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'---' ~ -f, U. S. RESEARCH AND DEVELOPMENT IN THE ENERGY FIELD 

Introduction 

The Administration has announced a major commitment to 

expand and accelerate energy research and development to a 

level of $10 Billion over the next five years, more than 

doubling our projected current level of effort. As a first 

step, the President has committed an additional $100 Million 

above the $772 Million already budgeted for Energy R&D in 

1974. Principal objectives of the expanded program are to: 
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0 

0 

0 

Minimize future dependence on foreign energy sources. 

Provide an adequate national supply of energy at 

a minimum cost. 

Develop the components of a national energy system 

having minimum impact on the environment. 

Develop an energy system of high reliability and 

maximum security against natural disasters and acts 

of war or sabotage. 

, In order to achieve these objectives, we must apply our 

vast scientific and technological capacities-· both public 

and private - in efforts to develop and make wise use of 

our domestic resource b ase. 

Currently estimated U. S. reserves of natural gas would be 

sufficient to meet our needs for at least the next 30 years, 

if we limited our consumption to present rates; our presently 

estimated reserves of oil would last at least as long. We 
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have only begun to tap large reservoirs of off-shore oil. 

By conservative estimates, we have sufficient supplies of coal 

for at least 500 years, at current consumption rates. 

Estimated U. s. oil sh~le resources exceed two trillion 

barrels of hydrocarbons and with sufficient retort capacity 

an estimated one million barrels of oil per day could be 

produced from this source by the mid 1980's. Solar energy, 

as the technology to utilize it becomes practical for a 

variety of applications, could provide a potentially limitless 

quantity of clean energy. In the field of nuclear energy, 

in addition to the increased electrical generating capacity 

from nuclear fission in this century, nuclear fusion could 

provide the key to unlimited, clean energy in the next century. 

Furthermore, by developing technologies and practices for 
> 

improved efficiency of energy use and conservation, total U. s. 
demand for ene_rgy can be effectively limited now and in the 

future. 

The major thrust of the expanded energy R&D program is to 

increase production and utilization from currently available 

domestic resources to meet the needs of the immediate future 

while developing new sources of economically and environmentally 

clean energy to meet longer range requirements. 

Major Program Areas 

The following section provides a brief review of Federal 

prograrns for the energy sources that have the greatest 
011,/ 

potential for meeting our energy requirements. fl) 
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Nuclear Fission 

The major alternative to fossil fuel energy for at least 

the remainder of this century is nuclear fission. Nuclear 

fission already competes economically with fossil fuel technologies 

as a source of ene rgy for generating electricity. It is 

significant that, today, energy produced from nuclear plants 

on line or under construction equals the entire electrical 

generating capacity of the U. s. in 1950. 

The Atomic Energy Commission is conducting research and 

development efforts in the following areas of nuclear fission: 

1. The Liquid Metal Fast Breeder Reactor . 

2. Improved methods for producing and processing 

nuclear fuel s . 

,_. f01t0 
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4. 

Long tenu waste management techniques. 

Development of improved technology for increasing 

the· efficiency and reliability of nuclear energy 

sources. 

The Federal R&D effort for FY 1974 includes $475 million 

for the AEC ' s nuclear fission energy prograr:,s, an increase of 

$63 million ove r the FY 1973 level. This includes a $51 million 

increase to continue the development of the Liquid Metal Fast 

Breeder Reactor which has the potential for increasing the 

utilization of our fissionable resources by a factor of 30. 

Private industry will spend approximately $250 million on R&D 

in the nuclear energy field , by far the bulk of this on fission 
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reactors and associated problems. 
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(Approximately $ 1 0 million 

of this will be spent on the development of nuclear-fusion 

related technology.) 

Since a breeder reactor produces more fissionable material 

than it consumes, it can be developed for use in a nuclear 

powerplant to provide the heat needed for the generation of 

electricity, and simultaneously produce an excess of fissionable 

material that can be used to fuel other plants. Currently 

underway is a joint private and government sponsored research 

effort to develop a practical breeder reactor that will lead 

to the introduction of these reactors on a wide-scale in the 

1980's. By the year 2000, it is projected that we will have 

installed breeder reactors with a combined electrical generating 

capacity equal to the total capacity now existing in the United 

States. 

Nuclear Fusion 

Federal support of controlled thermo-nuclear fusion research 

is -being increased by 40% in FY 1974 to a level of $90 million. 

The ultimate goal of fusion research is to develop fusion 

power reactors to generate electric power economically and 

with a minimal detrimental environmental impact. 

Fusion is the process of joining the nuclei of two light 

atoms. When this occurs, new material is formed of less 

total weight, and the small loss of material ~s converted 
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into energy. Fusion reactors would be fueled with deuterium 

which is abundant in water and can be extracted for only a 

few cents per gallon. The energy produced from the fusion of 

the deuterium nuclei present in one gallon of water is equal 

to that obtainable from the combustion of 300 gallons of 

gasoline. Therefore, nuclear fusion, once developed can 

obviate the need for dependence on foreign energy sources. 

Coal 

In FY 1974, an estimated $170 million will be obligated 

by the Federal Government for research and tlevelopment related 

to coal. This represents almost a three-fold increase over 

the FY 1973 level of $63 million. The major R&D efforts in 

this area are directed toward: 
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Coal gasification, to produce synthetic pipeline 

quality gas from coal and synthetic gas of a lower 

energy content for industrial and utility use. 

Coal liquefaction to convert coal into liquid fuel 

that could be used as a direct substitute for crude 

oil or as a boiler feed. 

Technologies to remove sulfur compounds and other 

pollutants both before and after combustion. 

Coal gasification offers to provide a supplement to 

the diminishing supply of natural gas and a method of burning 

coal with lower sulfur oxide emissions. There are five major 

'----' processe3 being intensively explored for coal gasification, 



'---' one of which has already been commercialized in Europe. 

In a joint venture with private industry, the Office of Coal 

Research of the U. S. Department of Interior has two large-

scale plants for coal gasification in operation and a third 

under construction with anticipated plans for the successful 

construction and operation of a $250 million plant. 

The conversion of coal to a clean liquid fuel can reduce 

the demand for petroleum products (oil and natural gas). 

Federal research efforts are being accelerated to develop 

an acceptable coal liquefaction technology that will provide 

clean fuel for power generation, for small industrial and 

commercial type applications that cannot be served by low 

6 

- Btu coal gasification and stack gas cleanup systems, and 

that will provide coal liquids for use as a raw material 

for chemical manufacture or for further upgrading to petroleum-

type products that can substitute for foreign crude oil. 

In addition to the research being conducted to develop 

ways to convert coal to gas or liquid form, research is also 

being supported to _ find practical ways to iemcve sulfur oxides 

from coal stack gas. Removing sulfur oxides (desulfurization) 

is a major step to making coal burning more environmentally 

acceptable from an air quality control standpoint. Desulfuriza-

tion, gasification, and liquefaction are all ways to increase ------
coal use for meeting future energy demands. 
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Domestic Petroleum, Oil Shale and Natural Gas 

To avoid an increasing dependence on foreign sources of 

oil, the President has directed the Department of Interior 

to triple the annual acreage leased for oil exploration 

on the Outer Continental Shelf by 1979 and he has also 

directed the Department of Interior to proceed with a 

prototype leasing program to stimulate projects for recovering 

oil from shale. 

Oil shale is fine-grained sedimentary rock that contains 

a solid organic material -- kerogen -- which, when properly 

processed, will yield a fluid hydrocarbon or oil. Experts 

believe that it is one of our greatest near-term potential 

sources of energy and that it may help fill a widening gap 

in the United ·states between demand and domestic supply. 

Estimated resources exceed two trillion barrels of shale 

oil in the western U. s. alone. With sufficient retort 

capacity, an estimated one million barrels of oil per day 

could be produced from this source by the mid 1980's. 

There are currently two options to produce oil shale: 

(1) surface or subsurface mining with retort processing, and 

(2) in situ processing in which the shale is fractured and 

heated underground and the oil is then brought to the surface 

through wells. 

The Federal R&D effort in the area of petroleum extraction 

technology (including secondary and tertiary methods to increase 

"--- recovery of both oil and gas; and oil shale) in FY 1974, totals 
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"-" about $5 million. Private industry will spend approximately 

$10 million in oil shale research. This compares with an 

overall petroleum industry R&D effort of approximately $550 

million. This figure is exclusive of petrochemical and non-

fuel related R&D. 

The gas-related Federal R&D effort is oriented toward the 

more efficient recovery of gas reserves. The Federal R&D 

program in this area will provide approximately $4 million in 

FY 1974 for the ABC's nuclear gas stimulation program. An 

additional estimated $85 million in R&D will be invested by 

the gas utility and associated industries. 

Solar Energy 

The sun pours onto the earth 100,000 times as much energy 

as the world's present electric power capacity. Conversion of 

solar energy for use in the home is one potential use receiving 

increased attention as a near-term payoff. It has been estimated 

that up to 50% or more in household fuel use may be saved 

through the use of solar energy. 

The Administration has tripled the amount requested for 

solar energy research in its FY 1974 budget -- from $4.0 million 

in FY 1973 to more than $12 million in FY 1974. All of the 

Federally-supported solar energy research will be funded 

through the NSF. In addition to practical applications of 

solar energy in the heating and cooling of buildings, future 

applications are being explored such as converting organic 
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materials into clean fuels. In addition to the Federal effort 

in this area, private industry is also investing slightly in 

excess of $1 million. 

Geothermal Enerav 

Geothermal energy, the natural heat of the earth, can be 

tapped to generate electricity to heat homes and to help meet 

other energy needs. Although the magnitude of this resource 

is still largely unknown, 1.8 million acres of land have been 

classified as known geothermal resource areas and an additional 

96 million acres have been identified as having prospective 

value as geothermal resources. 

A substantial amount of the present effort is being conducted 

by the U. S. Geological Survey to identify potential geothermal 

areas. The Department of Interior and the National Science 

Foundation ar~ supporting research designed to enable effective 

utilization of geothermal resources. AEC and NSF are supporting 

research to develop methods for extracting energy from fluid 

reservoirs and from hot, dry rock sources . The total Federal 

effort in geothermal R&D in FY 1974 will amount to approximately 

$4 million. Industry will spend approx imately $1 million in 

R&D in this area. This industry effort is primarily devoted 

to power conversion equipment, geochemistry, and geophysics . 

The opportunity for substantial expansion of this overall 

national effort is now being actively explored. 
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Other R&D Efforts 

The development of new and traditional sources of energy 

is only one aspect of the overall U. s. effort to meet the 

energy challenge. Further Federally-supported R&D is also 

underway in: 

0 

0 

0 

0 

0 

Improved electrical power generation, storage, and 

transmission. 

Pollution control technology. 

Energy Systems Studies 

Advanced automotive propulsion systems. 

Improved Urban and Residential Energy Utilization 

and Conservation. 

Accelerated Enerqy R&D Effort 

On June 29, 1973, the President announced the initiation 

of a major $10 billion program for R&D in the energy field 
'-"j 

which will ext~nd over the next five years. At the r~quest 

of the President, the AEC is reviewing Federal and private 

energy R&D activities and will recommend to him an integrated 

energy R&D program for the Nation. The expanded program can 

be expected to increase significantly the capability of the 

U. s. to develop and utilize adequate sources of energy to 

meet near term and future requirements. 
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Encrgv Conservation in the United States 

The demand for ene~iy i~ the United States rose at an average 
annual rate of 4 .2 percent for the 1960-70 decade. Projections of 
energy demand for the decade of 1970-80 indicate an average rate 
of growth of 3.6 percent, for 1980-90 the rate is 3.9 percent, and 
for 1990-2000 the rate is 3.1 percent. The energy demand and rate 
of growth for these periods are illustrated in the following table: 

Year 
1960 
1970 
1980 
1990 
2000 

Gross energy inputs 
(trillions of Btu) l/ 

44,565 
67,444 
96,020 

140,080 
191,900 

Average annual rate 
of growth (percent) 

4.2 
3.6 
3.9 
3.1 

l/ Based on Department of the Interior forecast, 
U.S. Energy Through the Year 2000, Dec. 1972. 

The stress on both capital and natural resources to sustain these 
rates of consumption of energy appears obvious. Lessening of these 
demands would lower the requirements for both types of resources. 
Although capital resources are important, this paper will concentrate 
on the natural resources side of ener8y problems. 

To lessen demand for energy requires one of two approaches . 
Either demand can he decreased by more efficient use of energy (i.e., 
we avoid energy utilization techniques that are i'nherently less efficient 
than the alte~natives) or we devise techniques for discouraging the 
grm-,th in demand for energy. An example of the former would be 
development of a less energy intensive tr ansporta tion mode, and an 
example of the latter would be a fuel tax designed to discourage 
consumption . 

Unfortunately, the whole question of energy conservation is in 
a state of flux, as very few definitive studies have been completed . 
We do., hoT.,,ever, have knm-1ledge ·of viable candidates for energy 
conservc1tion. 

1/ 
Using the Stanford Research Institute - breakdown of end use 

energy consumption in the U~ 1 te<l States, Table l was constructed. 
Obviously, any end use of energy that requires only a sma ll percentage 

-----------·--------------·-
Jj S canford Research Institute, Patter2s o = Energy Cc~umption in the 

United States (Government Printing Office, Wash., D. C., 1972) The 
data for 1968 used by SRI was extrapolated to 1970 and 
with actual data. 

lh 



of the national demand for energy cannot be altered sufficiently to 
significantly affect energy demand. If only those end uses of energy 
utilizing over 3 percent each of our total net energy uses are considered 
viable candidates for energy conservation measures, then our candidates 
are: 

Sector 
Household and Co~7ercial 

Heating and air conditioning 
Water heating 

Industrial 
Process steam 
Electric drive 
Direct heat 

Transportation 
Fuel 

Percent of net 
energy consumpt ion 

22.4 
3.7 

20.2 
3.4 

13.1 

31.4 

To this must be added conversion losses in the electrical sector. 
Init ia l re search efforts are being directed at these areas. 

There are five points that need to be fi.rmly set out in the field 
of energy conservation: 

(1) Energy conservation for it s own sake is not an acceptable 
goal ,,,hen th e end result is to significantly increase use of other 
resources (including capital). 

(2) The i mpact of population on energy consumption is more 
complex than is normally assumed . A given increase in population will 
not require an equal increase in energy, but will require a more tha n 
proportionate increase because of the necessity for greater social 
overhead capital such as ,;-;ater and s.ewage sys terns, roads, schools, etc. 
In other words, tl1e per capita impact on energy consumption of increase 
is non-linear. This is deservedly worthy of greater additional study 
to determine this impact. 

(3) Many opportunitie~ for energy conservation are dependent on 
other social and economic trends so worthy of consideration in their 
own right that it is inappropriate to consider Lhcm solely as energy 
conservation :r.easures . Two i mportant exalTlples arc, actions to curb 
the rate of growth of population and gross naticna l product. 

(4) Energy conservation can impact the rate of econoi:iic growth 
in this N.::ttion . An exa:nplc : smaller cars re quire less resource inputs 
(including lebor), less fuel, and less maintenance than larger cars. 
This means fewer people working to produce tl1 e resource inputs, less 
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to build the cars, etc. The effect is to slow the rate of increase 
of GNP induced by the automotive industry. This is worthy of much 
greater study . 

(5) The quality of energy is not equal between fuels . Some 
energy sources allow us to do things i mp ossible, or else very 
difficult, with other sources. Some examples : electrical lighting 
is more efficient (even with conversion losses) than lighting using 
coal; electric motors allow us to put power where needed more efficiently 
than other sources; and gasoline is easier to use in automobiles than 
coal or natural 0oas. i 

I 
The President first addressed the need for energy conservatiom 

in his energy message of June 4, 1971. In his second energy message 
on April 18 , 1973, the President gave more detailed attention to 
energy conservation programs, which he termed " a national necessity. 11 

A significant act ion announced by th e President in his April 18 
message was the formation of an Office of Energy Cons ervation, to be 
established within the Department of the Interior t o coordinate the 
energy conservation programs which have been scattered throughbut 

I the Federal estab l ishment . 
I 

This action gave the Department of the Interior new responsibi-
liti es in energy conservation , which ci1ey are now organizing to 
assume. The Office of Energy Conservation, which will be the focal 
point for these responsibilities, was activated in April 1973 as a staff 
agency reporting to the Assistant Secretary for Energy and Minerals . 
The Of fice of Energy Conservation has three maj or functions--action 
programs such as Federal agency cutbacks in energy use and consumer 

. r 
education programs ; a research and policy ana lysis function for 
evaluating proposals such as incentives to encourage the use of more 
ef f ic ient automobiles ; and emergency preparedness planning and 
organization . 

The total staff of the office will remai n smal l because it i s 
not the intent of the office to undertake all research or education 
activities that r elate to energy conservation . Rather , the office 

-will coordinate the existing energy conservation programs which are 
scattered throughout the Federal Government as well as direc~ly fund 
overall policy evaluat·ion studies and additional consumer education 
efforts. 

Some of the long term areas of conservation, either under study 
or contemp lated for study are : 

Transportation Sector : 

(a) The impact of a shift in modal mix to less energy i ntensive 
modes . 
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(b) The impact_of increases in load factors for urban tr ave l, 
aircraft, etc. 

(c) Methods for improving the efficiency of vehicles. 
(d) The effects of increases in fuel t axes . 
(e) The effects of taxes on less efficient vehicles. 
(f) The impact of restricting use of automobiles in cit~s . 

Household. and Commercial Sector: 

(a) The effects of increased insulation of buildings to reduce 
heating and cooling loads . 

(b) A re-examination of present day lighting level requirements. 
(c) The impact of total. energy systems . 
(d) The effects of improving appliance efficiency. 
(e) The effect of reduction (or elimination) or resistance 

heating in favor of heat pumps or fossil-fuel fired heating 
pl ants. 

Indust rial Sector: 

(a) The effects of increased recycling of energy-intensive 
materials . 

(b) A re-examination of industrial process energy efficiency . 
(c) The use of conversion loss es fro:11 powerplants as heat 

sources for direct heat and process steam. 
(d) The effects of increased efficiency of motors and engines . 
(e) Increased fuel taxes to dampen demand . 
(f) The impact of fast write-off for tax purposes of new 

capital investment that reduces energy consumption. 

Electrical Sector : 

(a ) An examination of the institutional changes necessary to 
allow utilities to move faster to the scale frontier . 

(b ) The effects of in troduction of advanced power cycles . 
(c) The effects of restructuring rates to dampen demand . 
(d) An analysis of the impact bf inverted rates. 

The i mpact of these proposed studies is not known . 
will be saved through implementation of some , or all, of 
is undoubted, but the quantitie_s of savings must be more 
analyzed . 

-4-
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Table 1.-End use energy consumption in the United States, 1970 1/ 

Purchased 
Direct electrical energy Total 

Trillion Percent Trillion Percent Trillion Percent 
Btu of total Btu of total Btu of total 

Residential 
Space heating 6,341 12.3 2Lf6 . 5 6,587 12.7 
H2.ter heating 1,176 2.3 238 . 4 1,414 2.7 
Cooking 35.'..- . 7 101 . 2 455 . 9 
Clothes drying 86 .2 60 .1 146 .3 
Refrigeration 9 292 . 6 301 .6 
Air conditioning 8 201 . 4 209 . 4 
Other 494 . 9 L!94 .9 

Total 7 , 97Lf 15 . 3 1 ,632 3.1 9,606 18.4 

Cor.1"1lercial 
Space heating 4 , 261 8 . 2 4,261 8.2 
Hater heating 419 .8 86 . 2 sos 1.0 
Cooking 118 . 2 8 126 0.2 
Refrigeration 253 .s 253 . 5 
Air conditioning 134 . 3 423 . 8 557 1.1 
Other 598 1.1 598 1.1 

'T'otal 4 , 932 9 . 5 1,368 2.6 6,300 12.1 

Industrial 
Process heat 10,514 20.2 10, 51Lf 20.2 
Electric drive 1 , 764 3.4 1 , 764 3 . 4 
[lectrolytic process 254 . 5 254 .s 
Direct heat 6 , 721 12.9 119 . 2 6 , 840 3 . 1 
Cther 73 . 1 73 . 1 

Total 17 ,235 33 . 1 2 , 210 4 . 3 19, 4Lf5 37.4 

Transportation 
fuel 16,345 31. 4 16 16,361 31.4 

Total 16 , %5 31. 4 16 16,361 31.4 

TOTAL Jj 46 , 831 90 . 9 5,226 10.0 52,057 100.0 

1/ Includes only the House:10ld and Cor:~rncrcial, Industrial, and Transportation Sectors. 
J) 214 tr~_llion Btu miscellaneous and unaccounted for . 



-l Saudi Ar21bi.?.n. 1\.id Proqra..,:1s 
• 

Backq.ro:m.d 

.As Saudi Arabia I s mon2.t2.ry res2rves hav•2 increased, its 
interest a:-!d a:)ilit:y in bec,:1:ning a no~e in.fl-:..12rrti2..l J\ra:> 

. 1 ' .i. t . . - • ' 1 ":_)OT,\1er na:~·e ea i o .grant grea 1::2r amoun-cs or roreign 2.ic .... 
Cur..ulative aid co:-:::mit:.i.ents fro:::i. 1967-1971 totaled s0;;12 $750 
nillion, sostly gr~nts. During 1972 Saudi Ar~bia made 
available about $300 million in foreign aid loans and gr2<lts, 
or almost 10% of its total governc.ent buclgst. Saudi aid iz;. 
1972 took ~:,.e follo·,,ing forms: (c.} Khartoum annu:11 subsidy 
p2.yrr.ents to Egypt and Jord:1n totaling $140 million; (b) gra.:--.ts, 
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o~an, and s2v2r2.l cou..n.-t.::.-ies o:t Bl2.d~ P._:;:rica .. 1:.ota1.1ng sc::::.2 
$85 million; a.rid. (c) rec;ulQr 102.ns, chi2flv to Pa;~istan , 
S 1 ·~ ---i..-1 ,-,.1.,d-:, .... o -!-;l ' nr!' na· .. o--=--· ~.;.-r"\::'\r)f--:-- o-F ,........,,..., ~;11-;o .. 01..1a_J..a., ct, ... ._ i:i - ,:_.,TI J' ,'- .... \...-\.-l . .1..-·:j $;.•,_.·ll C .t .. ir.i...J- t.-. .• -.l . ._.::::l .>- ·?IO 0, _J -a-..,_ ..,_ :1. 
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Saudi aid expenJitures nre 2otivated by essentially 
• political and religious con3iderations, with almost all aid 

to date going to friendly Arab states, African states with 
large Muslim po9ulations 1 2nd to Pakist~n. Econonic aid to 
th2 Saudis·, poorer ne~g~bors has so far been aimed at proje~t 
assistanca and direct budget support and this nay changa only 
gradually. Sarna aid consists of outright gifts while some is 
j_n .. the £0::..-r:1 of long-·tem, 1.12:::}.r lolr,; ir!.ter0st. or 2\ren nor1-
interest loans. ~~ny of these loans are not expected to be 
r:.:;9,=.i<..l. 2?c2.11--=.ly I.Ci.rig Faisal h2.s hc1d cli_sc;L!ssior1s \4it:.h ~:c~-t:21. -
~frican leaders during ~hich agre~~ent ~ay 
principle for Saudi pa=ticipation in la~ge 
r:-ten·t r)ro:j ~cts in ~·~J~occo ancl 

. . 

eco:nonic 

The .:1c:.::.an.c1s on Sc:it!d.i A_:_-2..~ict for a.ssist~ncc ~.,.;_""!l 111<~ 1 ,.,... 

gro-:~,. I:1 addi t.i()n to regtlla.r s~1?2o~t. for Egy?·t, Jo.rd2-.~, 2.r--J. 
Ycwen 1 Llid. to Csa!l is eJ-:;?2c-tecl to ris :3 . S2.1J.c1i aid to .;._::~ic.3.:-: 

• 1 ·,• . 'l , .. • +- - , • • ••. sr:.aces, lDC-1- 1-1Cll.r:g g.rZl:n::s a.nc.. CtOn~t.lOll.S '-() .LG.!..2-.i?l.C l!!.S"Cl-C.U-
tions, a=e also 2~?2ct2d to increase as th8 Saudis see~ to 
CQi00P+~1::. --.Lsr -~:~l =\~"') t, ,.::::.77 as T,ih,, .=-i _i.. ..... O:"'"' ' .;-:-i.fl,,·~~~p -=:l~,'\;\~ 

-·•..;... ---- ~- .& --·- ......... ,. "~--_._ ,_ . ~--.J.;.. _.. - ....__ ... _ ...... ~----~- <.."'-··-!..L:1· 

~\f:-:-ican I-~1-~slins. In adc1it:.iori , sa~idi r1ilit.:1~:/' aid (l .::.rg2l:/ .. 
tra.nsfeI.-- s or pt1rch~"!s2s of ,e7-1ip;~~nt. f.or t:~ansfc:-- to thir~:"! 
countries) is li~ely to go up. v 0 ~PD (i~cluiing Sou~h Ye73ni 
dissidents), O~an, Jordan and possibly Egy~t ar2 th2 ~e~i pia~~s 
of r:iilit:i.ry aid. 

..-G02~?ID?:;"±:'.L -
GDS--D3CL~S Dec. 31, 1979 
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Sat:di Aid. Pro::edu::ces 

Saudi Arc.bia' s prir.i.ary cliff iculty in provid:Lng aid is 
the co~servative app~oach that its leadc~ship has aUopted, 
both by choice and by inexperie~ce: Xing Fais3l prefers to 
dole out aid s9ontanecusly, often in connection with State 
visits_or annual pilgri~ages. 3y no~ regul2rizicg Saud~ aid 
do:1a~io:fs, Faisal D~esu~cbl";, e:{;J·2sts to n2.in·tai:1 grea.t2r • 

·\ lev_erage with the donees ,,;ho :r.:ust con. stantly a9proach him hat 
• in ·hand for new handouts. (The exceotions to this are the 

-_ K:i~rtoum payments to :Sgypt and Jordan where a:i explicit a ... '1.nual 
subsidy is_ agr-2ed upon and pay:ne:1ts are made q1...,2.rterl::t a!"'..d 
a 11f-,--.;-,-,3.-t..· c:'l l 1 ·y ) P-_.__ i n-~.o i,[usa I id ~,!~ n -j r-::tc,r o.e: F; n3.n en and -•-J-•l - --- . • - - -- - I. T - ...__..,. ___ --· ..... _ .. .i. _ ... - • 

princip~l architect of s~udi Ara~ia 1 s financial policies, 
keeps a tight rein on the e~chequ2r. Musa 1 id's fin~ncial con-
servatis::1 is su:?r,orted by other ele!':~1en.-ts of -th.2 Ro~/2.l Fx~ily 
w::o h2v2 long grt:.2bl-2d -;:,v2r .t~-ie see::dngly u.aending out£ lm-1 of 
fu...1ds to the .?~ab nca~f!:'on·:=at.ion statesn r~1d t-J Ye~e:ri.. . Tl1erc · 
is consequently a co~~i~ued r2lucta~ce to plan and budget for · 
~-i-,-'l (o.;.-h ,:,r t'n;11---. ;--,--~ <::... ;,, ,·1-01 1rr cn'D· sic.""-ir.,~) e~+-'-,...-.,-:---~c-:: a ''iJ.',ole .-..Vy-.._._....... --• ---- -'- ... ._... .._,..,._ ... ,. ...... ._ __ - ---~ .,:.---,:._.i. - _ ...... ....., ,, 1 --·---.... .._..._ - • • -

:for sp'2ciiic cou.,.:.t:!'."::.es. :nor 2.r.2 total S<1.ucli aid fi']u::-es 
publis:-iecJ., pr~su.-::=tbl:l to :-1ininize ~\Jt.J1 c1o::.'2:st.ic. cri t.icis::1 of 
t:.~~~ go~.r-2rnmen t' s aid~ policies a~c~. to a\;oi:1 er1cot1=~tJging othc~r 
potentiill applicants. There is, mo~eover, no Saudl Gove=~~ent 
for~ign aid Dech~nis~. Dis~urG~2e~ts ar2 ~ads direc~l7 fro~ 
t.1"12 trea.su~~l °' The Sat:.dis l-iave 2.r::-a:1ged for 102..!1s pto :!et1en 
t~~ough a foreig-:i b~;.~, !)rovidin~; a .. go\rern0en t guar:;1.n·tee and 
9a:-l ing .~1n aG..!-:1inis 't.r·c.::.i ve f e0 to -the bct~1<: for this S'2Y~·ic~. 

Given Faisal 1 s prererence fo~ using aid as a ve=y pers~n~l 
vehicle, Prince ~usa 'id's financial conserv~tis7, anJ the high 
percen t.:J.·JC of St~.1-;.ii 1:;o,rernuen t ·ft.1:-icls alre2..dy cor~~ t tea. t.o 
::'or8ig~ co1~~t:ri es, a:1~;7 sit;nif icn .. tlt. C!:1::!nges ir: tl1e 12·\:el o~ 

\ 
aC~i!li.str2.tion o:: S3.ui.:li aicT prc)s-r~-:-is 7,~,ill p::-ob~~;l~! ha.""JC to 
at:2.i t t.!1~ :<ing ' s d~nis e. In th2 r122.n 4ti:::.c~, r:o~.iet:;er, a:icl ?YC>-
v ided t!-i .~t Sat:.-:l i oil :):::."Ocluction e.r1cl thf~ go-,1err1.1~.2nt: 1 s rcsu.lting 
foretg::1 2:s(c~a:1~J 2 r2s2~~lD3 c0D.tin1...:..2 ~o i:i.crease, it i.s d2-i£ i-
cult to believe that Sau~i foraisn aid in subse~uent ye3rs 
1:,-,ill fall 1n11c:1 b2lo ... ; e;'::Lsting l2\.:-·9J.3. So~e r22(1just.se::.t i:1 
S2. 1..:di [!icl :.-;o .. ulcl of cou.): se likely f o 110-.•1 i:i l~ric1C. l::! Eas n2ac2 
sett.1•2:-:1-:::zi t: \~;;1ic~ ".-:oelcl tcr~i.~1at.e~ thG Scuc-tis 1 ~·:l:.~trtou....-:: s1..::)sid:, .. 
o~ligatio~s to 3sypt 2ntl Jo=dan. !Io~ever, ~8construction and 
athe= casts att2~dQnt to a settleme nt ~ould likel'l brinq about 
ns~ rcqGiren~nts ~ro~ tho3c go~2r~~2nt3 ~or S2~di-aid . - /'fo 

/ ~-
. '~ 
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Faisal? s event.1..:al successor is likely t.o pursue a more 
activist foreign policy and may move then to institutionalize 
Scudi aid giving, p2rha?s through creation of. a Saudi develo?-

\ 
1:1.ent bank or fund sir<:lilar to :;:<:uwait I s or by joining the 
I\U\•12.it-bzised ~ab Fu~cl for Econor::;ic 2.r:.d Social o·e\7 eloT)~ent. 
Gi\rc~n the lack of ex?2rie11c.sd acL--nini0tr2·tors and dc~telopr:.2:-!.t: . 

'- , 

ba:1kers _,~---.ts1-1e Saud.is ~1oulcl req6.ire outside assi.stanc'3 to 
establish and operate such a fund. Some inc~ease in Saudi 
contributions to the ·world Bank 2.ncl to the mmP rr.ay result 
£.:ro2 recent visits to Riyadh by Robert Mcl-J2..:~ara and 
Rudolph P2terson. T~c Saudis currently have $83 million in 
I3RD bonds ind may purchase Since political and reli-
gious motives will continue to lie behind Dost Saudi aid 
efforts, however, the Saudis are not likely to enter into 
raultilateral aid efforts or to become large contributors to 
TJI·1 aid p::-ogr3-ms.. At b2st, ir:1proved coorc1i~a.tion. betT,,een S2.l.'!Gi • 
bilateral progra.r~s w.1,.::l those a·~ other coun"'cries or inter-
national organizations night ha effected; 

Whnt Can the U.S. Do 

In light of t~is description ' . SaUCll £02:eign aid 
mechanisn and prospects, U.S. efforts to sti~ulate a greater 
a..'1<1 rr.ore reg·ular outflo0;1 of Sac:.c.i foreign aid as ':! device to 
~ncourage continued oil production growth are likely to 

' • • .L. • .j.. • • R • " - -· • 1 • • r- 1 • ' rr.1,-,01 v 0 a --euia ,,.,,,,c ·=->'-::h. 1 on ., :n • , ·y,"'a.n °·•111 - 2 t:""" ::i:=iu, s c:-c.en t _,..__,_ '--" - ,!.. • - ._.. -..._ -. - --- -'- - ,A, 4 JI 11 - •-••- \. ........, '--'-- .._:;..__ ~J.o. 

I resigned to picking uj ~any of the bills for their poor2r 
rieigl1;)ors 1 King ?aisctl 110.s let it be J~no!:;n t.:.7. .:i t he b .::.;lie,,23 
the U.S .. fi~1? .. :.'lcial .. con·t:cib\.1.tion to sect:r-1-t~/ a.nc1. orderly 
develo;,~,2~ t in t.he Peninsula should also be . s11.bst2.n tiall3.;1 

Saudi officials are .lik2ly to ~eact to U. S . 
urgings that they ext2nd no~e foreign aid by pressing the U.S. 
to i ncr2ase its ovn very modest eco~o7ic aid to Yeillen and to 
initi2.te large gr2.:1: r;1ili .tary a:;3ista~c2 p:r-og~227i0 fo~ Ye::12n 
a:1d r)cssi~ly CE·l~'7. S1.::ggest.5-.0ns ~h~t the Sauc1i.s '2}:ten.c1 aid 
·t11rou\;h iil:.::.l t.ila t.3ral p::-0Q"r2.r0.s o~ ~he U:·J are li};:el:l to be 
ignored . So ;,•1ot1lcl b -2 2..:1 effort to 2nco(1r2.g!~ Sat1di a.id tc, • 
cou.:1tri23, e . g ., ir-1 S(JUt.~-:-2:.1st. 1:0...si.:! or Latir: ~~ericar nutsi:3.-9 

l 
of l~ing ? 2.isal 1 s r0l.3.t:i Y"ely n2.rro~1 s:;>l1~~rc of i11teresi::. It 
is also unlikely that the S3udis could be convincei to add~ess 
foreign aid on iln econc~ic , rather than on a ·politic~l or 
sectarian, basis . Giv2n domestic niagivings about foYeig~ aid 
:)rograss , Fai s-e..l '>1ou_lt} not co:-isider incrc2.s in•} foreiqn a ici 
::,,-:: ~,,f:Tl• -~,i<-.:-1t. J',,-t--i ·i"1· c-,+-i,,--,,--, 'h, -:+-~ -~ 7f' ,L ..,_.,. ;-,n,' ;1 ;..,.,--.r1,,,.._ 
•:.1. ._• ..::, :..-I..\.. - -- -- ·-\..-:, ...__._..t... - - .__..__,~l .;._1 _/ _._,_ :_J-=.:---.- l .... 0 r_.J_,p ._ ...... ._l O~J- :)....,_-..-J'-.-!.'-1,.-

t ·i rY, U, " , "'"S '1n ;:=cl"-- u,-, -'1,-::, .,,,. ,....o,.-:-i,·'i,-, .,- 'l"' - - 0:..:.,-:,.,.--~..... .,.1_.1_ .. ..,...J. 1. ..__ J-. t..... ..... u.__ ._.. i. .... __,_ -~ .... ...___._2...J ._ pre3s'.l.re ~=-orel 1_.:.. .. •---
Arab govern~ents to do so. 

-
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With these considerations in nind, we see onlv linited 
possibilities for productive discussions with the Saudis on 
fo::ceisn uicl T;1atters. The follo~,1ing st0ps could, h•:i:·1-2-.r2r, 
be taken :.•1hich r;13.v be h2ln.ful in i:-1Drovina the effecti-1en2ss 
if not the 3...r:lOUn t- or re·gul2.r1:ty of Saudi foreign aid: 

l'-l ~4- _ .... _Fran~( cor~sul ta tior1 o~ foreign aid n:-os·cects. i'i22b\=~s 
of the higl1-level mission might outline frankly to King Faisal 
ana: other senior Saudi leaders just what require.:.--:i.2nts •,-;e se,~ -
for external assistance to countries of th2 Arabian ?eni~sula 
2nd adjoining areas over, say, a five-year period and what 
t11e prospects a.re for U.S.. and otl1er industrial cc)t1ntries as 
well as UN ager..cies meet.ing t!-lese needs. In iden t:ifying 
likely shortfalls in aid fro:=:ct outside the area. our 1-:!o-;:,e 0,10uld - . . -
be to inpress upon the Saudis· the araount of aid w':1ic:h they 
and their other wealthier neighbors will ~ave to meet f=o3 
their mm aid progr2..t--ns if stability and orderly c.eT2lop~ei.Tt 
a:::-e tO be e..d-vanc;~do i"'1ission D~JJ2r:3 could also und2rsco:=e 
the problo:ns crea-:::cd for ot~,_er LDC i s by the r2.9idly escalating 
coats of Pe=sian Gulf crude oil and oil products. 

B .- Of E.2r of technic2.J. assi;3·t2.:ic·2. 1\s r1oted aboT"Ye, 
S3.udis are ll~r-ili}~ely u t ~his ti!ue ·to · set up a d2\ielop~en~ 
or. other aid-giving rnechanis~ - could, however, offer to 
ma}~e available 0~1. c reir:·1:o~..1r.--sable bas.:Ls _ ·the ser'vTi,.:;es of· o:-ie or 
rr~ore _e]{per ienced dei.relopEten.t ban}::ers or AID ad.1-:1i:2.is tra. to2:"s 
v•hr, C01" 1 d - .-1-:'."'~ s~ • . Q.aud..; i'.T1· n - -t...-"t_Y' 0~ ~.: n ;".)~ .-,_] Y""\Of-0.~ncl en -r_, .. ~.: ,, _ _ __, . -- C.~,- ~• >./ - •> --~:::>L-.L_..: - _.J.._._._.,_ _ _.._ !;;'--:C,J ___ . 1 ,/L,jv 

to i!r-.p.ro"'T2 th·e 1nanage~~~::.1 t of tl12i~ aid prog:cc.2s . It. is 
i~probable that s~ch advisers could rlo much to r~gularize 
Su.11cJi aiCl prograss or ·inprcf-: . .r2 32..ud.i f or1-1urcl aid pl2.nr..i~g. 
T, , - ... -i • t... 1 , 1 • .1..-, • , .. • • • 
• !12.Y cou..1-u, ~0\112·:I~r 1 n2gi;1 ·;,_o n.eip Ge-'-re_;_op \'7l-.f1ln c.!le t---t.;_:.-11..str·:r ....__ 
a cac,re of officials t;/:10 could· in -t:i~le corzi~e· to staff u Saudi 
foreign -3.id ag2.c1.cy ,;-;}1.sn a;-"Ld if one is created. 

C. Off~r of collaboration cri s~ecific ---------~-----~.-.&.....__, !_ ............... ..._,,., 

1~10.jo:c ·s·3.urli pr0Dl-2~. is the · absence of uny co.p.:1.Dilit:'l to cc)~-
duct technical surveys or to carry out professio~al evalu~tia~s 
of project proposals subr-:1itted by ::orei~Fl gove:::T:.r:-;::::nts. ?he 
C,;_,;,.:;1· -=: h·,,,rr-> -Po--· c,y;::,"'•::11 ,., l--,--,rl ·ro "-u~n .... 0 =-,r, 71---,r-i .~:c,,-, r,nr,-••l .!... • 
--.J _ _.... __. ;. ... G~-J - .!- L- .... ~t,._: ...._._..., 1.t..C.l - - ·.!...:...1. ,_ C .. ..:.1 .:-L_;.c-_. __ .__. • ._ .. .!.1. -v ... .:.~i....!....:._-_ing 

• ~· • L. •• · 1·· - 4 engi~eer :cirr:1 -co cD..rry. 01...1~, I:€)asib:!__._lt:Y st1r'-re~,...s ~er 2. ?_:}rQ:_:;os-~~--
road project in Yenen. We could offer to ~a~e available t~2 
services of AID technical p2~s0nnel to carry out, at s~udi 
<2:;.:p2nsc, st:c~h f 2L!.:~i~oili ~y s1-1rve~1s or t:~chnic2.l. e~ta.l~..:atio:1s. 
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The oil exporting coun::ri2s of the world are presently being faced 

v.ri 't,.- , increasing revenue s from ,~oyalties on their crude oil export2d. At the 
• , ( - l r 

' '( { L. { .__ ... \. '.:. (-_ ' ·~ .. • }- ·-

s2.m2 time, the real i.zati.on that. their oil reserves are beco:-ning increasi. n;Jly 

dep{-:::t,3d i.s forcing them to take a pol ic:y of most efficient util i.zati.on of their I 
~ · 

revenue_s and of their raw m&teri2.ls, either through do:-nestic industrialization 

or international investment . 

This paper presents an analysis of three po:enti.al a.reas of 

industri.3.lization, co:-1sidering specifically th2 Persian Gulf countries. The 

three possibi l i.ties considered are: 

A. Crude Oil Upgrading Desulfurization 

B. Production of Petrochemicals 

C, Prod1_1cti.on of Fertilizers. 

·Th::~ selection of _th ,/se tnree areas i s oa.sed on the following fact.ors: 

a) All t11ree areas at~e highly c2pi.t2.l inten.si ve rec;:...Jiring an 

-investment of a minimum of $100 million for the smallest size plant to be com-

p2titive in world m arkets. 

b) The prcducti.on of cn.Jd8 oil r2sults i.n t:-1:':! coproch.Jcti.on of 

G'-'=' to tnc lc1.ck cf 2.d2quat9 ma:--k2ts 2..---.d th-3 cost of l ~c:;ui.fying 2r.d t1~2.nsporting 

to the U.S. results i.n 

vi.-::~b le, is 



' ,' -
, fi'-JTF-:OOUCTIC0! 

11 The oil exporting countri2s of the \vorld are presen:::ly being faced rt , 

vii~ increasing revenues from royalti2s on their crude oi. l exported . At the 
· , ( _ I r , v ,r L. r \., ... \.t·. 0. ··~ •-(. 

sam2 tim e , the r ealization th2.t their oil reserves are be.coming increasir.gly ) 

·depleted is foY--cing them to tak-3 a policy of most efficient utilization of their I 
--

revenue;_s and oF their raw m:::teri.2.ls, e ither through do:-nestic industi~ial ization 

or inter~nati.onal investmsnt. 

This paper presents 2.n analysis of three potential areas of 

industrial iza.tion, considering specifically the Persian Gulf countries. The 

three possi.bil ities co;--isi.dered are: 

A. Crude Oil Upgrading Desulfurization 

B. Production of Petrochemicals 

'--...,- C. Prod1_1ct-\0n of Fertilizers. 

·Th::; selection of _th/se tnree areas is based on the fol lowing factors: 

a) All three areas are hignly capital int2nsi. v2 rec;•..Jiring an 

-investment of a minimum of $100 mill io:-. foy-- th2 sm2.llest size plant to !:)e com-

-p:::titive h world markets. 

b) The production of crude oil r2.sults i.n t:-12 copro-::!ucti.on of 

sigt1ific::1;-it qu2n:i.ti2s of associated g2s. This 92s i.s, at present, be-f.n; ft.~rec • 

t-:.:> the U.S. results i.n v.. l 2-:1c2c: 

"::'I"" ,...J 
-::..._. •V C .....,:::::- of lie• 'l. fy1· n° :=,,.-,-~ .... ran°·0---r·c1· ,...,.9 v.._,..,_ _ ~.....,; 1 1 :::1 c.._. ,,.J L 1 ..:.:,t ..._.. , , 

cost, even und2r the; mo:;t o;-_)t im1stic econom ics, 

cou.-,~ri2.s 1 ot::'c:r exports, crud:::: o;l. l 



c) The u :·,e; of this g.:::.s within th2 country for cxporta bl-2 pro:::LJcts 

coutd result in the mos t efficient utiliz2ticn cf fuel both from th2 viewpoint of 

th ; .. porting 2nd co;1suming coc.Jntries. . , ,.., 

Table L shows the breakdonn of industrial fuel utilizo.tion in th2 

U.S. in 1958, from v1;-"1i.ch it wit l be seen th2t th2 major consur.-iers are the 

primary metals, chemical and all i.ed product and the petroleum refining indus-

tries. _These three industry classific2tions accounted for over 50¾ of total 

U.S. in:::Justrial co;-.sumption in th2.t period. 

The three areas h3.ve therefore been selected on the basis of beir.g 

both co.pi.tat and ene,~g-.1 intensive. 

U.S. Industry Group 
Pri -nary m2t2.l i.nd:..1stri.es 
Ci,_. nico.i:::, ci.r1J c..t1.1teu f . .n·uJucL.::; 
Petroleum refining and re-

lc.~ted industries 
Fcoj 2.nd kindred products 
Pc:tpc:.:r and all i.cd proc:ucts 
Stone, cl2y, glass, 2nd con-

cre~e produc~s 
Suo~o~al 

/\l l o::.nsr industries 
Total 

,::: li..;c2d in ul l oth2r industries. 

TABLE L 

Coal 
2,838 

666 

263 
467 

406 
4,640 

976 
5,616 

Natural 
Gas 
833 

1,219 

1,012 
593 
341 

449 
4,",77 
4,781 
9,258 

Petroleum 
Products 
306 

·j ,426 

1,589 
134 
211 

87 
3,753 

721 
4,474 

Elec-
tricity 
1,291 
i;626 

225 
338 
280 

280 
4,040 
1,572 
5,612 

Total 
Enerc;y 
5,293 
4,937 

2>825 
1,328 
1,293 

1,222 
16, 910 

8,0.SJ 
24.,SSO 

rc:e : 1933 fviin-2r2.ls Yearboo'.<:, U.S. 08partment of Interior, Bureau of lv"1ines 

' 



1 . Genei-'a L 

Very fev; prov~n reserves of crude oi t are located close to the 

Lh:l: i. mate markets, and hence the logistics of refining the oil, trans;')orting and 

distributing the prcducts le2.ds t o a number oF possibie permut2.ti.ons. The best 

l oc:ati.on for a refinery to tr2.nsForm crude oi. l i.nto tne fi n 2.l products i.s never 

cl ear Cut, but will depend on a nL!mber of f2.ctors : 

Relat i ve economics of transporting products versus 

cru:Je oil. 

Ava i. labil i. ty of cheap fuel for the refining process . 

Size of market o r markets . 

C rude Oi l r~eserv2s - flexability of altern2.te sources 

of suppl y. 

Tariffs or other import bar~r i. ers. 

S trategic co:.siderati ons - bo'c.h national and comp2.ny spec i fics . 

Histor i cally, i t has been the gener2l custo;-n to locate refineries 

a t the source of product i o:, cf t:-12 oi. l, where adv2,nt3.92s could be take:n of l ar<;e 

i nst<J. l l ations to su;Jply n-.Jmercus m2rk2ts as well as ch22p2r fu2 l costs . AA:e:-

\,Vorld \/../ar II i n the e2.r l y 50 ' s , % of wodd r c:fining 02.p?..cit:y w2.s l oc2.':2d a: 

the wellhec'.d. Cutside th2 U . S ., th2 n,c:i.jor oil produci.ng 2.r22-s of the fv',ic:::!le 

East c.tnd the Far Eo.st. accou:-i':ed for /~ _cf refining c2.p2.clty . 

by the 

Pers ian Govern:-nent result2d in a fl igh'.:: of n2'-N rsfining c2p::..c:ity fro,-n ti12 pro-

cue i ng cou,1:ries to the consu:";"1-2r cot;n:.ri2s, close to th<2 n-12rkct plac2 v1h2rc 

'--
they \VO'...Jtd: a) nci': be .su~j2c~ to n:::tton.:J i~c::io:-1 .::.nd b) wou!cl h.:we the possi:Ji l i~y 



of alt e rnate, sour:::es of su~ply in th2 ev2rit of disruption of o:-re source of oil:~ 

• The 1950-1930 p2riod has therefrn~e seen a bui ldu;::> oF refining c2.pacity close 

to"-.ne mark-2ts in Europe and Japan) prede>minari'::.ly in the port areas of thes-e 

countries, i.e. Rotterdam, fv1ars2illes, etc . 

In the U.S. , the refining i ndustry has bui. lt up in the past to a 

major ext2nt close to the sou,~ce of oil, predominantly in Texas, Louisiana 

ar,d Oklahoma, these three States presently 2.ccounti.ng for ¾ of the. total 

U.S. capacity. Products fro,-·n these refining are2.s are delivered into th2 

m ajor areas of the East Coast either by pi.pel ine or waterborne trarisport2.tion. 

The Midwest and Central U.S. areas have been predominantly serv ed by 

market located refineries based either on local or piped i.-. crude oil due to the 
I 

ccono;-nic consider2tions of relatively small market concentrations and high 

1 .J.. ~---- ..-.. e-- ,........,,...... ....,... 4 • .....,.f....; ,..., ~-... 
"--I"-..._• 1 --1,.._.,.._.,, 1..1..-<. ,._L .....,.., I 

Increased in---,r,orts oF crude oil into the U.S. would give rise to· 

a buiJdup of refining capacity close to the major market are2s ., especially the 

Eas: Coa.st area , if thi.s \Vere envi.ro:-iment2.l ly acce;)t3.b_12 ~o tr-2 ~·ocal popul2,tions. 

In the prsse:--,t ernoti.on2.l environmenti:ll cl imat~ this is not possible and th2 rnajor 

expansio:.s occurring tod::"y 2.r2 stil l taking pl2.ce in the Gulf Coast -'::!r2a , even 

th:::1u;:-1 this m2.y b2. tne less than eco:-.omical ly op:imum locatio.-. for-

inst2 ll2ti ens . 

In addition to th2 tr~aditiori:::d refin2ri2s l occ:1ted either at the 

rcf"i:1in;i c2nt2r"""s b2.sed on foreig:-i cruc2 oils an:::l cJire:ctod cJ.t tne U.S. rn3.rket 

e. 9 ., 



The rationae behind these reFin<2ry centers "vas to take cJ.dvantage 

o, the gradual derestriction of the import of selective foreign fuel oil products 

und2r the vario!..Js moc!i'."ications to the Man::::.;.tor-y Oil Import Pol icy, while the. 

impo:"tation of crude oil per se v1as stil l being restrictsd. 

The approximate c2p2ci.ty of the halfv1ay rsfineries presently 

amounts to BPD, while projected refineries in various stages of pro-

• l • • '-h l .. f ' " • 1- d l mot1on or p ann1ng 1r. L e aSL ew years were an oraer o, mc19n1Lu .e arger . 

Prior to Presid2nt Nixon1 s April 18th Energy Message modifying the Oi:l Import 

Program, thsre was a refinery project bei;'lg planned for virtually every island 
-

in the Caribbean and most deep·.vater Canadian ports. 
f O ,? tJ ·, 

2. Present St2tus 

capacit:y to .....,,....c..:--
' c,;, 1.1 IV' 

f::.......,...-,.,,..._;,.... ....... 
l\.,..,11 '-'"'-~'' 

....... ..,..... ,,..J.-.., ....... , '-"'-'-

<_..\ 
"' I ::0 t 
~i 

-oi.l destined for the U.S. market is 2.t present being SU:)jected to a number of 

p:--2ssures based on national lntsrest , special interests, environmen::2,l con-

These can be summarized as fol lo·.vs. 

U.S. i'-!~t£0~2l Pol icy - The recent Energy t\/1 2ssag2 abot ish2d the 

rc:.::;triction of imports of forei~:i crude oil 2nd/or products on a volums::ric 

L-np-::,r-ts of cru::2 oils or pr-oduc::s suhj ect to a sliding t2riff difFeren::£2.ting 

b:::tween crud2 oil, u:--,~inishecl o~ls ano fir.al pr-::,::!·__:cts. These diffcrent:i::i.l 

' 52;; pc:~r b~,.,---r~2l c.::coJ2;:ir.g to 63~/b'.Jl by 197S. C~her finished 2nd ur.Finished 

'---
oil:; ::re s•,1':::!j -:::c;: to 2'1 imm~di2lt~ t2.rif:= of' 15¢ (;Scal2tinJ to 63~ by 1975. Tc'>riffs 



~ . 

-~ 

Cru::l e 

tv,otor Gasoline 

All other finished 
products and unfi.ni. sned 
oi.ls ( c,xr-op'-- ,._._ L. ethane, 
prop2.:.2., but2n2s, and 
asphalt) 

The essence 

TABLF I 

Import Fee Schedule 
All Cu.Jntri es Exc-2ot C2:.acu. 

M3y 1 Nov. 1 lv\ay 1 
1973 1973 1974 

10.5 13·.o 15.5 

52.0 54.5 57.0 

15.0 20.0 30.0 

Nov.1 
197~ 

H3.0 

59.5 

42.0 

May 1 
1975 

21. 0 

-63.0 

52.0 

of this differen1.:ation between crude oil 

Nov.1 
1975 

21. 0 

63.0 

63.0 

and products 

--.r- ,._,......,(:~-.:'"""-
....,. l .._, I \.. f I I,, I I ::J 

c ctr=,'~city \Ni.thin the U.S . r.:..thsr th?,n offshore, and appears to have had the. 
jC 

ncc2ss2.ry incentive i.f gauged by the announcement of refinery construction 

programs in the U. s~ 1.,vell in excess of 1 million BPD during the la.st 3 months. 

- .. ---- ... Oil Prod 1]ci :1;_1 Countries The oil pro:::lucing countries vie 1N the bui ld'....lp 

of refining ce.p2.city both in the consumer countries 2nd esp~ci2J ly the half\vay 

!t: is rep-::rted th2.t the OPEC secr2t2ri2t in Vien:,a is a.t present car~rying out 

a stuc'y on ths toi)ic cf '-VOrlcwid 2 r2fining ca~'°'c:1t:y. 

time th~t th2 m9m:Y?rs should p2r~icip2.t2 in th2. re'fining 2nd ev2n sa.ls and 



loca~ed i.n the producing country, or dc'Nnstream faci liti.es in the co:-1suming 

co· ,~r::; b:::ith h::tve advantages and di.sc:i.dvai:-itages. 

In this context, it i.s i.n'.:.er2sting to note that the recent_ agreement .. 
'-f 

b2t:-.veen the Persi2.n Government and the Oil consortium di.d not include any 

-
provi..sio:-1s for the buildup oF refining ce.paci.ty within Iran, only th e guarantee 

oF full uti l i.zation of the exi.sti.n;; refinery cJ.t Aba.dan. Furthermore, the Irani.2J1 

Natio:.al Oil Company has st::trted to expand downstream by acquisition of a 

porti.0;1 of Ashland Oil in the U.S., at the same ti.me negotiating with both 

... , 
German ard J2pa.ne.se inte rests to build a 12.rge integrated r efinery in Iran . 

Oi.l Companies - The historic position of the oil companies has been to 

control the production, refining and distribution of crude oil from wellhead to 
I 

final consumer as far as possi.ble. The present loss of control of foreign oil 

1:--2::,---crves through . p2.r~ticipation/n2.ti.onal i.zati'o~ has weakened the position of 

th2 i.nternationa.l oi. l comp2.ni.cs. Control of the refining step by the oi. l pr~o-

ducing nations would further we2.:(2n the bargaining position of the oi.l companies 

vis a vis the OPEC countries, and hence it can be exp2d:ed th2.t the ·companies J 
v:il l in general favo·-.1." ccns• ... n,,er located refineries r ather tha.n such faci.l; • ~otid'\. 

. . c:..\ 
u-.,d e r di r~ ect or indi..rcct co:.trol of the proc·..1cing co•-.1ntri.2s. 

. Cl l 
fl 

-'?, , 
Enviro,,n1entc::..l - The pres:;nt concern over envi.ro.-.mento.l quality 

rc s i. st;:\nce to the si.tin:J of any nevi refineries en the E2.stern Se2,bo.:1.rd of the 

Un'' ";d States. ,b,t th2 s2n,-2 tir-ne , the env iron:.-,,cntal c!2:-n2,nd for clc2-n cn::::rgy 
C) 



. Attc:-npts to provid~ clc::sulruriz2tion c2.pacity' to c!c:sulFurizc fuel -:---

0il 0:1 the E2.sl: Co2.st h3.ve met with serious environment2.l opr:,osition and h~s 

re .ted in the builc!up of thi s capacity i.n the C2ribt)ean Isl2.nds. 

3. Persian Gulf 82.sed Refineries 

Refining Technoloc:y 

As a. general simplification, the process of refining crude oil 

to prc-::uce env:,0.-.rnentally 2.ccept:3.ole procucts today can be defined as a 

corr.binatio:. of t>;; fol lovving two major operaticns. 

a) Ga.sol ine Productions 

b) Fuel Oil Oesulfuriz2.tion 

The complexity of these refining operations will depend on the 

I 

crude quality (gravity and sulfur content), sulfur level required fo:-- the fuel 

oP --..v-0d1.1cts ;;:ind t~2 re lativ8 qu2.ntiti.es of 92.sol ine and fuel oil required . . 

Crude oils differ sut)stantial ly in th2 quantity of po:2nti2.l • g2..sol in~ 

(virgin na;::ihth2) and the qua;-1:ity of sulfur in the heavier podi.on of the b2.rrel . . 

sulfur~ contents i. n the range of i . 5-3o/o . 

C atalytic r_eformin;:3 of th2 n2.phtha p_or~ion v/a..Jlcl yisld 

of 20~~ moto,~ g~sol ir.e frcm such a cru~2 and ca..te.lytic hydrotre::ltir.g 1//0•_1ld be 

required to reduc'2 the fuel oil portion to 2.cc2p~2bl2 limits of 0.3 to 0.5 1Nt% S 
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lytic cracking or hydrocr~acking. For th2 Euro;::iean or Jap2.nese market where 

ga . .3ol ine is a smc1ller requirement relative to fuel oil (1 O'f, on crude), no fuel 

oil upgrading v;ould be needed. 

For any proposed Persian Gulf refinery the fin2. l co~figur2.tion 

of the refin201 wc;Jld de;::i2nd on ,vhe'.:her the products From this re.finery \.Vere 

to .serve tne American, Euro;:iea.n or- J 2p2n2se markets. For the Americc.n 

mc:irk·3t; g2.so: ine prod'..Jctio:. from distillates, 2nd fuel oi. l desulfuriz2.ticn wo•..1ld 

be required. For the Europea n market where sulfur restriction on fuel oils 

are very Ub2ral, neither of the above would be required at present., though 

desulfurization may be necessary in the future when and if tighter sulfur res-

tricti.ons are. enacted. 

The complexity and cost of refining operation ·wi.l l be grea':::er for 

t,, .,___ U.S. market fol lowed by Ja;'.:).::1.nes2 and finally the European __ m3.rkets. 

Third vvcwld ms1.rkets,such as J\f rica, Asi3. , etc. , tend to be higher gasol in8 

01~iented and hence are similar to the U.S. p2ttern. 

In a compariso:. of the r2lativ2 merits of locating a refinery in 

' . pr-ocuc:ng country r::1ther th2.n a consuming country, i.t is i.:-nps:irtan'::: to 

cii .stin;uish th2 n12rk,2t that \,vi 11 be ser\-'2d to tfl2 extent to \vhlch the refining 

op2r'a::-.io:. v;i. l l b2 t2..ken to meet th::; relative fi;,a.l mc1r:~2t dernand requiren--.ents. 

In the study, it h2..s t:22:. 2,ssum2d t'.---:.=c:: the cruce oil v.1ould c:.ly b2 

stitutcd to give c1. l ow sulfur synthetic crude oil which would fur~her' . be p:~oc2.s.s2d 
' 

ir-- the; h::> s~ co~m~ry to upgrod2 it to 92.sol ins and fuel oil prcducts. 



The relative economics of d2sulfurizing Arabi.an crude oils in 

t' Pcr'sian Gulf relative to the same operation in th2 U . S. are shown .__, 

To.ble 2 c:!.nj ar-2 based o;-i the fol bwing factors: 

a) The fuel consumption for desulFurizati.on of Ar·abian 

amo·-.1nts to b2!:'Neen ;:%and 9% of the total crude oi I. processed depending on the 

type of cri...:de , product sulfur specific2.t.i.ons 1 etc. If this operation i s c2rried 

out in tn2 U.S. (or -..J2;:::ian), this amount of II fuel n must be transported to the 

refinery and d2sulfur i. zed prior to uti liz2.ti.oo1. 

A Persian Gulf b2.sed refinery would have the advantage o f util i.zi.ng 

natural gas, a raw material pres2ntly being flared as a fuel source at a signi- 'V 
fioantly lO'Ne(' cost in terms of refining and transportation as well as a more 

eft'"icient total uti l i.zation of resources. 

b) Transportation costs for finished products tend to be si.gni.fi-

cantly ~ig:-ier than For crude oil to:::a.y , predomi.n::1nt ly du2 to the l arger si.ze of 

v essels used for crud2 oil. I t i s 2ssum2d thcJ.½ given large enoug\1 volum2s of 

·ei. ther crud2 oil sy"'.::--;etic crud2 0P'fini.sn2d products using comparable 
I 

t 2.n~~r~s, th0 r2l2.'.::ve tr2.nsport2.tio:1 cos:: would be a standoff . 

sized 

c) Prc:::essi.ng Plant costs t2nd to be hig::er i. n th2 Persian Gulf 

two t~,,-p~cal ,~r~2oi2n Crud2 Oils, i.F thi..s op2rc1ti.o:1 w2r-2 to be cu.rri.ed ou~ in the 
' 

L :_-1. In suc:h an in.:;t2.l lc1~io:1, th2 fL:2l r2c;uir~2cJ fo:~ procoss i_ng th 2. crucl2 2,nd 
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If this same op2ration 1.v2re to b2 performed in a Persian Gulf 

loc2..tlon r2ther tr-1an in th2 U. S:, the fol lcwing cha:-.ges in th2 ov2.ral l economics 

coul d b2 expected . 

a) t"-l atural 93..s would be used instead of crude oi.l for fu2l and 

hyd.-og2n gsnsrati.on, resulting i.n a lc,;;er overall cost. It is estimated that 

the c;u2.ntities of £3.S that would be used for the above operat ions is as fol l ons : 
• . 

. TABLE 5 

Natura l G?..s Coc1sumpti.o,'1 

Light Ar2.bi.2.n 
Cru:::J e 
Product wt ¾ S. 0.3 0.3 0.5 

r ·s Consumpti.on 

rf\ :ii • 
- ~;=i Btu/hr . 990 1700 1120 

SCF/Sbl 230 380 240 

c) D2sulfuri.zatio:1 in th2 Persian Gulf would decrease tr2.ns-

• port2.t~on costs prc;Jortionally to the fu e l that v.1ould be required if this o;:i2ration 

w2-r2 carried out in the U.S. This is estimat~d to v ary betvveen 5 . 7 and for 

c) Capital associated costs v;ould be somev1hat high2r in the 

wo~1ld be of t:-:2 ord e r~ of 15% hi.'.;)·er tnan f:,r a sim'il2-r installation in th:3 U.S. 



U:.ing an a.ssum;::>tlon of the cl.vailo.:)ility of natur·al gas at 

1 o:;/non Btu i.n the Persian Gulf, a crude oil price of $3. 50 per bbl. F03 

F sian Gulf, 2.nd a tra_nsportation cost of 61 ¢/bbl. from the Persian Gulf 

to the U.S. e2.st co~st, the overall economic advant':!_ge for desulfurization 

- . 
of crude oil in tne Persian Gulf rath er th_an in the U.S. comes out at between 

15¢ etnd 25¢ per bbl. for the three operations considered. 
--=----- .. 

The economic advantage derived here is relatively small and 

well within the limit of the assumptions made. Furthermore., the desulfurized 

crude oil would, under present interpretations of the U.S. Oil Import Program., 

be su:iject to un~i.nished oil fee schedule of 63¢ in 1975, which is 42¢ hig:'1~r 

than that for crL.-:de oil. H ence , on a purely eco.":omic basis, the desulfurizatio:. 

I 

of PG crudes wo!.Jld best be done in the U.S. 

' . ()__,:_.{)_.<~ 
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The manc.ifacture of petrochemicals today is based on the upgrad~ng 

of bc1si co. l ly thr2e ravv matcdals:. 

a) Olefins - Ethylene 2.,--:d Prcpyle;;e 

b) Aromatics B2nzi.n2,. Toluene, and >~ylenes 

c) Chlorine 

The above raw n72teri.al.3 2.mount to over ¾ of the total i.nput 

to the petrochemical industry tod2.y. Th e producti.on of thes2 raw m2.teri.als is 

highly energy intensive, both in tne use of Feedstocks and fuel required for the 

producti.on of olefins and aroma.tics, 2.:.d of energy in the form of electric ity for 

the 'pro:::J•__;ction· of chlorine. 

. 
The basi.c sources ar.d technology· used for producing these petro-:-

che mical rav,, rn2.t"erials is as follov1s: 
j 

a) Olefins - Ethybne is produced today a lmost exclusively by 

the high tcmpercJture crac!-<.i.n·;J of hydrcc2rbo;:) feedsto:::ks. The f eeds tocks u sed 

range from lic;\..li.ds derived from n2.t,--1rc1l gas production - eth2ne and prop2.n2, 

th rough th2 l ig:--.: and h22..vy fr2c'.:i.ons d2:'iv2d Fro:-n crude oi.l, Le. n2pnth3.. a;1d 

gas oil. The s2l2ction of ths feed.;:;~oc~ d2p2rds 0:7 the availabil i ty and price of 

t '- ,..,- 0 • 0 -,-1 -•or--!..--5 "'nd 0L'n°r~ co,., -i r 1,..., ...... "'.....; ....,....,s suc'n -. - '-f .... "' r 0 cu1· rc-.m 0 .... t for t 'n o JI'-' '.;':) - ;._ L, ......, .:.::> ._ "-' ' ' , t..... - V .1::::>.u;....1 ::-..1.. .. ·.J,I c...:::> 1a. 1- -1 ::::. I ....... r1 I 2 C - . 

. 
pr'C·d~c:C.3 p..----c~uc2:::! . In s;2:-1 2 :"""2.l., t;';e n2:!.vl 2; t'.i2 ~22dst0c~-<:, th2 more b~/P('C~•__:c:s _________ .__J 

2rc p:-~:3·_;::: e: ~: , ! . 0 . - pro;:)~/ten::! , ::>?::=2:--:~ , tc~ 1....:2:.~ , end fu2l oi ~. T~12 ma l:1 fc.ctar, 
..____...0-------------------------------- - ------- ------J 

.. 
in th'2 ove:ra 11 economics of production o f ethyl-2n2 , ,how2v2r, i s th e price of the 

fc 
• 1,• f 0,?b 
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ct ~! 

,h . 

. 



I 

Jn the U.S., the production of etnylene has historically bc2r1 bcl.s2:::! 

on eth2..n2 and prop.:1.ne feedstocks d2riv~d from natural g:1s production. A 

ctdily availabL;; amount of ethane and p'rop~ne 2.t low pr"ices, in the past, has 

. . 
allowed the chemical industry to produce ethylene at pdc'2s su~stanti.al ly lo,Ner 

th3.n world prices in gsneral. 

Over th-e l ast few years, the emergence of a n2.tion2.l shortas:;2 o:" 

\ 
naturc1l gas and the resulting higher prices, have forc,2d chemic2..l manufacturers 

\Y' 
to turn to alternate scurces of feed.stock. The first choice w2.s the potential of' V 
importing foreign n2phtha, which in the lats 60's \vas in excess supply outsice 

the l}.S. and 2.vail2.ble at r elatively d'2pressed prices. Thi s led the ch2,'ilic2l 

industry to request specia l al locations for th'2 import of foreign feed.stocks to 

remai"n competitive in world markets and resulted in the formulation oF Rule 9A 
• 

-j 98 un~far the ma.ndatorv oil import pot i.cy. 

Subsequent to thi.s, the po'.:ential dsm2nd for n2.phtha feedstocks fo,~ 

synth2tic natura l -92.s (Si'!G), shortc""ges of gasol i.n e in the U.S. and the recent 

rnodification to the Oil Impo:---t Pro;ira:---:. hss resulL:od in unanticip3.t8d incroases 

to compe'.:e for their feedstocks at su!:Jst2!ntial ly higher p,ice levels 

pG.st. 

Of the six ethylene. proc:ucti.on fe.cilities ;~eccntly 2.::nc•...1r.:::2 

six will o;--- ga.s oil f<:::2cs~ock.s ci2riv2d frorn 

... 
fcocis~o:::::-~ h2s been r.::?.p:,~h2 derived fro:., crt.1.::2 oil rcfinin;:i. In botn of t;-i2se 



• of the U.S. market to foreign suppl i!::!rs has resulted in rapidly escal ating prices 

fo ch2mica.l fe2d.:;toc'.-<s. The appl icc:tion of the present irr.port fee structure 
----------- ----------- ----.-- -------~- •••• . 

to chs:--nical F8edstccks will de;Jend u;:>on the relationship of U.S. feedstock prices 

to those in Eurc;Je end Japan. 

b) Arom2tics tviost of the aro,r.atics rsc;uircd for- cher--nic::l.l 

manufacture are derived as a byproduct of crude oil refining for gasoline manu-

facture. The ca:aly;:i.c reforming of n2.phtha to increase the octane rium:>er of the 

final motor gasoline product, r esu l ts in the procucti.on of b2nzene toluene and · 

>-..yle;1e.s. The products are generally extracted from the gasoline pool and sub-

sequently refined for chemical production. Some aromatic procuction does occ'...lr 

as a coproduct of ethylene manufacture when heavy liquid Feeds tocks are used. 

Lt . 
• I · 

u sed for chemical manufacture are derived from cracking operati.ons. In the 

U.S. v-:herc light feedstocks have b22n trad:tional., virtually no aromatics are 

pro~:..1 :::2d from s~-ca:--.-l cracking, altho'-...l;:, this v1ill chan92 in the future. 

In general, th2rsfore., aro:--.-latic ra'N materials both h2rc 

a!::wo~d, <3re ceriv:::d c;.S a byp,~od 1.1ct of £~solir.e production and hence th2 ccor1omi.cs 
., 

=.._1 .. , ·, :. _ __ ,/ .J_.. .... _._,. - '-· _.:_,.· . 

a.r-2 g c:·n2r2,l ly b2.sc:ci prim3.ri. ly 0,1 the price of nap::~r.a and hence' of cru::l2 oil. 

c) Chlorin2 - Th2 rnar-.ufacture of chlorine is based on the electr'o-

' clcct,·i c2. ~ p'J::er, a.,,d ti.2 valu2 o: .. /::ain~<.! for th2 caustic pro:J:.x:::t. The co.:3t of 



.. - .. 

t~':! f1.,;?l avc1 i. labi. l i.ty p bys a significant p.:trt in the overall cost of chlorine mc:i.nu-

The futuro rec;uirements and eY.pansi.on oF the world p2trochemical 

industry cun best be illustrated by looking at the future projections of e_thylene 

demanJ in the major consumer areas in t0e world, these being the U.S . > Euro;::ie 

and Jap3.n v1hich accou:-it for 90% of total world consumption tod~y . Consum?tion 

of ethylene by these three geograp:-.i.cal areas is expected to i.ncre2,.se at an 

average rate of 11 ¾ per year duri.ng this decade, reaching a total consum~ti.on of 102 

bi. l lio:-i lbs. per- year by 1980. Total i.nstal led production capacity in 1 972 amounte:::::i 

to 2.ppro>~imately 48 bi. t Uon lbs . per year. Recently ann8unced additions ·in 

production capactty, now under desig,-i or construction , amOLjnts to approxi.mu.tely 

15 bill ion lbs . per ~,122.r. In order to me_et the projected 1980 demand for petro-

chemic~ls , an add1tional 39 billion lbs. of capacity wi.ll b2 required between now 

anJ 1930 . 

T he l arg2st singl~ i.nstal la.ti.on b2i.ns:::; co;'lstructed today is· ·of the 

or.:for of 1 bill ion lbs . per y22.r of p:~oduc:tion c2.p~?..bi l it.y} c,nd it is antici..p2.ted 

th2.t plan: size will not increase sig:.1fic2;'ltly a:iove this level. On this basis., 

------· 
2.;1 an~icicJt,;d ,~ecuir~2rn2nt of 40 n2w inst2-llations 'Nill be r~e::iuir·2d r .o·.'I 

. , .. ____________ •-... - ---· _·_ ,- - - ..... __ . 
--- ------------------------------- ------ - -------

---

' 
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YE/\R us WESTERN EURCPE:: JAPAf'\I TO-~ 

1970 16.3 14.3 7 .10 37. 

1975 27.0 25.9 12.8 65. 

1930 40.0 42.0. 20.0 · 102 . 

Does not include third world m2.r~et 

Projections oF the U.S . si.tuati.on indicate a shortage situation 

between now cJ.nd 1977 . If all the announced projects are cornmi.tted, a fudher 

·10 installat ions will be requi. red bef'ore then . :1nd the end of the decade. --- Present projecti.O;"lS made by the Japanese tv\inist ry of Internatio.-.2.i 

Trade and Industry call for four billion po'....lnds per y-2ar ethylene plants qy 

1976/77. i:-he decision has not been made v-;hether these will be made in .Japan 

or overseas. Recent announcements of .Japanese pi~oj ects to be con.structed in 

- . 
.,Jc.r -1·a "'n'd 1·n s1·nc- oor0 .,,..~,ctec'- J..'n1·s :nr-1L,~1·s1·0...., • '-'- :c, • ...,_, • ·~ ..:~ . '-- • c...l . <.., . L<_ u ----- ' I. Irrespect ive of vvhere these 

install2tion.s are located , a further ~n plants will be required to satisy the 
• . . . . . 

The su;:::ply dem2nd si:uation in Euroi=)~ as far as Europe is concc::rr.~ 

2.dditio:12:d ei~r.t pla:.'.:s are rec;~1~red between now ar.d 1975 •:;-11th 2 further sixte_en 
--,~-· -.::---

b2tv.'2en 1975 <-,:.d 1930. 

Over::::tll, ·2;:::i;::ro>:i:;".a.~ely thir~y 2dcitiot,::1l pla.nts will b2 requirs d 
) 

b~~·.t·.1~ 2:. 1975 2-nd 1 S30 t.'.) s~~: s:'"y tr,9 r.,a.j O:" U . S . r..arke~.3 in the btc:2r pa..-t of .,, 



The productiori of p 2t roch2micals is both c2pital and energy int~ns ive. 

Ir 2n2ral, the cost of prod 1--1cing the raw ·m::..t:::rials and first derivatives is 

hignly influ2nced by the cost of fG.el 2nd fe<2dstocks. The further downstream on~ 

th2 cc=.:_~itul and associated production costs b2come. To illustrate this· point, the 

pro::::uc~ion cost of several raw ma.terials and derivativ<2s are shown in Table I 

as a fL1;;ction cf fue l/feedstcck co5ts. 

These eco:"1omics are based on the assumptio,, of a lar~ge petrochemical 

co:-npL~x based on ethane feedstocks simil2r to a number of complexes i.n existence 

in the U.S. tod2;y. Plant cap2.cities have been t2.ken consistent with the size oF --------------------------------~ 
i.n-::!i.vic!ua l production unit's tha.t would be co:-r.peti tiv2 in world markets tod::1.y. -- --·•-------·---------·-· -------- ------------------------ ---------·--- ---- ---- . 
C ?,,i tc:i.l requirem2nts and prcfitc.:):l ity of th2 operation are dso taken basica lly 

consistent' \,,'/lth today's requirements. 

The details of the varicL!s cost compo;12nts assumed in the derivation of 

th~se eco:--iomics is shewn in the app2ndi:.<. 

3. Persian Gulf Be.sed Petr:::ichemicc:'..l Industry 

Generally , the locati.0:-1 of the p2trocn2mical i ndustry ha.s been 

dictated by th2 av:.:..ilability c~ r2.w m:>.terials. In the U.S. SO% of tb~ industry 

is locc:!.t,....,d in the Gulf Co:::..st s::a.tes close to tne source of natur2l g2.s derived 
J 

feed::;:.:cc'-<.s. Cne v10·--1ld exi::Ject, tr.2r2fore, a.3 is being advocated by rnany p2cple 

chernica l c 2pec ity ,-vi ll move to the oil prod;_;cing ccuntri es. Evidence of tnis 



,, li-"c.' ·.::.¢y b2con.ing app2rc:nt with tho c.1nnounc8mcnt of p2trochemiec1l projects 

'. i,2 g::)V2rnm2nt of Alg2r'ic1 and the joint venture of Jran and .Japanese interests 

I rani2n NI PC/i\/, itsui joint venture petroche.mical program. 

T!,e economic vi2bi l ity of a Persian Gulf petrochemical complex \Vil l 

c ~ • _-:r,:J ~rimari ly on t:.2 fol lowing factors:· 

a) The avai..12..bi lity of low price feedstocks for chemi..c2-l man:...ifa.cture. 

b) The cost of transporting the end products to the marketplace. 

c) Tari:"f barriers to chemical pr-oducts in the consuminJ countries. 

d) ability. 

e) Pr,o:ic,1cti.on scono:-nics . 

f) Comp2tition fi~om other OPEC producing countries. 

LookinJ 2-t tnese factors in the co;1text of a Persian Gulf based petro-

__, 
.c_,,.:::j : 

a) Fecdstocks and fuel in the form of n2-turc:i.l gas and n:::ttural gas l i.quids 

1res2ntly being flared . Sa.udi Arabia is presently flaring the equivaler.:: 

•- j (J bill io:. pc~.md.s per year of ethylene with similar volumes being disposed 

is corni=)::.:rc::s with 2 feedstock pri::::2 of close to $1 .00/no:7 Btu prev.:c>,ler.: tc:j2.y 

... .. , 

in Fig. 2 

lo·,·12r- in th -~ Pcr·si:J.r. Gulf bc'.. s ::cJ on fee::Jsto::::k co s t :c; 0,l_o-7 

------
)::,.l .. (1..-,...s----.) ·,r~ ·,.:1..L"-l~-

This 
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TABLE 1 

CHEMIC,£\L M,\NUFACTURING COSTS VS. FUEL FEEDSTOCK 

Feed.;tock/Fuel Costs ¢/rnn Btu 

Prc:::lc.xt 
Ethylene 
Ethylene Oxide 
Ethylen2 Glycol 
Ethyl en?. Glycol Ether 
Low Density Poly2thylene 

Chlorine 
V inyl Chloride 

¢/tb 

10 

2.4 
5.1 
4.2 
7 .. 1 
9.2 

1.66 
3.3 

100 

5.0 
8.9 
8.5 

10.7 
14.0 

2.64 
6.3 

2.6 
3.8 
4.3 
3.6 
4.8 

0.93 
3.0 



• from the Persian Gulf to the U.S. and Jap.2..n are shc-Nn in the following h::!ble:: 

O,E: 'Nay Dist3.nce miles 

• Product - LNG 
LPG 
Sol id/L i.c;uid Proc:uct.3 

TABLE 

Transoort2.ti.o:-1 Costs <l:/1 b. 

- . - - •• ·-·, . _us_,. 
. -·-----\ 

·--- ______ ) 

2.0 
1 . 1 
0.7 

.. 
Japan __ : 

- . • -·, 
1..,2 j :.....--- .-
0. 5 
0.4 

. ··-·• · ··----- . 
\ 

-- ·•---- ·- --· 

2.0 
· ·1 1 . . 
· 0 .. 7 

d) Capital costs for ch2:mic2.l plant are estimated to be highe~ in the 

Persian Gulf than in the U.S. or Japan and would be reflected in a somewhat 

higher productt~m cost. 

Taking into account these three factors., the following cost advantages for· 
..,,,,..-;.· ·-f Oho 

a <:,. located plant become evident. 
• :) 

TABLE .• 

• Com;:):lrison o~ Persian Gulf 2nd U.S. Based Prcd:.Jctio:. FaciU1::ie:s 

Prodcict 
Eti1:;;1 ler12 
Chlcri.·,2 

.... ·, 
I 

Vinyl C11:orid2 
CU_1yl ,:;n2 Oxic:2 
Ethyl en:~ Glycol 
Poly :.=:thyl-:::n-3 

Cents p2r lb. 
Feed/Fuel 
-2.6 
-1.0 
-3.0 
-3.8 
-4.3 
-4. (3 

• ' Transpor t2tion 
+0.3 

+0.4 
+O.18 0.7 -2.2 
+0.2 0.7 -2.9 
+0.1 0.7 -3 .. 5 
+0.0 0.7 ·-3. 2 

/ 



---------------------------

As an example of such a compl2x, i.t is i.ntere.sting to review the 

1\1',itsui/Iran petroch~rnical proj2ct. This complex v1ill be a 50..:.50 Nati.anal 

Petrochemical Comp3.:1y and J apan 1 s Mitsui venture. producing olef ins and 

aro:-natic com;:iounds as fol lows: 

1) 500,000 tons of olefi.ns 

2) Ll,50, 000 tons of aromatics 

3) 250,000 tons of caustic soda 

4) 300,000 tons of ethylene di.chloride 

5) 150,000 to:.s of polyethylene 

The capital investment for- this plant i.s estima.ted c1t $350 millio:7; 

nY"',-...\11.-4 nr1 r-· - .... _ .......... .,.. +-\ >i I,""'\ r'""\ :-'I ........ ~; (""'\ .:' ............ t-' ......... ' ...... ...__~ .,,..........:!1.:--
1 I l '- L L ...._.,. I 

vvill consist of lon9 t erm J2.pan2se credits ootained by fvHtsui . The raw matcdals 

for the complex will b2 natural gas at,d n2ph:ha at favorable prices. The major 

portion of th e products are for th2 export m~rkct vvi.th ,V,itsui doing the r..2.rke:ti.r.;. 

Irnplcm2ntation of thi.s com;-:;l2x will be; in tv:o stages with the core. co:--npl2x 

co:.si sting of the ethyl:::ne plant, 2.romattcs plan::, chlorine plant and a doz2n 

l,i 

bd:19 cxpo;-t-.:;d. Fu,th<::r ?Xpc.1n3io.----, tr.to - · • cJo·r:nstrc2.rn p;-cducts wt l l t2.'.-<.2 p:2::c2 



t • I 

c. Fertili..::~rs 

G encro. l - The production o:"' nitrogen based fertilizers is based on 

t:12 productio:1 of am;;1onia by the steam reforming of. hydrocar:::ion,the usual feed-

stocks b2i.ng naphtha d0rived from crud2 oil or preferably natural gas w0en 

avaihb~e. In the U.S., the f2rti.li.zer incu:3try has been based on natura l gas 

i.nclusiv2ly. In Eu:-"ope, naphtha was us2d as a r2.w m aterial prior to the dis-

.• ' covery of natural gas in Europe. Today, most plants are being based on 

• na~ural gas. 

Natural 92.s consumption and ammonia production amount to approxi.m2,tely 

37 thou sand cubtc fee!:: per ton of 2,mmonia produced. In the U.S., natural gas 

consumption for ammonia manufacture amounted to 0.4 trillion cubic feet or 

-aPr_.,, oxima.tely 2. 5% of total natural gas consumed in the countr~y. 

j 



Consumption of all types of fertil ize:rs is increa.si.ng rapi.dly in 

. 
• all a.r22..s of the world primarily due to the change:; in the nature of f.:irming 

'-" 
pr2.2tic~s. Ov2r the next three ye3..rs, the \NOrldvid2 consumption of ·ni.tro:;:ien 

fcrti.l iz12rs i.s expected to increase at av2r2.g<2 annu2.l rates ·of abc:iut seven p2rcen':. 
' 

Due to the l i.mi.ted i.n:::re2s2s in production co.pabi lities, this growth rat2; v1i.ll 

te2.d to a very ti.ght su;::-p ly dem:.:.nc pi.ctur2 by 1975. 

The d2veloping countries are expected to in:::rease their ni.tro::-;2n 

fcrtil izer consumption c.t rates averaging about ten percent per annum b2tw2en 

novv and 1975. Consumption growth rates in Latin America and the Asian 

countries are expected to be the highest. In Asi.a, the largest single importer 

will be the Peoples Republ i.c cf Chi.na. This country with India, Pakistan, TL!rkey, 

S. Vietnam c:nd Indonesia. wi. l l take more lha.n 90 percent of total imports to Asia... 

Summarizing the world scpply-demand sib.J2tion for nit,~ogenous. 

ferti l i.zers is cur!"ently essentially in bal2nce. By 1975, barring any unforeseen 

cic-cumstanccs , the situation will become one of very tight supply. In gross 

n~1mb2r.s, it is estim::1.~cd th:::1.t world nitrc;;sn productio:--i wit l increase from 

28.9 n::lti.0;1 tons in 1972 to .t,7.5 million to.,s by 1975. Se:'Ncen 197S 2..nj 1830, 

• i.ncr2asc cf 3 mil 1 io,, to:,s p2r year of ncw cap:'.city. 



Consumption of all lyp2s of fertil iz:crs is increasing rapidly i.n 

, · 
.l ar s of th8 world pri.n1ari ly due to the change in the nature of farrning 

--2-:::ticc:s . Ov2r th8 next three years, the worldvicl::; consumption of ·nitz~ogen 

!r't i l i.7,:"c~r~s is expected to increase at average annual rates ·of about seven percent . . . 
' 

u~ to lh2 limited in::::r22.ses i.n production capabilities, this growth rate will 

~a.d to ,1_ vsry ti.~jilt .su;::::ply d sm2.nd pi.ctLwe by 1975 . 
.... ---

The ci8velopi.ng countries are expected to incr~ea.se their nitrog?n 

~1~til i.:o:cr"' consumption at rates averaging about ten percent pa2r annum betweer"! 

ow 2-nci 1975. Consumption growth rates i.n Latin America and the Asian 

ount,~ics are expected to be the highest. In Asia 1 the l argest single importer 

-ill b(~ the Peoples Republ i.c cf Chi.na. This country with India, Pakistan, Turkey, 

.. 
v:~,tnarn r::nd Indonesia wil l take more than 90 percent of total impot~ts to Asia. 

Summarizing the world supply-den,and situc1tion for nitrog-2nous_ 

~rtH i ;~c· t:s is cLwrcntly ess-2ntially in bal2nce. By 1975, barring any unfore.3<:!en 

:i 1."'c1.w11 ::;tancc•s , th2 situ2.tion will bocome one of very tight supply. In gro:=-;s 

orn~,,:..:,~.s, it i s estirn=:.ltcd th::1.t vvorld nitrog2n pr~oduction wi.ll increase fron, 

:El .:) n1i 1li.on lon.s in 1972 to 47 . 5 million tons by 1975. Bebveen 1975 c:HYl 19.J0 , 

<'!',wu:-: in1 ~tc:ly '10 n::,w in slc:dlat ions be! required worldwid'-3. 



Shown in Tab le 1 are tn~ current (1971) and forecast (1975) d2m0.n::::s 

for v2rious nitrogenous ferti l i.zers. At presen::, 2.pproxim.::i.tely 90 perc.ent of 

.,___,, 
the nitrog2nc:ius fert ili ze r prod·_.Jctive c:":lpacity and consumpti.00 in N. /\merica 

i s in th2 U.S. 

TABLE I 

N. AV1ERIC,L\N f"1 FERTILIZER PRCDUCTICN 

Anhydrous Ammonia 
Ammonium Ni tr~ate 
Urea 

(Milli on Tons) 

1971 

13.8 
6_.3 
3.3 

1975 

16.4 
6.6 
4.2 

Of th2 i 3. 8 mHl ion tons of anhydrous ammonia. p roduced i.n N. America in 1971, 

just over three mi.l lion tons were a.ppl i.2d as such. The r e rriai.nde r vvas u sed as 

• • an intcrm2di.ate in the manufacture of o~h2r nitrogenous f srtil i. zers (0. g., 

ammonium nitrats a nd urea ) as in various non-agricultw~a t industrial appl ica-

tions ( 8 . g., syn'.:h2tic fibers and petrochsmicals). 

The U.S. c apac ity to produc:8 2.mmonia , the source of virtually 2.ll fc:rti l iz2r-

nitrog0n , ,Nill r em:,dn cons ic:erably &:Jove dcm::~nd in 1973. H oweve r, th -2 go..p i s. 

l 1 k e ly to n2rrov1 as older t.;n2conomicat units a r~c shut do,Nn. U.S. producc :--s 

1n proc!uci n;-J a.rnrncn i a . 



The factors influencing the i.nabilily of a fertilizer complex in the Persian 

,Gu1 "" are similar to those outlined in the pr8vi.ous s2cti.O;"l for petroch2micals. 

One(! cJ.g':!i.n, the major' foctors b2ir.g the cost of fuel and feedstock and trans-

port::lti.o:. of th-2 final products. 

A comp2.ri.son of production eco:.omics for producing a number of ferti. l izer:s 

in the Persian Gulf wi :h comp2,r2.ble prod·--<ction in -.Jo.p~-=c. n and tne U.S. is sh8wn 

in Table 2 . Natural 92::.s is assumed to be c1v2.il2ble at 10¢ per mi. ll ion Btw 2.t 

the PG lo-::::c1tio;-i and priced at $1 per mi 11 i.cn Btu in either Japan or the U.S. 

From these eco;'1omi.cs, it wit l be seen that a PG based installation \vould 

have a co:-npetitive advantage of 2.pproximately $5 per ton i.n U.S. markets 2nd 

$10 per ton in Far East fv\2,rkets. 



" • I 

Pr::duct 
• Prod,._-1ct ic:. Cost An,mor1ia Urea Ammonium 1' itrat~ 

$/Ton 
28.4 34.7 32.5 -

U.S. er .Jap3.n 
• - • j 

64 .1 55.7 53.6 

Differential 35.7 21.0 21 .1 

PG - U.S. 24 16 16 
. . 

PG -Japan 13 9 9 

The economics used i.n d2riving these production costs are based on a 

fertil i.zer complex based on the procuction of i 500 tons/day of ammonia. Unit 

capacities and the corresponding c2.pi.t2l investment requirements are shown in 

Table 3. 

·j 

Prodl1c:t 

,l\nhyd r'ous /'-\r..n,onia 
N i.tric ,t\cid 
Ur2a· 
/\mmoniu:-:. Ni.tr2te 
Off:., itcs 

TABLE 3 

Ferti l izcr Complex 

Produc:ion C apacity 
ST/Day 

l500 
900 
1000 
.11 co 

$mi. ll ion 

84 
1 1 
16 
10 
10 
81 

Tolr1. l n2.tt.:ral g-:::'..s :--2-::;uir2r;12:?t for this compbx would be of th2 o:--d2r of 
;.'.0 bill io·, S'::r p ~r y 22.. r- . 



Ouc:stion: ',;h,~t <1re vour c:~n~ctations u.bout the volunc of 
in'>·e:st:'."'n-::. .i:1 the Unit c.:l Stc:-:t.c~; by the A:r.ah oil producors? 
\·;hn:: inducc: ,c nts do you e:~r:,cct the U.S. will o::fcr to 
at tract the S8 inves tr..e.:1ts? 

Answer: ,;c foresee that the rccei}:)ts of the i\rc:ib oil-
proc"! u c. i ~s :1 ,: t. i. o:: s :7 ::-0:-:1 pc t~-c1 J. c:t~ :·.~ l~ :: :--"i.:) r '..: s \ .~ i 11 '."' c- ~-'.i--
s ub st 2n:: ic~ J. l ~.r c:-:r. ecd t heir lil:cl.y c:•:?CT;di.turc:.:; :::er ir~ort~, 
of gcods services. 
to use th~ir ~unds for aid to othcr ,Ar2b states or to 
de\tclc?i~~~; r-.~t.ior1 s, ti~c ~~12.}~ of '~:l1i3 st11-;1lLl~ o:~· rccci~:~t.:; 
will, c.l;-:()~, '.:: inovi tahly, be in-;cstcd ini tiall~, in t!1c 
industriali~cd world. It is ny general th~t, 
given the relative size and <lynanic role of the U.S. in 
tl1e d.cvclo::cc: For1c1. ccono:7y, this country Hill di:rcctly 
ana in~ircc~ly he the recipient of considerable Arab 
invest~ent flows. 

The lnrge, hiq~ly developed, nnd open capit~l 
mar}~et of the United States is a n,::itural outlet for l\rc1.b 
countries that have a need to invest profitably su!)stanti2l 
amou:1ts of fu:1ds . Sucl1 invcst.:r'ents might be pl,1ccc1 dircct::.y 
o r throuch port:::olio i::::nagcrs in s,.,·i tzcrlc1.nd 2.nd other 
c ou~tries where~y the identity of the owners might he 
c loaked . Furtherrnore, _our productive and diversified 
econo~y is also in an excellent position to attract 

·resources tjat the ~rc1.b oil countries may wish to place 
i n the form of direct investncnt, such i'lS in do·.mstrcan 
energy facilities and in the acquisition of ownership 
s hares in pl::trqleu·!:1-producing companies. 

It is also assu~ed that a significant portion of 
i ncreased l\ro.b invest.r'.\ents ,,•ill be channeled to tz--,c F:uro-
markets. Such investnents , as well as Arab investmencs 
in third country Darkcts, can also have a positive effect 
on the United States halance-of-pay~ents position. Some 
o f these invcst~ents can be expected to be re-invested 
i n the U . f; . hy Euro-n?..r}:et interr..ec'lj_a.rics or r1qcn::s . 
?~ore indi:-cctly they shoulc1 c1lso tenc1 to exDand lend.:i;.:ile 
r esources in rurope or elsewhere ~or projects in the 
developing nations which might otherwise be financed in 

\ . our mar.:ct. 



l\s i:.:)l :.c':1 in the ::o:::-c:::;oir:'J, t1n incrcnsc c1 flO'.·! -of 
l'-.r 2b inv.;;s t:~_r:n ts to tl--:c tJ. S; should develop as a 

. n?.. t,;r,-: l con,-..~<:~' e:r-.cc of nc1 ri:ct f orcc s. I do not be 1 ~. eve 
th2t it is cit~cr ncccssc1ry or desirable for the U.S . 
Govcr~ncnt to offer special i nduccrcnts or incentives 
dcsif)'r:c:cl :::;-,2c i::ic2tlly tc uttr<1ct l\rc1h invest!"'cnts to 
t!1is c0untr,,. \·;c arc , hOi:ever , con•-i::1uino to review U.S. 
polici~~~ [)~~~l r0n~1J.~tir;r:s, s~1c~~ 2:.s t~c T,·.'i~:~~olcli.~-:y tc,:: , 
th;-:t ;-,.:~~, ,,c t 2.c; deterrents to fo:::-0.irrn invcstr..cnt. In 
t:1i.:-~ r.. ~-:~:~~::cl:i.·.~·-:: -:,;c i1cl_~c~\'C tl-1u.t ~~1c ~or"'L:.[1co::i11cr t ... c~;-.·,c~\rul 
c:::: c::,·:::,_·ol~; 0:1 t'.10 out:'.:lc-.: of ca.'.1ita1 from the U.S. , . .,iJ.l 
J-- c, ~,r;:~ ·::::~_c, .-:~. :i.n cnr.2.:--:ci,10 t:10 r:::.;yr.holo~1ic2.l security of 
f orcd c:1-:;:r- s iin:c s tine; in the l'. S . • T' inu.l l y , it s:1oulc.~ 
h r, !'Otcd t·l1;-,~- J.\,,. ro~r·,ittnr- o-F 'l'vnntv i'n s-orf''11-, .... i·n0 · , \....:. l ,_.,.._lL-

0
l.. .lJ.- _._,.i

0 
- •-- .._._ •4 • - • •I.....:• - •- .,l.,..lil-

iP;,rover1cnts in the J.ntcrnc1.t1onc1l rone.tciry sys ton 1 s 
_:i• • , • I a 1 1 1 • 1 L;lsc1,c::~1:10 <7.C:t'..:')t~t1ons ' ncc:::c.c to acco:-r.r1ocatc t.1e specia 
si tu;-i:tio:; ere .:-: 'cc(:. }Jy the 0rm·1ing investr:.r-nts of the oil-
producin0 nntions. 



DEPART ME NT OF STATE 

Ho norable Tho7as E . Morgan 
Coillmittee on Foreign Affairs 

House o f Repres e ntatives 
20515 

Dear I-:r. Chairrnan: 

Th.2 De0artme:;:1t of State considers that the acticins called 
for in this resolution would not be in the national interest 
nor ,,;ould they assist our efforts to achieve a just and 
l asting pea~e settlenent in the Middle East . ~oreover, 
we question whether these actions would be effective in 
achieving their objective--the end of the oil e.--.ibargo and 
an el_i__;_-:una tion o:: other restrictions on oil exports by 
the .A::.ab 9roduci:ng states. Our reasons for this opinion 
are set forth in the following paragraphs. 

In his Foreign Policy Report to Congress of ~ay 3, 1973, 
Presi.::. 2::::: ~ixon listed as United States objectives in 
the Y~~~le 3ast t~e ::ollo~ing: a settle~ent of the 
Arab-=srae!i conflict through a process of negotiation; 
restrai~t by the great powers together with stable and 
de:?2r2::.:=-..~l2 su:::iply rslationships among energy consu.--:-:.ers 
and pr2~~=ers; strengthened ties with all traditional 
Unite~ s~~tes frie~~s in the Middle East and res~oration 
of bil~~eral relations where they have been s evere~ ; and 
a co~==ib ~tio~ by t~e United States to modernization, 
prog~ess, and stability in the area. The actions called 
for i~ ~ - Con. Res. 389 would be totally contrary to t~e 
spirit of that policy. By creating new barriers bet•.,ej 
+-hc.i i-:- ..-i.; ~.:::.n si.a7-~:: =:);'in --!.--},_a 'Tl rab go~ ·-nrY')-:-,:.~n~ - -=-h :::-."": T T1-0 11 la· 
1.-l-- u •• . ~--~ L, ---'··"- Lio , _ .M... •• L::,, ,_ · ·-- :: " ~-

hinder our efforts to maintain a dialogue with t.he Arabs 
and to explore ways in which the present strains in our 
rel a tic,r:s can be re:-aoved. • 
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injury t o important 1-~Tfler i can politic al and economic interests 
in the Arz:!.b world . 'i'h t h one or two e x c eptions, the 
countries at which this legis lation is aimed are those 0t1ith 
whi c h we h ave a long t r adition of close and fri endly 
relations. They are a l so c ountries where there i s over 
t hree b illion do llar s in A..rnerican p r ivate investment and 
where we stil l h ave important commercial and other 
i n t e res ts. Seve rir:g of diplomatic r elations or an embargo 
on A..rneric c1n ex;;:,crts, as called fo r i n H. Con. Re s. 3 8 9, 
wou ld seriously jeopardize these i nterests. 

For the reason s indicated above, t he Departi~ent of State 
is oppo sed to H. Con . Re s. 389 and to any similar legislation 
or r~so lution t~2.t _would, i n our opinion, unnecessarily 
impede the e fforts of · the Pre sident and· the 'Secretary to · 
achieve our f o reign policy o b j e ctiv es in the Middle 1 East. 

The Off ice o f Management and Budget advises that from the 
standpoint o f the .Adnini stration's p:cog r am the r e is no 
objection to t he submi ss i on o f the se comments on the 
proposed resolution . 

Sincerely , 

Marshall Wright 
Assistan t Secretary for 
Congres sio.,:1a. l ?~8:i..a. ti.uii;:, 



--. Assuming prices remain at January l evel s for the remaind er 

of the year, oil revenues flowing to producing nations will 

run approximat e ly 95 billion dollar s , roughly 3.5 tim es 

their level in 1973. Arab producers will receive over one 

half of this increase with Saudia Arabia showing the largest 

income gain (See Table 1). 

Only a small portion of the se revenues can be spent for foreign 

goods and seryices during 1974, even under lib e ral expenditure 

assumptio ns . For instanc e , in the case of Saudia Arabia, 

assuming a billion dollar transfer in grants-in-aid to other 

less affluent Arab nations (pr imarily Egyp t) and a 20 % growth 

in the import of goods and services, Saudia expenditures in 

1974 would only run about 3.5 billion dollars. This represents 

only ~4 % of estimated in creased revenues and only· 17, '1' % of 

estimated total 1974 earnings. 

Oth~r oil pr oducer s will have similar absorptive difficulties 

during 1971,, even those with a great er current need for oil 

earnings to finance their economic development or military 

programs. Normal delays in planning and decisionmaking 

make it almost impossible to spend all incre ~ses ln rev ~nue 

generated by the price hike during the current year. Because 

of thes~ expenditure lags, all oil producing countries will 

* show massive curr en t account surpluses in 1974 (S~e ~abl e II) 
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Arab surpluses on current account will most likely ·be 

invested in short ~erm dollars danomin~ted assets in 

Western Europe , and secondary financial flows will subi~-

quently spread this wealth through most world capital markets. 

An influx of funds of this mignitude can be absorbed by 

these markets with on 1 y moderate adjustment., -a+t~:ug-h short-' 

term interest rates on dollar assets may decline to some 

ex ten t:J· 

* 1974 projection s assume an increase in imports over 1973 
of 2"5 % except in • the case of Saud i a Ar ab i a , where imp o-r ts 
are assumed to increase by 20 % and grants in aid by 1 billion. 



Country 

Total 

Arab 

Saudi Arabia 

Kuwait 

Libya 

Algeria 

·Iraq 

Other 

Non-Arab 

Iran 

Indonesia 

Nigeria 

Venezuela 

Other 

TABLE 1 

PRODUCER REVENUES FROM 
OIL EXPORTS 

(Billion U.S. $) 

1973 Estimated 

27.0 

15.1 

5.5 

1.9 

2.3 

1.0 

. 1. 7 

2.7 

11.9. 

, 4.5 

1. 2 

2.4 

3.0 

. 8 

1974 Projected 

94.7 

50.6 

19.9 

7.3 

7.0 

3.4 

6.4 

6.6 

44.1 

18.5 

4.1 

7.9 

10.6 

3.0 
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TABLE II 

OIL REVENUES, IMPORTS, AND CURRENT ACCOUNT 
BALANCES OF OIL PRODUCING COUNTRIES 
(Projected 1974) Billion U.S. $ 

Imports!/ 
Current Account 

Country Oil Revenue Balance 

Total 94.7 30.2 67.4 

Arab 50.6 11.5 40.3 

Saudi Arabia 19.9 3.5 16.6 

Kuwait 7.3 1.6 6.0 

Libya 7.0 1. 7 5.3 

Algeria 3.4 1.8 2.1 

Iraq 6.4 1.0 5.5 

Other 6.6 1. 9 4.8 .. 
Non-Arab 44.1 18.7 27.1 

Iran 18.5 5.9 13.1 

Indonesia 4.1 2.3 1. 9 

Nige:::-ia 7.9 4.0 4.7 

Venezuela 10.6 4.0 6.9 

Other 3.0 . 2.5 . 5 

ij Also includes grants and other transfers 
imports for all countrie s are assumed to have increased 
by 25% over 1973 estimated levels. 

Y Saudi Arabian estimate postulated on the basis of a 20% 
increase in imports and 1 billion transfer of grants-in-aid 



,..,,___ • Official reserve holdings of oil producing countries are not great 

by Western European standards at the present time. For in exan1ple 

the largest reserve balances of any OPEC country WRXR in December 
we 
were held by Saudi Arabia, 3. 7 billion (see table III) 

This compares with 6.1 for Italy, 6. 2 for the Netherlands, 8. 5 for 

France, and over 34 billion for Germany. However, reserve levels 

of producer countries should increase dr am.atic<;Llly during 1974 as 

expendatures lag massive oil revenue inflows. 

\ r, B. u:: JJ1 
Present Total Reserve Assets of Oil Produc·ers 

Country 

Saudi Arabia 
. Kuwait 
Libya 
Iraq 

Non Arab 
Iran 
Indonesia 
Nigeria 
Venezulla 

( dollar den<;m1inatecl) 

Mont11 

Nov. 73 
Dec . 73 
Dec. 73 
Nov. 73 

Dec. 73 
Dec. 73 
Dec. 73 
Dec. 73 

Total Reserves 

3. 7 
·. 5 
2.1 
1.3 

1. 2 
. 8 
. 6 

2.4 
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THE DEPARTMENT OF THE TREASURY 

""'Tl 1/8/74 - ___ ...;_ ___ _ 
TO The Honorable P·eter Flanigan 

Here is the check list of 

methods of handling oil 
• . 

company investments that I 

mentioned on Saturday. r 

PAV 

PAUL A. VOLCKER 
Room 3312 Ext. 5635 



.. 
CHECK LIST OF APPROACHES TOWARD OIL COUNTRY I NVESTMENTS 

The listing below is designed to be comprehensive, not 
analytic. A number of the items are vaguely stated, because 
the possible approaches have themselves not been well developed. 
Some of the ideas seem promising, others not. One immediate 
question is which should be more fully developed and considered 
internationally. A number of the approaches are complementary 
rather than competitive, on the assumption that no single 
technique is adequate to handle the problem. 

1. "Investment Fund Approach" -- Proposed by U.S. 
in C-2O; would (a) limit oil country hold:i.ngs of 
primary reserves, and (b) provide agreed frame-
work, through statistical reporting and mutual 
host-investor country agreements, for channeling 
investment funds. No new institutions or 
mechanisms envisaged; the proposal is essentially 
designed to deal with funds the pro9ucers will be 
investing "on their mm". 

2. Provision of a "special reserve (or investment)" 
asset" to oil countries. 

a.. Create an SDR-like instrument for oil 
countries, protected a gainst currency de-
preciation and with reasonably attractive 
interest rate. The question of a purchas:tng 
power guarantee has been raised. Funds in-
vested in the new instrument would be dis-
tributed among oil importers, presumably in 
governn1ent or . money market paper, but method 
of allocating funds ·obscure. 

b. IMF borrowing from oil countrie s, which would 
carry a guarantee and interest rate, as above. 
The IMF would relend for long terms to consuming 
countries. To permit relending in adequate 
volume and appropriate term, a change in the 
Articles would presumably be necessary . . 
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c. A regional EC instrument could be· ·developed 
for same purpose. \ 

i 

d. Oil countries could be permitted or encouraged 
to invest in SDR's, with additional alloca-
tion of SDR made by present techniques to the 
world generally in volume sufficient to match 
absorption by producers. The effect is that 
oil countries would ·receive a guaranteed 
asset, with the corresponding flow of funds 
and SDR liability distributed through other 
countries depending upon their overall 
balance of payments position. 

3. New Investment Institutions. 

a. A consumer-produc er investment bank could be 
created under joint supervision and control, 
but with producers presumably controlling 
certain basic policies and the size. The 
idea would be to provide a sort of jointly 
managed mutual fund providing diversification 
and expertise. More important, the institu-
tion would hopefully provide a multilateral 
shield to help reassure (a) host countries about 
the stability of the investment and absence of 
"political" control of their industry; and (b) 
investing countries about ample investment 
outlets an~ absence of retaliatory action. 
Large questions of organization and control 
have not been adequately studied. 

b. A "consumer bank" could be established to 
negotiate loans from producers with certain 
joint guarantees, the funds to be distributed 
by consuming country decision. 

c. A "producing-country" bank, to diversify risk 
and pool investment programs. 
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• ·. 4. Recycling Proposals -- Under the auspices of the 
IMF, or otherwise, massive swap-like facilities 
could be established to "r,~cycle" short-term funds 
among consuming countries, roughly offsetting 
differential investment patterns of producing 
countries. Terms and conditions, as well as 
determination of extent ·of borrowing rights, 
would pos.e formidable problems, but this is one 
approach being explored on intra-EC basis. 

5. Special Securities -- Consuming countries could 
offer special securities and guarantees against 
currency depreciation and/or inflation for direct 
bilateral dealings with producers. 

6. ·Import Credits. ~- Producing countries could 
simply permit payment for oil in part through 
long-term import credits, deferring balance of 
payments impact ' from oil price increases. 

7. Gold Sales -- By Whom? 

8. Normal Market Channels. 

a. Direct Investment 

b. Real Estate 

c. Portfolio Investment 

d. Euro-Markets 

9. Repayment of Debts.-- Producing countries have 
several billions of indebtedness to the U.S. and 
others that could be prepaid. 

10. Special LDC investments 

A. Long-term low or zero interest export loans 
(or even grants) to LDC's by oil producers 
in amounts equivalent to all or some of 
money flows related to higher prices. In 
effect, this would be a substitute for two-
.tier pricing. 
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B. World Bank (and other development insti-
tution) financing -- The producers will 
have more than enough money to fully fund 
these institutions, and terms could vary 
from equivalent of high grade bonds to 
heavily subsidized rates. Except for I.ate 
subsidy, this will be of no net benefit 
to LDC's unless lending is larger than any 
reduction in borrowing in consumer countries~ 
to the extent there is substitution, con-
sumer country capital markets and balance of 
payments are relieved. 

C. Producer-LDC Investment Bank The producers 
could pool funds for lending to LDC's on 
concessional terms. 

·-I 




