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CHAPTER 3

The Middle East as a Context
for Technology Transfer

I N T R O D U C T I O N

In the 1970’s the rapid expansion of oil
wealth in some Middle Eastern countries at
early stages of economic development was the
major stimulus for technology transfer. De-
pendence on oil for revenue, limited infrastruc-
ture, a scarcity of technically trained man-
power, and political and social tensions among
and within Middle Eastern countries have at
times, however, posed constraints.

This chapter outlines opportunities and con-
straints for technology transfer to Islamic
countries in the Middle East. Two overarching
themes form the context for technology trans-
fer to the Middle East. The first is the dispar-
ity between human and natural resource en-
dowments that characterizes the region as a
whole. With the exception of Iran, those coun-
tries with larger populations have relatively
low petroleum reserves. This basic imbalance
is perhaps the most important feature of the
Middle East context for technology transfer.
Neither population nor oil resources are static,
but they are critical parameters for economic
and technological development in the near
term. Technology transfer is thus constrained
more in some countries by limited capabilities
to purchase advanced technology, and in
others by a scarcity of indigenous technical
manpower.

Social and political concerns also shape the
context for technology transfer to the Middle
East, but in so many ways that it is impossi-
ble to generalize. As Middle Eastern countries
attempt to combine Western technology with
traditional values, the role of Islamic tradition
and culture becomes difficult to define: some-
times it may support transfer, at other times
it may be an impediment. Regional conflicts
often limit prospects for civilian transfer; on
the other hand, opportunities for regional

cooperation are also available in joint eco-
nomic development projects.

No one context, of course, can be considered
optimal for technology transfer. Opinions vary
about the significance of particular factor en-
dowment mixes (involving land, labor, and
capital resources) and of sociopolitical factors.
A country with a high level of capital availa-
bility and a highly educated pool of scientific
and technical manpower would certainly be
more capable of obtaining and using imported
technology than one that has neither the fi-
nancial resources to purchase technology nor
the human capability to use and absorb it.

Technology can itself be considered an ad-
ditional resource. While requiring other inputs
to be effective, technology can also be used so
as to substitute for resources in short supply.
Viewed from this angle, the challenge is to car-
ry out transfer of technologies that will utilize
existing factor endowments in the most effec-
tive way. In order to do this, a variety of tech-
nologies are needed. For these countries, im-
portation of less sophisticated technologies
may be critically important in some sectors,
while advanced technologies are needed in
others.

Definitions of the Middle East region range
from the borders of the Arab states and Israel
to the much broader region of Muslim states
extending into North Africa, Asia, and the So-
viet Union. The region represents a broad mix
of resource endowments, levels of industriali-
zation, and social and political systems. The
countries of the region also vary in the levels
and types of their technology imports, their
technology suppliers, and hence in their pros-
pects as potential markets for Western goods
and services.

55



56 ● Technology Transfer to the Middle East

This report focuses primarily on six coun-
tries—Algeria, Egypt, Iran, Iraq, Kuwait, and
Saudi Arabia. OTA recognizes that the six na-
tions selected for special attention in this
study are by no means representative of the
Middle Eastern region as a whole, however
defined. They do not include the poorest states
of the region, such as the Sudan; the more
radical states, such as Libya; or any non-
Islamic country in the region. They also do not
include the region’s most technologically ad-
vanced country, Israel, since the main focus
of the report is on those Middle Eastern coun-
tries which only in the past 10 to 15 years have
tried to bridge the development gap very
rapidly. Israel’s distinct historical experience
and technological capabilities put it in a sep-
arate category, one that presents different
issues and problems for technology transfer
than those in the six countries under review.

OTA’s selection is intended to highlight key
elements that present different opportunities

and dilemmas for technology transfer. All of
the countries in this study, for example, are
oil producers, share a common Islamic heri-
tage, are located in a hostile desert geographi-
cal context, and are attempting rapid econom-
ic development based largely on revenues from
oil and gas. The differences among them, how-
ever, are striking and lie chiefly in levels of hy-
drocarbon reserves and production, financial
reserves, economic structure, population size
and composition, social and political systems,
and past experience with technology transfer.

This chapter describes the context in which
technology transfer occurs and in which poli-
cy decisions must be made. The major part of
the chapter discusses the natural, financial,
and human resources of Middle Eastern coun-
tries of particular interest. In conclusion, the
social and political context is briefly consid-
ered. Questions of how Middle Eastern leaders
develop policies to utilize these resources are
addressed in chapter 11.

N A T U R A L  R E S O U R C E S  A N D
E C O N O M I C  S T R U C T U R E

Figure 3 illustrates the disparity in the Mid-
dle East between human resources and petro-
leum reserves. Oil reserves in the Middle East
have been the key source of revenues and the
basis for industrial development in all of the
countries selected by OTA. These reserves are
especially large in Saudi Arabia and Kuwait;
reserves in Algeria and especially Egypt are
more limited. In contrast, the manpower base
for technology transfer is larger in Algeria and
Egypt, while being much smaller in Saudi
Arabia and Kuwait.

The positions of these countries change,
however, when viewed from different perspec-
tives. Petroleum revenues in relation to pro-
duction contrast sharply with the same rela-
tionship on a per-capita basis. A comparison
of figures 4 and 5 shows how the positions of
various countries change when crude oil re-
serves are calculated on a per-capita basis. As
illustrated by figure 5, Kuwait, a small city-

state northwest of the Persian Gulf, has the
highest per-capita oil reserves of any Middle
Eastern country. In contrast, Kuwait ranks
on a par with Iran (fig. 4) when total oil re-
serves are compared. Disparities also exist
among the countries in both gross domestic
product (GDP) and gross fixed capital forma-
tion (GFCF) per capita, as well as in the rela-
tionship between the two (figs. 6 and 7).
Kuwait emerges as the high extreme when
these indicators are examined on a per-capita
basis, while Saudi Arabia and Iran were the
high extremes on the basis of sheer wealth and
investments in infrastructure, irrespective of
population size.

N A T U R A L  R E S O U R C E S

Petroleum

The six countries included in this study are
similar in their present emphasis on hydrocar-
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Figure 3.— Population Compared to
Crude Oil Reserves, 1980
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Figure 5. —Crude Production Per Capita Compared to
Crude Reserves Per Capita, 1977
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Figure 6. —Gross Fixed Capital Formation Compared
to Gross Domestic Product, 1977
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Figure 7.—Gross Fixed Capital Formation Compared
to Gross Domestic Product Per Capita, 1977

a lncludes Egypt, Morocco, Jordan, Syria, Tunisia, Turkey, AIgeria

Note The I M F does not report national accounts statistics for Bahrain, Lebanon,
Qatar and South Yemen They are not Included on this figure Gross Capital
Formation iS used for Israel, and Oman, Iraqi GDP data IS from 1976 Iraqi
GFCF dala IS from 1975

SOURCE International Monetary Fund International Financial Statistics Year-
book 1982

bons as a source of their revenue and growth.
To be sure, the centrality of petroleum is a
comparatively recent development in some of
the countries under review. But today, oil and
gas account for over 90 percent of total mer-
chandise exports of five of the six countries
under review, and for a large proportion of do-
mestic production.

Even in Egypt, the country with the small-
est oil resources, petroleum has recently be-
come centrally important. Through the 1960’s,
for example, Egypt was the world’s leading
producer of cotton fiber and a major producer
of other agricultural products. Today, how-
ever, with population growing rapidly, Egypt
has become a net importer of many basic food
products, and in recent years, the importance
of cotton exports has declined. Instead, Egypt
relies increasingly on petroleum and worker
remittances for export revenues; in 1981, oil
revenues accounted for 70 percent of Egyptian
export earnings.

Aside from Iran and Iraq, the emergence of
the Middle East as an important petroleum
exporting region dates only from the middle
of this century. Before World War II, few
countries besides Iran and Iraq had discovered
or developed oil resources. While oil had also
been discovered in Saudi Arabia and Kuwait
before the war, exports became significant
only in the mid-1940’s for Saudi Arabia, and
later in the decade for Kuwait. At the begin-
ning of the 1950’s, development of Middle
Eastern oil was still in its early stages; in the
next 10 years, production nearly tripled, and
in the following 10 years, it tripled again. Oil
output in the Middle East rose from nearly 10
million barrels per day (b/d) in 1967 to 22 mil-
lion b/d in 1977, an annual increase of 8.3 per-
cent; by 1977, the Middle East alone accounted
for over 36 percent of total world output and
about 60 percent of total world exports.1

Despite the common importance of petrole-
um, however, there is a sharp division between
the oil-rich countries and those less well en-
dowed with hydrocarbon resources. Table 2
and map 1 illustrate some of the major differ-
ences in oil reserves, production, and exports
among the six countries examined, with Sau-
di Arabia, Kuwait, and Iran at one end of the
spectrum and Egypt and Algeria at the other.
Saudi Arabia’s huge proven oil reserves, for
example, estimated at 165 billion barrels in
1983, vastly exceed by as much as 18 and 50
times those of Algeria and Egypt, respective-
ly.’ Saudi Arabia’s close to 10 million b/d in
crude oil production in 1981, was more than
16 times that of Egypt.3 Similarly, Saudi Ara-
bia’s 9.3 million b/d petroleum exports vastly

——
1 Peter Mansfield, The Middle East (Oxford: oxford Univer-

sity Press, 1980), p. 87.
2 The World Bank cites Egyptian oil reserves at 2.9 billion

barrels. An estimate of 3.3 billion barrels is included in ‘‘Eco-
nomic Trends Report: Egypt, Economic and Commercial Sec-
tions, American Embassy, Cairo, Egypt, Sept. 6, 1 982. p. 10.

‘In 1977 before the Iranian Revolution and the outbreak of
war between Iran and Iraq, Iran, Iraq, .Saudi  Arabia  and Ku-
wait accounted for about one-third of total hl iddle 1; ast crudt’
oil production, and Iran and Saudi Arabia numbered among
the four largest producers in the world. See hlansfield, op. (it.,
p. 89.
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Table 2.—Oil and Gas in the Middle East

Reserves ProductIon Exports Apparent consumption

Crude Total prod Crude Refined

Crude Oil Natural gas Oil Na.t gas Oil petroleum Dry Petroleum Dry

(billion bbl) (tr l l l lon ft 3 ) (1,000 bpd) (billion ff3) exports product gas (thousand bpd) qas

1981 1971 1980 1979

33.2 2.625 1.656 460

131.5 1.294 1.012 1.539

30 542 595 ND
1124 9 8 3 5 9 9 0 0 1 786

485.0 3.178 1.662 1. 401
27.5 3.487 2.514 509

Dry gas 1979 e x p o r t s  1 9 7 9 1979 1979 1979

213 2 0 8 1 294 0 154 213

520 1 082 71 393 104 12q

ND 267 33 ND 226 ND

390 8818 429 0 415 390
512 2407 141 134 532 358

60 3275 42 ND 191 ND

SOURCE Energy Information Administration U S Department of Energy International Energy Annual 1980 (Washington D.C., U.S. Government Printing Off Ice September
1981) pp 28 29 66 67 86





Ch. 3— The Middle East as a Context for Technology Transfer • 61
 

exceeded the 199,000 b/d of crude oil exported
from Egypt in the same year. In the 1970’s,
Saudi Arabia and Iran were the two largest
oil exporters in the world, and oil revenues in
Saudi Arabia were the largest in the world.

While reserves are large in Iraq and Iran,
the war between them has resulted in greatly
reduced petroleum exports. This has been true
especially in Iraq, where petroleum exports
were at a record low of less than 1 million b/d
as of 1983 in contrast with three times that
level before the outbreak of hostilities.

In some countries, such as Algeria and Iran,
natural gas has also been important. Table 2
highlights some of the major differences in
natural gas reserves, production, and exports.4

—
‘For the Persian Gulf region, proved natural gas resources

have been estimated at about 700 trillion ft3, or about 26.6 per-
cent of the world total. In 1980 the aggregate gross produc-
tion of natural gas in the Persian Gulf countries was 4.3 trillion
ft3. But 60 percent of this was flared, and less than 5 percent
reinjected into oil reservoirs. See U.S. Department of Energy

——. .— .

As table 2 illustrates, dry gas exports have
been very important for Algeria and Iran in
particular, whose reserves of natural gas are
among the world’s four largest. In 1983, Ira-
nian proven natural gas reserves, estimated
at about 483 trillion cubic feet (ft3), were sec-
ond only to those of the Soviet Union. Dur-
ing the 1970’s, Iran was the largest natural
gas exporter in the Persian Gulf. Algerian nat-
ural gas reserves have been estimated as
fourth in magnitude after the Soviet Union,
Iran, and the United States.5

The Petroleum Resources of the Middle East, Foreign Energy
Supply Assessment Program Series (Washington, D.C.: Energy
Information Administration, May 1983), p. 75.

‘See U.S. Department of Energy, The International Enera
Afanua), 1982 (Washington. D. C.: U.S. Government Printing
Office, September 1983), p. 80. In 1981.  Algeria possessed an
estimated 131.5 trillion ftq of natural gas reserves, and approx-
imately 29 trillion ft~ of probable and possible reserves; this
did not include an additiond 1,5 billion barrels of liquefied petro-
leum gas. Dr~r gas exports from Algeria in 1979, at close to 400
billion ft3, were higher than most other countries in the Middle
klast, and more than 2½ times those of Iran.

Photo credit Aramco World Magazine

Butane and propane Iiquefied gases are stored in special refrigerated tanks prior to export from Saudi Arabia



62 ● Technology Transfer to the Middle East

In Egypt, natural gas reserves are far more
limited but not insignificant. Egypt’s proven
natural gas reserves are now estimated at be-
tween 5.5 and 7 trillion ft3.6 Although natural
gas reserves in Saudi Arabia, at about 121 tril-
lion ft3 in 1983, are fifth in size, in Saudi
Arabia and Kuwait the production of natural
gas has been small relative to oil, and almost
all has been associated gas (i.e., gas produced
in conjunction with petroleum extraction oper-
ations).

As discussed in chapter 14, however, pros-
pects for oil and gas production in the Middle
East are uncertain. on the one hand, some ob-
servers argue that oil reserves may be signif-
icantly depleted in many Middle Eastern coun-
tries by the beginning of the 21st century. One
study conducted by the Department of Ener-
gy (DOE), for example, projects that if the
average production during the 1990’s were to
remain the same as that in the 1980’s, then
by the year 2000 over one-half of the total
known oil resource base in the Persian Gulf
would be depleted.7 On the other hand, large
reserves can be expected to remain in the Mid-
dle East for the next two decades, and oil re-
sources are not static. Several Gulf States will
be able to produce some additional deposits,
using more costly secondary recovery tech-
niques, and large oil fields may yet be discov-
ered. In addition, the importance of natural
gas may rise greatly during the post-1990 pe-
riod, offsetting the projected decline in oil pro-
duction.

Water

Aside from oil and natural gas, the natural
resources of all six countries selected by OTA
are limited. With a minimum of 40 percent of
the land mass of these countries classified as
desert–and in some instances, more than 90
percent-the limited amount of cultivable land

6 Ibid, p. 80; and “Economic Trends Report: Egypt, ’ Eco-
nomic and Commercial Sections, American Embassy, Cairo,
Egypt, Sept. 6, 1982, p. 10.

7 U.S. Department of Energy, The Petroleum Resources of the
Middle East, op. cit., pp. 67, 82. These estimates are based on
the assumption that oil production will increase at an average
rate of 6 percent in the 1980-95 period; during recent years this
has not actually occurred.

in these countries makes extensive agricultur-
al development difficult. The Arabian penin-
sula is the most arid part of the Earth, with
Saudi Arabia the largest country in the world
having no rivers and few streams. In the other
countries under study, basic resources for agri-
cultural expansion—mainly water—have been
limited as well, and prospects for substantial
improvement are uncertain.

The scarcity of water is a critical constraint
in most of the countries under review, al-
though the situation has been alleviated some-
what in recent years by desalination and the
construction of dams and irrigation systems.
All of these countries have upgraded the de-
livery of potable water, particularly in urban
areas. The Middle Eastern region is fed by two
main river systems: the Tigris-Euphrates and
the Nile. These two river systems have been
the lifeline of this region for centuries, and the
heart of great ancient civilizations. Both sys-
tems, however, are today limited in their abil-
ity to support the region’s rapidly growing
population.

Agriculture

Limited water availability has precluded ex-
tensive agricultural development. Most ex-
treme in this regard are Saudi Arabia and Ku-
wait, with well over 90 percent of their land
mass in 1982 classified as desert. Although
there is some variation among the countries
under review, all have considerable expanses
of unpopulated land, with a few areas of dense
population. Cultivable land is generally re-
stricted to small areas lying between vast
stretches of desert and steppe. In Iran, for ex-
ample, more than 50 percent of the total land
area has been classified as desert, wasteland,
or barren mountain range of no agricultural
value. In the late 1970’s, only 15 to 16 percent
was regarded as land that could be farmed
with adequate irrigation.8 In Egypt, agricul-
tural cultivation has been limited to only 4 per-
cent of the country, with harsh desert compris-

8 Richard F. Nyrop (cd.), Iran: A Country Study (Washing-
ton, D. C.: Foreign Area Studies Series, The American Univer-
sity, 1978), pp. 330-331.
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Photo Credit Chevron U.S.A., Inc.

Pipeline construction in Saudi Arabia

ing much of the remainder. In only a few of
the other countries in the Middle East outside
of the six examined by OTA—such as the Fer-
tile Crescent in Syria—can greater wealth in
agricultural land be found, but even here, rain-
fall is uncertain, and the amount of cultivated
land small.

This is not to suggest that agricultural prod-
ucts have been insignificant for domestic con-
sumption or as sources of income for most of
these countries. Aside from hydrocarbons,
agricultural products have comprised the bulk
of exports from many of them, including such
items as barley, wheat, and dates from Iraq,
cotton from Egypt, and dried fruit from Iran.
But the resources for agricultural expansion
have been limited, and the climate for expan-
sion of crops much less favorable than in other
parts of the developing world.

The further development of agricultural re-
sources is an open question. The extent of
underground water resources in the Egyptian
and Arabian deserts has yet to be fully deter-
mined, and in Egypt, there has been some de-
bate over whether agriculture there has actu-
ally reached its limits, given Egypt’s physical
environment (sun, soil, and water). Israel’s suc-
cess in agricultural production with limited
resources is perhaps a case in point. For the
time being, however, harsh climate and terrain
make the region an importer of many food and
agricultural products.

Minerals

The six Middle Eastern countries selected
by OTA may have significant reserves of min-
erals, but they have not been extensively de-
veloped. Saudi Arabia and Iran, for example,
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Photo credit U S Agency for International Development

Water use and management in Egyptian agriculture

are just beginning to assess their mineral
bases. With significant amounts of copper,
iron, gold, phosphate, zinc, lead, and some
bauxite found in Saudi Arabia, some observers
expect Saudi Arabia may become as important
an exporter of minerals in the future as it is
of oil today.9 Important mineral resources now
being extracted in other areas of the Middle
East10 include iron, phosphates, and, to lesser
extent, copper, manganese, coal, and salt.
Large deposits of titanium (an important
structural metal element) were discovered in
—.———

9 Louis Turner and James M. Bedore, Middle East Industri-
alisation (Hants, England: Royal Institute of International Af-
fairs, Saxon House, 1979), p. 3.

10 See Iran: A Country Study, op. cit., pp. 310-311. In 1975,
estimated reserves of some of Iran’s more important mineral
resources were: iron ore, 114 million tons (with a metal content
of 35 to 62 percent); copper ore, 1 billion tons (much of it high
grade); lead and zinc ore, 10 million tons; antimony ore, 12,000
tons; manganese ore, 720,000 tons; chromite, 7 million tons:
and coal, 300 million tons.

Egypt’s Eastern Desert in 1971, and several
observers have suggested that other large
areas of the Egyptian and Arabian deserts
that still have not been intensively surveyed
may also prove to be rich in other minerals.
In addition to hydrocarbons, Algeria has val-
uable uranium deposits in the Sahara as well
as already exploited deposits of iron, coal,
phosphates, zinc, and lead, and unexploited de-
posits of manganese, diamonds, iron, and plat-
inum. At present, however, in the Middle East
mining and production of minerals have not
been developed to a great degree, and mineral
exports comprise a very small proportion of
Middle Eastern production and exports.

F I N A N C I A L  R E S O U R C E S

Oil and gas are the foundation of the finan-
cial resources of these Middle Eastern coun-
tries. High oil revenues have allowed the oil-
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rich countries of the Middle East to be freer
of the balance-of-payments constraints found
in most other parts of the developing world.
But in those Middle Eastern countries with
smaller reserves, such as in Egypt, financial
constraints remain strong. During the current
period of oil glut, moreover, the overall finan-
cial situation of all of these countries has
changed.

The rapid influx of large amounts of capital
into the Middle East dates mainly to the early
1970’s. Large-scale capital flows resulting
from the oil price rises in 1973 generated mas-
sive financial resources for the oil-producing
countries. Nominal prices continued to in-
crease well into the early 1980’s, while oil pro-
duction remained high. As table 3 indicates,
the largest price increase occurred between
1973 and 1974, but between 1979 and 1980,
another jump in prices occurred, with Saudi
Arabian Light, for example, almost doubling
from slightly over $13 to $26/barrel (or about
$17 to $30 in 1982 prices).

While the large producers benefited most
from this wealth, the effects were felt through-
out the Middle East in: 1) private investment,
public investment, and direct assistance by oil
producing countries to other Middle Eastern
countries; and 2) labor remittances to those
countries poorly endowed with oil but which
exported manpower to the labor-short, oil-rich
nations. Large-scale capital flows into the Mid-
dle East, in turn, led to rising investments by
oil-rich countries in the West and massive im-
ports of goods and services from industrialized
countries.

Circulation of oil revenues throughout the
Middle East, however, did not greatly offset
the growth of vast differences in financial
resources among Middle Eastern countries.
Table 4 and map 2 show improvement in the
financial situations of selected Middle East-
ern countries between 1970 and 1980. In 1981,
Saudi Arabia’s gross international reserves
were reported as over $34 billion (U. S.) —more
than 20 times those of Egypt. By 1982, Saudi

Table 3.–Crude Oil Selling Prices a (U.S. dollars per barrel, Jan. 1, 1984)

1973 1974 1975 1976 1979 ‘1 980 1981 1982—
Saud i-Arabian 2.41 10,84 - 10.46 – 11.51 13,34 26.00 - 32.0 0 34.00
Light (34) ., ., ., . . . . (4,72) (19.52) (19,15) (18,02) (16.29) (30.23) (34,04) (3400)

Algerian 3.30 14.00 12.00 12,85 14.81 30.00 40.00 37,00
Saharan (44) . . . . . . . (6.47) (25.21) (19.76) (20.12) (18.11) (34.80) (42.39) (37,00)— . — . . . . .
a Figures are in  normal Prices, numbers in parentheses are real prices in 1982 dollars.

SOURCE Energy Information Administration U S Department of Energy 1981 International Energy Annual (Washington D C U S Government Printing Office 1983)
p 47 1982 prices computed from given

Table 4.— Balance of Payments and Financial Situation of Middle East Countries (million U.S. dollars)
—

Current account balance
(millions of dollars) External public debta Gross international reserves

1970 1981 ‘ ‘– ‘1970
.

1981 ‘ - 1970 1981

E g y p t  . ,
—..

– 148 – 2,135
—.———.

1,644 13,887 165 1,683–
Algeria . – 125 249b 937 14,392 352 5,915
Iran . . . . . . . . . . – 507 — 2,193 — 217 17,205 C

Iraq . . . ., . . 105 — 274 — 472
Saudi Arabia

—
71 45,119 — — 670 34,051

Kuwait . . . . . . . – 13,758 — — 290 5,077— .— —.
aOutstanding and disbursed

—

b1980
c 1979
Note Gross International reserves include holdings of gold, special drawing rights the reserve position of International Monetary Fund members in the fund and holdings

of foreign exchange under the control of monetary authorities

SOURCE The World Bank, World Developmenf Report. 1983 (New York Oxford Unlversity Press 1983). pp. 174-175 178-179
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Arabia and Kuwait claimed total official for-
eign assets of almost $199 billion-or more
than those held by the industrial country
bloc. ” And today, in addition to oil revenues,
both Saudi Arabia and Kuwait enjoy substan-
tial investment income as well. Oil revenues
to Kuwait, for example, declined during the
first 3 years of the 1980’s–falling from $19.5
billion in 1980, $13.6 billion in 1981, and a pro-
jected $8 billion to $9 billion in 1982. But this
decline has been offset by Kuwait’s rapidly
growing foreign investment income, estimated
at $6 billion in 1980, $8.2 billion in 1981, and
$9.1 billion in 1982. ’2

Egypt, and to a lesser extent Algeria, on the
other hand, have much more limited financial
reserves. Egypt is in a more favorable posi-
tion than most developing countries in that
it not only has some petroleum for export, but
also earns considerable foreign exchange from
remittances to workers from foreign countries
and companies. The bulk of Egyptian foreign
exchange revenues has come not only from pe-
troleum exports, but from three main services
largely connected with petroleum: workers’ re-
mittances, tourism, and Suez Canal tolls.13 But
at least for the past decade, Egypt faced seri-
ous balance of payments and debt repayments
problems. In 1981, therefore, Egypt’s current
account balance was a negative $2.1 billion
(U.S.), as opposed to a positive $45.1 billion
——

“See  Ragaei E1-Malldd_I,  “U.S. Economic Ties  With the Arab
States  of the Gulf and Egypt, ” The Middle East in the 1980 ‘s:
Problems and Prospects (Washington, D. C.: The Middle East
Institute, 1983), pp. 17-32. For estimates of total foreign assets,
see George T. Abed, “Arab Financial Resources: An Analysis
and Critique of Development Policies, ” in Arab Resources,
Ibrahim Ibrahim (cd. ) (Washington, D. C.: Center for Contem-
porary Arab Studies, 1983), pp. 43-70.

“’’Kuwait Economic Trends, ” American Embassy, Kuwait,
October 1982, p. 3. Figures for 1982 were preliminary estimates.
Investment income for Saudi Arabia was estimated at 35 bil-
lion Saudi riyals in 1982-83 (or about $10.2 billion at a 1982
exchange rate of 3.44 Saudi riyals = $1 U.S.). See ibid., p. 21.

l~In 1981, exports  of petroleum and petroIeum products  comp-
rised a total of 2820 million Egytian pounds (L.E.),  out of a
total export revenue of 4,04O million pounds; cotton, the sec-
ond largest Egyptian export, brought a total of only 310 mil-
lion L.E. in export revenue. And out of a total of 4,920 million
Egyptian pounds in services receipts, approximately 590 were
from tourism, 888 from Suez canal revenues and an estimated
2,200 million from workers remittances. “Economic Trends Re-
port: Egypt, ” op. cit., p. 1. (At the end of 19811 Egyptian pound
= $1.23 U. S.)

for Saudi Arabia. Gross international reserves
for Egypt were only about $1.6 billion, as op-
posed to Saudi Arabia’s $34.0 billion (see table
4). Indeed, Egypt’s external public debt reg-
istered over $13 billion (U.S.), or more than
half of its gross national product (GNP).
Egypt financial position has been supported
by foreign aid, especially from the United
States, with economic assistance in fiscal year
1981 reaching over $1 billion.

Algeria’s financial resources are also more
limited than those of the Gulf States. But
while Algeria’s external public debt is even
higher than Egypt’s, natural gas reserves have
tended to mitigate reservations about Alger-
ia’s high foreign debt and the ability to repay
it; Algeria has therefore been able to borrow
more freely. In the mid-1970 ‘s, Algeria num-
bered among the world’s most heavily in-
debted less developed countries (LDCs), both
in absolute terms and on a per-capita basis.
By 1981 Algeria’s total estimated disbursed
external debt was $17.5 billion, and the debt
service was estimated at 25 percent of im-
ports. But the easier access to foreign capital
which Algeria has enjoyed relative to Egypt
has allowed the Algerian Government to ex-
pand its investments and increase its volume
of technology trade. Thus, while Algeria’s ex-
ternal public debt in 1981 was even slightly
higher than Egypt (table 4), this represented
a smaller proportion of Algeria’s GNP, and Al-
geria’s international reserves remained signif-
icantly higher than Egypt’s. Limited capital
availability, however, still remains a serious
problem for Algeria.

Iraq and Iran represent a middle position.
Both Iraq and Iran were important petroleum
exporters before the outbreak of war, but since
then their financial positions have changed
dramatically. As the world’s fourth largest
producer and second largest exporter of petro-
leum in the mid-1970’s, Iran’s revenues from
petroleum exports grew from $155 million in
1956 to a peak of $23.6 billion in 1977. Large
oil revenues have also dominated Iraq’s
sources of foreign exchange since the early
1950’s and have largely determined the level
of imports. The Iran-Iraq War, however, has
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greatly eroded the generally favorable finan-
cial position of both countries. As income from
sales dropped with export interruption and
falling prices, and as expenditures for war-
related consumption dramatically increased,
the estimated $35 billion in Iraq’s foreign cur-
rency reserve were drawn down. Capital avail-
ability in Iraq has become severely limited and
Iraq has turned to external loans and grants.
Iran, too, has encountered financial con-
straints that were unknown before the revolu-
tion and the outbreak of war with Iraq. Iran
was able to export more oil than Iraq during
the 1982-84 period, while Iraq reportedly
received considerable Arab aid.

Prospects for financial resource availability
in the Middle East are difficult to assess. Be-
cause of their reliance on exports of oil and ex-
ternal sources of income (e.g., remittances and
foreign aid in the case of Egypt), Middle East-
ern countries will remain sensitive to their in-
ternational environment, including changes in
the oil market and regional politics. Most pro-
jections suggest that the oil-exporting coun-
tries will probably have to adapt to a lower
level of income growth in the coming years
than in the decade of the 1970’s. Opinions dif-
fer mainly as to just how much adaptation this
adjustment will require.14

One view suggests that if oil prices do not
rise dramatically, financial constraints may
become an important issue, even in the capital-
rich states. Along these lines, one estimate
projects that the price of oil, which declined
in 1983, will rise moderately after 1984.15

These projections portend only a partial recov-
ery in revenues in the following few years of
the 1980’s. In real terms, this report suggests
that by 1986, nominal government oil reve-

————
14 see, for example, Joseph C. Story and Vahan Zanoyan, “ECO-

nomic Outlook for the Middle East and North Africa, Middle
East Economic Digest, June 3, 1983, pp. 39-47.

15 According to Storey and Zanoyan, by 1985, Kuwait, aong
with some of the other smaller Gulf States is projected to be
producing either at almost full capacity or at the production
ceilings they had before the oil glut began. Saudi Arabian out-
put is projected to grow at a more moderate rate at an average
4.9 b/d in 1983, 6.15 million b/d in 1984 and to remain between
7.2 million to 7.8 million b/d in subsequent years, ibid., pp. 38-39.

nues will be about 94 percent, and their pur-
chasing power only about 74 percent, of 1981
levels.

On the other hand, other observers have
noted that at least for the capital-rich states,
even if revenues decline substantially in the
coming years, this will not necessarily lead to
more severe capital constraints in the oil-rich
nations. This is attributed to these countries’
limited absorptive capacity, and the flexibility
and diversity of capital-rich states in their
sources of revenue.16 Indeed, these observers
note, despite budgetary cutbacks in certain
sectors, the total 1984 Saudi budget was
larger than that for 1982. These issues are dis-
cussed in chapter 14.

E C O N O M I C  S T R U C T U R E

The countries of the Middle East can be di-
vided between the traditionally agricultural
and the overwhelmingly oil-based economies.
Despite some diversification during the
1970’s, this division still holds.

Figure 8 illustrates this dualism in economic
structures in the Middle East, with Egypt at
one extreme, and the oil-based economies,
mainly Saudi Arabia and Kuwait, at the other.

Prior to the 1970’s, few of the countries
under review had a well developed industrial
or manufacturing base, although their levels
of industrial production differed. In Saudi
Arabia in 1973, for example, there were four
refineries, a fertilizer plant, and a small oper-
ation for producing iron and steel products for
the building industry.17 Saudi Arabia had vir-
tually no experience with industrialization,
aside from that which the Arabian American
Oil Company (ARAMCO) had fostered, and
data suggest that under 5 percent of the
employed population was engaged in manufac-
turing activities in the mid-1960’s. Iran was
at the other end of the scale. With a larger,
more skilled population and initial discoveries
of oil more than 30 years earlier than in Saudi
Arabia, Iran’s industrial development was at

“See, for example, E1-Mallakh, op. cit.
“See, for example, Turner and Bedore, op. cit., p. 4,
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Figure 8.— Percent of GDP From Agriculture
Compared to GDP Per Capita, 1977
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a more advanced stage. Nonetheless, until the
1970’s, industry was poorly developed in most
of the countries under review.

During the 1970’s, growth in revenues stim-
ulated changes in economic growth and struc-
ture. In the countries under review, GDP grew
rapidly throughout the 1970’s, even in those
countries with smaller petroleum reserves. The
growth rate of GDP in Egypt prior to 1974

——

was a relatively poor 1 to 3 percent. Between
1975 and 1977, however, it averaged around
13 percent, before declining to an average of
8 to 10 percent annually through mid-1981.
These high rates of growth greatly offset pop-
ulation growth rates, and per-capita income
also rose rapidly. In Algeria per-capita income
in 1976 was estimated as between $780 and
$1,000, lower than that of the larger oil pro-
ducers but substantially higher than that of
neighboring countries such as Morocco and
Tunisia.

Table 5 illustrates the changes in the sec-
toral structure of GDP in selected Middle
Eastern countries. The Middle East has been
characterized by an almost uniform decline in
the contribution of agriculture to GDP and
continued importance of hydrocarbons to the
growth of the GDP. One of the largest declines
in agriculture occurred in Iran, where agricul-
ture’s contribution to the GDP declined from
29 to 9 percent between 1960 and 1977. Be-
tween 1960 and 1981, agriculture’s contribu-
tion to the GDP declined from 30 to 21 per-
cent in Egypt and 17 to 7 percent in Iraq; in
Algeria, agriculture’s contribution to the GDP
was reportedly around 6 percent in 1981.

At the same time, the proportion of the hy-
drocarbon sector in the GDP grew rapidly in
the more agricultural countries, and remained
high in the oil-rich countries. The proportion
of hydrocarbons in Algeria’s GDP grew from
about 15 percent in the late 1960’s to about
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30 percent in 1979. In Egypt, from a negligi-
ble contribution to GDP of 1 to 2 percent at
the beginning of the decade, the petroleum sec-
tor grew to over 13 percent of the GDP in
1979, 22 percent in 1980, and 20 percent in
1981.18 Today, in the oil-rich countries of Saudi
Arabia and Kuwait, GDP is still heavily oil-
centered. Egypt remains on the other end of
the scale, with a nonoil GDP still at a rela-
tively high 80 percent of the total GDP. Iran,
Iraq, and Algeria again fall in between.

Declines in agriculture have not been accom-
panied by a rise of manufacturing with like
strength. Especially for the heavily oil-cen-
tered economies, manufacturing remains a
very small contributor to GDP, registering
only about 4 percent of GDP in 1981. In Iran
and Algeria, the proportion of manufacturing
has been somewhat higher (about 11 percent),
but still below the average for both low- and
middle-income countries worldwide. Instead,
the oil-rich countries of the Middle East have
been highly service-oriented: the ratio of serv-
ices to manufacturing output is 2.5 to 3.5
times higher in Saudi Arabia and Kuwait than
the average for low- and middle-income coun-
tries worldwide; and while somewhat lower in
Iran, Algeria, and Iraq, it is well above the
world average. In Egypt, on the other hand,
manufacturing contributed 32 percent to GDP
in 1981, and the ratio of services to manufac-
turing output was well below the world
average.

18 Figure for Algeria taken from U.S. Department  of Com--

merce, Foreign Economic Trends and Their Imph”cations  for
the LJm”ted States: Algeria, July 1981, p. 2. Figures for Egypt,
from U.S. Department of Commerce, Foreign Econom”c  Trends
and Their Imph”cati”ons for the Uw”ted States: Egypt, May 1982,
p. 10. Figures for oil and nonoil GDP for the remaining coun-
tries in OTA’s study vary widely. One of the more conservative
estimates suggests that in 1980, petroleum accounted for about
70 percent of the total GDP in Saudi Arabia, 59 percent in Ku-
wait, 52 percent in Iraq, and about 22 percent in Iran, although
other estimates suggest the proportion may be much higher.
These estimates are computed from Wharton Econometric As-
sociates, Middle East Economic Outlook, vol. 3, No. 1 (Wash-
ington, D. C., April 1983), computer printout appendixes to each
country section.

There are also striking differences between
the oil-rich states and the middle-income oil
exporters in volume of exports. The export
share of GDP is highest in the oil-rich states,
reaching as high as 74, 72, and 63 percent in
the UAE, Kuwait, and Saudi Arabia, respec-
tively. Two Middle Eastern countries stand
out in this context, Algeria (33 percent) and
Jordan (51 percent). These data indicate diver-
sification in Algeria’s economy but in the case
of Jordan the important fact not revealed in
the data is substantial exports despite the
absence of oil.

IMPLICATIONS FOR
TECHNOLOGY TRANSFER

This context provides both opportunities
and constraints for technology transfer. On
the one hand, the oil-rich countries have sub-
stantial revenues, on a scale rarely found in
other LDCs, allowing for enormous purchas-
ing power for imports of advanced technology.

Especially for the oil-rich countries, how-
ever, the heavy reliance on petroleum for both
revenue and economic growth also imposes
constraints on technology transfer. The price
of oil has been subject to unpredictable fluc-
tuations so large as to have strong effects on
Middle Eastern economies. With continuing
uncertainty surrounding the price of oil, cap-
ital constraints could become more severe,
even for the oil-rich countries.

Another implication for technology transfer
stems from economic structure. Oil-centered
economies such as the Gulf States aim to de-
velop other economic sectors, but may face
constraints in such diversification due to lim-
itations in other natural resources. The oil-rich
countries, facing uncertainty in the magnitude
of future earnings, must work to increase pro-
ductivity in their economies and to expand
manufacturing. In contrast, countries such as
Egypt less well endowed with petroleum have
a somewhat more diversified resource and eco-
nomic base but face severe financial con-
straints.
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M A N P O W E R

Technology absorption requires not only fi-
nancial resources, but also a skilled scientific
and technical manpower base. Most Middle
Eastern countries face shortages of manpower
skilled in scientific and technical areas. This
is especially the case for the oil-rich countries,
while Egypt is among the countries best en-
dowed with large and skilled population re-
sources. The following section assesses the
manpower resources of the countries under re-
view, the role migration has played in address-
ing imbalances among them, and the context
this situation provides for technology transfer.

L A B O R  F O R C E

As illustrated in map 3 and table 6, differ-
ences in total population among the countries
under review are substantial. Estimates of
total population in 1981 ranged from 1.5 mil-
lion for Kuwait and approximately 7 million
to 9.5 million for Saudi Arabia, to populations
of close to 40 million in Egypt and Iran. Be-
cause of differences in land size and terrain,
population density varies considerably.
Egypt’s territory, less than half the size of
Saudi Arabia, hosts a population upwards of
five times that of Saudi Arabia. And since
Egypt’s population is heavily concentrated in
approximately 5 percent of its total territory,
the disparity in population density is even
greater. 19

The size of the labor force also varies greatly
in the six countries under review. Approxi-
mately one-half the total population of these
countries in 1979 was of working age (15 to
64 years old); in Egypt, the proportion was

“Estimates of the total population of Saudi Arabia vary
widely from 7 million to 9.5 million people, for 1980. A plausi-
ble midrange estimate is 7.7 million. Between 1970-77, most
of the countries under review had population growth rates of
between 3.1 and 4,0 percent per year. Egypt, with an annual
population growth rate of 2.1 percent, was the exception on the
low end, as was Kuwait, at 6.0 percent per year, on the high
end. Indeed, 98 percent of Egypt’s population lives in the Nile
Valley, where population density may reach as high as 2,300
persons per square mile. See J. S. Birks and C. Sinclair, Arab
Manpower: The Crises of Development (London: Croom Helm,
1980), p. 215.

slightly higher, 57 percent. The size of the la-
bor force is estimated to range from about 1.8
million people in Saudi Arabia to over 10 mil-
lion people in Egypt.

Especially during the past decade, all of the
Middle Eastern countries under review have
seen rapid growth and structural diversifica-
tion of the labor force; yet today, all are expe-
riencing shortages of skilled professional and
technical manpower necessary to meet the de-
mands associated with rapid economic devel-
opment and technology transfer from abroad.
Matching changes in economic structure dis-
cussed earlier, the proportion of the labor force
engaged in agriculture has declined over the
past two decades.20 This decline in agriculture,
moreover, has been matched by a growth in
the proportion of the labor forces employed in
manufacturing, construction, services, and in-
dustry, and in the number of managerial and
administrative personnel, professional and
technical workers, and industrial production
workers. Nonetheless, throughout the Middle
East, agriculture and pastoralism are still the
main employers of the population, while pro-
fessional and technical workers comprise but
a small share of the total work force in these
countries. (See fig. 9.)

In general, there is a sharp division between
the traditionally labor-importing and labor-ex-
porting countries. Saudi Arabia and Kuwait
have indigenous populations and labor forces
that are relatively small, less technically
skilled, and heavily concentrated in the serv-
ice sectors. On the other end of the scale are
the labor-exporting countries such as Egypt,
with larger populations and a more skilled and
diversified manpower base, but which have ex-
perienced high underemployment and unem-
ployment rates.

—— —— —
20 See The World Bank, World Development Report 1983 (New

York: Oxford University Press, 1983), pp. 188-189, 147. As il-
lustrated in fig. 9, the agricultural labor force decline may have
been even greater, as indicated by the International Labour
Organization, which reported an even lower proportion of the
labor force in agriculture in 1977.
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Table 6.—Basic Indicators, Selected Middle East Countries, 1981

Population Average annual Adult Urban population
(millions) Area population growth Iiteracy a as percent of total
(mid-1981) (1,000 km2) (1970-81) (O/., 1980) population (1981)

Saudi Arabia . . . . . . . . . . . . . . . . . 9.3b 2,150 4.5 25 68
Kuwait . . . . . . . . . . . . . . . . . . . 1.5 18 6.3 60 89
Iran ., . . . . . . . . ... . . . . . . . . . 40.1 1,648 3.1 50 51
Iraq . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.5 435 3.4 NA 72
Algeria . . . . . . . . . . . . . . . . . . . . 19.6 2,382 3.3 35 44
Egypt ., . . . . . . . . . . . . . . . . . . . . . 43.3 1,001 2,5 44 44
Average middle-income

economies . . . . . . . . . . . . . . . NA NA 2.4 65 45
NA = not available
a Adult literacy represents the percentage of persons aged 15 and over who can read and write, Data for Iran, Algeria, and Egypt are for years other than 1980 but not

more than 2 years distant from the other estimates
b As iIlustrated in the text of this report, this is among the higher estimates for the total population of Saudi Arabiaj which range between about 7 million and 95 million.
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Many occupational categories are important
for technology transfer, among them trained
scientists and engineers. Their contribution as
managers of projects, in particular, is impor-
tant. Table 7 shows the number of trained
scientists and engineers in these countries in
the 1970s. Egypt and Kuwait are at opposite
ends of the scale, although scientists and en-
gineers comprise a relatively high proportion
of Kuwait’s total labor force.

Expansion in education suggests that the
availability of scientists and engineers will im-
prove, but that disparities among countries
may remain wide. In all of the countries under
review, educational enrollments have grown
rapidly compared to those of other middle-
income countries. Between 1960 and 1980, as
table 8 shows, the proportion of the age group
enrolled in secondary school more than
doubled-and in some cases more than tripled.
By 1980, it had reached as high as 75 percent
in Kuwait, 57 percent in Iraq, and 52 percent
in Egypt, compared to the average weighted
growth for middle-income countries in general
of 39 percent. Educational training has been
extensive in Egypt, while in the labor-short
countries under review, the numbers and per-
cents of school enrollments are still low. In
1980, 15 percent of Egypt’s population aged
20 to 24 was enrolled in higher educational
establishments, as opposed to half that
amount in Saudi Arabia. Generally speaking,
the availability of indigenous scientific and
technical manpower can be expected to in-
crease as a result of these efforts.

Today the disparity among countries is,
however, especially pronounced in the voca-

Table 7.— Number of Trained Scientists
and Engineers, 1970’s

Country Total
Kuwait (1975) . . ... , . . . . . . . . . . . . . . . . . . . . 27,246
Algeria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NA
Egypt (1973) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 593,254
Saudi Arabia (1974) . . . . . . . . . . . . . . . . . . . . . . . 33,376’
Iran (1974) . . . . . . . . . . . . . . . . . . . . . . . ... , . . . 161,183
Iraq (1972) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43,645a

a Estimated data for Iraq include persons in government Institutions only
Note: Current data are not available.

SOURCE: UNESCO, Statistical Yearbook, 1981 (London Computaprint, Ltd 1981),
pp V 23-5

tional and technical fields. In Egypt, almost
one-fifth of all students enrolled in secondary
or higher level schools in 1976-77 were in vo-
cational and technical schools. The proportion
was considerably lower than this in all of the
other countries under review, especially in Al-
geria. While some of this difference maybe ac-
counted for by the different structure of tech-
nical training in the countries under review
(see ch. 11), these data indicate shortfalls from
country plans and perceived requirements. In
Algeria, the National Development Plan an-
ticipated a need for 80,000 highly skilled and
180,000 medium-skilled personnel by 1984;
50,000 people of the latter group were to be
in technical, scientific, and production areas.
In 1978, however, less than 2,000 degrees were
awarded in Algeria in scientific and technologi-
cal fields; as of 1980, higher educational enroll-
ment was 67,000 students, but only 27 percent
were in the scientific and technical fields.

FOREIGN MANPOWER

The disparities in the size and quality of
manpower resources have led to high levels of
migration in the Middle East, both within the
region itself and from without. This migration
of labor is a relatively recent phenomenon. Un-
til the early 1970’s, the Islamic Middle East
was conventionally viewed as a closed labor
market, with little inflow or outflow of popula-
tion. The oil price increases of 1973, however,
led to an exploding demand for labor in the
newly rich oil-exporting countries. Wages in-
creased, employment opportunities grew, and
labor from other countries responded ration-
ally -i.e., by moving from low-wage areas to
those of higher wages. Once a relatively con-
tained region with little migratory movement
of labor (aside from the migration of workers
from Algeria to France and the resettling of
many West Europeans in Israel), the Middle
East became a region of dynamic and massive
labor migration. The migration involved both
skilled and unskilled labor, and entailed move-
ment both among the Middle Eastern coun-
tries and from almost all other regions of the
world.



.

Ch. 3—The Middle East as a Context for Technology Transfer ● 7 5

1 -

I

3

.ii
l-u

--f
z



76 “ Technology Transfer to the Middle East

During the 1970’s, therefore, the pattern of
labor movement in the Middle East became
highly complex, affecting employment in all
economic sectors. Algeria continued to export
unskilled labor mainly to France while import-
ing skilled labor from other countries in the
Middle East. The oil-rich countries became im-
porters of all skills in greater numbers, while
Egypt became a major exporter of all skills.”
The Sudan and the Yemens continued to ex-
port unskilled labor. And some countries, such
as Iraq, began to both import and export la-
bor simultaneously.

As the demand for manpower rose, the num-
bers of migrants in the Middle East grew, so
that by the mid-1970’s, one-fourth of North
Yemen’s labor force and almost one-third of
Jordan’s was employed in other countries of
the Arab world,22 while close to three-fourths
of Kuwait labor force was comprised of for-
eign personnel. Table 9 illustrates one set of
estimates of the magnitude of migrant work-
ers in the Arab world in 1980. According to
these data, the number of Egyptians working
in other parts of the Arab world grew to al-
most 750,000 in 1980. Beginning in 1976,
Asian labor–Pakistanis, Indians, Bangla-
deshis, Koreans, Baluchis, and others, or peo-
ple from countries which traditionally had lit-
tle contact with Arab economies-began to
migrate to the Middle East as well. The num-
ber of Pakistanis and Indians working in the
Middle East grew to more than 650,000 in
1980. 23 At the same time, the influx of person-
nel from Western countries also increased,
mainly to work in highly skilled professional
and technical positions.

21 For a discussion of the development of engineering skills
in particular in Egypt, and problems of utilizing skills most
closely associated with technology transfer and industrial de-
velopment, see Clement Henry Moore, lmages of Development;
Egyptian Engineers in Search of Industry (Cambridge, Mass.:
MIT Press, 1980).

22Nazli Choucri, Migration in the Middle East: Transforma-
tions, Poli~”es and Processes, Technology Adaptation Program,
Massachusetts Institute of Technology, Cambridge, Mass.,
1983, p. 3-4.

23 According to another estimate, the number of Pakistanis
alone working in the Middle East grew from less than 200,000
in 1975 to almost 1.25 million in 1979, See ibid., pp. 3-10, 3-11.

Table 10 illustrates the sectoral distribution
of foreign workers for two of the largest labor-
importing countries in the Middle East, Saudi
Arabia, and Kuwait as of the mid-1970s. Both
Saudi Arabia and Kuwait have been particu-
larly dependent on foreign workers in their
manufacturing, construction, and commerce
sectors. In Kuwait, the construction sector is
nearly completely (95 percent) dominated by
foreign workers, with about 90 percent of the
manufacturing sector being comprised of for-
eigners as well. According to one estimate,
Egyptians and Turks make up between 20 and
25 percent of Iraq’s work force, a significant
proportion of whom are in agriculture, serv-
ices, and construction. In many Middle East-
ern labor-importing countries, Asian labor—
mainly Korean, Indian, and Pakistani-has
dominated much of the construction sector,
while Egyptian labor has dominated manufac-
turing and such services as education and
medicine.

Foreign workers are generally concentrated
in either the technical occupations or in the
lowest skilled, manual occupations, while in-
digenous personnel are concentrated in either
the managerial positions (often with foreign
assistants or deputies) or in the service occupa-
tions outside of the production process. Table
11 illustrates the occupational distribution of
the labor force in Kuwait. In Kuwait, Egyp-
tians and Jordanians make up large percent-
ages of the professional and technical work-
ers. Kuwaitis make up a larger share of the
managerial and clerical workers, with Jorda-
nians being the major foreign group filling
these jobs. In the second half of the 1970’s
Saudi Arabia likewise grew increasingly reli-
ant on foreign labor in the managerial, profes-
sional and particularly the technical occupa-
tional groups.

Information on the number of migrant work-
ers in Iran has been unavailable since the Ira-
nian revolution. While there may have been
upwards of 1 million foreign workers in Iran
in 1977, there is little reason to believe that
more than a fraction of these workers remains.
Prerevolution patterns were that the unskilled
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workers came from Afghanistan, while the
skilled workers came from the Far East.

For many of the labor-exporting countries,
on the other hand, large-scale out-migration
of technical and professional manpower has
led to shortages in these skills at home. Due
to out-migration of skilled personnel, Egypt,
traditionally a “labor surplus” country, has
experienced labor shortages in many of the
skilled occupations, such as administrators,
teachers, and clerks, of which Egypt continues
to be a major supplier to other Arab coun-
tries.” Algeria today exports over 15 percent
of its labor force. The bulk of Algerian mi-
grants go to Europe, particularly to France,
where these migrants work mainly as laborers
and semiskilled workers, primarily in the
heavy industries and construction.

Projections concerning migrationary move-
ments and changes in Middle Eastern labor
resources are uncertain. With the decline in oil
prices and shifts in development plans and pol-
icies (discussed in ch. 11), some observers have
already noted an apparent stabilization, if not
decline, in the magnitude of migration to and
within the Middle East. Iraq is one of the only
exceptions: owing to the drain on its labor
force caused by the war with Iran, Egyptians
and other foreigners have been recruited to
move there in greater numbers.

Labor issues in the 1980’s will be determined
not only by magnitude of demand, but by its
structure and composition. A World Bank
study predicted that the oil-rich nations’ man-
power requirements will rise sharply in the
next few years especially in manufacturing.25

This study, carried out in the late 1970’s, esti-
mated that demand will be greatest in the

“Emigration of workers, for example, has allegedly created
bottlenecks in Egypt particularly in the construction and pe-
troleum sectors. See, for example, Saad Eddin Ibrahim, “Oil,
Migration and the New Arab Social Order, ” Rich and Poor
States in the Middle East Malcolm H. Kerr and El Sayed Yassin
(eds.) (Boulder, Colo.: Westview Press, 1982), pp. 38-44.

“See Ismail Serageldin and James Socknat, “Migration and
Manpower Needs in the Middle East and North Africa, 1975-
85, ” Finance and Development, vol. 17, No. 4, December 1980,
pp. 35-36. Note, however, that the study was carried out prior
to the period of lower oil exports in the early 1980’s when many
foreign workers were sent home from the Gulf States.

“technician” category and in the professional
and technical occupations.

It is difficult to predict whether increased
education and training at home will be suffi-
cient to meet these demands, and to what ex-
tent demand will have to be met with foreign
manpower. But for the labor-importing coun-
tries, most projections indicate that the de-
mand in the technical and professional sectors
may be met largely by foreign workers. The
same World Bank study estimated that by
1985, between two-thirds and three-fourths of
the manpower requirements of the oil-rich na-
tions, in four out of the top five occupational
levels will be filled by foreigners.26

The impacts of the recent decline in oil prices
on migration, however, remain to be seen. If
economic growth rates remain high, labor re-
quirements will grow as well. But if further
retrenchment in economic activity should oc-
cur, the need for foreign labor will decline.
Large layoffs of foreign workers in Saudi Ara-
bia’s petroleum industry, especially in the
Eastern province, for example, and Kuwait’s
decision in 1983 to send many Asian workers
home are cases in point.” But there is no way
of judging now whether a large-scale exodus
of other types of foreign labor will occur.

IMPLICATIONS FOR
TECHNOLOGY TRANSFER

Implications of the manpower situation for
technology transfer are difficult to assess. For
the labor-importing countries, for example, it
is unclear at what point the dependence on for-
eign labor becomes a problem. Foreign work-
ers can provide enormous economic benefits
for recipient countries, aiding technology
transfer by filling jobs for which the appropri-
ate skills cannot be found among indigenous
personnel. But if one aim of technology trans-

‘Professional and technical personnel, other professional per-
sonnel, technicians, and skilled office and manual personnel re-
quirements were expected to be filled largely by foreigners; only
“other subprofessional” occupations were projected to be
staffed largely with nationals. See ibid., p. 35.

“See, for example, “Kingdom Restricts Foreign Work Force, ”
Middle East, vol. 2, No. 4, Mar. 20, 1983, p. 3.



80 “ Technology Transfer to the Middle East

fer is to maximize technology absorption
among the indigenous personnel, then the con-
tinued presence of foreign workers may high-
light a bottleneck in the technology transfer
process. What is clear, however, is that the
labor-importing countries of the Middle East
remain heavily dependent on foreign labor in
sectors and occupations critical for technology
transfer, and levels of training in the techni-
cal fields suggest that this situation may not
significantly change for some time.

The manpower context for technology trans-
fer in the labor-exporting countries is two-
sided. On the one hand, the export of skilled
labor provides remittances, providing coun-
tries such as Egypt with substantial revenue
and thus enhanced purchasing power for ad-
vanced technology from abroad. Some have

also argued that job vacancies created in
Egypt by out-migration could stimulate up-
ward mobility among those who stay behind.28

On the other hand, the loss of highly skilled
manpower in many labor-exporting countries
has exacerbated problems at home.29 Many ob-
servers have argued that the out-migration of
doctors, teachers, engineers, and other highly
skilled manpower has left shortages which it
will take years of training to fill. The policies
different Middle Eastern countries have
adopted to deal with these issues are discussed
in chapter 11.

28 See Georges Sabagh, “Migration and Social Mobility in
Egypt, ” Rich and Poor States in the Middle East, op. cit., pp.
72-73.

29 Choucri, op. cit., p. 9-4 and ibid., pp. 72-73.

S O C I A L / P O L I T I C A L  C O N T E X T

Technology transfer both affects and is af-
fected by the social and political milieu in
which it occurs. In the Middle East, religious
and cultural factors, domestic social strains,
and regional politics all play a role in technol-
ogy transfer, in addition to the economic and
manpower factors described above. This sec-
tion briefly discusses the role of Islam, social
stratification, social attitudes toward work
and women, and regional politics as they relate
to technology transfer to the Middle East.

S O C I A L  F A C T O R S

The past decade in the Middle East has been
characterized by two sometimes contradictory
tendencies: increased modernization, secular-
ization, and/or “Westernization” on the one
hand, and a greater reaffirmation of Islamic
traditional values on the other.

Rapid economic development has brought
with it substantial change in social structures
and attitudes throughout the Middle East.
Until the middle of this century, the Middle
Eastern countries under review were largely
tribal-nomadic or agricultural societies where

Islam formed the basis of culture and tra-
dition.

The migration to the towns and the settle-
ment of nomads, however, which came with
economic growth and industrialization, in
some cases changed the social systems and at-
titudes of the indigenous populations and
created new cleavages and classes along ur-
ban/rural and social and economic lines. Eco-
nomic development and technology transfer
coincided with the development of new urban
upper-middle classes and the emergence of a
new class of often Western-educated tech-
nocrats. The influx of foreigners to the Mid-
dle East brought with it new Western ideas
and consumer goods often embraced by the in-
digenous populations.

In all of the countries under review, how-
ever, these changes have been accompanied by
powerful conservative strains as well. First,
the vast majority of the indigenous popula-
tions remain relatively removed from the in-
dustrialization and technology transfer proc-
ess; indeed, a schism has sometimes appeared
in these countries between this majority and
the minority of people who are most involved
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in and who reap the benefits of economic
growth. Among almost all groups and classes,
moreover, traditional and family/kinship
values and norms, based on the Islamic reli-
gion, endure. More than 90 percent of the
population of each of the six countries under
study are Muslims, and Islam remains an im-
portant source of legitimacy for Middle East-
ern governments—as well as for opposition
groups. Although the interpretation of Islamic
tradition and culture varies widely among na-
tions and different social classes and groups,30

the rise of Islamic fundamentalism through-
out the Middle East has reaffirmed the impor-
tance of retaining Islamic tradition and culture
in the face of economic change.

Opinions vary as to the context these social
factors provide for technology transfer. One
argument is that Middle Eastern and Islamic
tradition and culture are intrinsically at odds
with technology transfer from the West. This
view is based on the notion that Islam is fun-
damentally resistant to change, and thus rep-
resents an impediment to economic develop-
ment and technology transfer. Although this
view has generally been discredited, it is one
that still colors the vision of some Western
observers .31

Some Middle Easterners, however, also wor-
ry about an incompatibility between Islam and
Western technology. Here, the argument is
that Western technology must be carefully se-——

30 The underlying current in all of the countries under review,
the precise nature of “Islam” is nevertheless quite varied, with
sharp splits among Sunni and Shi ‘ia, fundamentalist and more
liberal, urban, and rural, etc. The fundamentalist Shi’ia Islam
of the Ayatollah Khomeini, for example, is in many ways dif-
ferent from the conservative Sunni Islam of the government
of Saudi Arabia or the more liberal interpretations in Egypt.
In many Middle Eastern countries, the more symbolic and
socially conservative popular Islam of the poorer classes con-
trasts with the more liberal, intellectualized Islam of the
wealthier, educated classes, In all cases, however, Islam is a
key factor in individual and group identity. See, for example,
Michael Hudson’s discussion in “The Islamic Factor in Syrian
and Iraqi Politics, ” Islam in the Political Process, James P. Pis-
catori (cd.) (Cambridge, Mass., 1983).

31 For a di9cu9sion of some of these arguments, sw Michael
C. Hudson, “Islam and Political Development, ” lshn and De
velopment, John L. Esposito (cd. ) (New York: Syracuse Univer-
sity Press, 1980), pp. 1-25. For a discussion of this view as rele-
vant to the developing world as a whole, see, for example, Denis
Goulet,  The Uncertain Promise (New York: IKOC/North
America, Inc., 1977), pp. 17-30.

lected and adapted to meet indigenous needs,
or the viability of a traditional, Islamic social
and cultural fabric will become severely threat-
ened. Contemporary Western technology, pro-
ponents of this view argue, embodies its own
Western values, both in terms of those inher-
ent in the technology and those embodied in
the channels through which technology is
transferred. These values are considered to
conflict with the human values, traditions, and
social patterns found in traditional Muslim
society. In line with this view, many Islamic
fundamentalist groups, for example, are now
advocating a return to the fundamental values
of the past and a rejection of much that is
“modern” or “Western.” In their view, tech-
nology transfer is a disruptive process, one at
odds with traditional society and demanding
fundamental changes in the recipient coun-
try’s whole social fabric to conform to the val-
ues embodied in the technology. In this view,
technology transfer may be often rejected out-
right, or the stress laid on transferring “appro-
priate” technology.

In contrast, others believe that Middle East-
ern and Islamic culture and tradition comple-
ment technology transfer from the West. Pro-
ponents of this view argue that nothing
inherent in Islam would oppose technology
transfer; on the contrary, Islamic tradition is
regarded as having traditionally encouraged
scientific inquiry and modernization, and tech-
nology transfer is regarded as a means of en-
hancing this process. Resistance to technology
transfer in the name of Islam, proponents of
this view argue, therefore has little to do with
the essence of Islam itself. Instead, they argue,
Islam is being used simply as a rallying cry
or a source of legitimacy on the part of those
disaffected social or economic groups opposed
to technology transfer in one form or another.
“I slam,” one such observer writes, “is an in-
strument espoused both by incumbent govern-
ments and opposition forces as they . . . try to
obtain legitimation and mass support for their
programs and policies."32 Proponents of this

92 Hudson, op.. cit., p. 13. Whether in economic or political af-
fairs, another observer argues, Islam has become “the language
of both power and resistance to power” (Vatin, p. 98 in Pis-
catory).
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view argue that values associated with West-
ern technology can be shaped by the social mi-
lieu into which this technology is transferred,
and combining science and faith has been the
theme of several writings and political parties
in the Middle East.33 Depending on the tech-
nology and its method of transfer, proponents
of this view argue, Western technology may
be used to buttress, if not to further promote,
traditional values and beliefs.34

A third argument is a combination of these
two. In this view, technology transfer is
viewed as intrinsically neither destructive nor

33 See, for example, Ziauddin Sardar, Science, Technology and
Development in the Muslim World (London: Croom Helm Ltd.,
1977).

34 Ziauddin Sardar, ibid. For a broader discussion of this, see
John D. Montgomery, “Development Without Tears, ” Tech-
nology and International Affairs, Joseph S. Szyliowicz (cd. )
(New York: Praeger, 1981), esp. pp. 155-170.

supportive of traditional Islamic values, but
as having the potential to lead to a new and
distinct situation that contains elements both
traditional and modern. As illustrated in the
case of Japan, for example, adherents of this
position argue that it is possible for Western
technology to interact synergistically with tra-
ditional culture, neither destroying the tradi-
tional nor the modern, but ultimately creating
a new and more productive pattern.35

Because interpretations of Islam vary, there
is no one way in which Islam can be said to
blend or conflict with economic development
and technological change so as to resolve these
arguments. Little in the writings of Islam and

35 For a discussion of some of these ideas, see Charles Weiss,
Jr., “Mobilizing Technology for Developing Countries, ” World
Bank Reprint Series: No. 95, reprinted from Science, vol. 203,
Mar. 16, 1979, p. 1.

Photo credti Saudi Arabian Ministry of Commerce

Muslims from all over the world travel to Mecca in Saudi Arabia. For centuries, this has been a place of pilgrimage
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religious practice spells out clearly the extent
and ways in which technology should be used
or adopted. Because all practices associated
with economic or technological change are not
explicitly discussed, the evaluation of technol-
ogy and its consequences by Islamic precepts
has had to rely on interpretation of law and
practice, and these have varied among coun-
tries and Islamic groups. Thus, Islamic tradi-
tion and culture can be viewed as comprising
a social context that may be either hostile to
or favorable for technology transfer, depend-
ing on other social factors and the attitudes
of the government in power.

In addition to issues concerned with the in-
terplay of Islamic tradition and culture with
technology transfer, two commonly cited ex-
amples of the effect of social attitudes on tech-
nology transfer are attitudes towards female
employment and attitudes concerning occu-
pational prestige. In light of the labor con-
straints discussed above, both of these issues
are often regarded as having important impli-
cations for technology transfer.

While the role of women in Middle Eastern
Islamic societies is certainly complex, and al-
though there is wide variation among Middle
Eastern countries, a woman’s role in the Mid-
dle East has traditionally been outside of the
labor force and segregated from men. One re-
sult has been to limit the potential size of the
total labor force. Especially for the labor-short
countries, this may have contributed to the
manpower shortages affecting economic devel-
opment and technology transfer.36 Today,
evidence suggests that the role of women and
attitudes toward female employment in the
Middle East have been changing: even in
Saudi Arabia–among the most conservative
Middle Eastern countries in this regard–the
proportion of women in schools and in the la-
bor force has grown considerably since the
early 1970’s, But the number and proportion
of women employed is still low, especially in
the professional and technical occupations,

36 See, for example, discussion in .~l-lli~’ad, No\’.  22, 1983, p.
17 translated in “Study Examines Role of }1’omen in Replac-
ing Foreign I.abor Force, ” reported in JPR5’: .\’ear East, Scmth
Asia, Jan. 11, 1984, pp. 80-84.

and female employment probably will not sig-
nificantly help to meet expected labor demand
for some time.

Some observers have also noted that com-
mon historically or culturally shaped prestige
values, such as aversion to manual or indus-
trial labor, can also act as constraints on tech-
nology transfer. The “high value placed on
leisure, ” two specialists on Middle Eastern
manpower note, the ‘‘disinclination to work in
manually strenuous jobs, ” and “the desire not
to be subordinate to an impersonal outside
authority’ comprise, in the words of these
authors, “an important explanatory factor be-
hind many Saudi Arabians’ reluctance to en-
ter a wide spectrum of employments in the
modern sector. ’37 Similar observations have
been made regarding even those Middle East-
ern countries where the labor force is regarded
as more highly developed: in Egypt, another
observer notes. social values have reduced

37 See J. S. Birks and C. Sinclair, “The Kingdom of Saudi Ara-
bia and the Libyan Arab Jamehiriya:  The Ke\  Countries of
Fjmployment,  ” Migration for Employment lh-eject, W“orking
Paper WEP 2-26 W’P39 (C,eneva: International I,abor organi-
zation, 1979), esp. pp. 21-26. .4s explained by another observer.
despite the enormous achie~ements  accomplished b?’ Islamic
scientists and thinkers throughout the centuries, ‘ ‘the empha-
sis on enjoying Crod bounty rather than earning (;od grace
through hard labor tends to deprive Saudi society of a work
ethic capable of efficiently harnessing the countr~, human re-
sources. ” See ,John A. Shaw and David E. I.ong, Saudi .4rabi-
an Modernization, No. 89, vol. X of the M’ashington Papers,
series published by the Center for Strategic and 1 nternational
Studies, Georgetown (University (Washington, D.C.: Praeger
Special Studies, 1982), p. 2.

Women students in laboratory
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technical education and vocational education
to “a second-class type of education. ” “Social
values, ” this analyst adds, “may be the fac-
tor which has the strongest impact on the ed-
ucational and training system. “38 Because one
aim of technology transfer is the transfer of
skills to indigenous personnel, the low prestige
associated with technical fields may well be
a constraint on the technology transfer proc-
ess. But examples such as the successful train-
ing of Saudis in ARAMCO to take over many
managerial and technical jobs would suggest
that, like female employment, these attitudes
too may be changing.

In other words, traditional values and beliefs
provide a mixed context for technology trans-
fer to the Middle East. On the one hand, tradi-
tional values and beliefs could be regarded as
impeding technology transfer, to the extent
that the latter shapes new attitudes and vi-
sions often disconsonant with the patterns of
traditional Islamic society. At the same time,
traditional attitudes can enhance technology
transfer in other ways--for example, by pro-
viding legitimacy for technology transfer deci-
sions or creating a context for increased coop-
eration in technology transfer efforts. A central
challenge for Middle Eastern governments
today is to balance economic development
aims with the maintenance of Islamic values
and beliefs, and to avoid choices that might
result in social discontent that might find
its expression in opposition to technology
transfer.

P O L I T I C A L  C O N T E X T

Political systems in the Middle East vary
greatly, ranging from the oldest ruling mon-
archy in the world, to republican and socialist
systems. These different political systems di-
rectly shape the way technology transfer deci-
sions are made and implemented.

Of the countries under review, for example,
the governments of two, Saudi Arabia and Ku-
wait, are presently monarchies, with leader-
—— — .——

38 See Bent Hansen and Stir Radwan, Employment Oppor-
tunities and Equity in a Changing Economy: Egypt in the 1980s
(Geneva: International Labour Organization, 1982), p. 255.

—

ship based on heredity. While the last 10 years
have seen the development and growth of a
cabinet government and ministries in both
countries, power still resides in the hands of
the monarch-the King in Saudi Arabia, the
Amir in Kuwait. Neither country has politi-
cal parties; public opinion is expressed through
the National Assembly in Kuwait (a formally
elected representative institution), or the maj-
lis in Saudi Arabia (an informal institution).
Prerevolutionary Iran was also a monarchy
with, theoretically, an independent legislature
(a majlis, or parliament) and an independent
judiciary. In practice, the monarchy was the
central place where power resided, and the
Shah personally played an active role in all af-
fairs of state.

Both Iraq and Algeria, on the other hand,
are one-party states, socialist in orientation
and also based on Islam. Iraq’s political sys-
tem today is under the control of one party,
the Arab Socialist Baath (Resurrection) party,
with the Party’s high command (the Regional
Command) being headed by one dominant
leader: Saddam Hussein. Like Iraq, Algeria is
socialist in orientation and legally a single-
party state, with the Front de Liberation Na-
tionale (FLN) as the official party.

In contrast, since 1952 Egypt has had a re-
publican form of government, with an elected
president as head of state and government.
The executive branch is headed by the presi-
dent and his cabinet, which dominates the uni-
cameral elected legislative body, the People’s
Assembly, and the judiciary, although each is
constitutionally independent.

Also providing a perhaps unique context for
technology transfer are the strains of conflict
and cooperation that characterize Middle
Eastern regional politics. For the past two dec-
ades, almost every country in the Middle East
has been involved in war: conflicts ranging
from the Arab-Israeli conflict, the Iran-Iraq
War (and the revolution in Iran) and, for coun-
tries such as Algeria, the West Saharan dis-
pute. These conflicts have set the stage for
political alliances in the Middle East, often pit-
ting Muslim against Muslim, and one Middle
East government against another. At the
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same time, however, efforts to promote greater
Islamic and Arab ties continue through a
myriad of regional organizations established
for cooperation in the political, social, and eco-
nomic arenas. Because of the importance of oil
to the world economy–and especially after the
Soviet invasion of Afghanistan, which brought
Soviet forces to within only a few hundred
miles of the Gulf region-the Middle East has
also been seen as an area of great geostrategic
significance and superpower rivalry.

IMPLICATIONS FOR
TECHNOLOGY TRANSFER

These domestic, regional, and international
issues affect all aspects of political and eco-

nomic relations in the Middle East and create
a political context for technology transfer that
extends beyond questions of resource or man-
power availability. A key challenge for policy-
makers is to make decisions about technology
transfer which take into account economic, po-
litical, and social factors and to ensure that
these decisions are consistent with broader in-
terests in the Middle Eastern region as a
whole. The ways in which different govern-
ments have attempted to meet these chal-
lenges are discussed in chapter 11.


