9% 80 m 979 - - ese

Trinidad and Tobago
1955 oee cee o0 oom - - eos
1965 3 %3 392 1 1?&' YY) - - ”5
190 3 053 5% 1 600 296 - - 488
197h 3 616 162 1488 %0 - - 2%

Venezuela
1955 24 208 389 2 748 17 353 - - 26
1965 o 846 17 70 6 538 16 052 - - 5%
197 k8 427 2 110 8 9% 18 bib - - 88l
1974 16 426 29086 1163 9 862 - - 1 846

Total
1955 32 _20h 4 682 5 221 19 902 558 - 144
1965 76 176 25 652 23 087 2 71k < 15% 6 190
197 Bk T Rok T 9% o T 20 8ok
1974 98 775 38 144 0 232 19 401 1 &7 1 558 8

Sources CEPAL, on the basis of official data.

__ﬂ Including dry gas in those countries where natural gas was liquefied.

b/ In isporting countries, consumption includes inported natural ges (as in Argentina and Mexico).

o/ Consumed in the Megallanes gas fields, according to a publication of the Production Development
Corporstion (OORFO).

2/ Dats published by PETROTECNIA of the Argentine Petroleum Institute.
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Exhibit 3
WORLD: COAL RESERVES AND PRODUCTION, 1375 8/
(Billions of metric tons)

Reserves

Preduotion Probable
1975 Proven additional Total

reserves
Latin America 0.01 20 10 20
Rorth Amerioa 0.60 1 560 2 52 4 080
United States (0.58) Q 40) Q1 430) (2 910)
Europe 0.70 560 190 7%
Ocesnia 0.07 50 70 120
USSR 0452 S 900 2 7@ 8 620
Asia 0.66 450 910 1 380
Africa 0.08 70 150 220
¥World 2.64 8 610 6 5% 15 180

Source: Reservest J. Dermstadter and others, mgz;g in the World Economy, published for Resources
for the Future Ince by Johns Hopkins Press, 1971, p. 46; production: United Nations, World
Rrergy Supplies, 1971-1975, series J, No. 0.

8/ Estimates published in 1972.
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Exhtbit 33

LATIN AMERICAs SULECTID D2TL O RURAL CLECTRIFIC.TION, SELECTID Y2ARS AND COUNTRIES,

Number of dwellings

Number of dwellings with

Country c:::‘r“ electricity
Total Rural Total Rural

Berbados 970 % 33 33 046 35 104 16 693
Brazil 1970 17 628 699 7 352 359 8 383 9% 615 273
Colombia 1970 3,260 000 1 528 700 1 216 623 264 465
Chile 1970 1 715 248 393 756 1289 198 110 351
£l Salvedor w97 655 120 384 540 23 k0o 25 800
Mexico 1970 8 286 39 3 422 209 b 876 7hS 949 792
Nicaragua 971 202 St 154 116 124 905 10 697
Panana 1970 273 875 140 191 148 118 2273
Pereguay 1972 k28 111 255 984 7% 772 3 065
Peru 1972 2 686 471 1156 1% 862 007 31 47
Venezusla 971 1827 10 266 639 1 ko2 819 46 21

Source: CEPAL, on the basis of netionel censuses and other official date.
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Exhibit 35
WORLD AND SELECTED REGIOKS: GROWTH IN FUBLS':/ AND ELECTRICITY CONSUMPTIOR, 1950-3975

1950 1975 Average annual
Fuel Fuel —__grovth rates
(millions Electricity (millions Electricity
of tons of {thousands of tons of (thousands .
Fuel Rlectricit
petroleun of GiH) petroleum of GiH) eoLriolty
squivalent) equivalent)
Developed countries 1 266 825 3 084 S 71 . 3.6 8.1
Developing countries 98 50 775 698 8.6 10.8
Latin America R 28 151 229 Gl 8.8
Others 66 2 624 469 el 13.0
World 1 364 87 3 859 6 439 4,3 8.3

Source: United Nations, World Energy Supplies, 1950-1974 and World Energy Supplies, 1971-1975.
af Excluding fuels consumed in thermoelectric generation. -




Exhibit 36
LATIN AMERXCA: SELECTED ECONOMIC ASPECTS OF ELECTRIC POWER PRODICTION BY COUNTRY, 29%0, 1960, 1975

Generation of electric energy per

P ita electri i i i
er capits electric energy generation unit of gross domestic product

(KWH/inhsbitant) KwH/US$ 1 000)

1950 1960 1975 19%0 1960 1975
Argentina A0 s07 1161 35 557 853
Bahamas 03 673 3 Sa see Yy one
wms h? 167 8“5 ase L1 2] Al 13
Bolivis 9 18 195 L¥.r4 616 639
Brazil 157 320 732 670 966 124
Chile 486 605 852 8k 892 1 166
Colombia 109 2 564 293 520 949
Costa Rica 24 350 749 611 7% 961
Cuba 254 625 69“ Y'Y Y ase
Ecuador &2 0 261 182 20k 572
El Salvador 4% 101 250 172 317 576
Grenada 14 soe ecs LYY ess (1
Guatensla 3 78 184 1A 28 387
(hyana m 161 “5 cee sae see
Haiti 1 x2 gal 95 186 91
Hondures 36 52 178 155 07 643
Jamaica 87 a3 1119 one ooe ase
Mexico 166 295 735 342 §70 735
Nicaragua 7n 120 %96 ns Y 904
Panana 136 26 728 280 3 w3
Paraguay 29 54 224 98 184 s42
Peru 103 261 91 310 628 829
Dominican Republic % 110 . N9 151 376 6a1
Mim 165 m 3 h?a LX 1] L 12 *ee
Trinided and Tobago 253 558 1209 ose oes ace
Uruguay 280 474 786 330 542 898
Venezuela 26 599 173 343 752 134
Latin America 7 319 74 458 43 951

Sources CEPAL, on the basis of official data.
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Exhibit %

LATIN AMERICA: TOTAL FUELS' CONSU/PTION ARD FUELS' CORSUMPTION

IN THE ELECTRIC POWER GENERATION, 1950, 1960,

AND 1974

(Mi1lions of tons of petroleum equivalent)

1950 1960 1974
Fusl Total me?tri- Percent Total Ele?tri- Percent Total Ele::tn- Percent
eity sge city city sge
Derivates X he2 14 58 10.2 18 126 19,0 15
Natural gas 3 0.6 20 9 2.2 25 34 640 18
Coal 6 0.3 5 6 0.6 10 11 1.6 15
Vegetable fuels 29 0.9 3 35 1.0 3 41 1.1 3
Total & & 3 w8 Mo 13 22 2T 13

Sources CEPAL, on the basis of officisl data.



Exhibit Lo

LATTI AICRYICA:; GENERATION AID HEAT EFPICIENCY IN CENTRAL POVER PLAMTS,
SELECTED COUNTRIES, 1960-197l (SELECTED YEARS).

Argontina

(Public service)
Bolivia {Total)
Brazil (Total)
Chile (Total)
Colombia (Total)
CostaRtsa  (Publis service)
Ecuador (Total)
£l Solvader (Public service)
Guatemala {Public service)
Honduras {Public service)
Jamalon
Hexioo (Public service)
Nioaragua, (Public service)
Panama, (Public service)
Paraguay (Total)
Peru {Total)
Dominican
Republic {Publio sarvice)
Trinided and
Tobago {Publie service)
Uruguay (Public service)
Venezuela (CADAFE)
(Sleotricidad de
Caracas)
Total
oy
latin Anerica

Total thermoelectrietity |
generation in latin Americe

1960 1965 1970 1974
Geners Effi~ Genera Effi- Genera Bffi- Genera Eff{~
tion ciency tion ciency tion clency tion ciency
GVH keal/KUH G keal/KH  GWH keal/liH GWH keal/KVH
6993 3870 9994 3152 15315 2952 17070 3100
229 3 565
5248 3 686 690k 3 244
1615 3329 2177 3 Uu32 3244 3031 3249 3118
sooﬁ/ 2 5673/ 1 5735/ 3 8105/ 1 9165‘-/ 4 395-“’-‘/ 4380 Y4 120
3% 5015 8 Lok Y7 k& 106 167 3237
St 3699 905 3 304
13 Laish 32 Lig 179 2872 oz 3 280
127 391 323 3506 332 3259 sHo 3 b9t
52 L4 hg3 36 591 59 2828
6079 3293 11 225 3 280 21 851 2 930
108 5162 77 6082 241 3936 366 3 364
197 4 934 b20 4 102 761 3 612 999 34B2
65 6 096
1708 6248 2055 3923
831 3215 1321 3020
261 3 862 sz 3 Lsg 908 3 126 eos ves
568 3 680 1039 3488 890 3 293 911 3211
1932 3902 2333 U324
1247 3172

11815 3 683 22 372 3 332 45 321 3 377 63 828 3219

22 217 31 883 Lo otk 68 282

33 758 48 670 69 821 90 401

Sourge: CEPAL, on the besis of official data.

2/ Public service only.



Exhibit 41

LATII! AFERICA, GEIERATING FREQUEINCY, SELECTED COUINTRIES, 1950 AMD 1975

Country 1950 1975 Remarks
50 cycles 60 cycles 50 cycles 60 cycles

Argenting, 100.0 - 100.0 -

Bolivia 100.0 - 100.0 -
" Brazil 42.0 5840 - 100.0

Chile 10040 - 100.0 -

Colombia - 100.0 - 10040

Costa Hica - 10040 - 100.0

Cuba - 10040 - 100,0

Eouvador - 100,0 - 100.0

El Salvador - 10040 - 10040

Guatemala - 100.0 - 10040

Guyana 100,0 - asso ses  Conversion to €0 cycles planned
Haltl - 10040 - 10040

Ronduras - 100.0 - 100.0

Jamaloa 100.0 - 100.0 -

Mextco 5340 4740 ses ees Conversion to & oycles planned
ML ocaragua - 100.0 - 130.0

Panama - 100.0 - 100.0

Paraguay 10040 - 100.0 -

Peru - 100.0 - 100.0

Dominiean Republic - 100.0 - 10040

Trinidad and Tobago 1000 - 10040 -

Uruguay 100.0 - 100.0 -

Venezuela 60.0 Lo.0 - 100.0

Source: CEPAL, on the basis of official information.
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Exhibit 43

LATIN AMERICA: DISTRIBUTION OF ELECTRIC POWER BY PRIVATE SECTOR

COMPANIES, SELECTED COUNTRIES AND YEARS

Beginning of period

End of period

Country
Year Percentage Year Percentage

Argentins 1957 87.8 1975 8.2
Brazil 1957 9l.2 1975 45.3
Mexico 19% 82,0 1975 0.0
Chile 1950 96.4 1975 5.1
Colombia 1950 76.2 1975 0:0
Peru 1952 94.3 1975 2.0
Venezuela 1955 €6.2 1975 3.4

Source: CEPAL, on the basis of official information.



LATIN AMERICA:s ENERGY CONSWMPTION IN THE YEAR 2000 BY TYPE OF FUEL, TOTAL AND SELECTED COUNTRIES

(14114ons of tons of petroleun equivalent)

Exhibit bl

Consunmption of primary energy for

electric power generation

Consump Consumption of hydrocar
+ion of bons for purposes other
coal for than electridiy generetion 1ota1

Vater Coal Na;:al 3::: Ge;:*lw: Nuclear Total 1:;:_’.1’.1& ““:::‘1 3:::; Total

Argentina 18.7 249 - - - M0 35.6 104 2703  88.9 1162  162.2
Brazil 102.8 1.2 = 76 = 77,1 1887 345 1.0 87.5  88.5  31L.7
Hexico 234 5.3 - - 1.0 G5  9M.2 1844 55.7 116.8 172.5  285.1
Chile 645 1.7 0ol 0s2 Gl 047 943 1.9 6.2 29,0  35.2 4g.u
Colombia 23.5 04 0.2 0.5 - - 24e6 B2 18.0 76,0 k.0 122.8
Peru 10.9 0.3 0.2 0.7 - - 12.1 2.0 2.0 24.5  26.5 4o.6
Venezuela 112 = 943 - - - 2065 7.8 7.1 38.2  85.3  113.6
Others o/ 11.2 - 0.7 el 003 2.1 194 - L2 52,9 57.1 7645

Total 208,2 11.8 10,5 4,1 L4 1584 ko 9.2 1615 513.8  €75.3 1158.9

Source: CEPAL.

&/ See list of component countries in Exhibit 1.



LATIN AMERICA: INSTALLLD GENCRATIIG CAPACITY 1if THE YERAR 2000, TOTAL AND SELECTED COUNTRIES

Exhibit 45

(t11110ns of K1)

Jlatin America

Argentina
Brazil
Mexico
Chile
Colombia
Peru
Venezuela

Others 2/

Petroleunm

Hydro-electric Coal Geothermal Nuclear Natural Gas dorivatos Total
222.8 2042 1.0 113.0 1749 24.3 39942
2040 540 - 10.0 - - 35.0
110.0 2.0 . 55.0 - 13.0 180.0
25.0 940 047 46.0 - - 80.7

7.0 340 0.1 0.5 0.1 0.l 11.1

25.1 0.7 - - 0.3 049 270
11.7 0.5 - - 0.3 142 13.7
12.0 - - - 16.0 - 28.0
12.0 - 0e2 1.5 le2 0.8 2347

Source: CEPAL, on the basis of official data in the case of the seven countries rated, and CEPAL estimates based
pertially on official dats in the case of the "others" grouping of countries.
3/ See Exhibit 1 for country composition.



Exhibit 46

WORLD AND SELECTED REGIONS, ASPZCTS (@ CONTROL COF THE WORLD OIL INDUSTRY
BY THE SEVEN MAJOR INTERNATIONAL OIL COIIPANIES, 1949 ANMD 1950

{In percent)

. . Untted Stat Other Western Eastern World a/
oncept end year @ ates Hemisphsre Hemisphere °
Reserves 82
N .
1949 M g ® o 6
Production of crude o1l
1549 32 8 % &
Refining b/
1950 4y 76 79 57
Me. jor pipelines
1950 L] 100 100 5?
Private tankers
1950 o/ @

Source: C. Issawl and M. Yegansh, The Economies of Middle Eastern 011, (F.A. Praeger: llew York: 1962), p.61.

a/ Exeluding Soviet bloc.
b/ Date refer to refining capacity.
o/ Owunership or chartering.
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Exhibit 48
EVOLUTION OF PRICES, COSTS, AND MARGINS ON SAUDI ARABIAN LIGHT CRUDE OIL (34° API), 1955-Jamuary, 1974

(In_current dollars per barrel, FOB, Ras Temwa)

Date Posted Estimated Estimated tax- Estimated margin Discount off
prioce market price paid costs %/ on tax-pald costs posted prioces
January 1
1955 1,93 1.93 1.07 0.86 -
1956 1.93 1.93 1.07 0.86 -
1957 1.93 1.93 1.06 0.7 -
1958 2.08 1.83 1.15 0.68 0.25
1959 2408 1.70 1.15 ’ 0.55 0.38
1960 1.90 1.53 1.03 0.50 0.3
OPEC
1961 1.80 1.45 . 0,98 0.47 0.35
1962 1.80 142 0.98 0.l 0.38
1963 1.80 1.40 0.98 Ollt2 0.ko
1964 1.80 1.33 1,009 0¢32 0.l47
1965 1.80 1.33 1.013 0.32 0.1
1966 ' 1.80 1.33 1.017 0.31 0.k7
1967 1.80 1.33 1.017 0.31 0.4y
1968 1.80 1430 1.014 0.29 0.50
1969 1.80 1428 1.021 0.26 0.52
1970 1.80 1.26 1.028 0.23 0.54
1971 1.80 1.33 1.108 0.22 0ul7
Teheran
1972 2285 1475 1444 0431 0.54
1973 24591 2420 1,625 0.57 0.39
April 1 2.742 2630 1.716 0.58 Ok
June 1 24898 2470 1,811 0.89 0.20
August 1 3,066 2485 1.913 0.94 0422
October 1 3,011 3400 1.879 1,12 0,01
Kuwait
Ootober 16 5e11 3465 3e15 0450 1.46
Jenuary 1, 1974 11.65 7465 7.15 0450 4,00

Source: Reproduced in entirity from:The International Benk for Reconstruotion and Development, The Publie
Utilities Depaertment, "The Changing Fnergy Scence) Note N°7, (Draft version),Desember 19, 1973,
Table 1.

g,/ Approximately equal to "Government~Teke}) (Taxes plus Royelties) minus production sost at about § 0,15
per barrel,



Exhibit 49

WORLDs SELECTED COUNTRIES ARD COUNIRY GROUPINGS, PERCENTAGE SHARES OF COAL AND LIQUID FUELS
IN T0TAL OOMMERCIAL ENERGY CONSUMPTION, 1950-1974 (SELECTED YEARS)

195 1955 1960 1965 197 1974
Yorla 61 (28) sk (33) 48 (36) 42 (39) 35 (43) 32 (45)
United States 52 (38) n (43) 25 (44) 24 (43) 2 (42) 21 (bb)
Western Europe: 8k (14) 76 () 62 (32) 7 (47) 33 (56) 24 (57)
Belgiun-laxembourg 90 10) 80 (19) 73 (2D) 56 (43) 29 (50) 29 (48)
France 77 (18) 68 (29) 59 (34) b3 (9) 28 (61) 20 (66)
West Germany 95 (&) 90 (9) 76 (23) 57 (41) 8 (51) 32 (33)
Italy 9 (32) 30 (46) 19 (56) 1 (7» 9 (75 7 (75
Netherlands 7 (23) 67 (32) &9 (49) 20 (65) 11 (47) 5 (31)
Austria 78 (10) 61 (26) 52 (28) 39 (41) 26 (50) 22 (50)
Denmark 71 (2) 64 (36) b5 (55) 24 (75) 13 (89) 13 (87
Rorwsy 35 (30) 19 (46) 13 (49) 9 (47) 8 (55) 7 (48)
Portugal s8 (39) 33 (59) 27 (62) 22 (67) 18 (71) 7 (83)
Sweden 48 (37) 29 (58) 15 (71) 9 (75) 5 (84) 5 (79)
Switzerland v (28) 36 (39) 25 (54) 10 (73) 4 (81) 2 (79
United Kingdom 90 {10) 85 (15) 74 (26) 64 (36) 52 (41) 38 (45)
Spain 7?7 (20) 7 (23) 60 (32) Lg (46) 30 (63) 21 (70)
Australia 7% (25) 67 (33) 62 (37 55 (43) 48 (47) 46 (4b)
Latin America 13 (7%) 10 (76) 7 (74) 6 (70) 6 (63 5 (62)
Colombia 48 (4g) 35 (61) 35 (53) 3 (53) 21 (57) 21 (58)
Argentina 11 (84) 7 (88) 7 (85) 3 (79 3 (76) 3 (%)
Brazil 28 (63) 17 (75) 12 (7D 13 (74) 10 (78) 6 (80)
Chile 50 (42) 37 (52) 25 (52) 18 (52) 15 (56) 11 (50)
India 83 (16) 80 (18) 77 (21) 73 (2%) 74 (22) 72 (24)
Pakistan 50 (50) n (s7) 33 (52) 22 (5% 12 (48) 12 (36)
Japan 83 (6 68 (22) sh (38) 36 (58) 26 (70) 20 (7%)
South Korea 86 (13) 7 (19 83 (16) a1 (19) 48 (52) 50 (49)
Taiwen 78 (14) 67 (26) 68 (27) 61 (30) cee s ces see
Africa 68 (32) 65 (25) 61 (37 57 (39) 54 (41) s1 (43)
Developed countries 57 (29) ks (35) 39 (40) 33 (45) 26 (49) 23 (51)
Developing countries 34 (58) 27 (64) 24 (63) 22 (62 20 (62 18 (63)
OECD countries 56 (30) 46 (36) 38 (40) 22 (46) 25 (50) 21 (52)
World excluding OECD and
Communist countries k8 (46) ko (52) 26 (53) 33 (54) 29 (56) 27 (56)

Source: Data for 1960 through 1965 were taken froms J. Darmstadter et. 8l., Energy in the World Econonmy,
published for Resources for the Future by che J. hopking Press, (Baltimore, Mde: 1971), ppe 652-691.
Deta for 1970 and 1974 were taken from: World Energy Supplies 1950-1974, United Nations, Series 1,
Vol. 19, pp. 10-122.

Hotes Liquid fuels' share in parenthesis.




Exhibit 50

WORLD AND SELZCTED GROUPS OF COUNTRIES; EXPCRTS, PRODUCTION, AND
PROVEN RESERVES OF CRUDE OIL, 1955, 1960, 1970

(In units as indicated)

1955 1960 1970
Exports (103 metric tons):
Persian Culf & 131 980 205 759 532 320
OPEC Member Countries &/ - 318 493 1 003 970
World & 253 240 373 810 1 12 110
vorld &/ 254 100 380 811 1 140 500
% Persian Gulf of World &/ 52.1 55.0 U6.6
% Persian Gulf oy!orld g/ 51.9 5440 45.5
% OPEC of World = - 85.2 87.9
% OPEC of World ¥/ . - 8346 85.8
Production (103 metric tons):
Persign Gulf 152 bl 250 302 582 436
OPEC Member Countries &/ - Loy 866 1138 669
vorld &/ 685 590 884 696 1 919 120
world &/ 770 170 1 052 o7 2 310 504
% Persian Gulf of World 74 22.2 2843 303
% Persian Gulf of Vorld of 1948 2348 252
% OFEC of World &/ - 46.1 5943
% QPEC of World &/ - 38.8 49.3
Proven Reserves ( 1.03 metric tons): .
Persian Culf 20 G74% 000 26 277 950 4 943 550
orEe n?m- Countries ¥/ - 29 W9 050 61 493 500
World & 28 239 700 40 395 900 77 232 150
World & 29 750 200 45 455 600 92 334 300
% Persian Gulf of World o . 71.1 7141 582
% Persian Gulf of World &/ €745 €745 L8y
% OFEC of World &/ - 7249 79.6
% OPEC of World &/ - 4.8 66.6
Sources:
Exports 1955¢ United Nations, World Energy Supplies 1955-1958, Series J, N° 3, p. 94.
1960: United Nations, World Energy Supplies 1957-1960, Series J, N 5, p. 90 y 1950~1974%,
Series J, N2 19, p. 193.
1970: United Nations, World Energy Supplies 1961-1970, Series J, N2 15, p. 114,
Production 1955: United Nations, World Energy Supplies 1950-1974, Series J, No 19, p. 193.
1960: United Nations, World Energy Supplies 19501971, Series J, N2 19, p. 193.
1970: United Nations, World Energy Supplies 1961-1970, Series J, N2 15, ps 96
Reserves 1955: CEPALy'La Industria del Peiréleo en Américe Latina: Notes sobre su Evoluetién Reciente

y Perspectivas", p. 69.
1960: Oil and Gas Jownal, December 26, 1960, p. 98.
1970s 011 and Gas Jouwrnal, December 28, 1970, pe 92.

Source data on proven reserves of crude oil in cubic meters were converted to metrioc tons
using an aversge specific gravity factor of 0.95.

&/ Iren, Irag, Kuwait, and Seudi Arasbia.
b/ In 1960, includes: Iran, Iraq, Kwweit, Saudi Arabis, Qatar, and Venezuela.

In 1970, inoludes these same countries plus Algeria, United Arab Luirates, Indonesia, Libys and Nigeria.
o/ Exoluding countries with centrally planned sconomies.
y Including couniries with centrally planned economies but excludes oil trade within this group of countries.
8/ Including countries with centrally planned econcmies.



Bxhibit 51
SELECTED FINANCIAL DATA ON SAUDI ARABIAN LIGHT CRUDE OIL: JANUARY 197i-JULY 1977

(In US dollars per barrel)

Jen-  Octo  Novem Jan- Seplem Jan- wly
Concept uery ber ber uary ber uary 1977 5/
lo74e/ 197Mo/ 197Me/ 1975d/ 1975¢/ 19778/

Equity Crude Oil: Tax Paid Cost to Company:

Posted Price (POB Res Tanura) - 11.65 11.65 11.25 11.25 12:38  13:00 13466
Less: Production Cost (Ests) h 0,17 0.17 0,17 0,29 0.li0  0.h0
Less: Royalty ‘ 1.9%  2.25  2.25 248 2,60  2.73
Equals; Taxable Base > 7+00 9454  B.83  B8.83  9.61 10.00 10.53
Income Tax 6027 7451 7-51 8-17 8.50 8-95
Add: Reyalty .94 2425 2,25 2,48  2.60 2,73
Add: Production Cost / 0.15  0.17 0s17 0.7 0.29 0.0 0.40
Total Tax Paid Cost to Company Z7:15  B8.38  9.93  9.93 10.9% 11,50 12.08
Participation Crude 0il: Cost to Company: 10,83 10.83 10.67 1046 11,51 12,09 12.70
State 0fficial Price (FOB Ras Tanura) 7465 10483 10467 1046 11,51 12.09  12.70
Company Veighted Average Costs, Margin and Sales Price:
Equity 011 Cost per barrel - 8.3  9+93 9493  10.9% 11,50 12.08
Participation 011 Cost per barrel - 10,83 10.67 10,46 11,51 12,09 12.70
Welghted Average Cost to Company 7.15 9479 10.35 10423 11.27 11.84 1244
Company Weighted Average Margin: )
Official Sales Price 7465 10483 10,67 1046 11,51 12,09  12.70
Woightod Average Company Cost 7415 9479 10435 10.23 11.27  1l.84 12,44
Weighted Average Compeny liargin 0e50  LeO 0632  0e23  0s28F 0425 0426

Covernments Weighted Average Take:
Equity 041 Take:

Tax | 627 7451  7.51  8.17  B.50  B8a95

Rayelty > 7.00  1a9% 2425 2425 2,48 2.0 2473
 fotal ! 8421 976 9476 10.65 11410 11.68
Participation 01l Take: :

Official Price (FOB Ras Tanura) - 10,83 10.67 1046 11,51 12,09 12,70

Less: Produstion Cost (Est.) - 17 17 217 0629 00 0.0

Total - 1066 10450 10629 1122 11.69 12 29
Equity 041 Take - 8.21 9476 9476 10465 11.10 11.68
Participation 01l Take - 10466 10450 1029 11,22 11.69 12.30
Weighted Average Goverment Take 7400 9462 10.19 10.07 10,98 1l.4 12,04

Source: The assunptions and flgures specified above are based on data taken from various issues of Petroleum

Intelligence leekly and from Exhibit 48 of this study (in the case of figures for Jenuary, 1974).
erefare, are not official data, but rather estimates.

In January, 1974, the posted price of Saudi Arabian light crude o0il was fixed at $11.65 and the govermment-
take wes set at $7.00 per barrel. Production costs estimated at .15 dollars per barrel (Sxhibit U43),
Basic assunpzuns: official state price equals <93 of posted price; production costs at 17 cants per barrel;
royalty et 16.67 of posted price; inceme tax at 65.75 per cent of posted price less the sum of production
sost and royelfy; equity/perticipetion oil split 2’57 .EO/ <5375 tﬁe rmgﬁng 6.25; reserved for the govern
nents! direct sale.
Basic assumptions: incone tex rate at 85 per cent; royalty rate at 20 per cent; official state price squals
32;85 per cent of posted price at $11.25 per barrel. All other parameters as given in b/.

1c assumptions: offiocial price equals 93 per cent of posted price. All other parametsrs as given in ¢/.
Basic assumptions: official state selling price at $11.51;production cost at 29 dollars per barrel. A1l
other parameters 23 given in &/. -
Basis assumptions: official s¥lling grico 2t $12.09 per barrel. All other peramoters as given in e/.
Basic assunptions: official state selling price at $12470 per barrel. All other assunptions as giV¥en in y.

R
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Exhibit 53
OPEC, PROVEN RESERVES, PRODUCTION CAPACITY, AND PRODUCTION OF CRUDE OIL, 1976

(In units as indicated)

Proven Production Produg Production as a Proven reser-
Country reserves capaoity tion percent of capac- ves/production
(205 b11) (103 bbl/day) (103 bbl/day) 1ty (C/B x 100) (A/C x 365)
(a) (8) (c) (p) (E)

Saudi Arabia 110 000 11 840 8 57945 7245 351
Iran 63 000 6 700 5 882.9 87.8 293
Kawait 67 400 3 340 2 150,1 AT 8549
Iraq 34 000 3 100 2 184.0 704 k.7
United Arab Emirates 30 790 2 420 1 942.0 80.2 43l
Qatar 5 700 650 487.1 7449 3240

Total OPEC Middle Bast 210 890 28 050 21 225.6 752 40,1
Venezuela 15 270 2 600 2 29443 8842 18.2
Nigeria 19 500 2 700 2 067.7 7646 25.8
Libia 25 500 2 500 1 913.8 76.6 3645
Indonesia 10 500 1 800 1 504.2 83.6 19.1
Algeria é 800 1100 1 05040 95.4 17.8
Gabon 2 125 250 220.0 88.0 26.6
Esusdor 1 700 225 186.4 82.8 2540

Total OPEC Non-Middle East 81 1395 11 175 9 236.U4 8247 24,1

Total OPEC member countiries 392 285 39 225 30 462.0 777 9543

Sourges: Proven reserves from: The Oil and Gas Journal, December 27, 1976, pp. 104105,
Capacity and produotion from: Petroleum Intelligence Weekly, January 31, 1977, (Supplement), pe 1lle




Exhibit 54

SELECTED COUNTRIES: DEVELOPMENT-OPERATING COSTS AND LONG-RUN SUPPLY PRICE OF CRUDE OIL, SELECTED PERIODS

(Dollars)
Cost per barrel
Freight
Development . t
investment Develo Operating Ope;:txng adv::e L::i ;‘un
Area and years per daily p= (including To p-us o b
barrel ment pipelines) development Persian price
(mid-1980's) Gulf (1970-1985)
(1980)
(1) (2) (3) (4) (5) {6) (7)

United States

1960-1963 2 280 1.048 -168 1.22 eon
Venezuela

l%‘l% bl? @ 33 o 101 L] 462 o0 e * h2 * U‘
Africa

Libya 1966-1968 129 oO?“ oOBS 0159 eoo 95" -5“

Mg@l’ia 1%6-1968 295 «180 100 2280 eoo 037 -57

Nigeria 1965'1966 165 .09" 070 916)3 sao v% . )‘6
Persian Gulf

Iran consortium

1963-1969 90 Oh7 2050 «097 0.14 sec +20

Iraq 1966-19& L4 025 o01+5 =070 0.12 ose 20

Kuwait 1966-1968 114 060 045 <105 0.20 oo «20

Saudi Arabia

1966-~1968 78 <041 045 +086 0.18 ece py-o}

Source: Reproduced in entirity from the following: M.A. Adelman, The World Petroleum Market, published for
Resources for the Future, Inc. by the John Hopkins University Press, Bsltimore and London, 1972, table

II-B, Pe ?60
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BExhibit 56

ESTIMATES OF PINANCIAL AND ECONOMIC MINIMUM LONG-RUN SUPPLY COSTS OF SYNTHETIC OIL
AND MAXIMUM LONG-RUN SUPPLY COSTS OF NATURAL CRUDE OIL

In 1 US_dollars per barrel as indicated)

Finanoial Eoonomic

Minimum long-run supply Maximum long-run Inimpm long=-run supply Maximum long-run
costs of synthetic o1l (1) supply coats of na costs of synthetic oil €)) supply costs of ng

Year (FOB Pennsylvania Coal tural orude oil {2) (FOB Pennsylvania Coal tural crude o1l (3)
Mine 041 Conversion Plant) (FOB Ras Tenura) Mine Oil Conversion Plant) (FOB Ras Tanura)
S L e )
() (B) ] (D) (E) (F)
1977 497 2k 18 10450 16434 11493 0.255/
1990 30.08 21406 10465 14,05 10,26 0.U40
2000 27420 1940l 12.25 12.71 9.28 2400

Source: See text (section IV: 4-1ii) for a disoussion of the derivation and, most importantly, the meaning of
the figures presented above,

(1) The figures in the eolumns A and D were caloulated using a 20 per sent opportunity cost of sapital
and the figures shown in columns B and E are for e 15 per sent opportunity oost of capital. For,
further detalls, refer to Exhibit 54 of this study and to the discussion in Chapter 2 (section 1V,
111).

(2) With the government-take per barrel in July, 1977 held oonstant and converted to 1975 dollars,

(3) Por the derivation of the figures in column F, refer to Chapter 2 (section IV, 11),

Note: On July 1, 1977 the offloial atate selling price of Saudi Arabian light orude oil was about 10.81
dollars of 1975 per berrel, FOB, Ras Tanura; and its long-run inoremental supply cost was about 0.40
dollars of 1975 per barrel, FOB, Fes Tanura.

2/ This is a geometrically interpolated figure for 1977 between the development and operating sost data for
1968 and 1965 for Saudi Arabia {Exhibit 53), converted to 0.22 dollars of 1975 and rounded to 0.25 dollars
of 1975 per tarrel,



Bxhibit 57

WORLD AlD SELECTED COUNTRIZS AlD REZGI0NS, POTENTIAL PETROLEWI-BZARING LAND AREA AND
HISTORICAL ELPLORATCRY DRILLING ACTIVITY Il THOSE AREAS

{In Units as Indicated)

Estimated number of exploratory

Prospective petroloun-bearing wells drilled, euaulative as of

Countries and regions lend ares 2/ end=-1975
000 Sq; 1:1les P::c:::fo ) thmber 116/000 mt 2

WSS 3 480 14,2 100 000 .03
United States 2 Yo 10,1 432 000 20
Carmdn 188 747 20 000 +01
iustrelis and low Zealand 1 545 6.3 500 <01
Vestern Eurcpa 1 328 5.4 12 500 o1
Japan 256 1.0 1000 <01

Subtotal 10 %1 7 626 000 .06
Africe and liadvgrsoar 5 005 20.4 6 500 <01
Latin dnmeriea 4 805 196 1% 000 <01
South and South East Asia 1 637 6.7 5 000 <01
Chim, P.R. 900 347 2 000 Qi

swtetal 1236 s 2 500 <
Middle Enst 1 200 4.9 2 000 !
Herld 24 507 100,0 645 500 «03

—_—

S ouree: B;I“. Grossling, 'The Pstrolewm Exploration Challefige 'ith Respect to the Developing Natioms', -
published in the following bodk: RJF. lisyer (Zd,), The Future of Nature-made Petroleum and Gas,
Technionl Reports of an Limtermatioml Conference Sponsored by the United lations Institute for
Treining and Ressarch (UMITAR) and the Intermatiomal Institute for Applied Sysiems Amlysls
(13a84), (Pergamon Press: lew York, 1977), p. 62 and p.bl, Tables 2,1 and 2.3.

a/ The ooverege extends to sedimentary aress with & minimum thickmess of 1 500 feet applied in the
delimitation of edgese See Ibidy pe 6l.



Exhibit 58
HISTORICAL AND PORECAST PRICES OF SAUDI ARABIAN LIGHT CRUDE OIL, FOB, RAS TANURA, 1948-July, 1977

(In US§ as Mdicatog)

Estimeted market price Doflator series Price 4n
Year in current dollers 190= 100 195 = 100 dollars of 1975
Q) ' s (2) ‘ (3)
. Historieal priss
1949 1.6
1950 11
1951 1.71 k8.6 3043 5464
1952 1J1 5049 31.8 5+37
1953 1.8 5149 32.4 5458
1954 193 52.7 3249 5.86
1955 1493 5343 33.3 5479
;9‘;‘; 193 55-": 3’2-: Sagg
9 1.9 57 364 .
1958 1.83 60.0 7N 2.89
1959 170 619 3840 R
1960 1.53 63.6 39.7 3485
1961 1‘1‘5 6505 "001 3.61
1962 142 67.9 TR 3035
1963 1.0 70.8 L, 2 3.16
196l 1.33 74,0 46,2 2.88
1965 1433 77 4845 2.7k
1966 1.33 81.6 51,0 2461
1987 1.33 85.5 53,1 2449
1968 1,30 89.6 5549 2432
1969 1.28 9lte2 §9.0 2.17
1970 1.26 100.0 62.4 202
1971 1.33 10549 66.1 2,01
1972 175 112.1 7040 2450
1973 2420 12249 7647 2.87
1974 8,42 1413 88.2 9455
1976 11.51 178.1 ( ) 111,2 ( ) 10.733
lm Jane 12.0’ 179.8 est, 11242 (este 10, @‘é
1”7 July 12070 188.2 (eat.) 11705 (est.) 10081}M w .
Foreoass-price
1978-1990 10.80
1991 - 10458
1992 10.32
199 10.1
1598 | 9.6
1995 9476 t
1996 957
1997 937
1998 9226
1999 9.00
2000 8.82

Sourse: Data in column (1) for 1948-1954 were taken from Exhibit LU7; and the data for 1955-1973 were taken from
Bxhibit 48, Dsta in colum (1) for Jamuary 1974 - July 1977 were taken from Exhibit 51. Annusl date
for 1974-1976 are average monthly weighted prices using information provided in Exhibit 51.
Data in column (2) were taken from International Monetary Fund, International Pinancial Statisties,
Vol, XXIX, N25, (Spanish edition), ppe. S50-51 and Vol, XXX, N28, (English edition), pp. 28«29
Data for January and July, 1977 are estimates es are the dats in columms (3) and (4) based an them.
The darivatfion of the forecast prices (1978-2000) 1s described in Chapter 2, Section IV (v}.



Exhibit 59

MOST LIKELY PRICES PR WORLD CRUDE OIL IN 1990 AND 2000; AMD DERIVED PROBABILITIES THAT VARIOUS
PRICS RAIGES WILL CONTAIN THE ACTUAL PRICZ OF WORLD CRUDZ OIL IN THE YEAR 2000, GIVEN FRICE IN
1990

(In dollars of 1975 per barrel of Saudi Arabian light crude oil F(B, Ras Tanura)
TN

1990: Most Likely Price: 10s80 dollars 2000: Host Likely Price: 8.82 dollars|20003 Joint Probability Distribution
" Prics Rargs  Assigned Probebility  Price Rangs Assigned Probability| Price Ranged/ Dertved Probebilify
21405 -
104813405 5 10.80-12.71 100 10.81-12.71 5
8.58~10.80 20 9+78-10.80 7
7475= 9477 60 8.71- 9.77 30
9450-10.80 70
7400- 8.82 20 7+76- 8.#0 30
7401~ 7.75 15
6480~ 7400 3
6+79- 8458 20 Gelli- 6479 .8
6¢13- 775 60 5e53- 613 2
8.32- 949 25 5¢52e 7400 20 2400- 5.52 -
< 2.00 -
0110~ 8.31 - -
< 00 . -
Total 100

Source: Appendix B.

a/ The emergent price range 8.59-8.82 was split at 1ts midwpoint, and each half of it was allocated to the adja
cent price range.



Exhibit 60

LATIN AIERICA: VALUE F NET PETROLEW IMPCRTS AND THAT VALUE AS A PER CENT OF
TOTAL EXPORTS, SELECTED COUNTRIES AND YEARS

Net Petrolewm Imports Net Petroleum Imports as Percentage

Country {a11lions of dollars) of Total Exports
1972 1973 1974 1975 1972 1973 1974 1975
Argenttina 584 185.0 Lé5.0 40047 " 340 547 11.8 13.4
Barbados 742 10.7 15 2241 19.5 2247 21.5 23.3
Brozil 512.8 1 o41.8 3 063.4 3 154.% 13.0 171 39.2 36.4
Colombia - - - - - - - -
Coste. Rica 4.6 20.1 56.2 581 5.2 58 12.8 11.9
Chile 724 78.9 33743 251.6 8.4 6.3 16.5 164
E1 Salvedor 11.9 161 52.1 6241 349 o5 11.2 12,0
Guatemala 25,2 3342 103.2 10642 745 745 17.7 1643
Guyana - - 4642 5640 17.1 13.1
Hatti 3¢9 6.6 13.1 13.1 9.1 13.0 184 1747
Hondwrss 11.3 7.4 6.6 8743 5.4 i 2047 2247
Jamalcs, 46.2 6245 165.4 200.6 1242 1549 2149 12.5
Mexico 100.0 26246 22746 - 53 10.9 646 -
Micaragua 11.7 17.9 5740 68.0 4.8 65 15.1 18.3
Panana, 48.0 739 20547 22762 3249 45.6 83.2 692
Paragusy 640 €48 4349 38.4 740 5e3 2l.2 21.8
Peru 42.3 46.3 175.3 202.2 4.5 4e2 11.6 .7
Dominican Republic 48.3 L48.1 15%.7 178.6 13.9 1049 24e3 2040
Uruguay 43.1 She? 149.9 16944 2041 16.7 3943 13,0
Total 1 063.3 1 982.6 5 357.1 5 27642 8.0 1046 2146 21.0

Source: Banco Interamericano de Desarrollo, Progresc Econfmico y Social de Américe Latina, Informe 1374,

pag. 56
Benco Interamericano de Desarrollo, Progreso Econémico y Social de América Latina, Informe 1976,
pag. 34.

Note: The source doouments do not specifly the basis of valuation, but selected calculations indicate thet
it is Imports (CIF) less Exports (FOB).



Exhibit 61

LATIN ANERICAS RETAIL PRICES OF SELECTED REFINED OIL' FRODUCTS BY COUITRY; AND ARUBA
EIPCRT PRICE (FOB) OF THOSE FRODUCTS, JUNE, 1977.

(In US cents per liter)

Bolivie Brezil Colambia Chile Eowmdor Peru Venezuela .?:::
POB
Refined 011 Products
Gesoline 80/8Y4 10 .53 6 2k 5 25 4 10
Gasoline 9k/96 18 e 8 30 37 8 n
L.erossne
Damestic 2 24 5 11 see 3 3 1097/
Industrial 3 22 ose 19 - ses  see
Diesel Ges Cil 7 24 5 13 L 6 2 10
Fuel 011 (1r° 5) ves 16 3 cer een
Fuel 041 (i® 6) oo 5 e 13 or eee 1 oY
Liquid Ges (LPG) 38/kze  15/kee 15/%ge  23/kgGe  9/k2. 9/kge  soe
Exchange Rate used: B$ 1= eee  Or/13.70 §$Ci./35.50 Ch5A8ML S/25  S/78.84  Bs./He30

Source: Domestic retail prices for refined oil products wers tnken from CARTA MEMSUAL, published by ARPEL
(asistencia Recigwoca Petrolers Estatal Latinoamericana), June 1977, p. 7. Aruba prices vere taken from
PETROLEUM ECONOMIST, July 1977, psge 29l.

3/ Dusl purposs.
b/ Bunker "C".



Flgurce 1

SELECTED COUNTRIZS: Pl CaPITA COMIALI.L &iGY CONSUMPTION AND GrOSS DOISTIC PRODUCT, 1960-1974
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Sources See Exibit 2.
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Dicgram 2: HISTOGRAMS OF JOINT PROBABILITY DISTRIBUTION SHOUN IN EXHIBIT 49

3
Probebility
10"" PY § S,
Hedght is proportional to
{mid-point of price range
X probability)?
9 |
8 {m olj—
92 -
66— s T ST .5
5.563 6ol 6480 7401 7476 8u71 9,780 10.82
<5453 6el3 G6u79 7400 7.75 0.70 9477 10.00 12.71
Prioce Ranges
5 w——n-.
il S
Probebility
3 | 3
21 02 b
1 ol
o e B ) S —
5053 6ol 6480 7401 7476 8471 9478 10401 6 2 4 11

“5'536.13 6479 7,00  7.95 870 9477 10,80 12.71
Sources Exhibit 59.



¢ CALOULATING MINTMUM LONG-RUN SUPPLY

S T TR TR . .
LaDis Lo FLVIE Pt A K O R S

COSES CF SYNTEET.C 011, AS PRESENTED IN EXHIBIT 55

0il from 0il from

Coneapt Coal Shale
Project life (years) 25 25
Tobal investmsut {$ 1973 MN.) 507.4 421.1
Depreciabls piant investment ($ 1973 MN.) 376.3 312.8
Plant construction {years) 5 af 5 af
Cepeelty: Crude oil (000 bbifday) b/ - 54.5

Naptha (C00 bbi/day) ¢/ 13.2 -

Heavy fusl oil (COC bbl/day} &/ 34.2 -
Plant factor {Production /Capacity: %) 90 90
Operating costs per year {$ 1973 MN.) 109.4 82.0
Bi-product sales per year {($ 1973 MN.) 76.8 7.0
Federal c¢orporate income tax vate (%) L8 L8
Depreciation formula: sum of digits for 16 yrs. 16 yrs.
Assumed salvage value at end of 25tR year ~0= -0~

Techriology for oil from coal

Technology for oil frowm shels

Consol Synthetic Fuel Process
Gas Combustion Process (USEM)

Coal imput {000 tons/dey) 29.2 -
Shale inpub (GU0 wons/dey) - 85.8
Coal feed inpud cost per yuar (000 $ 1973) 62,358 -
Shale feed ixput sost psr year (000 $ 1973) - 41, ,635
Unit cost of ccal fesd ($ 1972/ MMBtu): Case 1 0.30 ¢/ -

Unit esst of doal feed {3 1973/4MBtu): Case 2
rit cosc of chaie feed {$ 1973/MMBtu): Case i

3% cosh of shais feed €$ 1473/MMBtu): Cass 2

1.02415% £/

30 ¢f

1.02+15% ;}/



011 fronm 0il from
Cosgl Shale

Agtual FOB prics of Pemnsyivenia cval:

i} In dollaers of 1973 psr chort tom:
g,

2573 (Aug.) 20.05 g/ -
2575 {Fare) 146.55 gf -

ii) In delleavs of 1 o7 MMBtus
11)02 haid

L

2975 {Sims) 2,37
Debt: Reuity ratio 100% Equity 100% Equity
Initiel year of saisa 6th. 6th.

Assumsd rstic of esconouiselly woiovand

to financigliy relevant cosbs (3} 85 85
Discounting assusptions: Discount rate applied

once per year at the
end of each year; all
flows brought forward
to period zero.

Source: The entries withoub an asterisk were taken from the following source:
K.C. UYyas and W.W. Bedis, #Coal and oil shals conversion looks bstter";
0il and Gas Jourmai., March 24; 1975, pp. 45-54L. The entries with an
asterisk rafer Ho assumptions made independently of this Journal
article with the oxception of the actual price of coal (f.0.b.),
which was Gekew from ke source ncted in £/ below.

gf D2 ecme’ eupusilnonss YT year.

b/ 46.29%P1 {eLpw.}, 5.568 MBLu/bbl.

g/ 55.2° AP, 5.14 MkBui/ool.

d/  10.3° APL, 5,27 ¥y /bbl.

e/ This equates to roughly $ 6.49 psr short ton, CIF conversion plant
{or its equivzlsat in the case of shals) .

eghiy $ 20.05 per short ton, CIF conversion plant

in the c¢ass of shale)

vy Fund, Interxnsbional Finaneial Statistics,
(Eualish edition’. August, 1977, pp.34-35.

Lr ol denaseivosls eosl contains 19,6 MMBty.

I/ Whis equatey o 7
{or i%s equivelent

b 1 PRS- SO S
w7 Trtermebion

Vol, XX, N° 3

. ‘ . . .
"7/ LRGN (ST QRN IR
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Appendix B (conoluded)

_a_/ The estimated minimun economic supply cost of oil from cosl in 1977 in 1975 dollers per barrel, FOB, cenversion
plant, [Refer to Chapter 2, Seotion IV (iii) b

b/ The price of Saudi Arabian light crude oil during (avg.) January-July, 1977 in dollers of 1975 per barrel, FOB,
Res Tenura,[ Refer to Chepter 2, Section IV Gol.

¢/ The pinimum safeguard price of 7.00 per barrel adapted by the IEA and the European Commission in 1976 and sdjusted
to dollars of 1975. [ Refer to Chapter 2, Section IV (iv)].

g/ The estimated maximun sconomic supply cost of Saudi Arabisn light crude oil in 1975 dollars per barrel, FOB; Ras
Tanura, (Refer to footnote 8/, Exhibit 55).

_e_/ The estimeted minimm economic supply cost of oil from coal in 1990 in 1975 dollars per barrel, FOB., conversion
plant, [ Refer to Chapter 2, Section IV (III)].

_t_/ The estimated maximun economic supply cost of Saudi Arabian light crude oil in 1990 in 1975 dollars per berrel,
FOB., Ras Tanura. {Refer to Chapter 2, Section IV (ii)].

&/ The estimated minimun economic supply cost of oil from coal in the year 2000 in 1975 dellars per berrel, FOB.,
conversion plant. [ Refer to Chapter 2, Section IV in]l.

_l_x/ The estimated maximun economic supply cost of Saudi Arabian light crude cil in 1975 dollars per barrel, FOB.,
Res Tanura. [Refer to Chepter 2, Section IV (ii)].

KNote: The figures enclosed within rectangles indicate the probability assigned to the event that the actuel price
vill fall within the price range indicated in the year shown. An asterisk indicates the assignment of a
zero or negligesble probability to such an event. The per cent figures indicate the average ennual compound
rate of decline between the two limiting price nodes.

For purposes of clarity, in 1990, the chences that the actual price will fall within the price range
10.81-14.05 dollers of 1975 per barrel is given as 0.05; between 9.50~10.80:0.70; between 8.32-9.4010.25;
above 14,05 and below 8.31:zero. Departing from the price range 9.49-10.80 in 1990, and considering the
year 2000, a 0.2 chance was assigned to the probability that the actual price in 2000 would fall in the range
8.58-10.80; a 0.60 chance to the range 7.75-9.77; and a 0.2 chance to the range 7.00-8.82. Departing from
the range 8.32-9.49 and considering the year 2000, the comparable range and assigned probabilities ares:
6480-8.58:042; 64li4=7.75:0.6¢ and 5.53-7,00:0.2. The per cent figures indicate the average snnual compound
rate of decline in price that were used in generating each of the limits of the above price ranges.
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Map | Latin America

ASPECTS OF THE LOCATION OF THE O,
INDUSTRY IN LATIN AMERICA

LCEGEND

¢ Refinery

&  Tonker tereunal ports
waes Rivers with seagoing shipping t?u"u:
=== Rivers with inland-vwaterwoy traffic only
~ — Interngtiono! boundaries

® Zocpta of country

Notz The ¢act that this mop shows specific bounddries does nol mean
Inat they are sonctioned or accepted by the United Nahons




{Texas; USA)
x

=Y Refinery in operation : Height 'ov symbo! corresponds to
annuoi crude capocity (1 division = 2 miltion tons)
3 Refinery plannzd or under construction {seme scale)
a»,% Crude oil field
Crude oil pipeline in operation — ... under construction or pionned

Sources: interngtional

--as Natural gas pipeiine in opergtion +-+-+- under construchon or planned
o Cities with more than 00 OO0 inhabitants
7. Shate ol field '

Petroleum Encyclopedia , 1976, CEPAL .
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