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PREFACE 

This report addresses the contributions of manpower quality and managerial 
competence to the effectiveness of military forces in the Middle East. In this region 
the human factor plays a critical role in explaining variations in military effective
ness. The report uses a conceptual framework for analyzing human contributions 
and presents factual information organized to illuminate trends and improve as
sessments of the military balance. The report, which was written before the recent 
upheavals in Iran, relies in part on official documentation not readily available. 

Research focused on the Arab states in their confrontation with Israel. The 
study included explorations of military modernization in Iran and Turkey both 
because these states appeared to be potential military exemplars for their Arab 
neighbors and because they figure in other important regional balances. Under the 
terms of the agreement with the sponsor, no explicit investigation of Israeli mili
tary developments was undertaken. This research was sponsored by the Director 
of~et Assessment, Office of the Secretary of Defense, with funds provided by the 
Defense Security Assistance Agency. 
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SUMMARY 

This study assesses the contributions of improvements in the quality of man· 
power and organization to the military effectiveness of certain Arab states-Egypt, 
Syria, Jordan, Saudi Arabia and Iraq-plus Iran and Turkey. Military develop
ment in the first group directly affects the future of the Arab-Israeli balance, and 
the last two are interesting both because they may be modernization exemplars for 
their Arab neighbors and because they figure in other critical Middle East balances. 
Historically, the Israeli advantage has stemmed from its superiority in manpower 
and management. It has proven itself more advanced than its adversaries in both 
micro-competence-the operation and support of modern weapons-and macro
competence-the organization of men and weapons in the pursuit of military objec· 
tives. The project reported on here was motivated by several factors: 

• The apparent improvement of Arab forces relative to Israeli forces in 1973 
may have signaled a gradual convergence in competence between the two 
sides. 

• The new weapons being introduced into the region have implications for 
the importance of micro-competence and macro-competence that differ 
from the past. 

• Paths to military modernization adopted in non-Arab neighbor states in 
the Middle East may have influenced Arab military policies. 

This study made no attempt to directly assess progress in the Israeli military 
establishment. 

DATA SOURCES 

For each state we examine current and future supplies of talent available to the 
military and social and cultural trends that influence the supply. These ultimately 
determine the capability of military forces to exploit advanced weapons. Data 
sources on general modernization trends included published statistical compendia 
on economic and social conditions. the growth forecasts developed in a companion 
study, and inter\·iews with people in government and private firms familiar with 
the Middle East scene. We also queried staff at American universities about Arab 
students studying in the United States. 

· We investigated Arab performance in the 1973 War to gain understanding of 
how human capital and organization factors work themselves out on the battlefield. 
Open and classified literature was consulted. 

For countries that operate weapon systems originating in the United States, we 
examined the current absorpti9n process in some detail, concentrating on skill and 
organizational factors that may impede wartime performance now and in the 
future. Deriving conclusions as to rates of progress necessitated investigation of 
force assembly, training, practice, and management. Data consisted of interviews 
with knowledgeable military and contractor officials, intelligence reports filed by 
observers, and formal studies prepared in DoD and elsewhere. 
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CONCEPTUAL APPROACH 

After re,·iewing various arguments about the relation between broader socio
economic modernization and modernization in the military, we concluded that an 
effective fighting force, capable of engaging a sophisticated adversary, is most 
likely to emerge out of a developing society. Only thea will the skills and outlooks 
necessary to successfully prosecute a modern war be available. We considered, but 
ultimately rejected, the alternative model, which posits the building of a sophis
ticated military capability in isolation from, or even as a precursor to, general 
development. 

To better understand how modernization in the civil and military sectors in· 
terre late we developed a conceptual scheme. Figure S.l presents a flow chart that 
depicts this approach. It is most convenient to begin at the bottom. The military 
effectiueness CMl of any military branch is determined by three factors: the military 
situation (Kl facing the country, the particular weapons (Ll it possesses, and the 
effectiveness of utilization (J) of these weapons. Utilization effectiveness is deter
mined by the country's military human capital resources (I), which are broken into 
the human capital skills 0-1) and managerial-organizational forms (I-2) that are 
available. The level of human capital skills and the effectiveness of organizational 
forms will be determined by on-the-job training and unit practice characteristics 
(H), training programs (G), and the raw material (F) available to the military 
sector. The role of foreign assistance (N) looms large here, in assisting training and 
exercise ·programs, as well as directly augmenting operational domestic personnel. 
The human raw material, or manpower quality (F), available to the military .dC: 
pends on three factors; the attractiveness of the military (including powers to 
conscript) (D), alternative opportunities in the civilian sector tE), and the national 
human resource base (C). The last is more fundamentally shaped by civilian human 
capital programs (BJ and the characteristics of the underlying population base (A). 

GENERAL MODERNIZATION TRENDS 

Saudi Arabia leads in the region in economic growth, followed by Iraq. The 
others, particularly Egypt, will experience much less growth. For general indica
tors of modernization (e.g., literacy, urbanization, female labor force participation) 
the rankings are reversed, with Egypt in the lead and Saudi Arabia only at the 
take-off point. Turkey shows up well. and Iran was fast catching up before the 
recent upheaval. Educational attainment is highest in Egypt, Jordan, and Turkey, 
the states with the most exposure to the West; but the oil exporters are beginning 
to devote considerable resources to scientific education and study abroad. The Arab 
states are intricately linked by flows of capital from the oil-rich to the oil-poor and 
a flow of expatriate labor in the opposite direction. Middle Eastern students en
rolled in the United States are increasingly shifting to technical subjects, and 
increasingly large fractions of them originate in the oil countries. Undeveloped 
mechanical aptitudes and motivation problems often impede their progress. Stu
dents from Egypt, Jordan, and Syria are higher caliber, but many do not return to 
their home countries. Egypt has the most impressive existing science and technol
ogy base, alhough Iraq and Saudi Arabia have ambitious plans. Shortage of physi-
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cal facilities and the paucity of middle level technicians constitute the most serious 
problems throughout the region. 

Development changes outlooks and attitudes, but not fast enough to pre\·ent 
cultural factors (and political insecurity) from exerting a drag on modernization. 
Authoritarian beha,·ior patterns. traditional education methods, and the concern 
for "face" and "clean" occupations all inhibit delegation of authority and innova· 
tive, problem-solving styles. 

THE DETERMINANTS OF MILITARY EFFECTIVENESS 

\\' e conclude that the human factor does indeed play a critical role in the 
development of military effecth·eness. We examined the current situation with 
respect to the mental and physical characteristics of troops, the qualities ofleader· 
ship in officers and military management structures, and prospects for change. 

The oil-rich and confrontation states devote the largest share of national re
sources to military ends. Other things equal, populous states have an advantage in 
assembling trainable forces, although civilian human capital programs help. Indus
trialization. urbanization, and exposure to the West seem to confer definite ad;·an
tages; but rapid rates of economic growth severely constrain military recruitment 
and retention. Regime instability generates significant costs: It inhibits delegation 
of authority, increases the propensity to assign and promote the loyal rather than 
the competent, and discourages realistic practice and exercise. Modemizatio.n 
weakens certain cultural predispositions-the disdain for manual labor, the prefer· 
ence for rigid hierarchy, the fear ofinno\'ation, the tendency to punish risk·takers 
-that adversely affect military performance. But men chan;:e more rapidly than 
institutions; the development of organizational structures featuring delegation of 
authority, rationalized information flows, and incentives for proper performance 
seems to lag. 

Recruitment standards and retention policies obviously affect the quality of the 
force, but they are constrained by mobilization needs and broader social ends. 
Appropriate assignment of personnel to function is· only beginning to receive atten· 
tion. The tendency to assign the best people to the newest and most prestigious 
units, the disinclination to demote the incompetent, and the reluctance to tap 
civilian expertise reduce capabilities. Class barriers to participation are generally 
falling, but sex barriers remain strong in most states. 

Training receives serious attention in all the states but is hampered by short· 
ages of skilled instructors and motivation problems among trainees. For many 
functions it takes twice as long to train a Middle Easterner as would be necessary 
for an American. Generally, it is easier to train operators than maintenance special
ists. The use of expatriate personnel as instructors expedites training. but their 
employment in key support roles detracts from the potential autonomy of the force 
in wartime. For maintaining skill levels and flexible response capabilities, realistic 
practice and exercise sessions are required but seem difficult to institutionalize in 
the Middle East. The attempt to substitute capital for labor through "black box" 
remove-and-replace approaches may simply escalate skill demands to higher le\·els. 
Supply systems provide illustrations of organizations in which traditional patterns 
of authority and responsibility constrain efficient performance. In the states for 
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which authentic wartime tests of general command and control capabilities are 
available. weaknesses have repeatedly been noted, although there have been some 
signs of progress. 

NET ASSESSMENT 

As to the Arab-Israeli balance, we argue that although individual competence
skills. stamina. mori\·ation-is rapidly improving on the Arab side, and may even 
be impro,·ing relati,·e to that of the Israelis, the advancing technology of warfare 
has ambiguous implications for the importance of competence to military out· 
comes. particularly if we assume that surprise in initiation of hostilities is no longer 
likely. 

The proliferation of untried weapons, molecularization of the battlefield, and 
other de,·elopments will probably escalate competence requirements at the macro 
level-in the organizational and managerial qualities affecting performance of 
fighting units. And it is precisely at the macro level where no significant closing of 
the Arab·lsraeli gap is perceptible. (The Arabs, however, may conclude that the 
undoubted improvements they have made do lead to a reduction in net disparities. 
This could push them to favor the war option.) Therefore, it is unlikely that there 
will be a revolution in net effectiveness against Israel over the next ten years. 

With regard to other balances in the region, differences in comparative rates 
of modernization may be more significant. Iran, for example, appeared before the 
recent uphea\'al to be gaining in military effectiveness relative to its Arab neigh
bors as a result of the prodigious efforts that were underway there. 
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I. INTRODUCTION 

OBJECTIVES 

The outcome of any particular war depends on a host of factors including the 
degree of surprise attained by the initiator, the availability of troops and weapons, 
the skill ofleaders, and fortuitous events on the battlefield and in world chanceries. 
In the Arab-Israeli confrontation especially, the qualities of officers and men weigh 
heavily in the balance. Wars there erupt suddenly and terminate quicklY, because 
strategic objectives are limited. Both sides own weapons of extreme sophistication. 
In these circumstances high levels of technical and military competence, adaptabili
ty in the face of uncertainty, and ability to exploit unforeseen opportunities count 
for much. 

Historically, the Israelis have displayed a decided advantage in just such fields. 
Israel has fielded a citizen army composed of solidly educated, technologically 
advanced, and highly motivated soldiers who fight in well-integrated military com
ponents. Their Arab adversaries, however, have assembled forces composed of 
modestly trained conscripts. rigidly organized into rather isolated units. Yet the 
Arabs, particularly in the latest confrontation, show signs of learning from their 
own past mistakes and from the successes of their opponents. Many of the Arab 
societies have enjoyed considerable economic growth and have experienced the 
sort of social change that adds to military potential. With an overwhelming advan
tage in numbers and with a clear advantage in weapon inventories, a significant 
improvement for the Arabs in human capital would suggest the eventual disappear
ance of the Israeli military edge. 

This study concentrates on the contribution of advances in human capital and 
organization to the military effectiveness of Middle East forces. How real has been 
the improvement in human and managerial elements-what we call for conven
ience, military modernization-<>n the Arab side? Has it been rapid enough in 
relative terms to portend the erosion oflsrael's military superiority? Which of the 
Arab militaries has registered the most impressive pace? What background factors 
explain trends in military modernization? What lessons have the Arabs learned or 
might they absorb in the future fr<:Jm the course of military development in the 
neighboring ;\luslim nations, Iran and Turkey? Finally, given forecasts derivable 
from observable events, what result might we expect from future wars in the 
region? Such questions have motivated the present study. 

This report attempts to trace the recent history of military modernization, in 
its human and managerial dimensions, in the chief Arab states and in Turkey and 
Iran and to draw conclusions about future prospects. The remainder of this section 
discusses the relationship between general and military modernization and our 
research methodology. Section II offers a conceptual framework designed to illus
trate more systematically the interactions of general development trends and spe
cific military policy decisions as determinants of the rate of change in military 
competence. In Sec. III we present data on the course of development in the eco
nomic, technological, and social spheres in the Muslim states of the Middle East, 
particularly for Egypt, Syria, Saudi Arabia, Jordan, and Iraq. Section IV summa-

1 
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rizes our attempt to Yalidate our hypotheses as to the correlates of military modern
ization: and Sec. V proYides a preliminary assessment of the military future of the 
region and points out important remaining research questions. 

THE RELATIONSHIP BETWEEN MODERNIZATION AND 
MILITARY EFFECTIVENESS 

Although there are various doctrines concerning the relationship between a 
nation ·s stage of deYelopment and its military effectiveness. a search of the litera
ture reveals a plethora of speculation and a paucity of theory.' The state of knowl
edge is still so primitive that empirically testable hypotheses are nonexistent. 
:\e,·ertheless, the arguments can be classified into two basic types: One holds that 
development generally precedes the attainment of an effective fighting force, and 
the contrasting view holds that military effectiveness not only leads but that. in 
fact. the stability it provides is a prerequisite to de,·elopment. 

In the first view, change in a society is seen to proceed simultaneously on 
several fronts. The attainment of internal political stability is often the prerequisite 
because leaders can then concentrate attention on issues other than their own 
surYival. Furthermore, without some measure of stability, other elements of soci
ety find it difficult to engage in planning that requires a degree of predictability as 
to the course of future events. Given control oYer expansion of consumption. eco
nomic growth may provide the surplus of resources that may be devoted to in,·est
ments in physical and human capital and in more effective organizational forms. 

Modernization brings about the changes in attitudes toward work, innovation, 
science, the future, personal initiative, and other matters that reinforce further 
development. A belief in this series oflinked and mutually reinforcing streams of 
progress constitutes one explanation of how a country develops itself sufficiently so 
that it can, if it chooses, become an effective military power. 

As societies develop and change they become more adept at absorbing, adapt
ing, and exploiting the advanced technologies embedded in contemporary weapons. 
When one's adversary is a modern industrial state with a highly skilled and moti
vated army, the failure to field a force of well-led, technically able men often has 
meant failure on the battlefield. Economic and social development, considered in 

· the broad, generates many of the qualities necessary for such a force. Social and 
cultural attitudes alter with development and become more compatible with the 
management practices modern warfare demands. Mechanical aptitudes evolve 
among the populace so that troops can be trained to operate and support advanced 
military hardware. Thus, modernization, in general, seems to underlie the emer
gence of modern military forces. This line of thought forms our basic approach. 

But a converse relationship merits consideration. The military, after all, com
petes with the private sector and with the civilian bureaucracy for technical exper
tise and managerial competence. Rapid rates of growth in civilian sector opportu
nities may drain away the talent upon which a modern force must depend. And, 
clearly, the military also competes for physical resources, domestic and imported, 
as well as for the sustained attention of the nation's leaders. Political energy and 

1 See. for example. Klaus Knorr, Military Pou•er and Potential, D. C. Heath. Lexington. Mass .. 1970 
(especially Ch. 2 and pp. 92-97J for reviews of relevant literature and synthesis of current knowledge. 
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cor:omitment are always in short supply. Particularly in countries with a heritage 
of LeYantine bureaucracy. the priorities pursued by the governing regime will 
afft-ct the rates of de,·e!opment among the various sectors . 

. -\d,·ocates of the second type of doctrine argue that military power, in all but 
the most primiti,·e states. may emerge not out of general socioeconomic and cul
tural change but out of a deliberate decision by a committed leadership to develop 
this sort of prowess as a basis for national development or as a way of maintaining 
its own power. A further distinction is necessary. The leadership may recognize 
tha: a modern military will stimulate general modernization and thus attempt to 
des:gn a force that will enhance such side benefits. Alternatively. leaders may 
act:.:aily prefer a modern army in an otherwise traditional society and thus work 
to improve but also to isolate the military. Ataturk's efforts in Turkey and King 
Abdullah's with the Arab Legion tend to illustrate the two approaches. Although 
it can be granted that a modern military force requires healthy, literate, motivated, 
and technologically competent personnel Y.ith organizational ability and a problem
sohing orientation, and that economic development produces such qualities in ·the 
populace, it nonetheless may prove more efficacious for a country to give second 
priority to general development in its quest for military effectiveness and instead 
isolate the military from the rest of society and simply direct to it the required 
resources. 

When highly de,·eloped weapons systems and the training necessary for their 
operation can be imported, the link between the indigenous society and its military 
sector is further weakened. In fact. general development may even inhibit the 
ini:ial attainable rate of growth in military capabilit)· by diverting resources. de
sta::,i]izing politics. and channeling energies into pri,·ate rather than public endeav
ors. !fa modern military force can import weapons and training and can secure the 
most talented members of society, and if it is accorded and enjoys high prestige, it 
may exist in an otherwise quite backward society. 

The military may then become a source of modernizing pressure on the rest of 
society through the provision of educated, trained. and motivated people who have 
co~pleted their military service or through direct civic action (e.g., teaching, public 

. health. infrastructure projects). In any case, this second argument holds that the 
military leads and precedes and is not primarily the beneficiary of general develop
ment elsewhere in society. These considerations led us to a general concern over 
the degree to which the military is isolated from or integrated into the society. The 
lin~age ,-aries over time and geography. 

Of the countries we have studied. some conform more closely to the first model 
(Eg-ypt is probably the best example! and others adhere more nearly to the second 
rsaudi Arabia now, and Turkey in the pastl. But in no case is the fit perfect; in the 
Arab-Israeli dispute all the participants have accorded high priority to the develop
me!lt of military power and each has also enjoyed a general upward movement in 
technical and economic caP.acity that has benefited its military force. Generally 
then, ·. 

• :1-!odern military potential is a function of economic and technological 
development; both economic and technological development and military 
performance are dependent on the existence of appropriate values. atti
tudes, and ways of behavior. 
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• Although the modernization process in each of the countries under study 
supports their abilities to wield military power effectively, their large
scale reliance on importation of military technologies, expertise. and train
ing has created a situation of asymmetric development, and there may be 
a wide gap in the pace and status of modernization between the high
technology military sectors and the rest of society. Therefore, II) society· 
wide de\·elopment indexes do not provide reliable indicators of future 
medium-term military proficiency; (2) to pro,·ide this we need not onl;v a 
comparative analysis of Arab military pedormance since 1967 but a more 
adeq:.:ate theory of the long run determina~ts of military power as they 
emerge from social and economic change. 

• In assessing the quality of manpower in the more advanced sectors. we 
need to develop a means of evaluating the extent to which relevant pro· 
technological values, once downgraded in traditional Arab culture. are 
now being absorbed. 

We have generally tended to adopt the perspective implying that development 
precedes and is the basis for military competence. \\'e have indeed focused on the 
positive aspects of this relationship and have tended ro ignore a conceivable nega· 
tive repercussion-that development and moderniza:ion can lead to political insta· 
bility and thereby reduce ultimate security even though military effecti,·eness :nay 
have improved (namely. the current turmoil in Iran'· Thus. by and large. we have 
assumed that stability is a prerequisite to the attainment of military competence 
and that development enhances stability. 

RESEARCH METHODOLOGY 

Selection of Countries 

The current international situation, as well as recent history. made a convinc
ing case for including certain states. Egypt and Syria have borne the brunt of the 
fighting against Israel and their inclusion was automatic. Jordan, as a neighbor of 
Israel, as a sometime participant in the series of wars, and as a contender for control 
of the West Bank, also merits detailed attention. Although it has played a modest 
role from a military standpoint, Saudi Arabia's position as chief financier of the 
Arab cause, particularly since 1974. makes its inclusion necessary. It may also 
participate much more significantly in future miiitary engagements. Iraq's growth 
in oil revenues, its current radical government, and the strong Soviet influence 
argued for inclusion. It has been less active against Israel than Egypt and Syria in 
the past but more involved than Saudi Arabia. For convenience. we call these the 
"primary" states. Several, such as Saudi Arabia and Iraq, ha,·e demonstrated 
significant rates of economic and social development. Others (Egypt, Syria) have 
shown appreciable progress in military competence. By means of cross-country 
comparisons we attempt to derive implications about the interrelationships of these 
trends. Beyond the primaries, we had to make hard decisions on inclusion of 
countries. partly as a result of research time and resource constraints. 

Lebanon's geographic position and the availability of information predisposed 
us toward its inclusion. But its history of relative neutrality in the confrontation 
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and its modest military capabilities led toward exclusion. We therefore did not 
collect data directly on Lebanon. 

Although oil revenues continue to accumulate in the smaller Persian Gulf 
states. gi,·en their scant indigenous real resources and remoteness, they are prob· 
ably more interesting as financiers of military capability in the primary states than 
as powers in their own right. 

Some of the same arguments made with respect to the Gulf States applied to 
Libya. although recent history suggests an even more active role as a financier of 
confrontation and as a provocateur of conflict. Our treatment ofLibya and the Gulf 
states is restricted to observations on students enrolled in U.S. universities. 

The :Vlahgreb, Saharan, and Sahel nations seem either too remote from the 
Middle East conflict or too weak to warrant consideration at this stage. Even those 
with substantial financial resources, such as Algeria, have internal development 
needs that make a much more active role in the confrontation unlikely in the near 
future. 

Strong reasons argued for both the inclusion and the exclusion of Iran• and 
Turkey. They are not Arab s~ates and until recently at least did not maintain a 
hostile posture toward Israel. Iran's presence in the Persian Gulf does affect the 
military postures of its neighbors, Saudi Arabia and Iraq. Even more interesting 
about Iran and Turkey, however, are the lessons they promise to teach us about 
auspicious and inauspicious paths to military development in their Arab neighbors. 
The efforts Iran had until recently undertaken to attain power status in both the 
military and economic spheres actually predate the recent massive escalation in its 
oil revenues. And the course Iran followed-buildup of indigenous education and 
training facilities. importation of foreign advisors and teachers, investment in high 
technology industries. procurement of advanced weapon systems with their 
accompanying technicians-may well be emulated in the primary states, which 
have. after all, societies not too dissimilar from the Iranian. Recent events in Iran 
however raise serious questions about the future of the modernization program 
there and about the extent to which neighboring states will want to emulate its 
example. 

Turkey has a reputation for military prowess demonstrated in actions in Korea 
and against the Greeks in Cyprus, and its membership in NATO works to raise 
standards of military performance. Turkey also interests us in its potential role as 
an exemplar for the Arabs. 

In fact. supporting research revealed that Turkey and Iran have not played the 
role of exemplars for the Arabs in any specific fashion. Still, study of these neighbor 
states. particularly Iran; proved valuable because they had been in some respects 
further along the road of military modernization the Arabs are also traveling. Thus 
they ha,·e not been conscious mentors but may highlight future problems and 
opportunities. 

Basic Approach 

Our objective has been to assess the future ability of the Arab states to manage 
complex military functions (e.g., combat, logistics, training, communications) and 
to exploit the modern technologies necessary to effective military operations. The 

, This report was written before the revolution in Iran that led to the downfall of the Shah's regime. 

---------- ---------
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requisite managerial and technological skills emerge from se,·eral sources in ci\·il· 
ian society. 

To understand this process. we developed a conceptual model designed to illus· 
trate how supplies of talent interact with military sector policies and equipment to 
produce ,·arious degrees of martial prowess, recognizing that the process requires 
the '"·olution of appropriate administrative structures. The model helped us iden· 
ti(v the key points at which the current state of and future prospects for military 
effectiveness may be assessed. We used several de1•ices to evaiuate the validity.of 
hypothes;:s deril'ed from the conceptual modeL 

\\' e gathered extensive data on modernization trends in the selected states. Our 
intention was to assemble information to assess: 

• The current supply of talent. The first step involved organizing data on 
the level and quality of trained manpower for both leadership and techni· 
cal positions. Quantitative information was garnered, where possible. 
from published statistics, and on quality from area experts. In many cases, 
we were unable to arrive at numerical estimates of the sources of supply. 

• Likely future talent supplies. In the near future. over say the next ten 
years, the sources of technicians and managers who could be available to 
the society and ita military sector constitute the existing "pipeline." We 
used information on planned investmenta in education, in training, and in 
the national scientific infrastructure to assess the size and quality dimen· 
sions of near-future talent pools. 

• Sociocultural trends that influence the supply of talent. Certain social 
and cultural aspects of a particular national society i nfiuence the effective· 
ness of manpower and organization a1·ailable and underlie prospects into 
a future more distant even than the ten years referred to above. Although 
demographic trends, for instance, would intlicate how many people of 
appropriate ages will be available for training, we must also gain insight 
into some of the cultural attitudes that govern a society's ability to devote 
its human resources to particular uses. In many spheres, traditional 
predispositions may stand in the way of progress, and it is therefore 
important to gauge the pace of change in certain relevant attitudes. 

The following hypotheses guided us in making this assessment: 

• An approach to problem·solving emphasizing rationalism and the scien· 
tific method rather than fatalism and convention is likely to result in 
pressures for more rapid change. 

• When prestige attaches to technical occupations rather than to the tradi· 
tiona! professions (lay, humanities, religion), change is likely to occur 
faster. 

• The propensity to welcome ideas from abroad, to overcome xenophobic 
rigidity, Vl'ill facilitate development. 

• The maintenance of barriers to upward occupational mobility against 
lower status people, women. and foreigners diminishes the talent pool out 
of which trained personnel may be recruited. 

• . Reluctance to delegate authority and responsibility by superiors and fear· 
fulness about displaying initiative among subordinates are likely to inhib· 
it organizational effectiveness. 

<, 
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lr. prod•1cing our assessment of general development, we were concerned with both 
ir..~icer.-:.·Js c~~nge and foreign contributions. whether the latter were carried on 
in the p:·imar-'· state •e.g .. training of military technicians and of industrial manage
ment cc:mterpartS• or abroad I e.g .. training in military staff colleges or unh·ersity 
sc':tools ofenpneeringl. Our primary focus for foreign contributions was the Cnited 
States: ~ut we recognize the potential importance of training offered by other 
Western nations. by states in the region itself. and in the Soviet Bloc. 

The sources of talent we surveyed include formal schools (secondary schools. 
universities. and technical institutes. both civil and military); training programs 
within organizations I for example. courses given by military units, industrial firms, 
ar,d goYernmem agencies/; on-the-job training las in the case of counterpart pro
grams I: and the direct importation of both military and civilian labor. 

Trained labor and skilled management emerging from these sources can be 
applied in either military or civilian sectors at different levels or for various func
tions within each sector. We were interested in mechanisms used to allocate the 
talent. For the military sector, devices include conscription, volunteer systems, 
mobilization. military academies, and the hiring of civilians for military tasks. On 
the civilian side. labor may be "recycled" back into universities and other formal 
schools and research facilities to produce succeeding generations of managers and 
technical workers.· 

Besides the numbers, types. and proficiency of skilled people (micro-compe
tence!. a crucial a~cregation problem eludes separate numerical tabulation: the 
competence and effectiveness and integrity of organizations or macro-competence. 
Organizational performance clearly rests on the quality and types of staff. But in 

. additior.: the performance of an organization depends on how it is structured. 
interna: incentives. informational access. and the like. Evaluating the status and 
progress in organizational behavior in the selected Middle Eastern societies has 
been a major task of our information gathering and interviews. Our research has 
stressed the recruitment and performance of leaders and skilled personnel on the 
one hand. with institutions and organizational infrastructure on the other. 

The identification of key points in the conceptual model also guided our re
search on weapons systems absorption in a number of states in the region. We 
belie,·ed that a profitable method for assessing military performance lay in exami
nation of specific weapons systems imported by various Middle Eastern countries. 
\\' e wished to determine how skill and organizational factors have affected weapons 
use. For example, we inquired into the current and prospective performance of 
combat air ar.d air defense systems in the recipient countries and the degree to 
"·hich :;er:'or::1ance has been affected by problems in operator and maintenance 
skiil]e\·els or supply organization. We subsequently developed prognoses on effec
ti•.-eness of use o,·e:· time as skill Je,·els or organizational schemes improve. 

for ;he sE:IE:cted militaries analyzed, we stressed, as examples, the absorption 
of the F-5 fighter aircraft and the Hawk air defense system. Among the weapons 
in the Arab im·entories. these systems demand high levels of individual or micro
compete-nce. They also tend to receive high priority in manpower allocations and. 
in fact. are t>·pically manned by volunteers rather than conscripts. • Thus. we felt 

3 Tht .mti-ta::k miss:le units were also favored in assignment and in training resources. Generally, 
howeYer. :he ch:ef Arab forces ha\·e used Soviet-supplied anti-tank systems; this fact made data collet:-
tion 0:1 t~.e performance of the Saggers. for example. impossible. 
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tha: tb.e F-5 and Hawk experience constituted good tests of absorption potentia!. 
The ab:lit;· to effecti,·ely operate modern fighters and SA:\ls would imply a general 
ability co exploit contemporary weaponry. As an added inducement. air supremacy 
has p!·onn a critical determinant of the outcomes of wars in the region. 

Ground systems such as armor and artillery. which generally impose less rigor· 
ous demands on micro-competence. also rank lower in terms of manpower supply. 
A f:.:'! ;oc·Hie analysis. as opposed to the exemplary analysis pursued in this report. 
woc:;t: ,·ecc:.:'re the simultaneous examination of 11! the q:.:aiit:: distribution in the 
miE:2,·:: m~npower pool. i2l the skill demands generated b,· the entire weapons 
ir.,·e~:ories. and 131 the mechanism used to assign and :rain people for ,·arious 
func:io:15. Because study resources were lin1ited. v.:e concenn·a:ed on the air sys· 
terns. 

But relevant military effectiveness requires more than improvements in micro
competel)ce. Organizational factors and higher le,·el management quality influence 
how well systems are exploited in fighting wars. The abilir;· to successfully position. 
supper:. and integrate individual units we call macro-competence. And competence 
is ultimately meaningful only in relation to the competence oft he adversary. We did 
attempt to make summary judgments as to progress in Arab macro-competence 
land similarly for Iran and Turkey), but we can only speculate on the rate of 
advance in both types of competence for the Israelis. 

Thus our study is concerned both with the current im·entory of skills and 
organization capabilities present in each society and the skills and organizational 
structures needed for effective utilization of modern weapons systems. But "need" 
is. of course. too strong a word. because 11\ systems can be effecti\·ely operated and 
supported in many circumstances, including those relating to skill availability: and 
121 deficiencies in some critical skill or organizational capabilities may degrade the 
weapon system performance but not necessarily render it "ineffective." We thus 
examine degrees of performance as they are related to adequacy of skill and organi· 
zational base. 

In addition, skill level is not a static phenomenon but is constantly changing as 
a function of training and experience. That effective weapons absorption has a time 
profile means that we had to consider intenemporal tradeoff's in the ability to 
effectively utilize equipment; for example, heavy reliance on foreign contract per· 
sonnel may enhance performance now at the cost of a trained, indigenous work 
force in the future.• 

For each weapons system of interest, we asked four kinds of questions: 

1. What skills and organizational forms are lor would be i used in the United 
States to operate the system? 

2. What are the intentions for operating the system in the specific country? 
That is. if those in command of carrying out the system plan a different 
mix at skilled and unskilled labor and capital for performing the tasks 
necessary to operate and maintain the system. what is it? What are the 
implications for this planned mix for the octual processes and procedures 
used in supporting and operating the system given the resources avail· 
able? 

4 Dependence on foreign personnel for military functions ob\"ious!y affects the recipient nation's 
autonomy. as well. 
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3. How has the weapons system operations and support scheme worked out 
in practice? 

4. What are the implications of3. for the effectiveness of the system as tested 
in exercises and maneuvers? 

In addition. evidence from the October War of 1973 provided information on 
the effects of various reforms instituted in the Arab forces between that time and 
1961. Studying the successes and failures in Arab performance during the Yom 
Kippur War allowed us to derive conclusions about which policy revisions seemed 
to work and which did not. 

Data 

The data used in the course of this study consist of documents and reports 
published by the U.S. government, by Middle East governments, and by interna· 
tiona! agencies and the general literature on the Middle East. Equally important 
were an extensive series of interviews with U.S. government officials (civil and 
military), scholars, businessmen, and educators, all in this country. 

We combined information from interviews and written sources to derive judg· 
ments on the current status of and future prospects for general development in the 
states of the ::.Iiddle East. For our analysis of the 1973 War and the period leading 
up to it. we relied pllimarily on the open literature-books and articles-written on 
the subject. 

We used three basic data sources for weapons absorption: interviews with 
.people directly knowledgeable about the situation in the country. reports filed by 
observers on the scene, and formal reports on the particular country issued by 
various agencies of the U.S. government, particularly the Defense Department. 
Because we promised confidentiality to all our interviewees. many of the observa
tions are not documented and thus cannot be double-checked. We believe that the 
resulting candor of our sources more than compensates for the lack of documenta· 
tion. 
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II. A CONCEPTUAL FRAMEWORK FOR ANALYZING 
THE DETERMINANTS OF PROGRESS 

IN MILITARY EFFECTIVENESS 

This section outlines a conceptual framework for analyzing the effectiveness of 
weapons system utilization. The framework is based largely on our studies of 
:\licidl~ Eastern countries and imported fighter aircraft and surface·to-air·missiles 
and ma~· suffer from some narrowness of experience in that regard. 

Fig" .1re 1 is a flow chart that illustrates our proposed framework. It is most 
con\'enient to begin at the bottom. The effectiveness GV!} of any particular (group 
of} military unit(s) is determined by three factors: the militar:· situation (K) facing 
the country, the particular weapons (L) it possesses. and the effectiveness in utiliza· 
lion (J) of these weapons. Utilization effectiveness is determined by the military 
human capital resources (I) of the country, which are broken into the human· 
capital skills U·ll and managerial and organizational forms (l-21 that are available. 
The level of human capital skills and the effectiveness of organizational fonns will 
be determined by on-the-job training (QJT) and unit practice characteristics (H), 
training programs CG), and the raw material (f) available w the military J?ector. 
The role of foreign assistance (l\) looms large here in helping with training and 
exercise programs as well as directly augmenting operational domestic personnel. 
The human raw material, or manpower quality (fl, available to the military de
pends on three factors: the status of the militar:· (D), cit'ilian sector (EJ, and the 
national human resource base (CJ, The latter is more fundamentally shaped by 
civilian human capital programs (B) and the characteristics of the underlying 
population base (A). 

We will now proceed from the t6p of Fig. 1 down, examining in a more detailed 
way: (a) how we conceptually define the important \'ariables associated with each 
box and (b) how we might empirically measure these variables and the nature and 
magnitude of the causal relations among them. 

HUMAN RESOURCES OF THE NATION 

Boxes A and B represent the two factors that determine the amount of human 
resources available to the nation. The essential difference between these two fac
tors is the susceptibility to planned, policy-induced change. By population base we 
mean exogenous characteristics that cannot be affected (at least in the short tennl 
by government authorities. These include the size, age, and urban distribution of 
the population, and the sociocultural characteristics of that population that have 
a bearing on military perfonnance. Important among these are mechanical and 
mathematical aptitudes; attitudes toward authority, manual labor, long hours of 
work, and the giving and acceptance of criticism of poor perfonnance; orientation 
toward individual versus group accomplishment; and acceptance of new, technical· 
ly advanced ideas. 

Some social relations are particularly important: (1 l the ability of people who 
are skilled but not well-connected (genealogically or politically) to rise to positions 

10 
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of power and effectit·ely exercise it; (21 attitudes toward participation by wome:J in 
the military labor force: and (31 attitudes toward less favored ethnic groups or 
forei;ners. To call any of these factors ··exogenous .. is not to imply that they cannot 
be changed to some extent by conscious government action. However. they are 
phenomena ~'lat we expect to change rather slowly with respect to our time frame 
of i~:erest. One must certainly be on the lookout for changes in these factors. 
Clea:·:, ... !wn:·nment programs to foster economic de,·elopment ,dJ tend. directly 
or inc!::·ectJ,·. tO alter many attitudes with pre-inciustrial roots. But sociocultc;ral 
facto:·s "·ill operate as critically important constrai:ns on military effecti,·eness. in 
m;.Jc:·. :';eic p:·esem form. for years into the future. 

T'oe secor.c determinant of the kinds ofhumar. cesources a,·ailable to a cour.try 
is the level and effectiveness of its civilian human capital programs-basically 
heal:!1. nutrition. and education. These are discussed in Sec. III. The kind of educa
tion received dominates average years of attainment in its importance for produc
ing manpower ,·aluable to the military. :\1athematicaL scientific, mechanicaL and 
foreign language training will help in molding indi,·iduals who can contribute to 
a modern military force: text memorization and religious training are much less 
appropriate. In our human-resource-determinatio:J dichotomy. these health and 
education components are the endogenous branch. We must evaluate no: only the 
current health and education levels of the popula:ion but also plans for changing 
these le,·els through more extensive or effective education programs. new health 
and nutrition initiatives. etc. There will then be a considerable time lag between 
improved human capital efforts and the availability of a more productive labor 
force. 

THE ALLOCATION OF MANPOWER BETWEEN CIVILIAN 
AND MILITARY SECTORS 

The population base and human capital programs determine the size and qual
ity of the national labor force. We must next consider how much of this labor force 
the military is able to obtain. In states that do not utilize conscription, this is 
determined by the relative attractiveness of the civilian and military sectors in 
terms of pay, prestige, prerequisites, and opportunity for advancement. Even coun
tries that do not depend on volunteers for their military manpower suppl:· will find 
that morale. and perhaps retention, will be poorer the lower the attractiveness of 
the military sector relative to the cirilian.' In many countries of the world. the 
sharp distinction between volunteer and conscript forces breaks down as more 
advantaged segments of the population exploit various .. deferment" options. In 
addition, some tasks in any military organization are, in fact, restricted to volun· 
teers. In any case, conscription policy is a key variable. 

One has difficulty disentangling boxes E and D, however, because of at least 
three forms of interaction among them. First, the military may be viewed as a 
source of training (mechanical, language, etc.) for later use in the civilian sector. 
This eases the recruitment but makes more severe the retention problem. Second . 

• 1 An impona:1t underlying exogenous factor that we must always ktep in mind is tht- d~·na:::.ism. 
o:· ::ro·.~·:l: ;:rospt-c:~. ofth~ ci\·i!ian economy. Its cu:-re:1t and pro_it:r:ed pe:-:vr::1o.:1et· wil! o:;·:io:..:s!y :-oior 
quit£:" profoundly the perceptions of young workers in their ci\·ilian·military choice. This asp~;-rt o: the 
economies we are studying is discussed in Sec. III. 
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so:nt> militar~- personnel may hold part-time ci,·ilian positions. This may detract 
from military performance. but it may be a superior solution for the military than 
losing skilled people altogether. Finally, civilians can be hired for many military 
tasks. 

We were able to uncover very little information on how the Middle Eastern 
militaries assign manpower to various military functions. Diagnosis of basic skills 
and aptitudes. evaluation of the effects of training, periodic performance review. 
and management incentives toward appropriate slotting are obviously important 
as;JeCts of per>onnel assignment systems. We attempted to assess the probable 
qt:ality of assignment procedures by examining other related military organiza· 
tionai forms. as in training, maintenance, and supply. 

TRAINING AND PRACTICE 

Once the size and quality of the pool of military raw material has been deter· 
mined, its usefulness in military work will be shaped by the nature of its training 
programs, on-the-job training (0JT), and unit practice. A critical consideration is 
the prioritization of units in assignment of high quality manpower, receipt of 
training. and allocation of material for practice and exercises. It is insufficient to 
examine training programs or practice schedules for a single unit. In fact, certain 
branche;; of the armtd forces (particularly those that use sophisticated. prestigious 
in: ported weapons I probably get the best personnel as inputs into training, the best 
(and thus most expensive) training programs, and the most thorough (and thus 
most expensive! unit practice regimes. In our summary attempts to evaluate armed 
faeces' eifecth·eness as a whole, we believe that prioritization has important im· 
plications for the general military situation. 

When examining individual training programs, we sought answers to the fol· 
lowing questions: 

I. When recrulta entered, how good were they compared with U.S. recruits? 
2. Did they have good motivation and attitude toward work? 
3. Did the syllabu.s seem suited to their characteristics, or did it need modifi· 

cation? 
4. Were criteria. for passing acceptable by U.S. standards? 
5. What were throughput, washout, and recycle rates, and how did these 

compare with plans? 
6. W!-len recruits graduated, how might they be compared V~<ith t:.S. gradu· 

ates? 

Our use oft:.S. trainees and graduates as a standard of comparison stems from 
the t:.S. origin of the weapon systems we were studying, as well as its convenience 
in giving an admittedly subjective and somewhat nebulous yardstick to use across 
various sources of information. We paid particular attention to three further as
pects of training. The first was the effect of foreign rather than domestic location 
of training, as well as implications of using foreign instructors directly rather than 
using foreigners to train domestic cadres. In this connection, prospects for training 
self-sufficiency were evaluated. Second, we looked especially hard at the time trend 
of performance in training programs. seeking evidence of the "bottom of the bar· 
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rer· phenomenon. in which the magnitude of the force modernization program 
exhausts the supply of capable personnel. forcing the use ofless suitable inductees. 
This kind of eYidence com·eys an important message for the future. of course. 
Finally. "·e took account ofintertemporal substitution possibilities to achieve mili· 
tary readiness. It is possible to move the best personnel from operational assign· 
ments to ad,·anced training programs. This has a detrimental effect on current 
readint-ss. as less qualified personnel fill in: but it has a salutary effect in future 
,·ears. as the now impro,·ed top people regain their positions. Information about 
thb<c k'r,C:s of deYelopmems would also aid prognostications. 

After formal training. military personnel join their operational units, and a key 
determina::n of the readiness of these units is the leYel and kind of exercises and 
OJT in which they engage. With respect to OJT. we asked: 

L What is the quality of entrants into OJT fmm the training programs, 
enlluated on a U.S. standard? (This repeats the last question posed about 
training programs.) 

2. What is the motivation and attitude of OJT participants? 
3. Is OJT actually pursued at scheduled rates? 
4. As it is pursued, is it effective in terms of realism, discipline. proper 

supervision, vigorous criticism. and correction of faults? 
5. If it is not effectiYe, is this because of pen·erse incentive schemes? 
6. As personnel progress through skill levels, what is their actual capability 

ranked on a U.S. scale? 

Here again. we tried to examine differences in OJT practice and results as experi· 
enced under both foreign and domestic supen•ision. 

Corresponding to OJT at the individual level is milita!'y exercise at the unit 
leveL Two kinds of exercises are important in maintaining readiness. The first is 
routine. day·to·day practice, which keeps skills sharp, ensures that equipment is in 
working order, and is closely linked to routine maintenance. A second is surge or 
periodic exercise, in which capabilities are strained and actual combat situations 
are simulated. 

We examined the extent of both routine and surge practice, paying special 
attention to these factors: 

a. Are the exercises realistic with respect to the (natural, electronic) environ
ment? 

b. Are the results accurately monitored. and correctly reported to appropri
ate supet\·isors? 

c. Are there adequate incentives for those responsible for exercises to carry 
them out? 

d. Are there differences in foreign and domestic supervision schemes? 
e. Are exercises realistic with respect to the military environment-e.g., 

combined arms? 

We sought information on the relation between exercise and true combat perfor· 
mance. If certain exercises are ignored or inadequately performed. how much does 
this degrade combat performance? Or. put another way. can the military forces. in 
times of crisis. suddenly adopt modes of operation that have never. or only poorly. 
been rehearsed? If not, how close can they get? 
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Operator and :\laintenance Skills 

Ke analyzed in particular operators <pilot, fire control officer) and hands-on 
main:er.:mce personnei tfault isolation, item repair. routine calibration). Our mea· 
sure of indi,·idual sklll level is based on comparisons with C.S. personnel in me· 
chanica! aptitude. discipline, initiative. performance under stress, and manual 
abilities. This measure is necessarily subjective and imprecise. but it is at least 
comparable across different data sources and. because skill is itself imprecise and 
subjective. a\·oids the misleading appearance of numerical accuracy. 

In evaluating the production of individual skills. we studied four points in the 
:raining process: entry into the military. end of formal training. progTession 
through O.JT. and a,·erage skill levels post training. In trying to explain the im· 
pro,·ement rates as personnel pass through these points. we concentrated our 
investigation on the following postulated key determinants of the effectiveness of 
skill enhancement programs: 

1. Student motivation and attitude toward work. 
2. Appropriateness of syllabus, especially with respect to cultural orienta· 

tion and initial skill level of students. 
3. Instructor incentives for pupil advancement. 
4. Domestic vs. foreign location of training. 
5. Objectivity of evaluation. 
6. Access of ultimate superiors to accurate information about student 

progress. 

In addition to measuring local personnel against C.S. standards. we examined 
se,·eral other measures that may shed light on the situation: 11) comparison of 
per·son!'lel with those of other countries in the region. 12! comparison of current with 
past personneL and 131 dependence on foreign personneL Our basic interest is after 
all in forecasting future levels in military effectiveness and autonomy. 

Finally. we investigated the role of technical change in making certain skills 
either more or less important. As new systems are introduced. these developments 
will strongly influence what kinds of manpower constraints will be most important 
in the future. An example of a change designed to alleviate skill shortages is 
modular design of systems leading to direct exchange ("black box" approach I vs. 
direct repair methods of maintenance. But we recognized that black box ap
proaches may end in escalating the demand for diagnostic skills and sophisticated 
supply systems that position the !'>lack boxes where needed. 

ORGA.:\IZATIO.:\AL FOR:\IS 

Th~ adequacy of org_anizational forms for accomplishing necessary tasks is the 
other major aspect of human capital that is relevant to military effectiveness. The 
human capital de,·oted to management combined with administrative structures 
determines organizational effectiveness. We looked specifically at two kinds of 
organizations: maintenance arrangements and supply schemes. 

By maintenance arrangements, we mean the ability of the system to adequately 
carry out routine maintenance I schedule equipment and assign personnel correct· 
lyl, diagnose infrequently arising problems, and assign proper personnel and equip-



., 

.. 

16 

ment •f!·om stores or cannibalization) to solve them. We sought to investigate three 
cruci<>l aspects of maintenance organizations in trying to explain the success or 
failure of various units in carrying out their tasks: 

L Location of responsibility, location of authority, and motivation schemes 
facing personnel. with special attention to the existence of rewards and 
sanctions for performance. 

2. Relations of superiors to workers: interpersonal attitudes toward author
ity. c!!scipline. personal criticism. and correction of faults. 

3. The acn.:al management ski!! Je,·el of the supen-isors themselves. in both 
fa:.:lr diagnosis and personnel administration. 

Finaliy. we exammed with particular interest the role of foreigners in sustain· 
ing maintenance effectiveness at current Jeye)s. Two metrics of self-sufficiency 
seemed important: tne year when manning requirements could probably be met out 
of domestic personnel (except those personnel who by definition are foreign-<>.g., 
manufacturer's technical representatives) and the length of time operations could 
proceed land their time profile of degradation i if foreign personnel were suddenly 
to lea,·e the country. 

We did a similar analysis of certain supply systems. We viewed a supply system 
as containing two crucial components: an effective information flou; system (from 
base to depot and from depot to supplier) indicating what spares or expendables are 
needec: and a management incentive scheme, which encourages holders of supplies 
to release them in a timely fashion and demanders to forward requests so as to 
maintain only appropriate unit inventories . 

Determinants of the effectiveness of the information flow system include 

a. Its physical manifestation-<>.g .. hard copy or elecrronic. 
b. The level of stockpiles and their dispersal {overstocking can compensate 

for other organizational defects and enhances effectiveness)? 
c. The human capital skills and experience of the individuals in charge (e.g., 

whether those in charge of ordering spares consider average lifetimes of 
equipment, thereby anticipating failure rather than awaiting it). 

In our analysis of supply, as well as other aspects of human capital, we concen
trate on changes over time, both historic and prospective, and the current and 
future role of foreigners in the system. 

FOREIGN ASSISTANCE 

We have noted at several points the role of foreigners in such activities as 
organizing and running training and practice programs and in directly augmenting 
domestic personneL Any evaluation of the current and prospective military effec· 
tiveness of a country must, of course, consider how much such effectiYeness is 
maintained through foreign support. The flow chart in Fig. 1 indicates three irnpor-

2 This is often referred to as the "hoarding problem." lncenti\'eS mny he so structured tbat supply 
managE>rs al'e induce£! to keep materfal rather than release it when appropriate, Operating units may 
amkipatt< hoarding and compensate by +•o\·er-ordering:· This is partly a cultural problem, but it is also 
partly a problem of the military management. inspection, and reward system. 
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tam ways in which foreign assistance may be instrumental in determining how well 
militaries perform. First is use of foreign personnel in organizing and staffing 
formal training programs. :\ext is their use in designing, supervising, and enforcing 
exercise and practice schedules. Finally, foreigners (civilian or military) may 
directly perform military tasks, simply supplementing domestic personnel. Both 
insufficient numbers and inadequate quality of indigenous people can lead to de
pendence on :oreigners, assuming the host country can afford to hire the services. 

The implications of the presence of foreigners for military effectiveness may be 
quite complex and was the subject of considerable research. Aside from their obvi
ous be::e5cial effect in adding human capital skills ro the domestic military force. 
foreign nationals may have detrimental effects. For example, foreign supen·isor· 
teachers may have little incentive to ensure that their trainees-subordinates ad
vance in skill level, because sufficient advancement would imply that the foreigners 
are not longer needed. Further, host military officers may use the presence of 
foreigners to avoid making decisions and taking responsibility for mistakes but 
thereby lose useful comman<j experience. . 

Critical, too, is the implication for the military autonomy of the country in 
question. Presumably, dependence on a large foreign supervisory and operational 
presence limits the military options the country can realistically exercise, in view 
of the consequences of a foreign military pullout. It is for this reason that. as 
mentioned abo\·e. we posed some of our questions about current and prospectiYe 
human resource l;Yels in terms of how soon reasonable self-sufficiency might be 
reached. or in terms of how long, and at what level, operations could be maintained 
in the face of a foreign pullout. But these are very complex questions, and at least 
three ha,·e to be kept in mind: 

l. Foreign personnel may participate in front line or support activities. 
2. Foreigners may originate from many different countries (heterogeneity 

may itself pose problems). 
3. :\I any of the foreigners in the region are manufacturers' technical repre

sentatives, whose required participation may extend for a very long time 
indeed. 

The importance of the final point merits its further development. Even a coun
try that has reached "self-sufficiency" would stiU presumably employ technical 
representatives, and given the U.S. origin of many of the weapons, most would 
probably 1but not necessarily) be U.S. citizens. Thus. a foreign pullout eYen after 
"self-sufficiency" could' seriously harm military potential for a time. These consider· 
ations lead naturally to another flaw in the definition of ''self-sufficiency." Presum
ably, at least. some depot repair and much spare part supply will come from the 
Cnited States regardless of the level of self-sufficiency in other spheres. Thus, the 
threat of a service or resupply embargo will always have some effect and make any 
simple notion of self-sufficiency untenable." 

The size of the foreign presence and the specific role of foreigners are very 
important in determining ultimate military effectiveness, present and prospective. 
One must consider the implications of changing, especially reduced, levels of for· 

., Evtn here substitutes are available if the main supplier cuts off .support: for example. surreptitious 
third party transactio;::s and use of alterna'tive primary parts and repair suppliers !namely. \\'estern 
support of Egyptian :\liGs\. 
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eign >upport in e,·aluating how well weapons might be used in specific future 
scena:-ios: but the issues are sufficiently complex that definitive answers certainiy 
cannot be expected. 

MILITARY EFFECTIVENESS 

The schematic "bottom line'' in Fig. 1 argues that ultimate military effective·· 
ness is a function of three things: the military situation facing the cou:nry. :he size 
a:1d o: i:s weapons stock. and the military human capital resources it has 
a;·aiiaoie. Tile human capital resources determine how effecti,·ely :he weapons 
themseln's will be used. Given the military situation, men and arms determine the 
outcome. 

We did not aspire to build a model of military outcomes. Howe,·er. we were 
continually aware that the significance of the ability to use weapons effectively is 
strongly contingent on the military situation the country expects to face. Here we 
simply list those military contingencies that seem most important. 

Offensive vs. defensh·e posture. 
Surprise vs. pre-planned combat. 
Limited war of attrition vs. all-out war for territory. 
Prospect for immediate foreign resupply of expendables. 

An example may be useful to explain why it was crucial for us to consider the 
militar~· context in making judgments about weapon effecti,·eness. :'\1easures of 
effecth·eness must include aircraft dispersal. site hardening. and ability to scramble 
if surprise attack is expected, but these measures may not be necessary if surprise 
attack is not expected. Judgments about effectiveness thus must accommodate the 
goals and expectations of the military decisionmakers. 

Two kinds of measures of utilization effectiveness are possible-numerical and 
judgmental. (For convenience, we will now specialize our discussion to aircraft. 
Similar considerations, but different acronyms, apply to other kinds of equipment.) 

The main numerical measure is the mission capable CMC) rate, formerly called 
the operational ready (OR) rate. The MC rate is the percentage of aircraft that, at 
any given time, are capable of carrying out their specified mission Not-mission· 
capable aircraft are broken down into not-mission-capable-maintenance, NMC:\I 
(those needing maintenance work) and riot-mission-capable-spares, :\MCS (those 
needing some pan).' 

We have been continually warned of the inappropriateness of :'\1C rates as 
measures of effectiveness in weapon use, for two reasons: (1) MC rates are static 
and do not express the potential to generate effective sonies in a combat situation; 
and (2) ::liC rates may be sustained by refraining from flying aircraft. with ob\•ious 
implications for training schedules and experience ofboth pilots and ground crews. 
Nonetheless, MC rates (or their equivalent) are currently the common measure of 
readiness, and we have collected what data we could on them. We ha,·e attempted 
to be sensitive to their limitations and have gathered what other numerical mea· 
sures we could find as well. These include sortie rates, planned and actual practke 

' :\)i!C aircraft are also divided into those 8yable and those grounded. 
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u,e of equipment. and test scores of trainees. Although the information tends to be 
spotty. it is often enlightening. 

By far our most important source of information is informed judgment. We 
ge~eral!y asked personnel experienced in the countries in question themselves to 
evaluate the effecti,·eness of weapon use. We immediately noted two. problems with 
this procedure: 

1. Answers were seldom precise. 
2. Answers were colored by the peculiar experiences of the interviewee and 

thus necessarily subjective. 

\\" e tried to o\·ercome the second problem by interviewing many people. both 
civilian and military. both high and low ranking, and both with in-country experi
ence primarily and mainly observing from the United States. Comparing anwers 
across these categories was often in itself illuminating. 

The first problem is. of course, more difficult. We sought to sharpen answers by 
asking for hypothetical intercountry combat comparisons or "If Country X and 
Country Y fought a certain kind of battle with certain specific, identical equipment. 
who would win? By how much?") or for simple rankings of countries ("Rank these 
countries according to their ability to utilize a specific weapons system," recogniz
ing that "utilize" implies a specific kind of mission.) We also asked for judgments 
about combat outcwnes. Another technique was to ask for evaluation against a 
background of a specific military scenario i"lfCountry X attacked Country Y. each 
with its own peculiar equipment. what would the outcome be? How will this change 
,in future years?"). We found those kinds of questions fruitful in eliciting comments 
about skill le,·els and organizational adequacy. Interviewees rarely otherwise 
volunteered comprehensive evaluations. 

The reader should recognize judgmental evidence about military effectiveness 
for what it is: opinions of informed people about future events. We feel, however. 
that such information has increased our ability to understand and project the role 
of human capital in the military situation in the Middle East. 

The reader must use his own judgment on the usefulness of this approach. of 
course. But gi,·en the inherently nebulous and non-quantifiable nature of such 
notion, as skill. organization. and effectiveness, this judgmental evidence may in 
the end be the most appropriate of all. 
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III. INDICATORS OF SOCIOECONOMIC 
MODERNIZATION 

Our definition of general modernization hewo fairly closely tO the standard 
ones. \reexamine growth in physical output. changes in population and labor force. 
in,·est:nent in human capital. and the attitudinal changes theoe various phenomena 
imply.' The objective of these efforts has been to gain a better understanding of the 
nature of change in the three key societal characte,·iscics: '1 · the pool of technical 
talent a\·ailable in the society, (21 the supply of skiileci managerial personnel. and 
;:3: the ability of the society to develop and sustain ~he i!1stitutiona1 infrastructure 
necessary tO soi,·e problems in administration. production. and. finally. security. 
Without technical capacities, skilled management. and effective organizations the 
development process will not proceed rapidly. But it is also true that as develop
ment proceeds, technology, management, and administration improve together. 

There are more pragmatic reasons for concentrating on these particular con
comitants of de,·elopment. Most observers agree that in past confrontations with 
Israeli forces. the Arab deficiencies have been precisely in the realms of manage
ment and organizational effectiveness and in technical capabilities. although less 
in 1973 than in earlier wars' Substantial disparities between the two sides ha\'e 
been apparent in their abilities to marshal military resources, execute actions
particularly in fluid battlefield situations-and exploit and maintain complex mod
ern equipment. 

In some cases we have been able to develop quantitative measures of de,·elop
mem-e.g .. educational trends. production of engineers and scientists. industrial 
performance. For many other variables of interest we have been obliged to blend 
opinion, judgment, and indirect evidence into more subjective eYaluations of the 
rate of progress. 

The themes treated in this section appeared to us to be the critical elements 
necessary to an assessment of general mobilization trends and prospects. That is, 
economic growth and transfers from other states provide the wherewithal to 
finance military undertakings, and the size and quality of the manpower pool 
largely determine how well physical resources will be exploited. Quality depends 
on investments in domestic and foreign education and on immigration and emigra
tion. Scientific endeavors reflect how ml!ch a country has developed a "pro-technol
ogy'' outlook. Finally, the cultural milieu, as mirrored in endemic attitudes, influ
ences how well ,-arious factors may be combined to produce desired outcomes. The 
space devoted to each theme does not reflect our com·iction as to its relative 
importance but rather the degree to which the findings are based on our own 
research compared with generally available information. 

1 We also explore the sharing of resources among the various Arab states. 
2 Analysts of past wars have also identified important differences in the will to fi~ht between the two 

sides. Thi!' differential may in fact be narrowing over time and is e\·en mor~ elusi\·e than the other 
q'Jn!itie:;, w~ ha\'e been discussing. :\l.otivational problems are not emphasized in this report. 
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ECO;-.;OMJC GROWTH 

Table 1 indicates projections of rates of growth in the principal Arab states as 
derived by Smithies in a companion study.3 The figures portray the dominance of 
the Saudi economy in both current and prospective wealth. In per capita terms it 
exceeds its nearest ri,·al, Iraq. by more than 4 to 1 and Egypt,· easily the most 
populous. by about 20 to 1. Iraqi wealth and growth prospects also appear impres· 
sive. Syrian development looks rapid but the base is low. The very small relative 
size of Jordan's economy comes through clearly. 

Table 1 
COMPARATIVE ECONOMIC POSITIONS OF THE ARAB STATES, 1975 AND 1985 

(Constant 1975 dollars) 

GDP 
GDP3 Non-oil GDP Per Capita Accumulations Population 

(billions) (billions) (thousands) (billions) (millions) 

Country 1975 1985 1975 1985 1975 1985 1975 1985 1975 1985 

Saudi Arabia 38.0 61.1 5.6 15.2 6.1 7.3 56 79·121 6.2 8.4 

Egypt 12.-l "21.4 .3 .4 37.1 47.6 

Sy!'ia 4.7 9.0 .6 .9 7.4 9.9 

Jordan .9 l.i .5 .6 2.0 2.i 

Iraq 13.6 22.5 5.3 10.8 1.2 1.5 4 26·42 11.1 14.9 
SOURCE: IMF International Statistics; IBRD World Tables. 
3 1985 GOP figures for the oil-rich assume export income increasing at 3.5 percent annually. 

bPopulation figures assume 1975 population increases at 3.0 percent annually with the exception 
of Egypt, which is assumed to increase at 2.5 percent. Population figures are unreliable because of the 
difficulty of dealing with migrants in both years. 

POPULATION AND LABOR FORCE 

Table 2 presents demographic indicators developed to portray the nature and 
dynamics of population and labor forces for the ~liddle East states and permits 
comparisons among them. Egypt. the most populous. and Jordan, the least popu· 
lous of the Arab states. demonstrate certain similarities: for example, in urbaniza· 
tion proportions and health indicators. They both rank fairly high in adult literacy 
and female labor force participation . .-\!though among the most Westernized of the 
states, they both lack sufficient internal resources for rapid growth. Saudi Arabia 
and Iraq began from a'lQwer base; the flood of oil revenues occurred too late for 
results to appear in available published statistics. Syria occupies a middle ground 
in both Westernization and export wealth, but we believe that the available statis
tics for Syria are the least reliable of any of the states, given what we have been 
able to learn about that country from other evidence. 

3 Anhur Smithies. The Economic Potential of the Arab Countries. The Rand Corporation. R-2250-
);A. October 19i8. );o separate research was commissioned on growth trends for Iran and Turkey. 



Tahle 2 
GENERAL INDICATORS Or' POPULATION AND LABOR FOH.CJ<; STATIIS IN !-;!o;LECTim 

MIDDLg EASTlmN COUNTIUI•;s, V AltlOUS Y I~ A ItS 
--- ~ -· ---

Saudi 
(n(licator E!!Ypt Iraq .lordnn Arahia Syrin TnrJwy .. ----~-

l)tJtmlation 
CttrYf!Ot $h;c ( 1975) 37,230,000 11,120,000 2,690,000 8,970,000• 7,:150,000 ,l:l,Ofl9,001i 
Growthrate(pcrcent,l970·1976) 2.2 3.3 :l.3 3.0 :1,3 2.{i 

Labor fotce ( 1973) (197!\) (1975) ( 1975) (l!l7~) ( 1 !l70) 
9,266,900 2.7Rfl,00Qh ~29,406 1,600,000 I, 71 H,54(i I fi,11 H1aR7 

, Urbanization ( 1975) ( 1975) ( 1974) (1975) ( 197 4) ( 1976) 
P<"rcent urban 44.6 63.7 42.0 35 4f,,9 44.» 

Rate of change in urban population 
(percent, 1967·1975) + 3.8 • 9.8 NA NA • 4.3 + 4 .r. 

Lilcmcy 
Adult literacy rat(' (percent, 1970) 40 26 62 H) ·Hl flf) 

Rate of change in lil.ctnlc 
population since 1960 (JH!rcent) +20 + ll + 30 NA ' ~ + 2.!13 

1.-ift- expectancy (1975) 54.9 5fi,2. ;,f). 7 47.R !l{), r; rm 

Percent of per cnpita calnri<! rrquirements 
provided in food supply (I 970) 94 93 !}4 Rr. 102 110 

FoP.maff! parlicip:tUun in thr. l.<~hor force (197fi) (IH7f)) (fH7fi) (1H7fi) (1n·1) (I !)70) 

Pcre~nt of women in lahor force 3.1 2.2 !"'di 1.0 H.2 :JH.·l 

rt~tc of chanRc in female parlicipnt.ion 
in fahor force since 19~0 (percent) -1.7 + 0.21 + 3.0 + o.n + 2.H - 0.7B 

Iran 
·---

ar •. ooo.ooo 
:u 

(197C.) 
1 0, 000,000 

( 1 976) 
!Ht2 

+ fi.O 

n 

+ll.H 

!)0 

f\H 

( 197r.) 
I :1. () 

+ fi.7 

SOURCE: World B~nk, World Tables 1976; United Notitms f)(•mo~raplric· Year·lwoh. 1976; JLO, Yearlmol,• of Lalmur .•uati...rics. 1976. 
aOUu:l" (anti pNhnps murf! tt"llnhle) r.stimalen p1nce the Saudi populnti(m nt Jt~ss th;m 6 million. 

bThis figur~ is from lhf'! ILO IA\bor Force Estimates. and Projections, The.: other fit.fUrc~> in this row an! from Uw ILO Yearbook of Lahor 
Stnlhd.ics (F.~ypt, .Jordan, nnd Syria), the n.o report "Mnnpowflr :wd F.m,lfc•ymrnt in Arah Countries·• (Lihya) nnd l.hn Sautti Ar:.hia f<'~vf! 
Y t•ar I'I:Ht, nil of which Sr.f~tn to ttiv~ In ore eunSt!TVntivt• t•slimalt•s Hf ttw lahm· fun~(' Utnn Llw t 1.0 l.:;hur 1•\nt''' Es!.imal ,.s. 

(:'J'Iw HJO Lnhnr Fon:c~ Estimates and ProjccLions c:;t.inu1tes llwl in 1975 2.f~f) pN<:C'11l nf Hamli wnnwn w,•n· ~wt.ivc· in it~ .. lahor fon"l'. 'l'lw 
r-st.itn:lt,. nf 1,0 rwn•t•nl is from Uw Snudi Arnhin Five Y~nr Plru1. 
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Turke~· and Iran shared many characteristics. although Turkey scores higher 
in literacy and female labor force participation and lower in urbanization: the 
statistics indicate a coming convergence' Generally. the~· appear to rank with the 
leading Arab states on most indicators. 

PROGRESS IN INDIGENOUS EDUCATION 

Syria. according to p'-lblished figures at least. enrolls the largest fraction of the 
age·eligible population at the first two educationalle,·els •see Table 3l. Statistics for 
Jordan and Turkey are also impressive. Egypt seems to do a middling job at the 
primary level and relatively much better at the secondary, as does Iran. The Saudi 
figures are the least impressive, but significant changes may well have occurred 
there since 1973. At the university and institute level, the Egyptians stand out. The 
Jordanian and. to a lesser extent, Iranian third level figures are low beca,use so 
many of their students study abroad. 

Iraq and Turkey appear to make the greatest effort in education, devoting some 
20 percent of the government budget. The Egyptian, Iranian, and Syrian fractions 
rank next. and the Jordanians and Saudis appear to make the smallest effort. 

In priorities. the indicators show that Iran especially and then Syria. Iraq. and 
Saudi Arabia place the greatest stress on science and engineering. Egypt and 
Jordan lag rather.markedly. 

The figures on fractions of students studying abrpad are affected appreciably 
by the aYai!ability of adequate facilities at home. The contrast between Syria and 
Iraq in this regard. because they ha,·e similar indigenous educational infrastruc· 
tures. is thus illuminating. 

In none of the Arab States has public education broken free of the conventional 
Islamic mode of instruction. The approach to education in the Middle East stresses 
both traditional subject matter-religion, history, Koranic law-and pre·modern 
pedagogy. in which authoritarian teachers use drill, memorization, and strict obedi· 
ence to convey a fixed curriculum. Changes are underway. but reform is slow. Thus, 
bald statistics on educational attainment probably conceal appreciable quality diff· 
erences between :\fiddle Eastern and Western students in such subjects as science, 
mathematics, and foreign languages. 

ARAB STUDENTS IN THE UNITED STATES 

The number of Arab students studying abroad has shot up dramatically since 
1960. L' ntil 1970 more than 40 percent of them went to Egypt and Lebanon lespe· 
cially from Syria and Jordan to Lebanon! with about 10 percent to other Arab states. 
Of those studying outside. the Middle East, the shift has been from Europe lEast 
and West) toward the Cnited States and away from arts. humanities. and social 
sciences toward engineering, land sciences, and education. 

We surveyed CS. institutions that enrolled university students and technical 
specialists training for Yarious aspects of airline operations. We chose institutions 

• Before the recent upheavaL 
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Tnhle 3 
GRNERAL INDICATORS OF I.;DIJCATIONi\1, l'ltOGitEHS IN HELECTEil 

MIDDLR EAS'I' COllNTRII•:s. V i\IUOUS Yl<:i\fu; 
--~~--------··-·-w----~••~ 

Sautli 
lndi<;ator E~ypt lr_:1_g 

-----·~ ·----------- .lt~rdan Ant hi<~ Syri:~ Tud<I''Y 
Enrollmcnttl 

First level 
Number enrolled ( 1973) 3,980,396 1,40~.!129 3»2,G96 570,697 l,l!lO,OHB r.,:l2·1,707 
Oro~ enro11mcnt ratio (percent) 70 79 81 <12 JOt lOB 
Net C!rtroUmcnt ratio { pf'r<:f'nt) 66b 67 Ni\ :ll 92 Hfl 

S£'cond hwcl 
Number enrolled ( 1973) 1,775,327 40a,oou 12fi,92H 14H,7fl3 140,789 l.ft I fi,HRO 
Gross enrollment ratio (percent) 37 2R 31l 13 n 30 
Net enrollment ralio (percent} 3tb Ni\ Ni\ 9 39 24 

Third level 
Number enrolled at hnme ( !973) 326,493 65,481 8186 14,882 56,162 185,285 
Gros.CJ: enrollment rntio _( pe_rcent) 11 7 4 2 10 6 

Education effort 
f'f'fC{'ftf. of n1l ~OVf'rnmrnt hudJtet ( 1973) (19n) ( 1971) (l!l7a) (l!l7:J) (I !l7 ~) 
nlloc~ted to cducntinn 17.6 20.H" RA 9.7 I I. 7 :W.fl 

reret'nl or GNP S:pr!nl on 
t'ducnliml 5.8 ·1.~ -I.H ~.0 ·1.0 !l.{; 

l~«lucatim1al priurilicR 
Pt•rc("nt of third l<'vt•1 stud ... nt.s 

in science and cnJ!iUN'titlJ! { 1973) 16 2(i lfi 20 21! 30 
Perc<'nt of thir(f ll'vt•l stud;•nls 

studying ahro:ul 2 " 77 Ni\ Ill ·I 
TolnlnutnbC>r studyinJ! ahroad 

(1972) fi0fi2 :-!~t'/ft 21,7fi-t 2fi·JG{1 It .~f17 H2:!12 
---- --~---- .. ·--·-~~---· . ------------------------· -· ·-

lrm1 

:1,64t1,-121 
69 
Ni\ 

t,77H,H>9 
41 
Ni\ '!' 

123,114 
4 

( 1!17:!1 
11.1 

:1.2 

51 

20 

:.H,2~-· 
---------------- --· ···------~----~---- --··---

SOUil.CJo~: UNI~St:O 8/ali:-:li('a/ Yrarhook, /~J76;World Uank, Worltl 'J'oMt•s 1976. 

"Tiw j.,lf"OK<I. ••nrollnwul rnliH is U1c total •~mulhm~nt at t•m·h lt•vt•l •livtcr.-d hy Llw pop~•lnliou or Llw a~w J!n•u;• (H· I l yt•:ar nhls fur tlw first 
ft•vel, 12· J H yC>ar old!'i for llw S''f'otUI level, 20·24 yP-ar olds fnr Uw third lc•vc•l} corrr-:;pumling l.o t.ht": aw· ~oups for <•m;h lf'v~·l; tlw lWt rnrnlt
mt•nt ratio USf'!i only th~ ()nrl. nf the t":nrollment lhat cnrrespmlds In tfw l1J!t' ~rtlliJlfl fur f':lc:h lr-vf'l. 

hTht•st• fi}!U n•s rt~ft!r to t U'l ~ 
c Cun••nt ('X tx-nttit.urC> ouly. 

tll.hix nnun• ts f(tr 1 H? :.. I' lndudf'lt t RO:J 'lntl~·q~nulu ttl,. 1!t ··~···ul s ;tml ~··•=t ,~nulualf' Kl ndt•!tl "· 
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that enrollee subs:antial numbers of Arabs but varied significantly in selectivity. 
The na:ional orig::1 of the students. instruction level (graduate and undergraduate I, 
and field of study are cross-tabulated in Table 4. The dominance of the Saudis and 
of engineering and education as fields are striking features. So is the unexpectedly 
low number of Iraqi students, given that country's wealth. although there may be 
large numbe!'S of Iraqis studying in the Soviet Vnion and Eastern Europe. 

Comparing our data with figures from 1973·1974 supplied by the Institute for 
International Education. we find evidence of a substantial shift in the origins and 
fields of stud~· for Arab students attending American educational institutions since 
1973. The great increase in oil revenues has permitted exporter states to send many 
more. and it has incresed the demand for trained manpower in development efforts 
in these same states. 

Certain characteristics and factors were found to influence the performance 
and behavior of Arab students on American campuses. The Arab student generally 
completes his degree program although the process may be time-consuming (e.g., 
changing majors, changing s;;hools, repeating subjects). evidencing a strong com· 
mitment to the credentiaL A degree from an American institution, almost regard· 
less of the field. is regarded as a ticket to high status at home. 

Differences occur by country in the proportion of Arab students who eventually 
return home after completion of their degree; Egyptians. Jordanians, Syrians, and 
Lebanese ha,·e te~d.ed to stay in the Vnited States after completing their education. 
but increasingly :he booming economies in the Persian Gulf attract many. More
o\·er, studen:;; :rom these countries have tended to be self-supporting and thus 
without contractual obligations to return home. By contrast. students from Saudi 
Arabia. Kuwait. the Gulf states. Libya, and Iraq increasingly come under govern
ment sponsorship and now nearly always return to their home countries where 
economic conditions assure high pay and high status. 

Certain factors seem to influence the chances that the Arab student will succeed 
in his academic endeavors: age. marital status, opportunity to visit home, and 
school selected. Generally speaking, older, married men. accompanied by spouses, 
who have opportunities to visit home annually tend to make better students, espe
cially if they have already had work experience and have a fairly concrete idea of 
the skills they wish to gain from their U.S. academic experience. Selective institu
;:ions that ha,·e not attracted so many Arab students as to provide insulated envi
ronments seem to offer the best milieu for good performance. 

The you::g:er student single, with vague career goals and no working experi
ence, and who is often immature in the context of his own culture may suffer from 
culture-shock at American institutions. He tends to lack commitment and persever
ence. becomes in\·olved in legal and other difficulties, and reacts quite strongly to 

American culture. sometimes in the form of super-Americanization in dress, Jan· 
guage, and beha\·ior. . 

The academic dlfficultWs encountered by Arab students emerge mostly out of 
an orientation to knowledge and learning that has very different roots from the 
American approach. In Islam, knowledge is given by Allah, and the teaching meth· 
ods used in religious schools have been adopted by secular schools as well. Knowl
edge is not generally regarded as a product of human reason and thus subject to 
expansion and interpretation; rather it is a gift one captures and with which one 
is "adorned." Cause and effect relationships are not stressed. Memorization and 
imitation are primary learning methods. 
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:">!oreo,·er. because memorization is a literal technique. knowledge acquired in 
this "·ay is difficult to transfer to new, unfamiliar situations. In this approach to 
learning. powers of analysis and generalization go undeveloped. The technique of 
memorization limits flexibility and adaptability of learning. Individual creath·ity 
is downplayed. In tests of ''ocabulary. Arabs do well: in tests based on analogies, 
they score low. The strong Arab sense of shame may also make them somewhat 
timid and unadventurous as students. Fear of being wrong, of losing face. will 
inhibit the Arab from going beyond the conventional bounds of the subject under 
study. Originality and initiative are not highly regarded. 

Arab students· academic behavior also reflects an emphasis on group or collec· 
rive accomplishment. as opposed to tht American norm, individual achiev~mem. 
One of the consequences of this value system is the high reported incidence of 
cheating among Arabs at American institutions. To refuse to help a compatriot is 
thought dishonorable. 

Arabs also tend to be goal-oriented rather than process-oriented. The attain· 
ment of an American university degree is considered a desirable objective, leading 
to improved social status and financial condition. However, the process of education 
that must be pursued to earn the degree is underemphasized. Thus, many Arab 
students arrive, proud and confident, expecting to advance quickly to their goal 
once selected for foreign study. They often face a severe shock on discovering that 
a good deal of hard work must precede the end they seek. Shortcuts such as 
cheating. g,·ade haggling, and cajolery may be attempted. because it is the receipt 
of the degree and not the methods used in obtaining it that seems most important. 

l'ndeveloped mechanical aptitudes seem to characterize Arab students gener· 
ally, although this charge was made most frequently about students from the 
oil-rich states. A complex of factors appears responsible. The cultural aversion to 
manual labor is one component. Another is the lack of experience with machinery
cars, stereo kits, ham radios-among youth. And the schools attended by these 
students would have had much less in the way of labs and science equipment than 
the typical American, European, or Japanese high school. However, most observers 
regard this difficulty as largely remediable with adequate training and exposure to 
equipment. Instilling real excellence in the research laboratory, however, may have 
io await a higher quality indigenous science education system and more frequent 
exposure to mechanical apparatus while the students are growing up. 

Arab students have been characterized as shrewd, politically astute to the 
nuances of human behavior but noncreative and nonanalytical in thought pro
cesses. Face-to-face associations are highly valued; opportunities for verbal con· 
fromation. especially on a group basis, are eagerly welcomed. However, written 
work that requires solitude and individual effort tends to be shunned. All in alL the 
Arab students studying in the United States reflect the culture and experience of 
the societies from which they come. We have chosen to stress areas of weakness 
rather than strength because the former better reveal the problems of the various 
societies in dealing with .the modern world and with a very modern adversary. 

SCIENCE AND TECHNOLOGY IN THE ARAB WORLD 

\\'e offer an abbreviated discussion of science and technological developments 
in the :VIidcile East not because we believe that all states, however small, must 



28 

engag-e i" basic research but because we belie,·e that serious attention to these 
martecs reflects a commitment to modernization and the aggressive absorption of 
adYanred technology. 

Aside from Egypt. whose situation differs by orders of magnitude. the Arab 
states e,·idence only the very early stages in development of a scientific and techno
logical infrastructure. In some countries. an awareness of the importance of science 
and technology is only now dawning. Although bodies to plan and coordinate scien
tific e:Tons rna,· have existed on paper for over a decade. in most cases these did 
not rea lie· become active until the 1970s-and after 1973 as a rule. In the absence· 
of ar.,· pia:ming or goal-setting, universities ha,·e conducted most of the research. 
whir!-. l:as often been poorly financed. with inadequate equipment. poor library oc 
othe:· ciocur:1entationai support. and murky priorities . 

. -\ppiied research has been too expensive even for go,·ernments to support in 
man,· o:· the countries 1e.g .. Jordan, Syria). Go,·ernment-sponsored efforts ha,·e 
mostly dealt with practical matters-water resources, agriculture, climate. Basic 
research has been mostly abjured as an activity whose ultimate product can be 
purchased more cheaply through imports of industrial technology. 

Frequently. reports note that even more than qualified scientific and engineer
ing personnel. the Arab states lack trained technicians to support research appli
cation efforts. Causes lie in the poor pay and low status accorded these jobs and in 
the absence of scientific elements in the conditioning culture such as popular 
science magazines. scientific toys and games. and opportunities for youngsters to 
be exnosed to mechanical apparatus. Aversion to manual work may also inhibit the 
de,·elopment of technician training institutions, of which only Egypt has significant 
numbers. 

r;-,e scientific and technological enterprise in these states is affected by low 
financial rewards. poor chances for advancement. low social status. hea,-y adminis
trative burdens, and isolation from the world of science. Language barriers play a 
role as do the paucity of publications in Arabic. For these reasons. a large fraction, 
perhaps 10-20 percent, of Arabs who go abroad for technical and scientific training 
fail to return home, either remaining in the host country or relocating in oil-rich 
Arab states where pay and facilities are better. 

Because of their determination to replace expatriate technicians with natives 
at the earliest possible time, the oil exporter states have now begun to stress science 
and technical education in universities. However, the availability of technically 
trainable manpower, given the still primitive quality of primary and secondary 
education. severely limits the speed at which this goal can be accomplished. Saudi 
Arabia and Iraq in particular, where preuniversity education is rather rudimen
tary. are stressing basic educational programs that will support science expansion 
only in the long run. 

Industry outside of petroleum has played a minimal role in sponsoring R&D in 
the Arab states, except in Egypt. A surprisingly small percentage of the available 
native scientists and engineers actually conduct research or work on development 
problems. In government, industry, and the military, technically trained people 
quickie· become managers and cease before long to be technical. 

Table 5 pro,·ides a comparative picture on the basis of available data. Egypt's 
sizable commitment to R&D is revealed by the high fraction of the labor force 
invoh·ed ·and by the 0.8 percent of G:\P it devotes. The long history of trade 
connections with the West and early emergence of manufacturing 1e.g .. in cotton 



Table 5 
H&O ~:XI'l,NDITUIU' IN SI<:LECTJm COUNTltU:S, VARIOUS YEARS 

Number of Scientists/ Average Annual 
F.ngineersfl'echnicians Expenditure Per R&l> Per Capita 
Engaged in R&D Per R&D EXI)Cnditurc Sch.:ntist or Engineer Expendilur~ on 

Country Yf..~r 100,000 Population as% of GNP (U.S.$) ll&D(U.S. $) 
··---~··-· 

Arab Countries 

Alger in 1974 2.2 0.13 30,000 0.6 
Egypl 1973 29.8 O.H:I 7,236 2.2 
Iraq 1974 17.7 0.2f) 16,860 2.4 "" Jordan 1973 8.7 0.31 15,390 1.1 

<D 

Kuwait 1973 20.2 0.01 17,100 0.8 
Lebanon 1973 18.8 0.'10 22,400 
Sudan 1974 2.8 0.:13 31,177 1.0 
Tunisia 1972 20.2 0.:10 10,900 1.1 
Yemen A.R, 1975 1.8 0.25 35,267 0.3 

Non~Arab C(mntries 

FedernJ ltepuhlic 
of Gt~rmany 1972 2.:10 59,684 96.6 

Japan 1973 2.00 18,312 54.4 
Netherlands 1972 2.20 42,035 76.0 
Norway 1972 t.;lo 36,081 46.9 
United Slates 1973 2.50 55,800 139.0 

SOURCI!:: UNESCO IJucumcnl SG·76/CAS'I'ARAB/Rd. I. 
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textile5> probably explain the Egyptian lead. Although Iraq demonstrated only a 
middiing len! of commitment by 19i4, it has announced a new dedication to 
scie:nific deYelopment and has the resources to support its goaL inciuding a fairly 
large population to draw from. Jordan is also making a determined e~on in science 
and technolog~· but is seYerely limited by a small economy and meager population. 
Figures or. R&D expenditures are not aYailable for Saudi Arabia or Syria. Saudi 
spending for R&D wi]] probably approach the Iraqi pattern. giYen the expressed 
concern by Saudi officials and the large numbers of Saudi engineering students 
bein; sent abroad for training. 

As to the future. Saudi Arabia and Iraq wilJ probably begin to ::JOYe :1pward, 
giYe!i t!-leir resources and stated commitments. ait!-wugh they haYt a long way to 
go in buiidin~;: infrastnlcture and achieving the cultur2l attitudes fa ,·orable to 

scientific endeavors. Egypt possesses the basis for a science-oriented society but 
lacks the physical resources for much future progress. Syria and Jordan appear too 
small and too poor for any appreciable improvement in the foreseeable future. 

The countries of the :.fiddle East, particularly those belonging to the "Arab 
Kation." pursue development according to individual conditions and priorities but 
also interact significantly with one another. Kat only is there a degree of coordina
tion-,·arying over time-in the foreign policies of the individual states, but they 
are linked by complex flows of resources across national boundaries. We explore 
some of these transactions below. 

RESOURCE SHARil\G AMONG ARAB STATES 

The capital tO finance the social and economic modernization we ha,·e hypothe
sized to be a precursor to military effectiveness comes in the Arab world from one 
source. oil. Countries lacking their own export supplies depend on brother nations 
for assistance. Another sort of interstate dependency grows out oflabor shortages 
and is remedied in part by labor exchanges among the Arab countries. The adequa
cy of the capital and labor flows is, in part, a function of the nature of inter-Arab 
politics. 

Capital moves from the petroleum exporter states, Saudi Arabia, the Gulf 
states, Iraq, and Libya, to those vrith lesser natural endowments. Labor of all skill 
levels moves from "surplus" areas such as Egypt, the West Bank. and North Arabia 
to places where oil is fueling an indigenous economic boom. The state of tension, 
the prospects for true development, and t.he compatibility ofleaders in the recipient 
states will all influence the future generosity of Arab donors and their hospitality 
to expatriate workers. 

Capital 

Of critical significance to the front-line economies will be the willingness of the 
oil-rich states to furnish large-scale assistance. The heavy spending of the 1973-1976 
period-including the waging of the 1973 War-would ha\'e been infeasible without 
Saudi and Kuwaiti financial aid. Future aid levels will depend to some extent on 
the availability of surplus funds but even more on the interests. intentions, and 
fears of the surplus states. 
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The record since 1973. when oil prices started their steep ascent and lar![e 
money rt:s€:'rYt:5 began accumulating in oil·producers· state coffers. exhibits se\·eral 
characu:ristics wor:ny of note. Reiia~ie statistics on aid flows have been extremely 
difficult to assemble except in the most tentative fashion: 

• Egyp: has received the lion·s share of Arab aid since 19i3. some 80 per· 
cent. with S.wia gening some 15 percent and Jordan 5 percent. Aid seems 
to be about evenly dh·ided between direct military purposes and general 
budgetary and economic developmental assistance. 

• Although aid pledges ha,·e been substantial. actual disbursements ha,·e 
Jaggtd far behir:d, Transfers show ;,o dran:atjc increases commensurate 
with increases in the monetary reserves of the oil·rich countries !with the 
probable exception of Kuwait). In fact, the percentage of Saudi GXP dis
bursed as aid to Arab states went down from 4.3 percent during 1968-1972 
to 3.4 percent in 1974. \After the oil price increase of 1974. of course, 
higher absolute levels of Saudi aid will require smaller fractions of GNP. 
Global figures for Sa~:di aid since 1974 have not been available.) 

• sluch of the aid actually disbursed has been in the form of loans, not 
grants. and on terms that are not very liberal le.g., they often bear a 5 
percent interest rate and are repayable in se,·!m to ten years). 

• Aid suppliers have tied most of their assistance to specific projects and 
require ratl.Jer strict fiscal accounting of how the1r money is bemg spent. 
Saudis. in particular. are concerned about the honesty and efficiency ofrhe 
bureaucracies in the recipient states. Only in 1977 did they allo11· their 
loans to Egypt to go to direct budget support. and that as a result of the 
.Januaf\· 1911 riots and concern over the survi,·al of Sadat"s regime. 

• The Saudis have been the main providers of outright grants for weapons 
proc:;.rement. with Egypt as the principal beneficiary. Here again, the 
recipient has little control over the funds themsehes and little flexibility 
in their allocation. as the equipment is largely being purchased directly by 
the Saudis. Howe,·er. there is some indication that the donors have a 
higher regard for the competence and integrity of military recipients. 

• The two big spurts in aid since the October 1973 war-grants for recovery 
from war damages and restocking of military equipment in Egypt and 
Syria in the immediate aftermath of the war. and the S2 billion in loans 
:o Eg:·pt in February through :\lay 1971-were direct responses to excep
tional political circumstances. The first was a contribution to the war effort 
agai:m Israel. The large 1977 commitments by the oil exporters helped 
salvage the domestic position of a regime more tolerable to the conserva· 
ti\·e states than the likely alternath·es. 

What emerges is a picture of carefuL tightly controlled, parsimonious aid by the 
oil-rich states primarily aimed at stabilization of politically congenial regimes and 
dutiful participation in the anti-Israel struggle, and up to now only incidentally 
related to or occasioned by economic distress in the front-line states. If a com pre· 
hensiw Arab· Israeli settlement materializes, aid for military purposes may decline 
very quickly. Howe,·er. given the long-term economic problems affecting Egypt and 
the benefits to be derived from having a friendly, moderate government at the helm 
in political!~· radical Syria, aid le\·els are not likely to be reduced much over the 
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nex: c~cade. Less congenial regimes in Syria and Egypt would almost certainly find 
the 3;."iuCis more grudging. 

:::~.oc:id :he :\Iiddle East conflict continue unresoh·ed. aid levels from all sources 
shoe::.: b~ expected to rise somewhat as the confrontation heated up again. with the 
bulk 0:· :he increase coming from Saudi Arabia for militar,· purposes. It should not 
be s:.::-p:·ising to see Saudi aid figures double to over S4 billion per year if a slide 
to,,·:::·-~ 3 po:ential fifth war '"'·ere to begin. 

T·c s·~rc: up. the poor. front-line states can expect aid Je,·e]s from the Arab oil 
proc::ce:·s co be affected by the future course of the .-\rab-lsraeli conflict .. -\ settle: 
me;~:·.\·:;; be ~·efiected in a shift of assistance to the cie\·eloprne!lt sector. Increased 
.-\:-a'J·!s:·:le'i tensions ma)· produce an increase in aid but a shift of the bulk of:t 
tow2.;·.j :~e military sector. 

T:·acitionally. the flows of primte capital ran f:·om Kuwait to Iraq and fror:1 
Sauc' .-'nabia to Syria. but the takeo,·ers of those countries by socialist go,·ern· 
ments haw inhibited new im·estments. At the same time. private Gulf investments 
in Leta:;on and Jordan have dropped off as a result of recent civil wars in those 
two states .. -\s for Egypt. Gulf investors tend to feel that the ··French"' bureaucratic 
style in :hat country is an obstacle to business. They also complain that ""one cannot 
telep:wne Cairo'' because of the deterioration of the telecommunications system 
there. 

To the extent capital availability influences military power. the prospects are 
tha: i~c·eased wealth will build up in the exporter states but that the front-line 
cou~tries will recei,·e appreciably more only if tensions escalate dramatically. Ac· 
cordi;;g to this argument. Iraq and Saudi Arabia will tlourish .• but Egypt, Syria. and 
Jorda!"l will do no more than hold their own. 

Migrant Labor and Brain Drain 

Labor exchanges among the Arab nations constitute the other side of the coin. 
Perhaps 2.5 million Arabs worked in countries other than their own even as early 
as 1970. As many as 1.5 million Egyptians-technicians. artisans. truck drivers, 
physicians. nurses, school teachers-work in Libya and to a lesser extent in Saudi 
Arabia and the Gulf states. Up to 250,000 Palestinians are employed throughout 
the Peninsula, as are Lebanese. The oil exporting economies are increasingly de
pendent on imported labor, although such a situation is a cause for some anxiety. 
There ha,·e been reports oflabor unrest at Jubail in Saudi Arabia and at the Qatar 
steel "·orks. :\iany of the smaller Gulf states now ha,·e a majority of expatriate 
workers. The continuation of high wages in oil producing states and the need for 
remittances <Egypt currently derives about S400 million per year from this source) 
in the labor exporting countries suggest a continuing flow, or at least make repa· 
triation unlikely. But the problem of"brain drain" in Syria, Egypt and Jordan, and 
the .labor importers' fears ofbeing overwhelmed (responsible in part for the increas
ing encouragement to temporary East Asian workers), may yet result in inter-Arab 
agreements to control and regulate the labor flows. 

The existing arrangements covering migrant workers are mostly bilateral and 
prir:-.arily deal with skilled and professional workers. Thus. teachers. trainers. 
doctors. nurses. etc. are proYided from those Arab countries that can supply them. 
Other less formal systems of manpower transfers. based mostly on personal recruit· 
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men: and application. go on between Arab states as well. This is particularly true 
of con.,;truction workers and laborers. 

In 2ddition. of course. many Arab emigrantslea,·e the :V!iddle East for Western 
Eumpe and :\orth America. Engineers. physicians. and businessmen-particularly 
from .Jordan. Egypt. and Lebanon-flocked to the t:nited States during the 1960" 
and early 1970s. The brain drain out of the Arab world seems to ha"e modern ted 
somewhat as opportunities have opened in the oil producing states and as govern· 
ments ha\'e become more concerned to ensure that students sent abroad for study 
will !'eturn. 

5uppiies of skilled labor constitute critical inputs in the development process. 
All of the countries we ha,·e studied. except for Egypt. exhibit serious shortages in 
key skills. In Syria and Jordan the problem grows worse as labor continues to 
emigrate. In Saudi Arabia and the Gulf, the increasing proportion of expatriate 
labor causes the rulers to feel insecure and to consider limiting the numbers, 
thereby inhibiting their growth potential. Iraq, which seems to have decided tq Jive 
largely within its own domesti~ labor means, finds itself unable to progress in many 
areas. Only Egypt has adequate supplies, at least on paper. But the quality of 
Egypt's labor. its allocation among sectors (especially industry vs. bureaucracy), 
and the increasing tendency for the best to leave imply manpower problems even 
in this "population surplus'' economy. The shortages will more and more require 
go,·ernment ro choose between releasing skill supplies to the hungTy civilian econ
omy and continuing' to hoard them in the military. 

ATIITUDii'\AL AND CULTURAL TRAITS THAT IMPINGE ON 
MODERNIZATION PROSPECTS 

Although the :\Iiddle East states under study vary substantially in the degTee 
of modernization they have already attained, certain cultural attributes have im· 
portant implications for current and future military competence. Any attempt at 
policy manipulation must contend with longstanding attitudinal predispositions. 
Religion, education. social organization, the state of economic development, and 
history combine to produce a set of attitudes that inhibit the emergence of technical 
sophistication in troops and modern management practices in military leadership. 
Rather than attempt to characterize the cultural position of each country on the 
basis of the traditional· Islamic versus the Western·industrial, we will discuss a set 
of modal attributes of the :\'Iiddle East outlook. identifying the traits and attitudes 
reJe,·ant to military competence. 

The description of culture and attitudes presented here emerged out of myriad 
conversations with American civilian and military people who have had sustained 
familiarity with the :\Iiddle East. We noted a remarkable consistency in opinion on 
the wstiges of cultural barr-iers to modernization. Impressions of our respondents 
came from field experience and not from exposure to the standard academic analy· 
ses of the regional personality such as Patai's Arab .\1ind' or Berque's The .'\robs.' 
Each respondent cited numerous anecdotes to support the contentions made. Still. 

"Scr)bner·s. \"ew York. 1975. 
' Praeger. Xew York. 1964. 
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cultural generalizations are fraught with subjecti\·ism and. particularly because 
our informants were Westerners. may include significant traces of ethnocentrism 
a; well. \\'e present this material because it seems to represent a fair consensus 
among knowledgeable and experienced observers. but we recognize regretfully 
that it may strike some readers as verging on stereotype. 

)..!uslim religion stresses the unquestionable authority of scripture as revealed 
in tne Koran. the unac:Jterated expression of God's word. tra:;smit:ed through his 
prophet :'l!ohammad. The teachings apply to political. social. and economic reia· 
tions as well as to meraphysical matters. The resulting conformity. fatalism. and 
autho:·itananism contra~t with the emphasis accorded indi,·idt:alism and self· 
de:~,·mination in. sa,·. American or Australian society .. -\ccep:ance. obed:ence. and 
loyaity figure prominently. Although such traits are Yalua:;;e in insti!Eng disci· 
pline. they may work against the flexible and adaptive beha,·ior required to suc
cessfully prosecute the sorts of military engagements likely iro the region. especially 
in opposition to Israel. 

The education system. still incompletely secularized at the preuniversity Je,·el, 
reinforces these culturally instilled habits and perspectives. Rote memorization 
continues to dominate learning; problem·solving through generalization. trial-and
error techniques, and reasoning by analogy are exceptions to the rule. Religion, 
language. and culture •rather than mathematics, science, and social studies) remain 
the emphasis in primary schools and, in many states. e\·en in secondary schools. 

Low per capita incomes and lags in economic development mean that children 
grow up with little exposure to the mechanical artifac:s of society. In well·t<rdo 
families where these appurtenances of industrial society may be common. the 
ingrained disdain for manual labor may militate against the cieYelopment of me· 
chanica] aptitudes. 

Prejudice against hands·on activities has other negati,·e co:Jseq'-lences. Because 
clerical. mercantile, and administrative functions command higher prestige in 1\Ius
lim societies. even those who have received technical training-engineers, chem
ists. journeymen mechanics-seek departure from the field, the lab, or the shop to 
become managers. The shortage of middle-level managers in developing economies 
accelerates the drain. The resuJt is often a waste of much of the investment inherent 
in the training. 

The inertia that emerges out of these underlying religious and educational 
traditions finds reinforcement in another aspect of Middle East cuJture. The impor
tance of "face" and the associated use of shame as a negative sanction works 
against the adoption of unconventional methods. Outcomes that are u~:fortunate 
are regarded as personal failures, whereas in other cultural contexts they would 
be regarded as risks worth taking in the deliberate search for no;·eJ solutions. In 
societies that use guilt, a demonstration of worthy motivation may excuse lack of 
success; in those that use shame, often associated with a favoring of ends over 
means. almost nothing can justify a mistake. 

The authoritarian element in Muslim society further predisposes caution. 
Leaders' decisions go unchallenged simply because they occupy elevated positions 
in the hierarchy. The social distance between superiors and subordinates makes the 
former distrustful and contemptuous toward initiative in the lower ranks. Al· 
though in some Middle East ·states. women, minorities, and e\·en foreigners have 
begun to enjoy greater access to positions of responsibility. chauvinism also contin· 
ues to exact its toll by wasting talent. 
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Finally. the political instability of governing regimes inhibits sharing of author· 
ity. Power independently exercised may be regarded as an im·igorating influence 
in man,1· nations. but in many others it is threatening to existing regimes. Tne Arab 
countries being among the latter, the leadership tends to hoard power. Aristocratic 
vestiges may have waned. but political loyalty often replaces birth as a criterion 
for assignment and promotion. The ascriptive system is thus replaced by one based 
on fidelity rather than merit. A leader appoints the most faithful candidate who 
frequently has ties to the same family, town. or sect as the governing group. 

In short. fear of failure, authoritarian attitudes. and political instability all 
contribute to organizational systems in which vast numbers of decisions are rou· 
ti,.ely bucked up to scant numbers of top leaders. As a result. decisionmakers lack 
the information required to identify and select what, by Western standards, would 
be the logically sensible options; and so many decisions are imposed on so few 
decisionmakers that responses are delayed. To economize energy and expedite 
action. elaborate but brittle plans define "solutions" to problems. These plans are 
functional only so long as the external world behaves according to a fixed s'cript; 
against a resourceful adversaty or even recalcitrant nature, strict adherence to the 
blueprint may lead to failure and defeat. Resourcefulness in military behavior is 
stressed in precisely those units-the Palestinian terrorist-commando outfits-that 
are not tied to established and therefore centralized governmental authority. 

:Vlost observers remark a 'Vithering away of the attitudes and outlooks that 
impede modernization as a result of the very process of modernization itself. As 
urbanization and industrialization take hold. fear of experiment, xenophobia. fatal· 
ism. social rigidity, and disdain for the manual appear more and more dysfunction· 
.al. Violations of tradition-in expression or behavior-provoke weaker social sane· 
tions and finally become the new norm. · 

Individual attitudes alter more rapidly than do a culture's characteristic orga
nizational forms. A society will begin to produce individuals who can solve technical 
problems. for example. before it evolves the organizations necessary to accommo
date and reward such talents. The evolution of the organizations requires the 
purposive coalescing oflike·minded people, socially a much more difficult task than 
providing education or e\·en inculcating new attitudes. Thus. the appearance of 
administrative structures that automatically and impersonally define problems, lay 
ouc alternative solutions. test options for feasibility, schedule the pursuit of the 
adopted strategy. and reward participants on the basis of results may substantially 
lag the a,·ailability of competencies in the populace. 

The attempt to duplicate organizational forms that appear successful in ad· 
mired foreign contexts may at times actually constitute an impediment to true 
managerial effectiveness. The Arab penchant for elaborate and intricately pre
specified plans of action may lead to sacrifice of flexibility and spontaneity. The key. 
it appears. lies in sufficient confidence by the leadership in both the loyaity and 
capabiiity of subordinates .that the appropriate delegation of authority may take 
place. Gi\·en this trust at the top. plant managers, office chiefs. and field command· 
ers will grow accustomed to making the responsible but imaginative decisions 
required in fluid situations. 

On net. we see in the Middle East a group of societies undergoing change. 
Outlooks and attitudes characteristic of the preindustrial stage linger on and con· 
tinue to affect the pace of modernization but are indeed fading along with develop· 
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menr. Change at the indh·idual level outstrips reform at the organizational level. 
But the recognition of weaknesses and the experience of 30 years of intermittent 
warfare "'ill ine,·itably speed the process of adaptation in the military forces. It is 
to specifically military developments that we turn next. 



IV. MILITARY MODERNIZATION IN THE MIDDLE EAST 

As we ha,·e seen abo\·e. a host of factors come together with the human ,·ari· 
ables to influence the effectiveness with which a given society will exploit its 
military forces. The nature of the threat, the strategic objectives, the weapons 
available. terrain. and climate of course form the background against which the 
h·.:man factor is played out. And, for purposes of analysis. the human factor re· 
q.:ires subdivision imo the mental and physical characteristics of troops. qualities 
of leadership in officers. and organizational structures appropriate to the accom· 
plishment of military missions. Some of the human factors are amenable to change 
through policy decisions, others are largely autonomous in their gradual evolution. 
We aim to provide an abbreviated summary of findings as to the directions of 
change in a list of what we have come to see as the critical variables. This synopsis 
constitutes our attempt at assessment of the various hypotheses introduced earlier 
in the report. 

AUTONOMOUS XARIABLES 

Population size confers obvious advantages. The determinants of the size of the 
required military force are largely exogenous and stem from the strategic situation 
.facing the counrry. Other things equal, populous countries can more easily find the 
trainable manpower required in their military forces, assuming a fairly equal 
distribution of native abilities in each country. Civilian human capital programs
nutrition. health, education, training-will naturally enhance the effective supply. 

In this connection, we explore here some national indicators of military effort 
in relation to each economy and labor force. The states of the region vary apprecia· 
bly in commitment of national resources toward security ends. As shown in Table 
6 it is generally the oil· rich states-Saudi Arabia and Iran-and the confrontation 
states-Egypt. Jordan, and Syria-that devote large fractions of their national 
products; none, however, comes close to Israel's commitment. Iraq, so far, lags 
considerably in the fraction of GNP absorbed by the military, as does Turkey, which 
has neither the excess budgetary resources nor the immediate security problem. 

A somewhat different picture emerges from the per capita statistics. Wealthy 
Saudi Arabia. to a Jesser extent Iran, and beleagured Israel stand out. Populous 
states such as Egypt and particularly Turkey score low. The requirements of con
frontation for Syria and Jordan and a favorable ratio between foreign exchange 
and population for Iraq tend to push them to the intermediate rank. 

Table 6 indicates relatio.nshlps between national populations and the size of the 
\'arious military forces. By and large, the bigger the fraction absorbed by the 
military, the more intense will be the competition between the sectors. Clearly, 
however, low levels of demand for raw unskilled labor in the domestic economy (as 
in Turkey) will reduce the social cost of mass conscription. Moreover, the average 
JeyeJ of skill in the population affects the results of the competition. In a sense then. 
Israel. where skills are highest, may be more capable of bearing the enormous 
burden of her militan· than Saudi Arabia, whose burden is small but whose skill 
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Table 6 
MILITARY EXPE;-;DITURES IN RELATION TO GNP AND POPl.JLATIOl' 

I:\ SELECTED MIDDLE EASTERN COL:NTRIES, 1978 

~tiHt.ary Expenditures Military Expenriitu res ~Iilitary Expenditures 
Country (millions/dollars) as a Peteent of GNP Per Capita ( dollars)• 

Egypt 2.8 21 70· 
Iran 9.9 14 280 
l:aq 1,7 ll 136 
Jordan 0.3 23 100 
Saudi AraOla 9.6 1~ 1215 
Syria l.l 17 151 
Turkey 1.7 ~ 39 
Israel 3.3 30 892 

SOURCE: The International Institute for Strategic Studjes, The Military Balance. 1978· 
1979. The.&e figures appeared to us more reliable than those presented by the U.S. Arms Control 
and Disarmament Agency in lForld Military Expenditures and A.rms Tnms{ers 1967-1976. 
They are. for example, much closer to figures reported. in classified intelligence sources. 

aBased on C!A population esti.mates, National Basic Intelligence Fact book, 1978. 

level is also low. Egypt. Iran, and Turkey employ considerably smaller fractions of 
their labor forces to meet military needs. 

The adYantages of a large population base in relation to the size of the armed 
forces are illustrated by Table 7. For all of the populous states-Egypt, Iran, and 
Turkey-the military absorbs about 6 percent of the reJe,·am population and about 
10 percent of the population "fit" for service. These are also the states. aside from 
Israel. where the armed forces encounter the least relative difficulty in meeting 
skill neecis. Saudi Arabia attempts no more than the "Big Three" in percentage 
terms, but the backwardness of her population makes it substantially more difficult 
to secure an effective military. Jordan and Iraq appear not too dissimilar in aspira
tion and Syria seems to try the hardest of all, exclusive oflsrael. By deduction, what 
we ha,-e discovered about skill shortages in Jordan-that, for example, supplies of 
readily trainable men are soon exhausted-may apply as well tc Iraq and even 
more pronouncedly to Syria. Israel plays in an entirely different league in terms 
of population skill levels so that even ifit devotes the highest fraction of manpower 
tc its military forces, it is able to attain the most in average military competence. 
:\'onetheless, the cost of the standing ariny in economic product forgone is bound 
to be hea,-y there. as suggested in Table 6. 

Indusrrialization and attendant urbanization move society along paths that 
widen the option for building military power. Not only do ph)'sical resources for 
military aggrandizement become more available but the entry into technological 
culture usually prepares the citizenry for participation in collective undertakings 
in which a modern outlook confers great advantages. Although it is undoubtedly 
true that the sense of collective purpose (notably the Israeli concern with national 
survival) enhances effectiveness, it is also the case that warfare has changed so 
dramatically that the general concomitants of urban industrial existence-the abili
ty to work in organized teams \vith advanced equipment-outweigh the martially 
useful qualities generated in nomadic or ru-al societies-fierce loyalties, personal 
bravery. 
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In our review of comparative rates of national military modernization. t!le 
relatiw positions of Egypt and Iran on the one hand. and Saudi Arabia and s,..-:-:a 
on the other. seem quite informative. :\oting that each pair contains both rich a~d 
poo:· s:ates. the former have demonstrated a superior capacity to translate e:e. 
mems of modernity from the economic sphere into the military. The choice made 
b,· Saudi Arabia and Syria. modernization of societies through the military vehic'e. 
may han· costs in strict],· military terms. Turkey represents an interesting case on 
poi::t. The T:Jrkish attempt to modernize its social structure through militacy 
ser,·ice appt>ars to han, degraded military effecth·eness. To build a modern military 
i!l 2. tr2ditional society may be a good de,·elopmem strategy: it is unlike!;· to '-<in 
wan; e.gain;;t a thoroughly modern opponent. 

Gi•:en romemi)orary sources for technology and ad,·anrec economic organiza
tion. modernization will probably be accompanied by increased exposure to t~e 

West. When the Western influence extends into the mi!i:ary. to the supply ofar.ns 
and the training of men, it seems to confer an additional ad\'antage. The case of 
Jordan is illustrati\'e. Jordan's small size and \'Ulnerable strategic situation ha•·e 
affected its ability to swing substantial weight in past Arab-Israeli engagements. 
But Israelis. almost unanimously, rank Jordanians as man-for-man their most 
dangerous opponents in the air and on the ground. Most attribute the Jordanian 
edge to their long association with the British as military advisors and trainers. The 
contrast between the results of the British influence in Jordan and the So,~et 
influence in Egypt lpre-1973! provides further confirmation of the thesis 

Crban industrial societies generally have higher ]e,·els of per capita income :or 
the mass of the population. For armies, general affluence confers its ad,·anta.-es 
through the physical stamina and mental competence of the troops. Among :ne 
countries we have examined. differentials in standards of lh·ing are not at pres~nt 
very great. Impressive statistics or. per capita income in the oil-rich states mask an 
extreme maldistribution often characteristic of the earl>· stages of economic devel· 
opment when affluence has not yet trickled down to the masses. 

But rates of economic growth do differ appreciably across the selected co:J.n· 
tries. Those with expanding economies find it increasingly difficult to attract and 
retain needed talents in the military sector against the enticement of high wages 
and opportunities for advancement in civilian life. Iran and Saudi Arabia are 
examples. But even in the slow-growth and no·growth economies, competition for 
personnel enters through the lure of emigration. Hundreds of thousands of young 
Egyptians. Jordanians. and Syrians work in the Gulf states and Libya where oil 
export proceeds fuel a continuing econpmic boom. 

Stable regimes can wield military power more effecth·ei;·, not because t~ey 
necessarily have superior supplies of human capital but because they can afford to 
organize people more efficiently. They are secure enough to attempt to delegate 
authority to its most appropriate level, ha,·ing less fear that independent nuclei of 
power will threaten the existing structure. Delegation appears to be a prerequisite 
to the establishment of flexible and adaptive command structures. 

OYer and over we were struck by the critical contribution of dencentralized 
decisionmaking to the successful proseeution of war in the region. The !9i3 War. 
on both the Sinai and Golan fronts. illustrated how hypereentralized military com
mands on the Arab side found it difficult to respond to unanticipated opportuni!ies 
and threats: The S>·rians ignored a possible opportunity to ad,·ance beyond the 
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Golan Heights and into the Galilee Valley in the first few days of the campaign; the 
Egyptian canal crossing achieved such surprise as to make possible the occupation 
of the ).litla Pass and Abu Rudeis but the opportunity was not pursued; it took 
inordinate time for the Egyptian high command to react to the Israeli counterat
tack on the west bank of the Suez. Anecdotal evidence as to the superiority of 
Egyptian field commanders relative to the Syrians leads us to surmise that a 
portion of the edge in organizational adaptability displayed by the Egyptian mili
tary !compared with the Syrian) may be attributable to the regime stability factor. 

Some ha,·e argued that the fear of insurrection directly affects training prac· 
tices as well. \\"ithout live ammunition and combined force operations, the realism 
of exercises is much reduced and the preparation of the iorces thereby diminished. 
But fearfulleadersnips seem reluctant to disperse the resources and to permit the 
lateral cooperation necessary to organize these sorts of exercises. The superior 
internal security situation in Egypt, compared, say, with that in Syria and Iraq, 
should in days to come begin to translate into better training and then greater 
potential battlefield responsiveness. 

Regime insecurity has additional implications. Where loyalty to the existing 
government is an issue, the leadership will naturally stress faithfulness rather than 
competence in making assignment and promotion decisions. The Jordanians regu· 
larly favor Bedouins over Palestinians, the most educated and progressive compo
nent of the population, in sensitive military appointments. Evidence of the loyalty 
criterion is also seen 1n the dominance of Alawites in key Syrian command positions 
and a favoring of leaders orginating in the town ofTikrit in the Iraqi forces. As an 
example of the consequences, many observers allege a sharply negative relation 
between rank and capability in the Syrian officer corps, although they perceive no 
sucn pattern among the Egyptians. Whether the high quality junior officers ob
served in the Syrian forces in 1973 will be permitted to advance up the ranks and, 
if so, whether they will then be coopted (and defanged) by the reigning establish
ment remains to be seen. 

Most commentators agree that aside from the "loyalty test," barriers to ad
vancement based on ethnicity or social status have receded in all of the Arab 
societies as democratic and pluralistic ideas gain acceptance. Perhaps the clearest 
and most costly-in efficiency terms-<>f the remaining barriers affect women, 
particularly in the most traditional societies such as Saudi Arabia. Even with the 
severe labor shortages.in the Kingdom, women hardly participate in the civilian 
economy, let alone in the military fo1ces. Jordan. Iran, and Egypt have much more 
readily accepted women in clerical and technical positions. even in the military, 
although a strong reaction by traditional elements is already apparent. 

The military, of course. must compete with the civilian economy for the socie
ty's available talent. Gh·en the level of effecth·eness in conscription policy, the 
higher the prestige and the more attractive the conditions of the military calling, 
the easier the attainmentn(manpower goals. Turkey, where the warrior tradition 
reigns and the military career confers high prestige, meets its manpower objectives 
most successfully among the countries surveyed. Conscript quotas are easily met 
too because the living standards and the education and training opportunities 
compare favorably with civilian life. Military careers have lower relative prestige 
in Saudi Arabia and score lower still in Iran, with obvious negative implications for 
recruitment in those countries. 

• 
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In the course of our study. we found that commentators consistently reflected 
on ti1~ cultural characteristics that affect the trainability and performance of :I lid· 
die E11sterners. These cultural characteristics appear to suffuse the entire weapons 
absorp:ion and military modernization process. and we summarize comments on 
some of these traits here. 

These characteristics plus an accompanying disregard for tools and measures 
disr·~ssed in pre\·ious sections mainly affect maintenance operations, as in Iran. 
where maintenance is regarded as a dirty \\'O!·d. Iranians tend to perform quite well 
at ··dea:r" electronics work. 

in Saudi Arabia a reinforcing belief holds that contractors ha\·e been hired to 
do tile din\· work. but Jordan and Egypt, owing to the!r different cultural back· 
grol:!'!ds and more vocationally oriented educariona: systems. do not hold that belief 
to nearl)' the same extent. In the :\iiddle East <as i'" much of the rest of the worldl 
pilo~ing airplanes is regarded as respec!-able. but driYing tanks is dirty. Therefore, 
higher status people are attracted to the air forces. 

Progress toward a more functional work ethic comes in fits and starts when the 
proper incentives are instituted. After exposure to V.S. military training, Iranian 
and Saudi students generally show that they can develop mechanical aptitudes and 
perform adequately, but they sometimes relapse upon return to operational assign· 
ments. The Turkish experience suggests migrant workers who return from West· 
ern Europe may often absorb and subsequently use more efficient business prac· 
tices. They may also create new demands for better public education and vocational 
training in the home country. Turkish invoh·ement in :!\ATO may have had similar 
effects in the specifically military sphere, as a result of some standardization in 
training practices. the participation in joint exercises. exposure to high standards 
of perforr.1ance! etc. 

Knowledge acquisition comes through drill, not analysis. Rote learning leads to 
mastery of routine tasks but does not develop the ability to see cause-effect and 
ends-means relationships. This outlook suffices for systems in which operation and 
maintenance is based on repetitive steps, as in the TOW anti·tank system. But 
memorizing set procedures does not instill flexibility and ingenuity or the ability 
to adjust to unforeseen contingencies. One wonders whether the Arabs, for exam· 
ple, have absorbed the implications of mistakes made in the October War to the 
extent that Israelis have learned from their own weaknesses. 

In Middle Eastern cultures, responsiblity tends to be treated as a shared social 
phenomenon rather than as something pertaining strictly to the individual. Con· 
cepts of right and wrong depend less on-individual determination and more on what 
is deemed right or wrong by the world surrounding the individual-producing 
people who are sensitive and subject to public shame but feel a lesser sense of 
personal guilt. 

Answering to society for all deeds creates pressures for officers and men to 
appear blameless, by keeping and saving "face." to escape censure. Face thus 
becomes an extremely important element of personal motivation and social interac· 
tions because it reflects the individual's worth and dignity. Keeping face often 
results in formal showmanship, and saving face requires excuses for failures and 
shortcomings and leads to shifting blame. The concern for face affects the predispo-
sition to both offer and accept criticism. 

The ability to put on a good show-the affixing of decals to the fuselage-may 
appear more important as a measure of success than a high operational readiness 

-~ 
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rate. the practical importance of which may even be downplayed. The imperatives 
o:· s~n·ing tlce group and keeping fi1ce also have pronounced effects on the cb:;s
roor:-J pe:-for~ar.ce of miiitary trainees. Students avoid showing ignorance by not 
asking questions. Instructors avoid provoking shame by not posing questions. 
Cheating carries little stigma and may. in fact. be seen as a way for students to help 
each other and to serve group goals. Refusing to help a colleague is thought dishon· 
arable. C .S. i!lstrucrors have had to take considerable care to design programs that 
will accommodate cultural differences. Otherwise. there would be little give and 
take in the c!assroom and poorer students would not receive remedial training. 

The peiTasiveness of what are often called "punishment" cultures in the :VIid· 
dle Enst also 'las military implications. For example. in Iran. if a civilian or military 
technician made an error, he could lose pay and risk incarceration or corporal 
punishment. This incentive system motivates some typical behavior patterns rang· 
ing from general inertia to the falsification of reports. In tactical flying, for example, 
concern for the safety of the aircraft often leads to very conservative training. In 
maintenance. fear oflosing or damaging equipment means conservative testing and 
practicing. In Iran. at least. tlie harshness of the punishment culture had recently 
diminished. Some Western management techniques-discussion meetings that 
help identifY problems without trying to cover up failures, devices to retrain me
chanics who err-\\·ere being adopted in the military. Lesser adaptation is seen in 
Saudi Arabia. 

Rigid hierarch0'. centralization of command. and prescribed responsibilities 
mark :\Iiddle Eastern authority patterns. These translate into a penchant for stay· 
ing in conYentional channels in military operations. At working levels, skills and 

·duties become highly compartmentalized and isolated. One's power base often 
depends upon. and is reflected by. hoarding of materials. parts, and personneL 
Disgorg;ng a hoard may require multiple signatures and forms so as to disperse 
responsibility. 

The ideals of centralization cause middle-level personnel to reject decisionmak· 
ing responsiblity and to pass even small matters up to higher commanders who 
then become burdened with decisions on issues about which they lack necessary 
information. High-level authorities are expected to behave in a fairly rigid manner. 
Apparent obedience to orders is automatic even when the command is not fulfilla
ble. The result of these conditions is to diminish the incentives and opportunities 
for showing inno,·arion and flexibility. In pilot training. :V!iddle Eastern students 
tend to place inordinate reliance on the Instructor Pilot. so that they frequently fail 
to lear:. the ,,·stems and procedures thoroughly. This inhibits the development of 
flexibility in dealing with unexpected events. 

Cultural constraints relating to local ideas of authority and responsibility are 
reflected throughout the processes of technology absorption. For example. the 
Iranians had planned to purchase the most sophisticated C3 technology in the 
world. but \\;ere installing· only the vertical linkages upward to the Shah, and not 
the horizontal field linkages. The Arabs-except for the Jordanians-have had 
e\·en more noticeable difficulties in adopting modem c• technology, again partly for 
cultural reasons: the reluctance to share resources. the concern to protect oneself 
from responsibility for failures. the lack of faith by superiors in the competence of 
subordinates. The resulting inflexibility degrades training exercises and. ultimate· 
ly. adaptability on the battlefield. 
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CIYILIA'K POLICY YARIABLES 

Human capital building programs-basic and university education. technical 
anc vocational training. public health. medical care. and nutritional improvements 
-obviously enhance the quality of the population base f!·om which the military 
rec:·uits its force. Some Israeli commentators perceived significant improvement in 
health and Eteracy among Egyptian prisoners captured in 19i3 over 196i. How· 
e,·e!·. spendmg on such programs comes out of the same national budget that 
finances direct military expenditures. and the ci\'llian program ine•:itably benefits 
pecple who do not enter the military. A dedicated warrior stare could conceivably 
co:.ceDtrate i:~ human capital improvement t::Tons exdusi\·eiy 0:1 its soldiers, at 
ieus: in :he short n.:.r;. All of the states we studied ha"e adopted a more generous 
approach and h3''" generally had comprehensive social progra~s. Those with the 
heaYiest defense burden. such as Syria, ha,·e ob,·iously had to make the most 
sacrifices on the social front. 

Table i shows the 19i8 total population estimates for the states surveyed 
together with the size of the rele\'ant population, the "fit" population. and the 
military forces. An indication of the general extent and success of human capital 
programs can be surmised from the column indicating the fraction of the popula· 
tion aged 15-49 deemed fit for military sen·ice Although Israel leads the others at 
86 percent. Jordan stands out among the predominantly Muslim states at il per· 
cent. and Eg,·pt follows at 65 percent. All of the others cluster between 55 and 60 
percent. 

MILITARY POLICY VARIABLES 

As we haYe discussed earlier, and as Tables 6 and i bear out. co~.:.:>tries that field 
large armed forces out of small or poorly prepared population bB.ses encounterthe 
most difficulties in meeting military manpower requirements. explaining the com· 
parative difficulties noted in Syria, Jordan, and Saudi Arabia. 

Recruitment methods vary widely among the states. Some, such as Egypt and 
Syria, conscript; others, such as Saudi Arabia, rely on volunteers. The choice de
pends on tradition, politics, and military needs. In some states-Egypt, for example 
-eonscription can tap scarce skill supplies. In others, selectivity through "hiring" 
may be ad,·isable, at least given the somewhat negative experience with conscrip
tion in Turkey. Retention policies also vary. The hitch lasts from :20 months to three 
years for enlisted men in each country.· The period adopted represents a choice on 
the tradeoff function between current capability, which is best attained through a 
standing professional force with years of experience, and mobilization potential, 
which is heightened by the processing of larger numbers of young men serving 
necessarily shorter hitches. The latter option. will also appeal to Turkey, which sees 
its army as a modernizing and socializing vehicle for the larger society. 

Generally. expertise in assignment-the matching of aptitudes and skills with 
positions-is q~.:.ite underdeveloped in :\fiddle Eastern militaries. Diagnosis and 
remediation receive short shrift. Political loyalties continue to weigh heo,·ily in 
promotion decisions. Assignment problems emerge not only our of inexperience 
with the principles of personnel managemer.t but as a result as well of the often 
observed inclination to strip the best human resources from the generality of units 
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so as to r:1an the elite forces or the most recently acquired weapon system. Favoring 
SA:\! and anti·tunk units in 1973 seems to have led to certain advantages for the 
A:·abs. howe,·er. Iran seemed to ha,·e made the most progress in planning for iorcc
balance. but e,·en there the priority unit syndrome produces adverse spillovers on 
personnel capabilities in the general run of units. 

We ha,·e pointed out the inefficiences inherent in the maintenance of ethnic, 
sex. and class barriers to participation. The military forces of the states studied 
vary substantially in their openness to pluralism because the political price neces· 
sary to gain the advantages of wider access differs among them. The Iraqis distrust 
the Kurds. Jordanians restrict the Palestinians. Syrians discriminate against 
Shiites. each operating out of motives of regime security and political patronage. 
Integration of' women violates deep-seated values in Muslim society of which the 
Saudi rulers seem most observant. Even in neighboring Iran, the Shah's attempt 
to break with traditional sexual segregation evoked strong reactions. 

Although our evidence is sketchy, class barriers have apparently been the 
earliest to fall. particularly in the ostensibly socialist states of Iraq, Syria, and 
Egypt. But in Egypt, particularly, we have noted a tendency-reflecting broader 
social values-to permit paper credentials to signify as weightily as demonstrated 
competence. The importsnce of merit rather than background or loyalty may differ 
by service within a given country. In Jordan, for example, the air force appears 
superior to the ground forces in its readiness to assign and promote officers on the 
basis of competence•alone. 

The :\liddle Eastern concern for face, also discussed earlier, adds complications 
in the de,·elopment of rationalized personnel systems. Criticism evokes shame and 
becomes muted out of a reluctance to embarrass fellow soldiers. Add this to notions 
of shared rather than individual responsibility, and the result often is a failure to 
demote or discharge the inept. These problems show up most prominently at middle 
management levels. The Iranians appeared to have diagnosed their difficulties and 
were making some progress in dealing with them by means of training reforms and 
debriefing sessions. 

All of the states have experimented with the use of outsiders for the perfor
mance of certsin specialized tasks. The Saudi military employed vast numbers of 
foreigners from South Asia, East Asia and the West. The Iranians tapped foreign 
sources to meet skilled labor shortages and also developed the homofar system in 
which fairly high wages were paid to indigenous civilians with scarce skills on 
long-term contract to the military. The homofar concept offers attractive advan· 
cages to those other forces in the region in which acute civilian skill shortages do 
not preclude its use I e.g., Egypt, perhaps Syria and Iraqi. The idea, however. seems 
not to have spread. 

The employment of outside personnel certainly adds to immediate capability 
and most likely expedites the enhancement of indigenous military skills through 
OJT. But such dependence ?lso carries costs aside from the obvious ones inherent 
in higher compensation and, in the case of expatriates, the depletion of foreign 
exchange reserves. Civilian workers are generally less subject to military control 
and discipline than are their national military counterparts. When the outsiders 
are also expatriates who owe primary allegiance to some third power, the ability 
to make war on any sustained basis will be affected by the acquiescence if not 
approval of that third power. 
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Substitution of capital appears as one solution for labor shortages. Black box 
replacement in place of periodic maintenance is a concrete manifestation. As we 
hav~ a1·gued. however. the substitution rna~· simply escalate skill requirements to 
a hif:iler leYeL The instruments that diagnose the black boxes require maintenance. 
There is increased dependence on a sophisticated system to supply the black boxes 
where and when needed. Because skill shortages are even more severe at these 
levels. the alleged "capital substitution" solution may prove ephemeraL 

Although necessary to prepare the forces for action. training is. as we have 
d!scussed in ea:-lier sections. expensi\·e in se,·eral senses: It uses resources ar.d it 
de§:'rades immediate response capabilities. The po,·ert,· ofr:1ar:v of the cot:ntries in 
tile reg-ion const!·ains training by limiting suppiies of parts and expendables. Egypt 
and Jordan come prominently to mind. 

T'le goal of catching up "'ith the Israelis in proficiency drives the Arab forces 
to train more intensively. The improved Arab performance. particularly in anti· 
aircraft and anti·tank units, demonstrated in 1973. testifies to the payoff from 
training. A side cost often intrudes, however. The better the training in technical 
subjects, the harder it is to retain the resulting electronics specialist or engine 
mechanir in the military force, given his alternative pay in the ch·ilian economy. 
This problem has been most severe in Iran, Saudi Arabia. and Jordan where the 
lure is emigration. but it is felt even in Turkey. The United States and Israel are 
not immune to this problem either. 

Training often works best when the trainee is remO\·ed from the inhibition> of 
his accustomed sociocultural milieu. Acceptance of indi,·idual responsibility and 
criticism. innovative behavior, esteem for manual endeavors, and willingness to 
work long hours may be more easily inculcated in settings where these traits are 
appro,·ed and rewarded. ~fiddle Eastern students often return from training stints 
in the United States fired with new attitudes and work styles. The use of bicultural 
liaison officers, assigned respcnsibility for discipline and beha\"ior, who accompany 
their training contingents, had come to be seen by Iran as an effective device for 
reinforcing the positive effects. The Saudis have recently installed similar proce· 
dures. Always present, however, is the danger of reversion to traditional beha\iOr 
following the return to the home country. 

In none of the countries studied did we encounter any absolute barriers to 
training operators and logistics support personnel for sophisticated weapons. Even 
in Saudi Arabia, where manpower shortages and cultural inhibitions seem most 
severe, training takes. But we also found that it may require twice as long to 
produce a Saudi pilot. mechanic, or supply clerk with L'.S. proficiency standards. 
In the other countries where the U.s·. trains military personnel-Iran. Jordan, 
Turkey-the training period exceeds U.S. specifications but by lesser amounts, 

Deriving the most benefits from practice requires that exercises be carried out 
with a large element of realism. The Egyptian predisposition for thorough planning 
and intensive training appears to have yielded impressive returns during the canal 
crossing that opened the 1973 War. Use oflive ammunition, arrangements for joint 
operations-for example. air·armor·infantry-and the incorporation of uncertainty 
and fluidity to the mock battle situation best prepares troops and commanders for 
the wst of war. But certain background factors in the :'lliddle East militate aga:nst 
such devices. Ammunition is expensive. lnter·unit horizontal links are undeveloped 
as a consequence both of tradition and regime insecurity. The preparation of a 
flexible response capability goes against the Arab preference for well·specified and 
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well-rehearsed plans. The yield derived from force exercises is thus diminished 
e·:en trhen they occur. Without practice. skiiis acquired in training may atraphy 
to :he point .,.,,;;ere the sys~er:1 sin1ply Io::e.-. its effec:;·~·(:>n~.:~-3. 

Supply systems provide ample illustration of organizations where traditional 
patterns of authority and responsibility have constrained efficient performance. 
The reluctance to release accumulated hoards. the insistence on face-to-face trans
actions. the fascination with forms and stamps. and the disposition to seek higher 
level approval for trh·ial decisions means. for example. that a parts inventory may 
remain in excess in one location while equipment is grounded for want of the same 
item at a nearby base. These difficulties appeared e,·er. in !ran where progress in 
lo;ps:ks rationalization had moved faster. :O.lalperformance is even more wide
spread in Saudi Arabia 1but individual parts inventories there are larger). 

Basic reforms in managerial style must precede significant progress in what we 
have labeled macro-level competence. For the Arab states that have fought Israel, 
failures in responsiveness and adaptability have been noted repeatedly. Even in 
1973 the Egyptian and Syrian forces displayed rigid adherence to prespecified plans 
and overcentralized command" structures. Armored attacks. for example, were or· 
ganized in textbook fashion with little attention to terrain or enemy responses. 
Lateral coordination was weak. and central HQ quickly became overloaded with 
information and slow to respond. Although some attempts at reform are underway. 
pr'lgress in this area is difficult and time-consuming. Other heretofore second· line 
states such as Saudi !\.rabia and Iraq have neither Syria·s experience of past conflict 
to drh·e the lessons home nor the state of social de\·elopment characteristic of 
Egypt and Jordan. 

Iran had gi\·en some indication of rapid development in military management 
capability according tO CS. observers. Problems in evaluating Iranian progress 
stem from the paucity of tests for that system. Having fought no serious engage· 
ments against worthy adversaries, Iran's true abilities in this regard remained 
mostly a mystery. The Turks, with a long history of military relations with the 
West. gave a good account of themselves against the Greeks in Cyprus; but even 
they experienced difficulties in organizing the campaign. 

CO:"'CLUSIONS 

In the medium term. the continuation of economic and social development and 
pro!f."ams that increase. the qualit}: of a country's human capital will. in tum. 
enhance its military potential. Few states. perhaps, will opt deliberately to slow 
down the rate of economic growth expressly to ease recruiting problems. But given 
the supply of aYailable manpower and an exogenously determined force size goal, 
policy choices represent alternative routes on the way to improved military effec· 
ti,·eness. There is a produ<;tion function for military effectiveness, and its argu· 
ments include human resources, time, and perseverence. The primitive state of 
existing theory and the scantiness of data have prevented our research from es
timating the size of the payoffs to be expected from personnel policies versus 
training versus exercises versus organizational reforms at functional and command 
levels. We have. we believe, identified the critical policy choices for the modernizing 
military. We reiterate the importance of the obdurate attitudinal variables that will 
Impede the course of improvement associated with any change in strategy. 



V. 1\"ET ASSESSMENT OF THE MILITARY BALANCE IN 
THE MIDDLE EAST 

THE RELATIO!\SHIP BETWEEN MODER:'\IZATION A:'\D THE 
MILITARY BALANCE 

T''" anE>qaa: level of military modernization in different states affects their 
relat:,-t' abilities to organize. maintain, ope:att. a:1d ob~ain the greatest combat 
usefu':1ess from gh"en sets of equipment. D!ff.;;ences in organizational and 
manage:-ia1 effect]\·eness. social and cultural :ni~ie:..:.. mar:power competence, com
bat expenence. and m1htar~ leadership grea:l~ m::uence ho\1 effec:h·el) \'arious 
systems are adapted to the particular requirements of different states. Indeed, it 
can be argued that although differences in the "human factor" are inherently more 
difficult :o measure and quantify than differences in equipment. competence factors 
haYe historically had a greater effect on combat outcomes than havE> differences in 
weapons hardware. 

Ko"·here has this been more evident thar. in the Arab-Israeli wars. In 1967, the 
Israelis were outnumbered by more than 2:1 in combat aircraft and almost 3:1 in 
tanks. yet according to public reports they achie,·ed an air combat kill ratio of20:1 
and a tank kill ratio of better than 7:1. In 197.3. out:; umbered again b~· 2.5:1 in both 
combat aircraft and tanks. the Israelis achieved faYorabie kill ratios of 40:1 in 
dogfights anc 2:1 in tank kills. Some of these disparities are explained by differ
ences in the performance characteristics of the equiprr:ent and some may be ex· 
plainable by differences in casualty rates traditionally experienced between attack
ing and defending forces (particularly the tanK·kill ratio!, but these factors alone 
cannot explain the greater part of the outcomes. Indeed. on some characteristics, 
such as unilateral advantages in night fighting equipment in 1973, the qualitative 
edge in hardware favored the Arabs. Observers agree that only by bringing in the 
human competence differential can the Israeli margin of superiority be explained 
and that individual and collective excellence has been the keystone of the favorable 
military balance enabling Israel to tolerate greatly unequal force ratios. 

It follows that improvements in the ability of the Arabs to use different equip
ment ;;ffectively could. in principle, more greatly affect the militar~· balance than 
mere improYements in the quantities or qualities of equipment in,·entories them· 
seh·es. In theory, if the Arabs could close the manpower and organizational compe
tence gap or introduce new systems whose simpiicity of operations reduced the 
importance of the gap, they might decisively improve the military balance. The 
modernization issue is therefore at the very center of efforts to assess the future 
Arab-Israeli military balance. 

Differences in the levels of modernization among the states we have examined 
in the :Middle East are probably not as wide as in the cases of the other military 
balances of the region, but there are some disparities. Egypt has a significant 
ad,·antage over Libya, and Iraq has considerably greater combat experience than 
Kuwait and Saudi Arabia. Although Iran lacks the combat experience of Iraq, it 
appears to be at a higher level of modernization, and the gap appears to be widen
ing. Iran had seemed much further down the road of modernization than Kuwait 
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or Saudi Arabia.' Finally. the Syrian· Iraqi balance is probably one of fairly equal 
levels o! mili:ary effectiveness. although the ad,·antages conferred on Syria as a 
result o:'more intensiYe war experience could tip the balance. Detailed comparisons 
in these cases are more difficult. as most of the recent combat experience of the 
region has invoked opposed forces of Israel and the Arabs, and therefore most of 
the data points apply to this particular balance. Indeed. differences among the 
Arabs must be inferred from their unequal performance against Israel. 

TI:-.tE TRE!\DS I:-; MODERNIZATION 

When trends in modernization are related to the future military balance. it is 
important to recognize that not every increment of modernization by one side 
necessarily leads to a narrowing of the manpower and organizational competence 
differential and an improvement of the military balance in its favor. Conceivably 
we could see the Arab-Israeli gap widening rather than narrowing, in spite of Arab 
successes in modernization, when we examine the elements of the modernity gap 
more closely. 

First, the level of modernization, as it relates to military competence, is a 
relative measure, and improvements on one side must be related to improvements 
on the other. It is sometimes asserted that the Israelis are already close to 100 
percent of the theor;,etically attainable "perfect'' operation of military systems, 
whereas the . .;.rabs have been operating at only 25 or 50 percent effectiveness. and 
that therefore improvements on the Arab side are bound to narrow the gap. But 
i!ldividual and organizational competence are not "perfectible". As in competitive 
sport. there is always the possibility of improvement. and Israeli improvements 
also must be taken into account. 

Yet this objection is not as basic as some others. Although both the beginning 
and advanced athlete can improve his performance, the rates of improvement that 
are possible for the beginner dearly exceed those possible for the front runner, and 
in this sense the gap v.ill tend to narrow even if it never closes. Moreover, in the 
process of military modernization, there may be a point where a decisive qualita· 
tive transformation takes place, after which self-sustaining growth in military 
effectiveness becomes the norm. At the early stages of modernization there is 
primary reliance on foreign advisors, the social and cultural milieu resists improve
ments. and modern military systems remain foreign importS that cannot be fully 
absorbed by local personnel. But a later stage of modernization can build on the 
local accumulation ofmihtary capital. expertise, and experience; constant improve· 
ment is built into the system, and foreign technologies can be absorbed more 
rapidly. If the Arabs can achie,·e such a qualitative transformation, unilateral 
improvements may have an absolute effect on the military balance even if the 
Israelis also improve. 

A second and more important objection is raised when levels of modernization 
are related to the operator and support personnel competence and organizational 
requirements imposed by the weapons being introduced. In practice, weapons differ 
in the Je,·el of skills they require of their operators, and the portion of combat 

1 Again. we remind tbe reader that this report was written before the recent upheaval in Iran. 
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ou:comes explained b,- indi\'idual and organizational competence tas opposed to the 
inherent capabilities ofthe weapons themse]\'eS) is much greater for some systems 
than for others. For example. the effecth·eness of long range. terminally guided . 
surface-to-surface missiles carrying large nuclear warheads against area targets is 
largely a function of the devices themsel\'es and is quite insensiti\'e to the skili of 
the operators. <But difficulties in programming the guidance systems may indeed 
vary with the skill of operators.) 

In contrast. the effectiYeness of an F-1 against a :'lliG-21 has been shown to he 
mo,·e related to pilot skill than to the inherent characteristics of the platforms arid 
theil' weapon fits. 'This was illustrated b~· the experience of l 7.S. :\avy pilots in 
Indochina. whc imprm·ed their dogfight kill ratios fro:r. 2.-3:1 in the period 1965-68 
to 12.5:1 in the period 1970-73 by going through the Dissimilar Air Combat pilot 
retraining program-a 400 percent improvement with the same equipment.'! Aiso. 
the effectiveness of forces in the field is a function of the support systems backing 
them up. including all the elements in the maintenance. supply. and logistic train. 
Although for some systems the performance of the weapons themselves is the key, 
for many others what is done with the hardware is more important than its me
chanical attributes. 

To relate changes in the competence gap to changes in the military balance. we 
introduce an intervening \'ariable: changes in the share of combat outcomes ex
plained by human competence, itself a function of technology. Suppose. for exam
ple. the Arabs marginally improved their competence "rating" compared with that 
of the Israelis. At the same time new systems (e.g .. advanced tactical fighters) were 
introduced whose operation and support required much greater competence. The 
net military balance might improve in favor of Israel eYel: though the weapons 
were introduced on both sides and the rates ofimpro,·ement in the human factor 
were greater on the Arab side. The key to this inten·ening variable between mod· 
ernization rates and the military balance is the changing portion of the combat 
outcomes explained by differences in individual and collective, competence. 

This study has been concerned primarily with modernization itself; and we 
have seen that. with varying degrees of success, fairly rapid improvements are 
being undertaken in a number of countries. Although no effort has been made here 
to examine the Israeli case, it is probably fair to conclude that. for the reasons given 
above, on at least some characteristics the competence gap is gradually closing, if 
only because the Arabs started a considerable distance behind. The Arabs are also 
closing the qualitative gap in equipment by obtaining advanced European. So,·iet, 
and American systems. These factors. cpmbined with their quantitative superiority 
in weapons inventories and manpower. may lead observers to conclude that the net 
military balance is improving in the Arabs' favor and e,·en that they are bound 
eventually to achieve strategic superiority. 

But such an assessment may be altered when we consider the mission require
ments of the various parties in greater detail, especially when offensive and defen· 
sive mission requirements are related to changes in prevailing military technology. 
as addressed below. The net assessment must also take account of the intervening 
variable between modernization and the military balance-the share of combat 
outcomes explained by human competence. To determine that share requires de
tailed study of future weapons inventories. It may be that the role of individual and 
collective competence is gaining importance more rapidly than the competence gap 
is narrowing. 
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It is important to distinguish two classes of competence questions: those per· 
raining to indi,·idual skills in the operation. repair. and pro,·isioning of equipment 
sets micro-cor:1petence and those pertaining to collecti,·e capabilities to organize 
and operate forces effectively to fulfill military objectives macro-competence./ 

At the micro le,·el. there are countervailing trends. For some systems, the 
introduction of highly sophisticated but simple to operate weapons will reduce the 
influence of human skill in military operations. The closer we come to the mythical 
automated battlefield. with push-button "fire and forget" weapons. the less individ
ual competence and initiati,·e will count. :\ew systems ,·ary greatly in the expertise 
demanded of their operators. but some simplify the skills required of the actual 
user on the front line. For example, the second generation anti-tank missiles (TOW. 
Dragon. :\lilan1 come closer to truly automatic guidance, once properly pro
grammed. than the first-generation missiles they replace; and the eventual intra· 
duction of third generation systems will continue this evolution. Such develop
ments reduce the advantage of technical sophistication and "brainpower" in the 
operation of weapons on the battlefield and act as an equalizer between armies of 
unequal skill ithough e\·en in these cases the supply and maintenance demands 
may be increasing). 

For other systems. the importance of operator competence is growing. The F-15 
is said to approach the limit of human mental endurance and capacity, because of 
the wide variety of platform and weapon control options that must be considered 
simultaneously. Ewn·when one subsystem is improved for fairly automatic oper· 
ation, as in the case of reliable all-aspect. fire-and-forget infrared-homing dogfight 
missiles. the optimal deployment of the platform and missile combination to obtain 
the greatest net utility from this advantage imposes greater than ever demands on 
the tactical ingenuity and inventiveness of the pilot, who must simultaneously 
consider all the other elements of the combat environment. Such developments 
increase the ad,·antage of technical sophistication and widen the margin of inequal
ity between forces of unequal skill. 

Although it is difficult to derive summary conclusions at the micro level, at the 
macro level of competence the trends appear strongly to enhance the value of 
human effecti,·eness as a force multiplier. The effect of the technological revolution 
is to increase the demands on highly trained personnel and to heighten the advan
tage of an officer corps that can adapt. improvise. and manage efficiently. One factor 
is the molecularization of the battlefield. Because effective firepower is becoming 
increasingly light and compact. in th~ future mobile and fairly independent small 
units will often be used to .threaten and destroy larger units in the Middle East and 
other places where the problems of target acquisition are reduced and there is a 
premium on mobility. concealment, and dispersal. :Vlore authority will have to be 
delegated to lo\\·er command Je,·els, and the quality of junior officers and the 
intermediate ranks from captain to colonel will more heavily influence the effec
tiveness of the fighting forc~_s. Improvisational tactics and operational flexibility 
will find their widest scope, and the net effect of the new technologies will enhance 
rather than reduce the importance of the qualitative human factor . 

. -\t the same time. maximum stress will be placed on the ability of the high 
command. control. and communication system where there is a proliferation of 
small units and a molecular pattern of deployment. This will multiply the advan
tage of the forces operating on interior rather than exterior lines, who are more 
readily able to concentrate against one ,-ulnerable or high value point and then 
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another. This advantage will be further enhanced when combined with "mechani
cal" force multipliers such as the Hawkeye R-2C downward looking airborne radars 
and the integrated tactical ground environment computers. 

Another factor at the higher levels of strategy and war planning is the ,-ery 
speed of technological change a~d innovation. An unprecedented number of sys
tems incorporating new concepts are being introduced into this region simultane
ously. and if there are future wars the participants will have to rely hea,·ily on 
weapons never before operated under combat conditions. The performance ofi~di
,·idual systems is bound to differ from simulations and results obtained on :he 
testin§: ground.lt will be necessary to modify organization. deployment. and tac:ics 
unde:· the pressure of battle. and there will be substantial rewards to the side ::,a: 
is able to adapt more rapidly and absorb and integrate new equipment and ideas 
on shorter lead times. 

In the coming years, a technological breakthrough or surprise is less like],- to 
take the form of an unforeseen new weapon system per se than an innovative 
application of the known technology resulting from a superior understanding o:its 
ultimate significance on the battlefield. Rapid adaptation of systems to meet new 
threats during the war. such as the devising ofEC;>.-1 responses to new radar threats. 
may be as important as the possession of the systems themselves. In these and other 
ways. the relationship between human capability and the rapidly changing equip
ment technologies may enhance the advantage of states fa,·ored by greater skills 
at the higher levels. 

But these counterarguments and objections on the relation~hip between mod
ernization and the military balance are complex and do not yield easily to quantifi
cation. If there is a narrowing of the competence gap combi~;ed with a narro\l·ing 
of the qualitative gap in equipment,_ most observers \\·ill be attracted to the ,-iew 
that the military balance itself is improving for the Arabs correspondingly. There
fore, although the "objective" effect of modernization rna)· not necessarily favor the 
Arabs. the subjective effect is quite likely to be a perception that the Arab military 
position has improved. It follows that whether or not modernization improves the 
military balance in favor of the Arabs, it will be perceived to do so, and to that 
degree military modernization will make the war option more attractive. 

OTHER FACTORS IN THE MILITARY BALANCE 

It is not possible to derive a net assessment of the regional military balc.nce 
solely from the modernization factors examined in this report. A full study would 
have to examine in detail other elements such as: 

• Offensive and defensive mission requiements; 
• The military geography of assumed conflict theaters; 
• Forces prepositioned in combat areas; 
• Forces that could be mobilized or redeployed within relevant time frar:1es; 
• External supplies or support units that might be lifted to the cor.flict 

theaters; 
• Comparisons of orders of battle, both quantitative and qualitative; and 
• . Intelligence capabilities. 

... _ - , ·- . --~ - ....... _,. . -
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In addition. scenario-specific assumptions must be made as to a number of 
co::tingencies. such as: 

• The main military moves; 
• Whether tactical and strategic surprises are achieved; 
• Le,·els of mobilization over time: 
• Whether pre-emptive options are exercised: 
• The contributions of expeditionary forces by third and nth states: 
• The participation or non participation of superpowers; and 
• The specific locations of military actions. 

Finaliy. assessments must be made of the relative effectiveness of opposed 
systems (some never tested in battle) in given scenarios, such as: 

• The state of the tank-antitank competitions; 
• The fluidity of battle lines; 
• The effectiveness of SAMs and SAM suppression weapons; 
• The freedom of ground attack aircraft to operate effectively in various 

zones of the combat theater; 
• Electronic systems vs. ECM vs. ECCM: 
• Target acquisiton and terminal guidance systems vs. stealth technologies, 

decoys. and other anti-systems: and 
• :YlobiEty-enhancement and mobility-denial systems. 

:\lost of these issues clearly fall outside the narrow question of modernization 
of human capital. Yet, modernization levels do affect net assessments, and it would 
be desirable to conduct follow-on research. The following examples illustrate but do 
not exhaust the researchable qustions. 

First. modernization questions specific to particular technologies affect micro
competence in the absorption and effective operation of individual systems. For 
example, what is the potential of a given state to absorb and utilize numbers of a 
gi\·en aircraft, naval platform, land combat vehicle, weapon, or intelligence aid? 
How will the skill of operational personnel in this state compare with that of the 
ad,·ersary, and what will be the net effect on the military balance? 

Second. does a given state have the organizational capability to structure given 
leYels of combat manpower and equipment effectively into fighting units able to 
perform specified military tasks9 This includes maintenance, repair. and logistic 
support: the ability to delh·er combat units to critical points "'ithin restricted time 
frames; the coordination of command, controL communication, and intelligence 
under organizational stress: centralization and delegation·of authority; and other 
elements of wartime management of fighting units. 

Third, at the strategic level, is the national command authority able to propor
tion ends to means; to set.mission requirements that are attainable by available 
forces and make optimal use of resources; to adapt war plans to take account of 
changing circumstances; to devise effective courses of action; and to integrate 
military and political objectives9· 

These issues of individual, organizational, and strategic competence have been 
addressed at a general level in this study, but a weapon-specific and mission-specific 
analysis is a task for the future. 
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CONCLUSIONS 

With regard to states active in the Arab-Israeli balance. we have identified 
some significant trends of improvement in micro-competence. the factors affec;ing 
the performance of individuals. But the findings also suggest that no signifcant 
breakthrough is likely in macro-competence, the organizational and managerial 
factors affecting the performance of fighting units. Therefore, it is unlikely ;hat 
there will be a revolution in the net effectiveness of the Arabs o\·er the nex: ten 
years. particularly if. as we have argued. competence itself has a growing inflt.:ence 
on military outcomes. 

\\'ith regard to the other military balances of tne region. differences in com
p2rative rates of modernization may be more significant. Iran before ;he recent 
upheaval seemed capable of a decisive improvement by achie,·ir:g a qualita:i\·e 
transformation to ultimate modernit)·. If so, the military balance betwee::J lrar. and 
the other states of the Gulf might have been fundamentally altered. 

These conclusions suggest that the Arab states will not be able to close the gap 
with Israel over the next decade, and that they would have lost ground in relation 
to Iran had trends there continued, in spite of the great effort being under..aken and 
the progress being made. The widespread belief that time is on the side of the 
Arabs, and that the \lind of history is behind the Arab sail. is not fully supported 
by a detailed examination of trends in modernization and projections over the next 
decade within the confines of this analysis. However. the improvementS tha: are 
being achieved are likely to affect perceptions of Arab military effecti,·eness. and 
to that degree they may affect the strategic choices that are made. 


