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This report addresses the contributions of manpower quality and managerial
competence to the effectiveness of military forces in the Middie 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 analvzing 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 Net 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 Irag—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 sternmed 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:

+ Theapparent 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 studv 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 interviews with people in government and private firms familiar with
the Middle East scene. We also queried staff at Amerlcan 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 absorption 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, inteiligence reports filed by
observers, and formal studies prepared in DoD and elsewhere.
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CONCEPTUAL APPROACH

After reviewing various arguments about the relation between broader socio-
econormic 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 then 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-
terrelate we developed a conceptual scheme. Figure S.1 presents z flow chart that
depicts this approach. It is most convenient to begin at the bottom. The military
effectiveness (M) of any military branch is determined by three factors: the military
situation (K) facing the country, the particular weapons (L) 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 (I1) 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 de-
pends on three factors: the attractiveness of the military {including powers to
conscript) (D}, alternative opportunities in the civilian sector (E), and the national
human resource base (C). The last is more fundamentally shaped by civilian human
capital programs (B} 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. Middie 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 encugh 1o prevent
cultural factors (and political insecurity) from exerting a drag on modernization.
Authoritarian behavior 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

We conclude that the human factor does indeed play a critical role in the
development of military effectiveness. We examined the current situation with
respect to the mental and physical characteristics of troops, the qualities of leader-
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 advan-
tages; but rapid rates of economic growth severely constrain militarv recruitment
and retention. Regime instability generates significant costs: It inhibits delegation
of authority, increases the propensity to assign and promote the loval rather than
the competent, and discourages realistic practice and exercise. Modernization
weakens certain cultural predispositions—the disdain for manual labor, the prefer-
ence for rigid hierarchy, the fear of innovation, the tendency to punish risk-takers
—that adversely affect military performance. But men change 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 autonomyv 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 levels.
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

Astothe Arab-Israeli balance, we argue that although individual competence—
skills, stamina. motivation—is rapidly improving on the Arab side, and may even
be improving relative 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 developments 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-Israeli gap is perceptible. (The Arabs, however, may conclude that the
undoubted improvements they have made do lead to a reduction in net disparities.
This couid push them to favor the war option.) Therefore, it is unlikelv that there
will be a revolution in net effectiveness against Israel over the next ten years.

With regard 10 other balances in the region, differences in comparative rates
of modernization may be more significant. Iran, for example, appeared before the
recent upheaval 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 of leaders, 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 enjoved 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 Israel 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—on the Arab side? Has it been rapid enough in
relative terms to portend the erosion of Israel’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 from the course of military development in the
neighboring Muslim 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. II] 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-




rizes our attempt to validate our hypotheses as to the correlates of military modern-
ization; and Sec. V provides a preliminary assessment of the military future of the
region and points out important remaining research guestions.

THE RELATIONSHIP BETWEEN MODERNIZATION AND
MILITARY EFFECTIVENESS

Although there are various doctrines concerning the relationship between a
nation’s stage of development 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.
Nevertheless, the arguments can be classified into two basic tyvpes: 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 development.

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
survival. 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 over expansion of consumption. eco-
nomic growth may provide the surplus of resources that may be devoted to invest-
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 of linked 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

' See, for example, Klaus Knorr, Military Power and Potential, D. C. Heath, Lexington. Mass.. 1970
(especially Ch. 2 and pp. 92-97) for reviews of relevant literature and synthesis of current knowledge.




commitment are always in short supply. Particularly in countries with a heritage
of Levantine bureaucracy, the priorities pursued by the governing regime will
affect the rates of development among the various sectors.

Advocates of the second tvpe of doctrine argue that military power, in all but
the most primitive states, may emerge not out of general sociceconomic and cul-
turz| 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
that a modern military will stimulate general modernization and thus attempt to
design a force that will enhance such side benefits. Alternatively. leaders may
actuaily 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 with organizational ability and a problem-
solving 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 highls developed weapons svstems and the training necessary for their
operation can be imperted, the link between the indigenous society and its military
sector is further weakened. In fact. general development may even inhibit the
initial attainable rate of growth in military capability by diverting resources. de-
stabilizing politics. and channeling energies into private rather than public endeav-
ors. If a modern military force can import weapons and training and can se¢ure 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
completed their military service or through direct civic action {e.g., teaching, public

 hezlth. infrastructure projects). In any case, this second argument holds that the

miiitary 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
linkage varies over time and geography.

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

+ Modern 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. h




» 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 asvmmetric 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, (1) society-
wide development indexes do not provide reliable indicators of future
medium-term military proficiency; (2) to provide this we need not only a
comparative analysis of Arab military performance since 1967 but 2 more
adequate theory of the long run determinants of military power as theyv
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. We have indeed focused on the
positive aspects of this relationship and have tended 1o i gnore a conceivable nega-
tive repercussion—that development and modernizarion can lead to political insta-
bility and thereby reduce ultimate security even thou gh military effectiveness may
have improved (namely. the current turmoil in Iran:. Thus. by and large. we have
assumed that siability 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 convine-
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 plaved a modest
role from a military standpoint, Saudi Arabia’s position as chief financier of the
Arab cause, particularly since 1974, makes its inclusion necessarv. It may also
participate much maore significantly in future military 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 Israe] than Egvpt 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, have demonstrated
significant rates of economic and social development. Others {Egvpt, 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. Bevond 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




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. given 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 of Libyva and the Guif
states is restricted to observations on students enrolled in U.S. universities.

The Mahgreb, 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 states 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
oll 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 plaved 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 have 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 several sources in civil-
1an 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 various degrees of martial prowess, recognizing that the process requires
the evolution of appropriate administrative structures. The model helped us iden-
tify the keyv points at which the current state of and future prospects for militarv
effectiveness may be assessed. We used several devices 0 evaluate the validitv of
hypotheses derived from the conceptual model.

We cathered extensive data on modernization trends in the selected states. Qur
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
vears, the sources of technicians and managers who could be available to
the society and its military sector constitute the existing “pipeline.” We
used information on planned investments 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 societv influence the effective-
ness of manpower and organization available and underlie prospects into
a future more distant even than the ten years referred to above. Although
demographic trends, for instance, woulid indicate 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-
tional professions (lay, humanities, religion), change is likely to occur
faster.

The propensity to welcome ideas from abroad, to overcome xenophobic
rigidity, will facilitate development.

The maintenance of barriers to upward occupational mobilitv against
lower status people, women, and foreigners diminishes the talent pool out
of which trained personnel mayv 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.
“



Ir producing our assessment of general development, we were concerned with both
irdicerzus change and foreign contributions, whether the latter were carried on
ir the primary state ‘e.g.. training of military technicians and of industrial manage-
ment ccunterparts: or abroad (e.g.. training in military staff colleges or university
schools of engineering). Our primary focus for foreign contributions was the United
S:ates. but 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 surveved include formal schools {secondary schools,
universities. and technical institutes, both civil and military); training programs
within organizations (for example, courses given by military units, industrial firms,
and government agencies); on-the-job training (as in the case of counterpart pro-
grams): 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, tyvpes. and proficiency of skilled people {micro-compe-
tencet. a crucial aggregation 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. Qur research has
stressed the recruitment and performance of leaders and skilied 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
believed that a profitable method for assessing military performance lay in exami-
nation of specific weapons svstems imported by various Middle Eastern countries.
We 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 and air defense syvstems in the recipient countries and the degree to
wnich performance has been affected by problems in operator and maintenance
skill levels or supply organization. We subsequently developed prognoses on effec-
tiveness of uze over time as skill fevels or organizational schemes improve.

For the selected militaries analvzed, we stressed, as examples, the absorption
of the F-5 fighter aircraft and the Hawk air defense system. Among the weapons
in the Arab inventories, these svstems demand high levels of individual or micro-
competence. Theyv also tend to receive high priority in manpower allocations and,
in fact. are tvpically manned by volunteers rather than conscripts.” Thus, we felt

® The znti-tank missile units were also favored in assignment and in training resources. Generallv,
however. the chief Arab forces have used Soviet-supplied anti-tank systems; this fact made data collec-
tion on the performance of the Saggers. for example, impossible.



tha: the F-5 and Hawk experience constituted good tests of absorption potential.
The ability to effectively operate modern fighters and SAMs would imply a general
ability 10 exploit contemporary weaponry. As an added inducement. air supremacy
has proven 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 Juli 2eale analyvsis. as opposed to the exempiary analysis pursued in this report.
wouut reguire the simulianeous examinatior of 1) the quality distribution in the
miiiiary manpower pool. {2) the skill demands generated by the entire weapons
inventories. and (3) the mechanism used to assign and :rain people for various
funciions. Because study resources were limited. we concentrated on the air svs-
tems.

Buzi relevant military effectiveness requires more than improvements in micro-
competence. Organizational factors and higher level management quality influence
how well svstems are exploited in fighting wars. The ability to successfully position,
support, and integrate individual units we call macro-competence. And competence
is uitimately meaningful only in relation to the competence of the adversary. We did
attemp: to make summary judgments as to progress in Arab macro-competence
(and similarly for Iran and Turkey), but we can only speculate on the rate of
advance in both tvpes of competence for the Israelis.

Thus our study is concerned both with the current inventory of skills and
organization capabilities present in each society and the skills and organizational
structures needed for effective utilization of modern weapons svstems. But “"need”
is. of course. too strong a word. because (1) svstems can be effectivels operated and
supported in many circumstances, including those relating to skill availability: and
(2 deficiencies in some critical skill or organizational capabilities mayv degrade the
weapon svstem performance but not necessarily render it “ineffective.” We thus
examine degrees of performance as theyv 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 intertemporal tradeoffs 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 (or would bei used in the United
States to operate the svstem?

2.  What are the intentions for operating the system in the specific country?
That is, if those in command of carrving out the svstem 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 actual processes and procedures
used in supporting and operating the syvstem given the resources avail-
able?

* Dependence on foreign personnel for military functions obviously affects the recipient nation's
autonomy, as well.




3. How has the weapons system operations and support scheme worked out
in practice?

4.  Whatare the implications of 3. 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
1967. 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-
tional 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 Middle East. For our analysis of the 1973 War and the period leading
up to it, we relied primarily 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.



II. A CONCEPTUAL FRAMEWORK FOR ANALYZING
THE DETERMINANTS OF PROGRESS
IN MILITARY EFFECTIVENESS

This section outlines a conceptual framewark for analvzing the effectiveness of
weapons svstem utilization. The framework is based largely on our studies of
Middie Eastern countries and imported fighter aircraft and surface-to-air-missiles
and may suffer from some narrowness of experience in that regard.

Figure 1 is a flow chart that illustrates our proposed framework. It is most
convenient to begin at the bottom. The effectiveness (M) of any particular (group
of} military unit(s) is determined by three factors: the militery situation (K} facing
the country, the particular weapons (L) it possesses, and the effectiveness in utiliza-
tion (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 (I-1) and managericl and organizational forms (1-2) that are avatlable.
The level of human capital skills and the effectiveness of organizational forms will
be determined by on-the-job training (OJT) and unit practice characteristics (H},
training programs (G}, and the raw material (F) available to the militaryv sector.
The role of foreign assistance (N} looms large here in helping with training and
exercise programs as well as directly augmenting operational domestic personnel.
The human raw material, or manpower qualityv (F}, available to the military de-
pends on three factors: the status of the military (D), civilian sector (E}, and the
nctional human resource base (C). 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 top of Fig. 1 down, examining in a more detailed
way: (a) how we conceptually define the important variables 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 term)
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 performance. 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 performance; orientation
toward individual versus group accomplishment; and acceptance of new, technical-
1y advanced ideas.

Some social relations are particularly important: (1) 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 effectively exercise it; (2) attitudes toward participation by women in
the military labor force: and (3) attitudes toward less favored ethnic groups or
foreigners. To call any of these factors “exogenous” is not to imply that theyv cannot
be changed 1o some extent by conscious government action. However. they are
phenomena that we expect to change rather slowly with respect to our time frame
of interest. One must certainly be on the lookout for changes in these factors.
Cieariv. government programs to foster economic development will tenc. directiy
or incirectlv. 1o alter many attitudes with pre-incustrial roots. But sociocultural
factors will operate as criticallv important constraints on military effectiveness. in
much their present form. for vears into the future.

The secord ceterminant of the kinds of humar: resources available to a country
iz the level and effectiveness of its civilian humean capital programs—basically
health. nutrition. and education. These are discussed in Sec. III. The kind of educa-
tion received dominates average yvears of attainment in its importance for produc-
ing manpower valuable to the military. Mathematical. scientific, mechanical. and
foreign language training will help in molding individuals who can coniribute to
a modern military force; text memorization and religious training are much less
appropriate. In our human-resource-determination dichotomy, these health and
education components are the endogenous branch. We must evaluate not only the
current health and education levels of the population but also plans for changing
these levels 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 availabiiity 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 supply will find
that morale, and perhaps retention, will be poorer the lower the attractiveness of
the military sector relative to the civiliarn.! 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,

&

' An imporiant underlying exogenous factor that we must alwayvs keep in mind is the dyvnamism,
or growih prospects. of the civilian economy. It current and projected performance will obviousiy color
quite profoundly the perceptions of young workers in their civilian-military choice. This aspect of the
economies we are studying is discussed in Sec. 11
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some military personnel may hold part-time civilian positions. This may detract
from military performance. but it may be a superior solution for the military than
losing skilled people altogether. Finallv, 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
ard aptitudes. evaluation of the effects of training, periodic performance review,
and management incentives toward appropriate slotting are obviously important
aspects of personnel assignment systems. We attempted to assess the probable
quality of assignment procedures by examining other related military organiza-
tional 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 (OJT), 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
branches of the armed forces {particularly those that use sophisticated. prestigious
imported weapons) 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
forces’ effectiveness 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:

1. When recruits entered, how good were they compared with U.S. recruits?
2. Did they have good motivation and attitude toward work?

3. Did the syllabus seem suited to their characteristics, or did it need modifi-
cation?

Were criteria.for passing acceptable by U.S. standards?

What were throughput, washout, and recycle rates, and how did these
compare with plans?

6. When recruits graduated, how might they be compared with U.S. gradu-
ates? :

o e

Our use of U.S. trainees and graduates as a standard of comparison stems from
the U.S. origin of the weapon systems we were studying, as well as its convenience
in giving an admittedly sibjective 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
seif-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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rel” phenomenon. in which the magnitude of the force modernization program
exhausts the supply of capable personnel. forcing the use of less suitable inductees.
This kind of evidence convevs an important message for the future. of course.
Finallv. we took account of intertemporal substitution possibilities to achieve mili-
tary readiness. It is possible to move the best personnel from operational assign-
ments to advanced training programs. This has a detrimental effect on current
readiness. as less qualified personnel fill in: but it has a salutary effect in future
vears. as the now improved top people regain their positions. Information about
these kinds of developments would also aid prognostications.

After formal training. military personnel join their operational units, and a kev
determinant of the readiness of these units iz the level and kind of exercises and
OJT in which thev engage. With respect to OJT, we asked:

1. What is the quality of entrants into OJT from the training programs,

evaluazed on a U.S. standard? (This repeats the last question posed about

training programs.)

What is the motivation and attitude of OJT participants?

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?

If it is not effective, is this because of perverse incentive schemes?

6. As personnel progress through skill levels, what is their actual capability
ranked on a U.S. scale?

'CJl

Here again, we tried to examine differences in OJT practice and results as experi-
enced under both foreign and domestic supervision.

Corresponding to OJT at the individual level is military exercise at the unit
level. Two kinds of exercises are important in maintaining readiness. The first is
routine. dav-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. Arethe exercises realistic with respect to the (natural, electronic) environ-
ment?

b. Are the results accurately monxtored and correctly reported to appropri-
ate supervisors?

c. Arethere 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 Maintenance Skills

We analvzed in particular operators (pilot. fire control officer) and hands-on
mainterance personnel (fault isolation. item repair, routine calibration). Qur mea-
sure of individual skill level is based on comparisons with U.S. personnel in me-
chanical aptitude. discipline. initiative. performance under stress, and manual
abilities. This measure is necessarily subjective and imprecise, but it i{s at least
comparable across different data sources and. because skill is itself imprecise and
subjective, avoids the misleading appearance of numerical accuracy.

- In evaluating the production of individual skills. we studied four points in the
training process: entry into the militarv. end of formal training, progression
through OJT. and average skill levels post training. In trying to explain the im-
provement 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 initia! skill level of students.

Instructor incentives for pupil advancement.

Domestic vs. foreign location of training.

Objectivity of evaluation.

Access of ultimate superiors to accurate information about student
progress.

> Ot W

In addition 1o measuring local personnel against U.S. standards. we examined

" several other measures that may shed light on the situation: (1) comparison of

persornel with those of other countries in the region. (2 comparison of current with
past personnel. and (3) dependence on foreign personnel. Qur 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) 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 syvstems that position the black boxes where needed.

ORGANIZATIONAL FORMS

The adequacy of organizational forms for accomplishing necessary tasks is the
other major aspect of human capital that is relevant to military effectiveness. The
human capital devoted to management combined with administrative structures
determines organizational effectiveness. We looked specificallv at two kinds of
organizations: maintenance arrangernents and supply schemes.

By maintenance arrangements, we mean the ability of the system to adequately
carry out routine maintenance (schedule equipment and assign personnel correct-
IV, diagnose infrequently arising problems, and assign proper personnel and equip-
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ment (from stores or cannibalization) to solve them. We sought to investigate three
cruciz} aspects of maintenance organizations in trying to explain the success or
failure of various units in carryving out their tasks:

1. Location of responsibility, location of authority, and motivation schemes

facing personnel. with special attention to the existence of rewards and

sanctions for performance. .

Relations of superiors to workers: interpersonal attitudes toward author-

itv. discipline. personal criticism. and correction of faults. .

3. The actual management skill Jevel of the supervisors themselves. in botn
faulr diagnosts and personnel administration.

o

Finallv. we examined with particular interest the role of foreigners in sustain-
ing maintenance effectiveness at current levels. Two metrics of self-sufficiency
seemed important: the vear when manning requirements could probably be met out
of domestic personne! {except those personnel who by definition are foreign—e.g.,
manufacturer's technical representatives) and the length of time operations could
proceed (and their time profile of degradation) if foreign personnel were suddenly
to leave the country.

We did a similar analysis of certain supply svstems. We viewed a supply system
as containing two crucial components; an effective information flow system {from
base to depot and from depot to supplier) indicating what spares or expendables are
needed: 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 fiow system include

a. lis physical manifestation—e.g.. hard copy or electronic.

b. The level of stockpiles and their dispersal {overstocking can compensate
for other organizational defects and enhances effectiveness).

¢. 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 effectiveness is
maintained through foreign support. The flow chart in Fig. 1 indicates three impor-

® This is often referred to as the “hoarding problem.” Incentives may be so structured that supply
managers are induced to keep material rather than release it when appropriate. Operating units may
anticipate hoarding and compensate by “over-urdering.” 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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tant wavs 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. Next 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 foreigners, 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 benefcial effect in adding human capital skills to the domestic military force.
foreign nationals may have detrimental effects. For example. foreign supervisor-
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 command 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 above. we posed some of our questions about current and prospective
human resource levels in terms of how soon reasonable self-sufficiency might be
reached. or in terms of how long, and at what ievel, operations could be maintained
in the face of a foreign pullout. But these are very complex questions, and at least

" three have to be kept in mind:

1. Foreign personnel may participate in front line or support activities.

2. Foreigners may originate from many different countries (heterogeneity
may itself pose problems).

3. Many 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 still presumably employ technical
representatives, and given the U.S. origin of many of the weapons, most would
probably ‘but not necessarily) be U.S. citizens. Thus, a foreign pullout even 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
United 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-suffi¢ciency 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-

* Even nere substitutes are availabie if the main supplier cuts off support: for example. surreptitious
third party transactions and use of alternative primary parts and repair suppliers (namely. Western
support of Egvptian MiGs).



i8

eign support in evaluating how well weapons might be used in specific future
scenarios: but the issues are sufficiently complex that definitive answers certainiv
cannot be expected.

MILITARY EFFECTIVENESS

The schematic "bottom line™ in Fig. 1 argues that ultimate military efective-
ness is a funcrion of three things: the military situation facing the country. the size
and kind of its weapons stock. and the military human capital ressurces it has
avaliabie. The human capital resources determine how effectively the weapons
themseives will be used. Given the military situation, men and arms determine the
outcome.

We did not aspire to build a model of military outcomes. However. 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. defensive 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
military context in making judgments about weapon efectiveness. Measures of
effectiveness must include aircraft dispersal, site hardening. and abilitv to scrambile
if surprise attack is expected, but these measures may no: be necessary if surprise
aitack 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 (MC) 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, NMCM
(those needing maintenance work) and not-mission-capable-spares, NMCS (those
needing some part).* '

We have been continually warned of the inappropriateness of MC 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 sorties in a combat situation;
and (2) MC rates may be sustained by refraining from flying aircraft. with obvious
implications for training schedules and experience of both 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 have 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 practice

* NMC aircraft are also divided into those flvable and those grounded.
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use of ecuipment. 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
gererally asked personnel experienced in the countries in question themselves to
evaluate the effectiveness of weapon use. We immediately noted two.problems with
thizs procedure:

1. Answers were seldom precise.
2. Answers were colored by the peculiar experiences of the interviewee anc
thus necessarilyv subjective.

We tried to overcome the second problem by interviewing many peopie. 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 hyvpothetical 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 combal outcqmes. Another technique was to ask for evaluation against a
background of a specific military scenario ("If Country X attacked Country Y. each
with its own peculiar equipment. what would the outcome be? How will this change
infurure vears?™). We found those kinds of questions fruitful in eliciting comments
about zkill levels 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 given the inherently nebulous and non-quantifiable nature of such
noiions as skill. organization. and effectiveness, this judgmental evidence may in
the end be the most appropriate of all.




III. INDICATORS OF SOCIOECONOMIC
MODERNIZATION

Our definition of general modernization hews fairiv closely to the standard
ones. We examine growth in physical output, changes in population and labor force,
investment in human capital. and the attitudinal changes these various phenomena
impiv.} The objective of these efforts has been to gain a better understanding of the
nature of change in the three key societal characteriszics: /1 the pool of technical
talent available in the society, (2) the supply of skilied managerial personnel. and
:3: the abilitv of the society to develop and sustain the institutional infrastructure
necessary 10 solve problems in administration. preduction. 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 development. 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 have
been apparent in their abilities to marshal militarv 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 develop-
meni—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 evaluations of th