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Report on Public Finance in Libya 1944-1951 by Vladimir Karakacheff
a United Nations Publication.

Report on Income Tax and Tax on Buildings in Libya by S.H. Ahmed
a United Nations Publication.

Recommendations on Taxation in Libya By S.H, Ahmed
a United Nations Publication.

Report of the Bank for Reconstruction and Development on Economic
Development in Libya issued in 1960.
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so far not yet subject to this tax. While Tripolitania is still applying the
law of the Italian times, Cyrenaica adopted new laws after Libya gained
Independence in 1951. Until 1959 the property tax laws provided for
two years of exemption for all new properties subject to the tax. As from
the third year, the tax was collected at the rate of 10% of its full amount
and a further 10% was added yearly until the full amount of the
tax was collected by the 12th year, This procedure has however ceased
gince 1959 and the tax is now charged at the full rate immediately after
the two years of exemption have elapsed. The taxable rent is determined
by committees which carry out the survey and assessment every 5 years.

It is believed to be more just that the tax rate of 8% applied to
property (and which is equal to that applied to earned incomes) should
be increased.
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9) The insignificant fines prescribed by the tax laws should be replaced
by heavier penalties.

Agricultural Taxes:

Agricultural taxes are the oldest known in Libya. They were
introduced by the Turks in the form of the famous “Tithe” and remained
almost unchanged throughout the Turkish and Italian domination. When
the British Military Administration took over Tripolitania and Cyre-
naica early in 1943 minor amendments were introduced. New laws
were promulgated in Cyrenaica and Fezzan after the country gained
its Independence in 1951, Agricultural taxes apply actually to cereals,
dates, vegetables and animals in all the three provinces at different rates.
As agriculture in Libya depends principally on rainfall, it consequently
follows that the proceeds of this Tax are liable to substantial fluctuations
from one year to another. While the agricultural taxes collected in the
financial year 1953/54 amounted to about 200,000 Libyan pounds they
fluctuated in the years 1959/62 as follows : 1959/60 £L 56,000, 1960/61
£L 66,000, 1961/62 £L 35,000. It often occurs that the government re-

lieves the farmers from paying these taxes in years of severe drought.

Agricultural taxes cannot, therefore, be considered as a reliable source
of revenue for the treasury. Bearing in mind the fact that the finding
of oil in Libya has caused a severe setback in the agricultural sector—
which has been deserted by the farmers who shifted to the oil industry—
and until a survey of the agricultural land is carried out to enable the
assessment of the agricultural taxes on more modern bases than the
old form of Tithe, it is recommended that the agricultural Taxes be
suspended for some years to come.

Property Tax:

This tax was also introduced in Tripolitania and Cyrenaica by
the Italians. Owing to the damage caused by the war to property in
Cyrenaica, the British Military Administration suspended the collection
of this tax in Cyrenaica early in 1943. Property in Fezzan Province is



94 THE LIBYAN ECONOMIC AND BUSINESS REVIEW

1) Abolition of the different existing tax laws and promulgation of a
unified act of taxation.

2) Introduction of a progressive general income tax to achieve a more
equitable distribution of the national income,

3) The actual procedure of assessment of the taxable income—according
to which the income of the small tax-payers who do not keep regular
accounts is estimated in advance at the beginning of the fiscal year—
should cease, as such a procedure of assesment gives rise to bargaining
and arguments between the tax payer and the revenue officer. Assessment
must thus be made on the basis of the income already realised at the
end of the fiscal year and not at its beginning.

4) Fundamental points in taxation such as computation of the taxable
object, exemption and penalties should be established by law and not
by an executive regulation,

5) Double taxation must be avoided. This might result from charging
taxes on profits of limited liability companies before they are distri-
buted and then when they are paid to the shareholders.

6) Carrying forward of losses in one year to the following years until
they are entirely offset must be permitted.

7) The fixed rate of 10% allowed for depreciation of all sorts of
assets must be replaced by different rates to meet the different kinds
of assets liable to wear and tear.

8) The large number of small taxpayers whose contribution does
not actually exceed 30% of the total amount collected from income
taxes should be subject to an actual assessment which remains unchanged
for a number of years in order that the fiscal administration may spare
more time and attention to the important taxpayers. However an actual
assessment must be carried out either at the option of the taxpayer or
the fiscal administration whenever one of of the two parties deems it in
his interest to do so.
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the local salt industry is no longer a source of revenue, This is due to the
fact that Libyan salt cannot compete successfully on the foreign
markets because of the high cost of transportation to the distant centres
of consumption. The same is equally true of the sugar trade monopoly
which ceased to be a reliable source of revenue when the price of sugar
was reduced from 11 to 5 piasters per kilo thus leaving almost no margin

of profit to the government,

Income Tax :

The income tax was iniroduced in Tripolitania in 1923 and in
Cyrenaica in 1937 by the Italians. Elaborate laws of taxation similar
to those which were in force in Italy were designed to meet the
special conditions of the economic life in Libya. Nevertheless they are
said to have been too modern for the prevailing primitive conditions in
the country and they could only be applied to the modern sector of the
economy which was created in the countiry by the Italian settlers.
Upon the occupation of Tripolitania and Cyrenaica by the British Forces
early in 1943, the military administration suspended the income tax
law in Cyrenaica, the economy of this province having been devastated
by the war. The income tax law no. 501 of 1923 introduced in Tripoli-
tania by the Italians remained in force with minor amendments, up till
now. When the country gained its Independence in 1951 tax laws were
revised and a new law for Cyrenaica having almost the same character-
istics as that in force in Tripolitania was promulgated. Fezzan also
had its first similar income tax law in 1953, During the past thirteen
years, income tax revenue increased considerably. While it did not
excceed half a million Libyan pounds in the year 1953/54 its estimate
exceeded 9 million pounds in the budget of 1966,/67.

The article then goes on to give a survey of the taxable incomes
and the rates applicable to each of them and the manner in which the
chargeable income is computed. As a result of the study of the income
tax laws in Libya several recommendations are put forward to improve
the existing income tax system, namely :
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fortunately not been achieved as the trade of most of the imported
commodities is concentrated in the hands of a small number of importers
who are believed to realise fabulous profits.

It is obvious that the effect of the customs duties in Libya on the
different classes of the population is not an even one, The population
of Libya can be roughly divided into three categories : the foreigners
and wealthy citizens who are usually city dwellers; the nomadic, semi-
nomadic and settlers in agricultural areas; and the new middle class
Libyan citizens who are coming into existence since the finding of oil

in the country.

The better off city dwellers consume most of the imported commo-
dites which are subject to the customs duties. It is believed that this
category of tax-payers is still capable of making a larger contribution to
the Treasury in the form higher customs duties to be imposed on the
luxury goods consumed by them. The nomadic, semi-nomadic and
rural population do not seem to be drastically affected by the customs
duties as they still lead a primitive life and consume insignificant
quantities of the imported commodities. The new middle class Libyans
who are also mainly city dwellers and whose income is not adequate to
bear customs duties at the same rate as the better off consumers must
be given the opportunity of maintaining a reasonable standard of living.
It is believed that this can be achieved by charging different rates for
the same kind of commodity according to the size, quality, degree of

luxury, etc.

Monopolies :

Manufacturing and trade monopolies apply at present to tobacco,
salt and sugar. During the Italian occupation it used to embrace a large
variety of commodities such as matches, cigarette lighters and flints,
bananas, tea, cacao and foreign films. The most important monopoly
is stated to be the tobacco monopoly which accounts for over 90% of
the monopolistic revenue in Libya, estimated in the Budget of 1966/
1967 at 3,200,000 Libyan pounds. On the other hand the monopoly of
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However this division of competence in the field of taxation was
thought to be necessary in the first years of Independence as the newly
born Federation was not yet capable of performing its full duties in this
respect. In 1962 it was found necessary to restore to the Federal
Government its full power in all fiscal matters and the constitution was
therefore amended to the effect that article 36 has been cancelled
and its contents added to those of article 38. By 1963 the Federal system
had been abolished and the Constitutional Unity had been proclajimed.
Since then taxation has become the responsibility of the State both in
the legislative and executive respect.

The article then picks up some important taxes in the Libyan fiscal
structure (which is stated to be based on several tax formulas), and
explains how they came into being, how they developed, and the com-
ments and recommendations thereon. Among the taxes dealt with are
the following :

Customs duties :

These duties were introduced by the Italians during the occupation
of the country. Two elaborate tariffs were in force in both Cyrenaica
and Tripolitania and they were amended and rather simplified
by the British Administration upon taking over the two provinces
early in 1943. A few years after the proclamation of Independence
the existing Customs law no. 19 of 1954 was promulgated. Since then
the two Export and Import Tables annexed to it have been amended
several times. Customs duties are calculated on ad valorem bases more
often than at specific rates. The customs tariff tends to exempt almost
all Libyan exports to allow them to gain a favourable competitive
position on the foreign markets, Necessities are taxed at lower rates than
luxury goods and imports necessary for the economic development of
the country are free of import duty. A major amendment of the import
duties was introduced at the beginning of 1965 when the import
duty on a large number of consumer goods was substantially re-
duced with the object of reducing the cost of living. This end has un-
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Abstract

SOME ASPECTS OF THE STRUCTURE OF TAXATION IN LIBYA
by Dr. Mohamed El Sayed Ghobashy

This article points out in its introductory part the principles of
taxation which have been referred to by the Libyan legislator in the
Constitution of the Kingdom as well as the various fundamental Legi-
slations which were in force in the three Provinces, — Tripolitania, Cyre-
naica and Fezzan — before the abolition of the federal form of Govern-
ment. It goes on to follow up the evolution of competence in fiscal
matters in Libya before and after the proclamation of the Constitutional
Unity of the country in 1963. In this respect distinction is made between
the customs duties and other taxes which were necessary to meet the
expenditure of the federal Government and the income tax and the
monopolies which contributed to the revenue of the Provinces.
Before the Proclamation of the Constitutional Unity in 1963 and
according to article 36 of the 1951 Constitution, customs duties and
other taxes necessary to meet the expenditure of the central government
were in the legislative and executive competence of the I'ederation.
According to article 38 of the same Constitution the imposition, amend-
ment or abolition of income tax and monopolies was in the legislative
competence of the Federation, while the application of the laws govern-
ing these taxes was in the executive power of each of the three provinces
separately. The proceeds of customs duties and other federal taxes was
thus a revenue of the Federal Treasury while the proceeds of income
tax and monopolies went to the treasury of each separate Province.
This division of competence in the fiscal field led, in the course of the
years following the proclamation of the 1951 constitution, to a lack
of harmony in fiscal matters and made it difficult to apply a sound
fiscal policy in the country as a whole.
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11 s’agit d’une oeuvre de longue haleine qui doit se développer progres-
sivement. Il est cependant indispensable de concevoir i Pavance un
plan d’ensemble pour que les étapes successives qui consisteront a ajouter
de nouveaux groupes de population et de nouveaux types de protection
se succédent dans un ordre rationnel.

Cest dans I'industrie, le commerce, les transports, et les branches
counexes qu’il sera le plus facile d’appliquer, dés le début, un systéme
d’assurance sociale obligatoire accordant des prestations en espéces ainsi
que des soins médicaux. La, plus qu’ailleurs, les travailleurs ont un
emploi régulier et des salaires contrdlables, tandis que les entreprises
présentent par leur stabilité et leur importance les conditions nécessaires
a la gestion efficace d’un régime tel que 1’assurance sociale dont ]e finan-
cement est assuré en partie par les cotisations des intéressés et ou les
conditions d’attribution jouent un si grand réle.

Mais il ne faut pas négliger les autres tranches de la population
laborieuse, tels les salariés agricoles, ainsi que la plupart des travailleurs
indépendants des villes ou des campagnes. Etant donné I'importance de
cette fraction de la population et I’étendue des risques économiques
auxquels elle est exposée, il est essentiel de lui garantir au moins un
minimum de protection. Les travailleurs indépendants, croyons-nous,
et notamment les cultivateurs, pourraient obtenir une assez large pro-
tection contre les risques qui menacent leurs moyens d’existence, par
I'intermédiaire d’organisations coopératives, Dans certains pays les or-
ganisations de ce genre ont réussi 2 apporter aux travailleurs indépen-

dants une sécurité trés appréciable.
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générale, En fait, 2 mesure que progressera I'industrialisation du pays,
les travailleurs et leurs familles se trouveront toujours davantage exposés
aux contingences économiques; de sorte que I'urgence s’imposera plus
que jamais de disposer de tous les moyens nécessaires a la protection

sociale.

Certes, le milieu économique et social au sein duquel la sécurité
sociale doit se développer en Libye n’est pas le méme qu’en Europe
et dans les autres régions industrialisées du globe ou un haut niveau
de protection a d’ores et déja été atteint. Il ’ensuit qu'un grand nombre
de principes et de méthodes de sécurité sociale déja élaborés depuis
plus d’un demi-siécle dans différentes parties du monde, exigeront sans
aucun doute d’importantes adaptations pour étre appliqués avec succes

en Libye.

Le milien humain caractérisé généralement par une densité démo-
graphique trés faible et inégalement répartie fait que les collectivités
humaines ne correspondent pas toujours aux ressources et aux possi-
bilités économiques.

En dépit de certaines conditions peu favorables a I’établissement
des mesures de sécurité sociale, telles que I’instabilité de 1a main-d’oeuvre,
Pinsuffisance de I’état-civil, ’analphabétisme des travailleurs, on a géné-
ralement admis que I'un des moyens propres a stabiliser la main-d’oeuvre
était de protéger efficacement les travailleurs contre les risques de Pexis-
tence et du travail,

La loi du 20 février 1957 a créé pour la premiére fois un systéme
d’assurances obligatoires contre la maladie, les accidents du travail, le
déces, la vieillesse, et le chomage. Aux termes de Darticle 2 de cette
loi I’assurance sociale s’applique a tous les salariés qui travaillent en
vertu d’un contrat de travail écrit ou oral.

En raison des conditions qui régnent actuellement en Libye, il est
évidemment impossible d’instituer en une seule fois un systéme complet
de sécurité sociale parant 2 toute éventualité, 2 tout état nécessitant des
soins médicaux et s’appliquant A toute personne exposée i ces risques.
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Abstract

La Sécurité Sociale en Libye
Par Ala Al-Rawi

L’établissement de la sécurité sociale, qui est depuis quelques
dizaines d’années 1'un des objectifs principaux de la politique sociale
des différentes nations, représente aujourd’hui un probléme qui revét
une actualité et une activité particuliéres dans ’ensemble des pays
en voie de développement. L’institution de systémes de sécurité sociale
dans ces pays se heurte a4 un dilemme, D’une part, la sécurité sociale
y est impérieusement nécessaire pour corriger les inégalités économiques
surtout pour permettre de satisfaire des besoins de consommation et
augmenter la productivité de la population active en vue d’accroitre
le revenu national. Mais, d’autre part, la fraction du revenu national
affectée aux dépenses de sécurité sociale ampute 'ensemble des ressour-
ces affectables 4 la consommation et aux investissements directment
productifs.

La solution de ces divers problémes, en ce qui concerne la sécurité
sociale, réside d’abord dans des plans de développement harmonisé, liant
étroitement la croissance économique et la politique de protection
sociale. Il semble nécessaire d’instituer des priorités et des étapes dans
Pintroduction des systémes de sécurité sociale.

En ce qui concerne la Libye, I'instauration de la sécurité sociale
en est encore A un stade rudimentaire, Il est évident que la Libye a une
tiche immense a accomplir pour créer mettre graduellement en place des
systémes de garantie des moyens d’existence et des services de la santé
publique. Cette tiche doit, bien entendu, aller de pair avec I’exécution
de tous les autres plans qui visent A relever le niveau de vie de la
population, mais il importe de ne pas perdre de vue dans l'oeuvre
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II. The mobility of population will be acutely felt with a persistent
drain going on from rural to urban areas; a matter that imposes a
heavy burden on the growing centres.

III. The change of work patterns is more evident as a result of children
going to school and women sharing activities of public life.

IV. A change in the pattern of consumption is being practised owing to
the rapid growth of per capita income and the natural tendency of social
and cultural developments. A new middle class is in the stage of forma-
tion to be the backbone of an affluent society.

These trends give the impression that demand on construction, ser-
vices, and goods (whether durables or non-durables), will continue as
long as the country enjoys a favourable balance of trade and a free access
to different foreign markets.

The main problem to be confronted lies in the continuous rise of
the cost of living,

Thus a policy is needed to pilot a course between stability and
expansion, to set a balance between supply and demand, to provide
adjustment between the growing income and the thrifty expending, and
at last, to avoid symptoms of inflation experienced by other oil exporting
nations,

Optimism is anticipated in the future of the expanding Libyan
market through a balanced plan to develop agriculture, industry, com-
merce and services with the wise use of the human and natural resources
of the country.
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in 1958 to £ 250,000,000 in 1964 due to oil shipments. But as for non-
oil exports another aspect asserts itself. They lag behind the standard
achieved in 1958 as they only account for 0.9% of the total exports.

However, the impact of prosperity of the oil industry is clearly

reflected in many respects :

1. The gap between the two sectors of the dual economy has gradually
narrowed. The twentieth century pattern of life has extended to
include the majority of native population. Modern services per-
taining to health, education, and social welfare are reaching the
remotest corners of the country.

2. Libya has become in a position to develop on her own without any
foreign aid and has taken the initiative in firm grip. Plans are
being set according to facilities available with free access to the

technological experience of all nations.

3. A rapid growth in Gross Domestic Product has been achieved,
jumping from £ 52 million in 1958 to an approximate 408
million pounds in 1965. As a result the per capita domestic product
has grown from £ 35 to £ 252 with the natural effect raising the

standard of living.

4. A sharp soar is also felt in rentals, services, wages and salaries accom-
panied by a shortage of labour and a lack of goods supplied. A con-
tinuous flow of migration runs from the hinterland to the coastal
cities. The rising cost of living is quite a natural result of such
prevailing circumstances.

To anticipate the expected trends of the Libyan market, the article
stressed certain factors liable to exercise their impact during the few

coming years.

1. The growth of population comes on top, as it has grown from
approximately 1,089,000 in 1954 to 1,560,000 in 1964, With an increase
of 48% at an annual rate of 3.6%, this means that the population will
be doubled every 20 years.
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Abstract
THE DEVELOPING LIBYAN MARKET *

By Dr. Aly Rifaa El Ansary.

This article tries to explore the trends of the developing Libyan
market since the start of the oil industry and since the exportation of
petroleum in the last quarter of 1961, Certain landmarks stand out as
indicators for the near future.

The introduction deals with the duality of the Libyan economy
that was existing in the country before the recent boom. A majority of
population led a simple life depending essentially on a subsistence level
of food, clothing and housing; and enjoying very limited knowledge of
twentieth century technology. The other sector of the economy belonged
to a minority of foreigners or natives who lived in modern villas, along
brightly lit streets ; possessed cars ; and frequented supermarkets,

restaurants, hotels and cinemas.

The modern sectors of the dual economy tried to satisfy the needs
of a small group for construction, services, consumption, transportation,
and sophisticated luxuries of imported goods.

To reach a clear picture of the development, 1958 statistics have
been chosen to be the basis of comparison for following years, The
imports have grown from 24 million pounds in 1958 to 114 million
pounds in 1965. But exportation reflcted another picture, not only in
size but also in the diversification of commodities and countries of
destination.

An important phenomenon appears in the list of Libya’s exports as
the list shows the high jump made since 1961 from a mere £ 5,200,000

*Resumé of the article by the author in the Arabic Section,
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and a higher, more equitable, and desirable level of economic develop-
ment will be achieved.

Although Libya is allowing entry of foreign workers, there is no
evidence that Libya lacks sufficient numbers to carry out its fast pace
of economic development. What Libya lacks is the manpower with the
proper skills to carry out the required functions. Economic progress
involves displacements, tensions, and frustrations amongst the populace.
People will complain but action must be taken to assure that they are
assisted in their adjustment and that they do not hinder improvements.
As King Idris said on the Tenth Anniversary of Independence,

The struggle ahead will not be less than during the past
ten years. Prosperity has its own problems, and we all
ought to face and solve them in such a way as to ensure
progress and prosperity for all Libyans.3°

With a manpower policy which increases the skills and mobility of
labor, the peculiar problems which accompany development can be
solved so as to raise the real incomes of the Libyan populace.

30. Cited by Kingdom of Libya, Ministry of Planning and Development Five-Year
Economic and Social Development Plan, 1963-1968 (Tripoli: Poligrafico Libico, n.d.)
p. 9.
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workers to the higher incomes of the urban areas indicates that cultural
traits can be overcome or else modified to suit the new conditions. It
thus appears that there are available job vacancies for the Libyan
people and that there are no serious cultural blocks in the short run
which would prevent some of the people from responding to new job
opportunities with better pay,

A substantial degree of unemployment and underemployment
exists in Libya and the means can be devised to deal with it. Training
facilities can be provided to prepare a worker for a job or to retrain
him if his skills become obsolete. Given the large number of unskilled
in Libya, this is the most important approach. Seasonal industries can
be coordinated so as to utilize the same men for greater periods of the
year. Information on job openings can be supplied to workers who are
displaced by transitional, technological or seasonal changes. Financial
assistance can be given to induce a person to find a job in a new locality.
Discriminations and restrictions to entry of certain occupations can be
removed. The hiring practices of employers can be improved so as to
achieve greater regularity and continuity, These are just some of the
ways of increasing the vertical and horizontal mobility of the labor force.
The problem in Libya is mainly to make the unemployed people into
employable people. Certainly the government and private and foreign
firms would make greater use of Libyan personnel. By improving the
skills of citizens and assisting them in getting a job, more Libyans
would replace the foreign workers which, at present, are required to fill
the more skilled positions. This would, in turn, increase the real in-
comes of Libyans. This is the major objective of economic development.
In addition, the mobilization of the unutilized and underutilized sec-
tions of the labor force would ease the bottleneck created by the scarcity
of skilled labor and thereby ease the inflationary pressures which are
evident in the economy. Government and industry would like to spend
more money on investment, but there are just not enough suitable
people available to do so without causing inflation. By creating more
of the proper people, output will be increased, inflation will be eased,
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of any type, but, preferably, with a money wage. A small residual of
unemployed would comprise the frictional component.

The solution to the high level of Libya’s unemployment is not
merely the training of skills. This paper has only concerned itself with
the unutilized and underutilized segment of the labor supply. Even in
this area there is much to be desired in data, But little has been said
about the demand for labor or the wage rate structure. Before practical
suggestions can be made on a manpower policy for Libya, more data
should be collected in these areas. There is no sense in training people
for jobs for which there is no demand. Also, it is quite possible that the
solution to the unemployment problem is obstructed by disparities in
wage rates or downward rigidities in wage rate changes. Finally, there
is insufficient information available of the influences of culture upon
the labor supply. Information on vacancies, wage rates and cultural
influences would assist the policy formulation a great deal. So would
additional information from other studies on labor supply; particularly
a study which has the collection of employment data as its sole objective,
rather than a project, such as the Population Census, which collects
employment information as a subsidiary part of a larger undertaking.

Nevertheless, Libya cannot wait to get extra information before
decisions are made. Action is currently needed and it will have to be
taken under a situation of risk. Thus, the lack of adequate information
is no ground for begging the question. There is a certain amount of
information available to allow generalizations about the unknowns, That
foreigners are filling many jobs illustates that vacancies exist for Libyans
if they have the necessary skills, There is a minimum wage rate, but
this only applies to the sectors where rates are more than the statutory
minimum.29 Cultural blocks exist, but the response of unpaid rural

29. International Bank for Reconstruction and Development, The Economic Devel-
opment of Libya 1960, pp. 316 & 317, The law does not apply to family workers,
agricultural workers, domestic servants, or people subject to the Libyan Marine Code,
See The Libyan Labor Law, Mimeographed translation of the Official Gazette No, 17,
November 24, 1962, p. 1 Labor unions could also account for downward rigidities in
the wage structure, but they do not because of their relative weakness a3 a bargaining
power,
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the real output of the economy. The problem of redirecting such labor
will depend upon the causes or obstacles to the present misallocation.

It has been shown that cyclical unemployment is not the cause of
high unemployment rates (8.6% for male citizens) derived from the
1964 Population Census data. The existence of inflation and the low
levels of unemployment in all the usual sectors of the economy ruled
out this possibility. A moderate drought during the census year would
decrease the number of workers required at the end of the harvest season,
and this, along with a few students who are looking for work, would
yield a small amount of seasonal unemployment. The two types of
frictional unemployment would also contribute to the unemployed figure,
but their significance would be minor. Volitional employment is not
significant because the strong demand for labor and the small size of
the modern organizational sectors do not allow a large amount of un-
employment in spite of the cultural traits which result in high levels
of turnover. Transitional unemployment is also insignificant because
of the very few lusiness failures, Technological unemployment is a
serious threat in the agricultural sector, but its force will be mainly
felt after 1964. Structural unemployment caused by lack of demand
for the products of a particular industry or location is ruled out
because there has been a uniformly strong demand for nearly all pro-
ducts in all localities.2® Structural imperfections in the supply of labor
are another matter. It appears particularly evident that most of the
unemployed did not have the requisite skills to assume particular posi-
tions. Most classified themselves as new workers seeking work in any
sector of the economy but, presamably, in a job with a money wage,
These new workers were not merely the young; they came from all age
groups, They also tended to come from the rural areas, Thus, the un-
skilled worker seems to account for the bulk of the unemployment. The
typical unemployed would be an unskilled person, perhaps seasonally
or technically displaced from the farm, who is looking for employment

28.  One exception is the foreign demand for esparato grass which grows wild in the
Gebel Nefusa. Not only has demand declined, but so has the natural supply. However,
as Table V illustrates, unemployment was not high because of this.
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knowledge about ways to improve operations, and cultural barriers to
changes. Consider what would happen if none of these obstacles existed
in the agricultural sector. Farmers would make improvements in methods
and invest in labor-saving machinery. Workers would then be redundant.
The excess would be discharged and they would find jobs in other sec-
tors in which there is a strong demand for labor. All this could be
done without a decrease in the total agricultural output. Indeed this
is what the government’s agricultural extension service is trying to
accomplish. At present, workers are leaving the farm not only because
they are being technologically replaced, but also because job opportu-
nities and living conditions are better in the cities. Indeed, technological
improvements in agricultural methods are hard pressed to keep up with
the rate of migration so as to prevent a decline in agricultural output.
The success of the improvements in agriculture are indicated by the
fact that farm output has not decreased along with the decrease in the
size of the farm population.2® That these two changes can go hand in
hand illustrates that underemployed labor exists on the farm. Under-
employment also exists in some governmental departments and firms
where the hiring policy is still based on a time when labor was in abun-
dant supply. While underemployment is very difficult to measure and
very subjective in nature, it is probably safe to contend that its pre-

valence in Libya is more than that of unemployment.>?

Conclusions.

At first, it may appear paradoxical that in a country which is sup-
posed to have a scarcity of labor, there is a high rate of unemployment
and there are indications of large amounts of underemployment. The
existence of such people represents an unutilized and underutilized
segment of the labor supply which could be reallocated so as to increase

26. Kingdom of Libya, First Annual Report on Development Activities for the
Year Ending 31st March 1964, p. 9.

27. For estimates of pre-petroleum rates and types of unemployment and under-
employment, see Benjamin Higgins, Economic Development; Principles, Problems
and Policles (New York: W.W. Norton & Company, Inc.,, 1959), pp. 31 & 32,
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optimal manner. Cyclical underemployment occurs when a lack of
effective demand causes a worker to remain idle for part of the day or
when a worker is forced to assume a less important job which does
not make the best use of his skills.25 Seasonal underemployment can
occur when employers maintain their skilled work staff during the
yearly lull in demand or during the annual change-over. The main-
taining of displaced workers until new positions open up in the firm
after a new method or machine is introduced is a case of technological
underemployment, Transitional underemployment and demand struec-
tural underemployment can occur whenever displaced workers assume
a job where their marginal productivity is less.

Notice that in all the above types of underemployment, there is a
problem of definition. What is the correct job for a worker? Is a worker
who only desires partial employment utilized to his full capacity?
How long must a worker be on the job each day to be fully utilized?
How fast must a worker perform his job to be working at the correct
efficiency? What is the optimal manner of employing a person? Clearly,
all these different questions imply some type of standard. While under-
employment exists to varying degrees in all economies, different cultures,
public holidays, and labor laws will necessitate different approaches
to its measurement. Like unemployment, definitions will have to
be somewhat subjective. This makes the degree of underemployment
an equally controversial issue.

In Libya, there are no figures available on the amount of under-
employment, although its existence is generally acknowledged. There
are many potential areas for increasing the output of the economy by
reallocating workers or restructuring the work environment. Employers
could receive greater real returns from utilizing labor in other occupa-
tions. The fact that labor is not utilized in other occupations is caused
by a lack of information about job opportunities, a lack of technical

25. Joan Robinson calls the latter type of cyclical underemployment ”disguised un-
employment.” Joan Robinson, Essays in The Theory of Employment (Oxford: Oxford
University Press, 1947), pp. 83-84,
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mechanic, well driller, postman, toolmaker, bricklayer, policeman, or
carpenter. They were just looking for work, wherever that may be. Such
a trait is usually an indication that the unemployed has no special skills
to assume a definite position or else that the country is witnessing a
severe depression, It is quite clear that Libya is not experiencing the
latter ailment and the only thing which can be concluded is that the
majority of the unemployed has not acquired the necssary skills to fill
the new positions which have been created by the current boom in the

Libyan economy.

Underemployment of Labor.

An unemployed worker contributes nothing to the output of the
economy. In other words, the marginal productivity of unemployed labor
is zero. But what is the marginal productivity of those who are working?
Individually, do they contribute a great deal to output or do they con-
tribute very little? This is the question of the utilization and efficiency
of the employed worker. If the existing workers could be utilized to a
greater extent or if the efficiency of their operations could be improved,
then an additional source could be found for easing the pressure on the
Libyan economy caused by the scarcity of labor.

The terms underemployment, disguised unemployment, and par-
tial unemployment are all used to connote the inadequate utilization
of the employed work force, whether this is from locating the worker
in the wrong job or not utilizing the capabilities of the worker in his
correct job. All the terms refer to the portion of the labor force which
would be classified as employed and, therefore, excluded from the
“seeking work™ group. Since the person is classified as employed but
there is not complete utilization of his capabilities, the word “under-
employment” will be adopted for these terms so as to avoid confusion
with diffcrent types of unemployment.

Almost all factors which cause unemployment can also cause
underemployment. The only distinction is that the person remains em-
ployed, but in a job which does not use his capabilities in the most
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by occupation but excluded from the usual sectors, Within the group
of “Workers Not Classified by Occupation,” presented in the Population
Census, 23,917 male citizens were classified as new workers who were
seeking work.?3 Since these new workers were not classified by occu-
pation, they also would be included under the title “Activities Not
Adequately Described” in Table III. Thus, of the 31,012 male workers
described as seeking work in the “Activities Not Adequately Described,”
7,095 (31,012 - 23,917) were former workers looking for work. This
also means that of the total male labor force, 7,800 (31,717 - 23,917)
are former wokers without a job who are looking for work. This informa-
tion enables the division of the overall rate of unemployment into new
worker and former worker sections.

New workers, without jobs, seeking work
(23,917/367,834) x 100 = 6.5%

Former workers, without jobs, seeking work

(7,800/367,834) x 100 = 2.1%

All workers, without jobs, seeking work
(31,717/367,834) x 100 = 8.6%

As can be seen, the major component of the overall rate of unem-
ployment consists of new workers who do not have a definable occupa-
tion. It must be pointed out that many of the 7,800 former workers
seeking employment were also not classified by a definable occupation
because there were 1,061 such males24 who were classified by occupation
in the category “Activities Not Adequately Described.” In other words,
most of the unemployed were looking for work, but they did know
in which sector they desired a job. This tends to indicate that these men
did not have the requisite skills to say that they were looking for a
job as a truck driver, plumber, electrician, clerk, salesman, tractor driver,

23. Kingdom of Libya, General Population Census, 1964, p. 52,
24, See page 75,
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indicate that the widespread fear of unemployment amongst the rural
farmers after they migrate to the two principle cities is not well
founded.'®

The second type of structural unemployment relates to the people
who are in the labor force. Certain persons will have more difficulty
finding a job than others, This includes the unskilled, the illiterate, the
handicapped, the discriminated minorities, the inexperienced young, and
the feeble aged. As seen in Table IV, the rates of unemployment amongst
the very young and very old are high, but there are still high rates
of unemployment and absolute numbers of work seekers in the middle-
aged groups. Thus, this could only be a partial explanation. Illiteracy
seems a major possibility because 57% of the males six years and over
were classed as illiterate in 1964.19 Yet, it is very difficult to judge how
much of a handicap this would be in getting a job. Minorities must be
excluded as a factor because, while discrimination is said to exist, it
certainly is very insignificant. While Libya has a large number of
people with infirmities, many are of a type which would exclude the
person from being classified in the labor force or else many are of a
type which would still enable them to work.29

An idea of the skills of the workers can be discerned from Table
IIL. Notice that 31,012 or approximately 98% of the 31,717 males who
were unemployed did not classify themselves as seeking work in one
of the regularly defined sectors. The question then raised is whether
or not these people were really qualified to seek work in one of the
regular sectors. Of the economically active male citizens, 41,380 were
not classified by occupation in the Population Census.2? In preparing
Table III, all these would be classified under the title “Activities Not
Adequately Described”. Of the 42,441 male citizens in the ““Activities
Not Adequate Described,” only 1,061 males®? were actually classified

18, This does not rule out the possibility of large-scale underemployment in the cities.
19. See Kingdom of Libya, General Population Census, 1964, p. XxXxViii.

20. See Ibid,, p. 70

21, 1Ibid,, p. 40.

922, This is derived by sutracting the 41,380 not classified by occupation from the
42.441 who were in activities which were not adequately described to be classified
into sectors.
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TABLE V

Unemployment Amongst Citizens, Six Y ears and Over by Muqataa, 1964°

MALE FEMALEDb

N,[UQATAA Seeking Work |Econom-| Unem- _SE?MEEE lEconom-l Percent
Number| PEReent | (%, [Bercontitumber o) A5 | Doy

Tripoli 4,197 13.2 81,094 5.1 193 10.3 3,234 6.0
Benghazi 4,232 13.4 68,794 6.1 228 12,1 2,160 10.5
Sebha 1,611 5.1 11,231 143 87 4.6 811 10.7
Gebel Gharbi 3,274 10.3 43,562 7.5 74 4.0 1,007 7.3
Zawia 3,401 10.7 42,715 7.9 156 8.3 1,190 13.1
Homs 3.741 11.8 34,625 10.8 87 4.6 656 13.3
Misurata 4,116 13.0 38,369 10.7 354 18.8 7,544 4.7
Derna 1,882 5.9 18,738 10.0 197 10.5 622 31.7
Gebel Akhdar 4,566 14.4 20,989 21.7 360 19.2 1,088 33.1
Ubari 697 2.2 7,717 9.0 143 7.6 1,553 9.2
TOTAL 31,717 100.0 367,834 8.6 1,978 100.0 19,865 9.5

a. Calculated from: Kindom of Libya, Ministry of Economy & Trade. Census &
Statistical Department,General Population Census, 1964 (Tripoli: Census & Statistical
Department, 1966), pp. 33 & 34.

b. The data on females was included for the benefit of the interested readers. While
the figures are not to reliable and therefore are not analyzed, they do point out
certain facts, Notice that the Muqgataa of Misurata has the largest number of females
in the labor force. Perhaps this is because Misurata has a predominance of small scale
manufacturing establishments. In Kingdom of Libya, Ministry of Economy & Trade,
Census & Statsitical Department, Report of the Industrial Census 1964 (Tripoli:
Census & Statistical Department, 1965) p, 58, it was estimated that 57.30/, of the
people engaged in small manufacturing establishments, came from the Mugataa of
Misurata.
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In this paper it is given a more restricted meaning by referring to
structural maladjustments in the demand or supply for labor. While
frictional unemployment refers to short run imperfections, structural
unemployment refers to imperfections which are more permanent in
nature, Like frictional unemployment, two subclasses of structural
unemployment can be indentified, depending upon whether the im-
perfections are in the demand schedule or in the supply schedule.

.

The demand type of structural unemployment occurs when there
is a decline in the production of a particular industry or location.
Fewer workers are required because that industry or region produces
less. This may at first appear to be similar to cyclical or technological
unemployment. But, whereas cyclical unemployment affects all indus-
tries and localities to varying degrees, demand structural unemployment
affects only certain localities or regions. Similarly, technological un-
employment is different in that the same or more output is produced
with fewer workers, whereas for structural unemployment, fewer
workers are used because less output is produced.

The incidence of this unemployment, caused by a decreased de-
mand for the products of an industry or region, does not seem to be
too prevalent in Libya. There has been continual strong demand for
the output of all industries and as is indicated by Table III, there
is little unemployment within definable sectors. In regards to the
decline in the production of a particular region, it is useful to refer
to Table V. Two facts stand out. First, the rates of unemployment
of the mugataas of Gebel Akhdar and, to a lesser extent, of Sebha
are well above the country’s average. Since the main occupation of the
people of these areas is agriculture, and since there was a strong demand
for agricultural products, it is unlikely that structural unemployment
existed in these areas. The reason for the high geographic rates of
unemployment must lie elsewhere, possibly in the nature of the people.
The second point to note is the below average levels of relative un-
employment in the mugqataas of Tripoli and Benghazi. Although the
absolute levels are fairly high, the low rates of unemployment tend to
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of labor-intensive techniques by capital-intensive techniques, The
petroleum and manufacturing industries are new and modern. Thus,
there is little likelihood of technological displacements in these sectors.
While the construction industry could make drastic improvements in
its methods, it is unlikely that the strong demand for this activity has
resulted in displaced workers, It is in agriculture where technological
unemployment will be the strongest. The attempts to increase agricul-
tural output by introducing tractors, harvesters, seed drills, water
pumps, and irrigation systems to farms which were formerly operated
solely on the basis of animal and human power will obviously result
in fewer required workers without necessarily lowering the total agri-
cultural output. Indeed this partly explains the reason for the rural
migration to the urban areas. But probably a more important reason
for the migration was the moderate drought and the existence of better
job opportunities, health facilities, suitable dwellings, electricity, po-
table water, educational services, and recreational centers in the cities.1?
Also, the large increases in agricultural machinery occurred after 1964,
and therefore, the major technological displacements had not yet
occurred. Finally, the figures of Table III do not indicate a large amount
of unemployment in the sectors which could experience technological
displacements. Thus, while a small amount of technological unemploy-
ment can be said to exist in the figures of the Population Census, the
major repercussions of this type of unemployment will be felt in the

future.

5. Structural Unemployment.

Structural unemployment, like frictional unemployment, is fre-
quently used as a catch-all term for all types of unemployment except
that caused by the recessive or depressive phases of the business cycle.

17. Kingdom of Libya, National Planning Council, First Annual Report on Devel-
opment Activities for The Year Ending 31st March 1964 (Tripoli: Multi press),
p. 10.
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The second type of frictional unemployment is called transi-
tional unemployment. It arises from imperfections in the demand for
labor. Workers who are left jobless because of the usual business failures
would come under this category. So would the workers who are out
of a job while their factory is retooling or changing over to another
production process. Since there are few business failures in Libya and
since the sectors which retool or change production processes do mnot
employ a very large portion of the labor force, this type of unem-
ployment is not very important.

4. Technological Unemployment.

A fourth general type of unemployment is caused by technological
changes. No decline in output is involved. Improvements in production
techniques enable the same or greater output to be produced with
fewer workers. Two different types of technological unemployment can be
distinguished. The first, and more commonly acknowledged, occurs
when workers are displaced by new types of machines. In other words,
capital is substituted for labor. The second type of technological un-
employment occurs when improvements made in managerial and
business techniques lead to changes in the production process which
require fewer workers, There may be no capital investment in this
type of change. It is purely related to the ability of business managers
to structure their operations and to improve their methods so as to
achieve greater productivity from workers when investments are held
constant. While it is possible to distinguish between the two, most
technological advancements involve both capital and administrative
improvements.

Agriculture is the sector in which Libya will probably experience
the greatest technological unemployment. With the finding of petroleum,
capital has become abundant and labor has become scarce. Thus, the
most logical effect on the Libyan economy would be the replacement
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3. Frictional Unemployment.

Frictional unemployment is the name given to unemployment
which arises from the random imperfections in the operation of the
economic system, It is a permanent but short-run phenomena which
goes on continually. Two subclasses of frictional unemployment can be
identified, depending on whether the imperfection is in the supply of
labor or in the demand for labor.

The more commonly acknowledged type of frictional unemploy-
ment may be called volitional unemployment.14 As its name implies,
it arises from time lags in reallocation of that portion of the labor
supply which changes jobs for personal reasons. At all times there are
some people who are unhappy with their jobs and desire something
better. Frequently, they will quit before they have found a new posi-
tion. In Libya where independence and the nomadic spirit are highly
prized social values, there is a strong impulse for the worker to period-
ically quit his job and escape the routine and rigorous schedule of an
industrial enterprise. In the present boom conditions, the ease of find-
ing another job makes this practice all the more prevalent. Indeed,
most oil companies have experienced very high rates of labor turnover.
But just because a worker quits his job does not mean that he will be
unemployed. Many times, he has arranged beforehand so that he is
immediately able to assume another position. Even if another job is
not pre-arranged, the general scarcity of labor and the boom conditions
enables any person with needed skills to readily find another job. Also,
the sectors in which volitional unemployment is likely to be found—
mining and quarrying, manufacturing, and construction—comprise only
18.5% of the economically active population.'® Thus, while volitional
unemployment exists, it, by itself, is not a substantial cause of the
overall rate of unemployment.

15. This term is borrowed from Neil W. Chamberlain, Labor (New York: McGraw-
Hill Book Company, Inc., 1958) as is "transitional unemployment,” the term used
for the second type of frictional unemployment,

16. See Table 1II.
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active males who are seeking work, are under 20 years of age. Since
the remaining 81.6% of the male citizens who are seeking work are
over 20 years of age and therefore are less likely to be unemployed
students, it appears that this type of seasonal unemployment does not

reach major proportions.1

TABLE IV
Unemployment of Citizens, Six Years and Over, by Age Groups, 1964°
MALE CITIZENS FEMALE CITIZENSb
Ao @% Ecc;;lom-,Percent fMﬁLJEconom-[Percent
GROUP Percent | jecally | Unem- Percent| ically | Unem-
Number of Active | ployed Number of Active | ployed
Total Total i

8-14 2,104 6.6 11.764 17.9 318 16.9 3,123 10.2
15-19 3,740 118 23,616 15.8 205 10.9 2,577 7.9

20 - 24 4,869 15.4 49,601 9.8 136 7.2 2,525 5.4
25-29 4,504 14.2 58,110 7.7 153 8.1 2,405 6.4
30-34 3,234 10.2 47,160 6.9 132 7.0 1,888 7.0

35 -39 2,969 9.4 43,186 6.9 158 8.4 1,686 9.4

40- 44 2,314 7.3 32,625 71 183 9.7 1,618 11.3

45 - 54 3,671 115 47,702 7.7 321 17.1 2,347 13.7

55 - 64 2,612 8.2 31,608 « 83 153 8.2 1,094 14.0

65 - 74 1,213 3.8 16,415 7.4 78 4.2 424 18.4

75 & over 465 15 5.810 8.0 33 18 134 24.6
Not Stated 22 1 237 9.3 9 5 44 20.4
TOTAL 31,717 1000 367,834 861 1,879 100.0 19,865 9.5

a. Calculated from: Kingdom of Libya, Ministry of Economy & Trade, Census
& Statistical Department. General Population Census, 1964 (Tripoli: Census & Sta-
tistical Department, 1966), pp. 36 & 37,

b. Data on female citizens is only presented to illustrate general tendencies. It
is not reliable enough for detailed analysis.

14. Of course there are many students who are older than 20 years of age. From
figures presented in the Population Census (p.24), 300/, of the male citizens atten-
ding school are over 20 years of age But this percentage is too high because it
includes people who attend evening classes and work during the daytime, It must
also be remembered that many of those seeking work and under 20 do not attend
school.
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A second proof that cyclical unemployment is not important in
Libyan is illustrated by Table IIL Notice that in all divisions of eco-
nomic activity which have a definite title, the rate of unemployment
for males is less than one percent. This indicates that those people
who are seeking work in a particular sector can readily find work. In
other words, there is a strong derived demand for labor in every sector
of the economy. Unemployment is almost entirely limited to activities
which are not adequately described by the usual sectoral definitions.
If cyclical unemploympent caused by a general insufficiency of effective
demand did exist, it would be expected that the rates of unemployment

would be significant in all sectors.

2. Seasonal Unemployment.

A second cause of unemployment is seasonal variation in the
demand or supply for labor. The weather cycle, annual style changes,
yearly holidays, and production changeovers are all factors which occur
on a seasonal basis. The most commonly known industry which has
seasonal variation in employment is agriculture. While Libya undoubt-
edly has such unemployment in the agricultural sector, it is unlikely
that much of the unemployment in the Population Census was of this
type because the census was conducted in mid-July, a time which is
towards the end of the peak of the harvest season, However, 1964
was a year of slightly less than average rainfall, and as a consequence,
there still could have been agricultural unemployment even in the peak
season. But the low rate of unemployment in the agricultural sector as
indicated in Table III does not lead to this conclusion.

A second type of seasonal unemployment which could have sub-
stantial effects is the large number of students who are on summer
vacations and looking for work. Since the Population Census was con-
ducted during July 1964, there is a serious possibility that the unem-
ployment may be amongst students. But observe Table IV. While it
is evident that the rates of unemployment are much higher among the
young, only 18.4% (6.6 + 11.8) of the number of economically
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unemployment. Rather, they are intended to control the iflationary
pressures of excessive effective demand and to reduce the inflationary
gap. It would thus appear that the economic boom which originated
from petroleum discoveries rules out the possibility of cyclical unem-

ployment.
TABLE I
Unemployment of Citizens, Six Years and Over, by Economic Activity.
1964°
MALE CITIZENS FEMALE CITIZENSb

DIVISION OF
BOONOMIC ACTIVTY | syt Bmem: ESrent g Beomom- P
Worke  , tive ployed | Worke . tive ployed

Agriculture, Forestry,

Hunting & Fishing 285 140,517 2 6 3,036 .2
Mining & Quarrying 17 11,575 1 — 52 —_—
Manufacturing 90 18,763 5 9 7,784 1
Construction 159 29,876 ki) — 170 —
Electricity, Gas, Water

& Sanitary Services 7 5,571 1 — 7 —
Commerce 24 24,605 A 2 209 1.0
Transport, Communication

& Storage 64 21,463 .3 — 104 -—
Services 59 73,023 1 48 4,624 1.0

Activities Not Adequately 31,012 42,441 731 1,814 3,809 47.6
Described

TOTAL 31,717 367,834 8.6 1,897 19,865 9.5

a. Calculated from: Kingdom of Libya, Ministry of Economy & Trade, Census &
Statistical Department, General Population Census, 1964 (Tripoli: Census & Statistical
Department, 1966), pp. 61 & 62,

b. As previously mentioned, unemployment rates for females are unreliable, Thus,
these figures are not analyzed. They are only included to give a general impression of
the sectors in which female employment is prevalent.

¢. The Population Census entitled this column "Not Classifiable by Status.”
Since the totals of this column equaled the total for the ”Seeking Work” columns of
all other tables, it was assumed that the "Not Classifiable by Status” title was a
mistake,
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and monetary policy which stimulates an increase in either consumption
or investment or both.

The opposite situation exists when intended investment exceeds full-
employment saving. As a result, more goods and services are demanded
than the economy can produce. This is called an “inflationary gap”
because the excess effective demand causes prices to rise. Cyclical un-
employment and inflation are not compatible because, by definition,
they are caused by opposite tendencies; cyclical unemployment by in-
sufficient effective demand and inflation by excess effective demand.

The present situation in Libya is one of inflation rather than defla-
tion. Both private and government investments have increased much
faster than the productive capabilities of the economy.'® Increased ex-
penditures and money incomes have resulted in greater purchasing
power without a corresponding increase in domestic production. The
government has been keenly aware of the repercussions of the resulting
inflation, especially when it means that each year the cost of develop-
ment projects is increasing.ll To counteract inflationary tendencies,
the government has recently tightened its monetary system'? and over
the years it has modified its commercial policy to allow easier impor-
tation of goods and skills.13 But such measures are hardly undertaken
to combat the insufficiency of effective demand which causes cyclical

10. This is particularly true of the government development expenditures which
have been mainly for infrastructure purposes. While in the short run these do
not add to the output capabilities of the economy, in the longer runm, they provide
external economies for agriculture and industry, Given the large geographic size
of Libya, infrastructure investments have had to be substantial.

11. Inflation has been particularly acute in the construction sector, where the
pace of growth is abnormally high. This means that more and more of the devel-
opment revenues are being expended for inflationary increases instead of real
output, In the future with construction of the coastal road, the gas plant at Marsa
el Brega, new oil pipelines, the Idris Housing project, and other private and public
building, the inflationary pressure on this sector will be even greater.

11. ”Banks Tighten Credit,” Sunday Ghibli (June 12, 1966), p. 1.

13. Dr. Ali Attiga points out that while low tariffs will tend to combat inflation,
the incentive for domestic production is also lessened. This could eliminate potential
employment opportunities and prevent the establishment of local industries, See
Ali A, Attiga "Inflation and Economic Development in Libya,” National Bank of
Libya, Monthly Economic Bulletin (Vol, III, No. 3; March, 1963). p. 258,
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of economically active males in the agricultural sector represents a more
realistic value. In addition to eliminating females from the discussion
on the grounds that the figures are underestimated, the calculation of
percentages on the basis of a small number of females in the finer
breakdowns would yield distorted values. Although the subsequent
studies will not discuss the female component, the data for females is
included in the tables because they illustrate broad trends and a few
isolated figures of validity. It must be remembered, however, that the
information about females is suspect to grave errors.

Causes of unemployment.

Not only is the concept of unemployment a very perplexing thing,
but the causes of unemployment are equally complex. Basically, any-
thing which causes a decrease in labor demand or an increase in labor
supply can petentially lead to a higher rate of unemployment. While
many words have been coined to describe the types of unemployment,
the terms used in this paper will be cyclical unemployment, seasonal
unemployment, frictional unemployment, technological unemployment
and structural unemployment.

1. Cyclical Unemployment.

Cyclical unemployment occurs during a time of recession or de-
pression. It results from a general insufficiency of effective demand
for products, with a consequent general lack of demand for labor. Such
an insufficiency affects all industries to varying degrees. According to
Keynesian theory, cyclical unemployment occurs whenever the equili-
brium level of consumption and investment expenditures is lower than
that required for full-employment. In such a case, the amount of full-
employment saving is not offset with sufficient intended investment., The
deficiency of intended investment is called a “deflationary gap,” because,
through the multiplier effect, it tends to deflate the output of the
economy. It is generally agreed today that a deflationary gap and the
resulting cyclical unemployment can be overcome by appropriate fiscal
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TABLE 11
Economically Active Population, Six Years and Over, by Division of

Economic Activity and by Sex, 1964°

ECONOMICALY
DIVISION OF MALE FEMALE A £
ECONOMIC ACTIVITY | No. Percentage| No. Percentage| No. Percent
of Sector of Sector of Total
Agriculture, Forestry,

Hunting, & Fishing 141,781 97.92 3,072 2.08 { 144,853 35.74
Mining & Quarrying 13,881 97.35 378 2.65 1 14,259 3.52
Manufacturing 21,464 73.06 7,913 26.94 | 29,377 7.25
Construction 31,237 99.39 197 .61 31,434 7.76
Electricity, Gas, Water

& Sanitary Services 5,962 98.32 102 1.68 6,064 1.50
Commerce 26,086 97.57 649 243 | 26,735 6.60
Transport, Communrication

& Storage 22,548 99.22 200 88 § 22,748 5.61
Services 76,307 92.46 6,224 754 ) 82531 20.36
Activities Not Adequately

Described 43,101 91.21 4,156 8.79 47,257 11.66

TOTAL 382,367 94.35 22,891 5.65 § 405,258  100.00

a. Source: Kingdom of Libya, Ministry of Economy & Trade, Census & Statisti-
cal Department, General Population Census, 1964. (Tripoli: Census & Statistical
Department, 1966) pp. xxxi and 53,

comparable 1964 Population Census figures were 141,781 males and
3,072 females, While it is admitted that there has been a rural migra-
tion of agricultural workers to the urban areas, it is inconceivable that
the number of female agricultural workers decreased from 90,182 to
3,072 in four years. It would appear that the 1964 figure of women
agricultural workers is far too low. It is known that more males than
females migrate to the urban areas. It is also known that the veiled life
which the Libyan woman leads would prevent her from telling an enu-
merator that she was working. It would thus appear that the number
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of finding a meaningful place for himself in society.”® A problem of
unemployment exists, and the most logical solution will require a pin-
pointing of the causes.

Before going on to explain the possible causes of unemployment,
the reader must be cautioned that two aspects of the economically active
labor force will not be analyzed in any greater detail. The first ignored
factor is the alien portion of the work force. There are three reasons for
this. First, the Population Census does not give detailed enough infor-
mation about the alien work force to enable the significance of various
causes of unemployment to be analyzed. The Census only gives detailed
statistics for citizens. Second, the number of aliens and the rates of
unemployment amongst them are much smaller. This means that the
unemployment problem for aliens is not as serious. Third, Libyan citi-
zens should be given precedence over aliens in reaping the benefits of
economic development. At present, all alien workers enter the country
on the basis of temporary work permits. This indicates that Libyans have
a strong desire to improve themselves so as to replace foreign workers
in the more advantageous positions and to assume a more important role
in the economic development of the country.

The second factor which will not be considered in the subsequent
analysis is the female portion of the labor force. Detailed data on the
female population was presented in the Population Census, but it was
felt that the 19,865 female citizens? classified as economically active
was a gross underestimate. As an indication of the underestimation,
consider the agricultural sector shown in Table II, Notice that 144,853
or 35.74% of the economically active are engaged in agriculture. This
is far below the amount usually estimated to be working in the agricul-
tural sector. For example, the 1960 Census of Agriculture reported that
279,970 persons aged 15 years and more were working in agriculture.®
Of this number, 189,788 were males and 90,182 were females.® The

6. Abba P, Lerner, Fconomics of Employment (New York: McGraw-Hill Book
Company, Inc., 1951), p. 22,

7. See Table L

8. United Kingdom of Libya, 1960 Census of Agriculture (Tripoli: Ministry of
Agriculture, February, 1962), p. 494,

9. Ibid.
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The degree of unemployment.

Of the 1,564,369 people in the Kingdom of Libya as of mid-1964,
1,223,582 were six years and older. Of these, 405,258 or 26% of the
total population were classified as economically active. Table I shows
the number of the economically active people who are seeking work
according to sex and according to alien or citizen status. As can be

TABLE 1

Unemployment Amongst the Economically Active Population (Citizens

and Aliens),Six Years and Over, by Sex, 1964°

CITIZENS ALIENS TOTAL
Male Female Total]Male Female TotaljMale Female Total

Seeking Work | 31,717 1,879 33,596 333 193 526} 32,050 2,072 34,122

Economically

Active 367,834 19,865 387,699 14,533 3,026 17,559}382,367 22,891 405,258
Percentage

Unemployed 8.6 9.5 8.7 2.3 6.4 3.0 8.4 9.0 8.4

a. Calculated from : Kingdom of Libya, Ministry of Economy & Trade, Census
& Statistical Department, General Population Census, 1964 (Tripoli: Census &
Statistical Department, 1966), p. 31.

seen, the overall rate of unemployment is 8.4% of the economically
active. The rate for male aliens is 2.3% and for male citizens, 8.6%.
The corresponding figures for females are higher: 6.4% for female
aliens and 9.0% for female citizens. Given the fact that complete social
emancipation has not been achieved yet for the women of Libya, these
higher unemployment rates are expected. The overall figures illustrate
that there are many people seeking work; an unexpected phenomena
when there is supposed to be a shortage of labor. Not only does the
existence of such unutilized labor mean that the productive output

of the country is not as high as it could be, but also “... the failure
to find a job involves one of the most serious of human frustrations

— a man is deprived of the opportunity of earning his own living and
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a part-time worker who wants a full-time job, or a full-time worker who
wants to change jobs, is slightly different, Such a person may be actively
seeking work, but it is assumed that his employment would take prece-
dence over his seeking work. In ecalculating the economically active
group a person cannot be counted both as being employed and unem-
ployed (i.e. seeking work). Other definitional problems are confronted
when considering the casual laborer who has just worked a very short
time. From these few examples it can be seen that the person classified
as “seeking work” in the Population Census was probably a person
who did not have employment at the time of the census, but who was
actively looking for a job.

In spite of the somewhat arbitrary definition of a person who is
seeking work, the term implies that there are people available and
willing to become part of the employed labor force. Even though one
may argue that the definition is not appropriate or that the census was
imprecise, the fact that people replied that they were looking for work,
enables generalizations to be made about the supply of labor which is
not being utilized. In addition, sufficient data is available to point out
some of the possible areas of error. Still, caution must be exercised in
the interpretation of the following census figures. There are may sources
of minor errors which can enter into the measurement of the labor force
in an underdeveloped country.’ Thus, the distribution of the labor
force and the rates of unemployment should not be considered as exact
irrefutable figures, What the figures and discussion do indicate is the
general nature of the Libyan labor force.

5. For an explanation of why developed countries’ measurements are not strictly
appropriate for underdeveloped countries, see Peter T. Bauer and Basil S. Yamey,
The Economics of Under-developed Countries (Chicago : The University of Chicago
Press. 1957), pp. 32-42 While Bauer and Yamey's contentions do have validity, the over-
all impact would not vitiate the use of the usual measures of the labor force; only
caution in interpretation of the results. Some of the possible sources of error in
the Population Census are (1) incorrect collection of data by the ennumerators, in spite
of the fact that all ennumerators attended an extensive training course which lasted
over a week, and (2) false reporting by residents as being unemployed because (a)
they feared income taxes if they reported themselves as employed and (b) they believed
they would receive some state assistance if they said they were not working. This
would tend to indicate that the unemployed figures are inflated. However, a well
designed census questionnaire and properly trained ennumerators would minimize
the above type of errors.
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employed and unemployed. Unfortunately, the distinctions have always
been somewhat arbitrary,

The words used in the Population Census to define the labor force
and the unemployed are “economically active” and “seeking work” res-
pectively. Included in the economically active are all persons aged six
years and over who are either employers, workers on their own account,
employees, unpaid family workers, other unpaid workers, or people
seeking work. Breakdowns and cross-classification tables are given accord-
ing to age, sex, geographic area, occupation, and economic activity. The
age of six was chosen as the lower limit to the economically active group
because a large number of children are members of the labor force. Many
countries place both an upper and lower limit on the age of the labor
force! on the grounds of statutory requirements to attend school or
else on the grounds that any of the very young or very old who are em-
ployed will contribute very little to output. It should be noted, however,
that the latter justification is a problem of underemployment or under-
utilization of the labor rather than a question of whether or not the
person can contribute some economic utility. When the concern is for the
personal welfare of individuals or the productive capabilities of the
society, the whole workable population should be considered. Such is
the case for Libya. In the future when most of the children of the country
attend school, a raising of the lower age limit will enable the collection
of any unemployment statistics to be simplified.

The term “seeking work” gives an indication of the type of people
who would be considered as Libya’s unemployed. Presumably, the
person who does not have work and has given up hope of finding a job
would be considered as not seeking work and therefore would be excluded
from the unemployed and the labor force. Similarly, a person who was
absent from the job because of an industrial dispute, sickness, vacation,
or a temporary layoff would not be seeking work and consequently
would not be considered as unemployed. Such people would, however,
be classified as part of the employed labor force. The sitnation where

4. For various age definitions of the economically active, see Yong Sam Cho,
”Disguised Unemployment” in Underdeveloped Areas; with Speclal Reference to
South Korean Agriculture (Berkeley: University of California Press, 1963), p. 58.
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of labor and the desire of Libyans for better positions, manpower plan-
ning assumes a position of prime importance.

Recently, the Census and Statistical Department of the Ministry
of Economy and Trade released the findings of the General Population
Census of 1964.3 This census collected data on the labor force of Libya.
Included are unemployment figures; one of the few times that such
information has been collected in Libya, The labor force figures represent
the labor supply as of July 1964, the time when the census was con-
ducted. The unemployment figures represent that portion of the labor
force which is seeking work. The latter figures are of particular impor-
tance because they represent a potential supply which could ease the
bottleneck in Libya’s labor scarcity. It is the purpose of this paper to
investigate the unemployment figures and to pass judgment on their
validity for policy purposes. In particular, the problem of actually defin-
ing unemployment will be considered, the general degree of unemploy-
ment will be illustrated, and some of the different causes of unemploy-
ment will be explained, In the process of explaining the causes of unem-
ployment, further data will be presented and an attempt will be made to
determine which causes have relevance for Libya. Finally, the possibility
of underemployment of employed labor will be explained.

The concept of unemployment.

The measurement of unemployment has always been a highly de-
bated matter. The usual process is to divide the total population of a
country into two sections: those who are economically inactive and those
who are economically active. The latter group represents the labor force.
Then, the economically active (i.e. the labor force) must be divided
into the employed and unemployed sections. The rate of unemployment
is the ratio of the unemployed to the labor force expressed as a percen-
tage. The problem of measurement arises over establishing definitions
of who is in the labor force, and of this labor force, who shall be the

3. Kingdom of Libya, Ministry of Economy & Trade, Census & Statistical Depart-
ment, General Population Census, 1964 (Tripoli: Census and Statistical Department,
1966.)
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and improve the agricultural sector is contingent upon either the discov-
ery of underground water which is not too saline for irrigation purposes
or a major technological breakthrough in desalinization techniques.
Reforestation, cistern improvement, and schemes to utilize the water
which escapes through wadis are justified in a major part by the need to
conserve this scarce resource. But water is not just for agricultural
purposes. As part of the current economic boom, industrial expansion
has been substantial. Industries such as agricultural canneries, soft
drink plants, and motor vehicle garages all use large amounts of water.
The extensive public and private construction activity also requires
significant amounts of good-quality water to make various concrete
products. Finally, it must be remembered that as increases occur in
incomes and standards of living, there will be greater human consump-
tion of water. All this indicates that water conservation and development
will have to be given important consideration in Libya’s economic
planning,

The second resource which is in very short supply is labor. This is
an unusual contention because in most less developed countries, labor
is generally considered to be one of the most abundant resources. In
Libya, labor is very scarce, One renowned development economist has
gone so far as to argue before the Libyan Institute of Public Admini-
stration that “... the pattern of Libya’s development depends solely on
the rate at which the supply of human skills can be built up.”! The
International Bank for Reconstruction and Development and the Bank
of Libya are other bodies which feel that labor supply problems will
be the chief obstacles to Libya’s growth.? To augment the domestic sup-
ply, Libya has resorted to the importation of foreign labor. While this
is necessary in the short run, there is a strong desire by Libyans to limit
the number of alien workers and to reserve the better jobs which accom-
pany development for citizens. Given the general shortage in the supply

1. Quote of Benjamin Higgins in "Expert Urges 10 Year Plan to Meet Labour
Needs,” Sunday Ghibli, (March 13, 1966), p. 1.

2, See International Bank for Reconstruction and Development, The Economic Devel-
opment of Libya (Baltimore: The John Hopkins Press, 1960), p. 300; and Bank of
Libya, Eighth Annual Report of the Board of Directors (Tripoli: Multi Press, 1964)
p. 20.
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UNEMPLOYMENT AND UNDEREMPLOYMENT IN LIBYA

By William C. Wedley*

At any given time, the resources and skills available to a country
place some type of ceiling on the number of development projects which
can be undertaken. Capital is needed to provide the private and social
overhead investments which increase or aid the productive capabilities
of the society. Inputs of natural resources are necessary so that consump-
tion and investment goods can be produced. Foreign exchange is re-
quired if an insufficiency in the domestic supply of natural resources,
goods, and capital necessitates a supplementation from external sources.
Labor, with the correct skills and attitudes, is needed so as to combine the
productive factors and to operate in the economic system. Finally, im-
provements in the effectiveness of this economic system are achieved
by advancements in technology and by betterment of educational stan-
dards. One of the major features of development planning is to identify
those resources or skills which are limiting the potentialities for growth.
With such knowledge, positive steps can he taken to alleviate the bottle-
neck.

In Libya, it is generally conceded that two resources are in parti-
cular scarce supply. The first of these is water, This natural resource
has traditionally been of prime concern to the people of Libya. Periodic
droughis have resulted in poor agricultural yields, the decimation of large
portions of the animal population, and the necessity to import emergency
foodstuffs. A major part of the government’s current attempts to expand

* Senior Lecturer in Business Administration, Esso Chair, Faculty of Commerce and
Economics, University of Libya. B, Comm, from the University of British Columbia in
Canada; M.B.A. degree from Columbia University, New York. Mr. Wedley is also a
Ph_ D. candidate from Columbia University and he is currently carrying out research
on the economy of Libya for his Doctoral dissertation,
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governed solely by the pull of remote economics, so one cannot be sure
of the permanence of the three installations. Fishing is a possible supple-
mentary activity to help support the populations, though up to now only
one company engages a single fisherman to aid in the food supply. With
faith in the vastness of Libyan oil reserves and the constantly advancing
technology which has created these ports in a few short years, one can
predict a long future for them. They all may benefit one day from the
development of a cheap process to purify sea water, but this is pro-
bably still many years away.
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section of the Gulf of Gabes, better than anything found in the Gulf
of Sirte, restricts waves to about two meters in height even in heavy
storms, as compared to about eight meters for the Libyan ports. La
Skhirra has therefore been able to load tankers originally bound for the
Gulf of Sirte but turned back by heavy weather. The TRAPSA port is
also able to draw on the extensive facilities of the city of Sfax, only
eight kilometers away, where most of the labor force is housed and
most of the mechanical repairs of tugs and vehicles are performed.

Two aspects of the development of La Skhirra merit special atten-
tion. One is the system provided for deballasting, incorporating basins
on shore which receive all the ballast from incoming tankers and recover
the petroleum, preventing its being dumped at sea. Beaches in the Gulf
of Gabes are thus kept completely free of accumulations of tar. The
well-known tar on some Libyan beaches is due chiefly, it should be
noted, to the presence of an authorized dumping ground for dirty ballast
about 160 kilometers from the Libyan coast; the prevailing winds carry
the oil southward onto the sands, Much of the dumping is performed by
tankers headed for the Suez Canal rather than for Libyan ports.

A second remarkable feature of La Skhirra is its landscapping.
While the vegetation of the coastal area in the Gulf of Gabes is a steppe
only slightly richer than that in Sirtica and while the water problems
are similar, the Tunisian area is swept far less by wind and sand.
Hence TRAPSA’s energetic efforts at beautification have been richly
rewarded. The 10,000 eucalyptus, acacia and tamarisk have all done
well, and flowers and shrubs brighten the industrial and residential
areas, Only fifteen families live permanently in La Skhirra, but they
consider the esthetics important to their morale.

Comparison appears to confirm that the Gulf of Sirte offers unu-
sually difficult conditions for the establishment of petroleum ports.
The companies have certainly acted decisively to meet these conditions,
but perhaps they have not conquered them, particularly with regard to
the Mediterranean storms and the destructive ghiblis. Occupance of this
land, even in the case of the growing community of Marsa el Brega, is
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March. Oasis, with more limited ambitions for Es Sider, attempted to
utilize local materials and simple methods. of construction in so far as
practicable. The company also had to compromise—the simplest method
often proved ill adapted to geographical conditions and required a
follow-up decision involving some unexpected capital expense. Thus
the company buttressed its breakwater with concrete tetrahedrons,
purchased a suction dredge for the harbor, reinforced its prefabricated
housing with steel, and buried its electric transmission lines. Es Sider’s
increasing sophistication is illustrated by its attractive new living
quarters and its growing exports, taking over the number one spot from
Marsa el Brega during the winter of 1965-66. Mobil started with a
simple formula but carefully studied techniques, particularly in regard
to harbor construction. Mobil acquired, though it was third choice, what
is in some ways the best of the three sites, particularly with regard to
gravity flow of petroleum. Mobil profited well from its competitors’
experiences, meeting the problems with ingenuity, but it still faced a
few small surprises—the tank farm power lines had to go underground,
and control personnel were inconvenienced with an inappropriately

small window designed in Texas,

In a final evaluation Libya’s three ports can be compared with La
Skhirra in Tunisia, operated by the French Trans Saharan Pipeline
Company (TRAPSA) and drawing from the Edjeleh and Zarzaitine
oil fields in Algeria. Opened in September of 1960, La Skhirra still
exports at less than half the rate of Marsa el Brega or Es Sider. The
site has a hill only thirty meters in height, making auxiliary pumps
necessary for most loading operations. But La Skhirra enjoys many
advantages not found in the Libyan ports. Its site was dictated by
marine conditions. The company found a location with an effectively
sheltered berthing area at La Skhirra and decided that it was worth sixty
kilometers of pipeline to locate here rather than at the closer but more
exposed port of Zarzis, farther south in Tunisia. TRAPSA built a pier
one and a half kilometers in length to the berthing area, allowing a car
to drive right up to a ship as it moored and facilitating the mooring
and loading processes. The naturally-protected berthing area in this
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one window to another in order to check ships as they berth and load. A
proposal has been made for a new conirol center on the peninsula,
offering an unobstructed vista of the sea berths.

A big problem in all of the ports, especially when the ghiblis blow,
is the intrusion of sand into machinery, typewriters, food, correspon-
dence, electronic equipment and almost everything else, whether hidden
or exposed. Esso takes one precaution not employed by the other com-
panies. All of its offices, control rooms and sub-stations are air condi-
tioned under mild pressurization in order to reduce the intake of sand
into the buildings.

Conclusions

Libya is the first country in history to have acquired three oper-
ating petroleum ports within a period of ten years from the enactment
of its petrolenm law. By the end of 1966 a fourth port, British Petro-
leum’s Marsa Hariga in Tobruk harbor, will be operative, and within
a few years a fifth port may appear in the west, somewhere near Tripoli,
as an outlet for the smaller oil fields which have been discovered in
Zones I and IV. Given the nature of the petroleum law and the intro-
duction of fifteen new companies into the concession grants of February
1966, it is conceivable that more ports will be added in the Gulf of Sirte,
especially if a major field is discovered by a new company. Minor oil
discoveries will probably be channeled through one of the existing ports,
however, as has been the case with Phillips’ Umm Farud and Pan Amer-
ican’s Khuff fields, now producing through Ras Lanuf. As of 1966,
it should be noted, only the Mobil-Gelsenberg-Amoseas pipeline net-
work has surplus capacity available for export of oil from the Sirtica
basin.

The three existing terminals will always remain interesting because
of their pioneering status, Esso chose a site that permitted a multiple-
function port but compromised with marine conditions. The bow moor-
ing has provided only a partial solution, so Esso’s exports have invar-
iably dropped notably during the winter months, usually February and
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and flowers, The blasting action of wind and sand, however, have taken
their toll in the initial efforts; only the tamarisk has withstood the con-
ditions effectively., An Australian consultant has been given a contract
to form a scientific program of landscape development for Marsa el
Brega, for the physical problems apparently require full-time study to
achieve an effective solution.

The community of Marsa el Brega is still limited to Esso staff
members, but it already has a school, market, barber and hairdresser,
theater and bowling alley (under construction in the spring of 1966)
and tennis courts. There is a nine-hole golf course and a go-kart race
track, where the speed record is 59.4 miles per hour. Outside Esso’s com-
pound are several camps for service contractors; some of these are now
taking on a more permanent appearance with the construction of lime-
stone block houses. With the forthcoming natural gas project committing
Esso to deliver 345 million cubic feet per day to Spain and ltaly over
a period of twenty years from November 1968, the port’s importance
will be multiplied. The pressures to expand the population of the com-
munity will he commensurate with this growth.

While the three ports differ greatly in their residential areas, they
all have two-story office and control buildings similar in concept. Oasis’
is particularly well sited, standing on a ridge above the port where all
four mooring berths are clearly visible. Panoramic windows and a bal-
cony in the upstairs control center take full advantage of the excellent
location. Mobil and Esso were a little less fortunate in their control
centers, While Mobil’s building is also well located on a ridge, the
office building, designed in Texas, provides only shoulder-height
windows, partly to achieve economies in air conditioning. The desirable
view can only be secured at close proximity to the windowsill and net,
for example, from the radiotelephone unit. Esso’s office building is on
low ground behind a seven-meter mound. The possibility of bulldozing
this obstacle out of the way was vetoed by the discovery of some an-
cient tombs within the mound, in which the Libyan Department of
Antiquities became interested. Esso’s marine officers ;must peer from
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bility, but careful inspection has made their use practicable. Both Mobil’s
and Oasis’ residence complexes were completed late in 1965. Service and
construction contractors do not share in this housing but continue te live

in trailer camps, tents or temporary housing,

Marsa el Brega, a more complete installation from the beginning,
is the first of the terminals to become a residential community. As Esso’s
commitment in Libya became stronger, management decided to put top
supervisory personnel at the scene of action on a full-time basis. Esso
called on a Greek consultant to make a series of studies of the factors
involved in expanding Marsa el Brega into a town including both Libyan
and American families. The consultant stressed the high cost of maintain-
ing people at Brega and the lack of hinterland for the community and
Esso has therefore planned the expansion one step at a time. The
twenty-seven bachelor units constructed in 1963 on low ground south
of the harbor were backed up with 115 family homes built in 1965,
enough to serve the staff, including several Libyans, of the expected
maximum of 1000 Esso employees in the terminal. Esso designed a
Mediterranean-type house with a high wall protecting yards from the
wind-blown sand. Each house is centrally air conditioned. The houses
are constructed on a surface of limey sand, which is completely unsuit-
able for growing grasses or flowers. Esso has met this problem by in-
stalling concrete flower boxes and by replacing the sand in the front
yard with a reasonable soil, originally imported from El Maqrun, 150
kilometers away. An Esso staff member later found some soil in the
Brega concession with acceptable levels of alkalinity, and this has been
utilized since, at a considerable saving in transport costs.

Landscaping of the community and port of Marsa el Brega is now
receiving considerable attention. 3000 eucalyptus trees have been plant-
ed in the sand dune that borders the east of the residential area, and
there will be 1800 more planted. Each tree is initially planted in an in-
dividual can. Rows of eucalyptus and acacia are utilized to form a
forest belt, and tamarisk has been planted along the airport road in

very alkaline soil. Road intersections are to be beautified with shrubs
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the companies provided transportation for their employees’ vacations
at home,8

Oasis and Mobil have continued to operate their ports as camps,
and there appears to be no impending change in decision on this matter.
Early in its history Es Sider had four bungalows (for families of the top
staff members) which were later altered into bachelor housing. In the
summer of 1964 Oasis began construction of permanent residential quar-
ters for all of the employees at Es Sider. Planning for a payroll of 290,
including fifty-five expatriate staff, the company settled on prefabri-
cated housing of French design, one plan for staff and another for
laborers, Local aggregate, beach sand and salt water were mixed with
Greek cement and formed into reinforced concrete slabs at Es Sider, then
erected on site. Included in the new housing complex are two recrea-
tional halls, a library, tennis court and central mess for staff and la-
borers. Prefabricated slabs from Es Sider were also transported to
Oasis’ Gialo ficld in Concession 59 to provide a similar camp there.
Expected economies in the prefabricated construction were not realized,
however, because of the limitations in the quality of the concrete due
to the use of sea vater and local limey aggregate. QOasis found it neces-
sary to brace some buildings with steel, and they abandoned plans to
use the same construction for their camp at Waha.

Mobil’s new housing layout is similar to Oasis’. Using concrete
blocks made from local materials, the houses are designed to accommo-
date thirty-three staff and 150 non-staff employees, each group in its
own quarters. A special corrosion and abrasion resistant paint from
Mobil chemical laboratories protects the building from the destructive
action of lime and sand.? Mobil’s residential complex includes two
tennis courts, a recreational center, and a Muslim prayer area, The
locally-formed concrete blocks are also limited in their strength capa-

8. Article 13d, Labor Law of 22 November, 1962,

9. The corrosive action of lime and sand is more penetrating in the Sirtica ports
than in Tripoli or Benghazi. Examination of a one-or two-year-old Volkswagén
from Marsa el Brega, for example, where the problem is most severe, invariably
reveals extensive damage to the paint.
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tantly forced into the decision to bury its lines. Mobil, again profiting
from the experience of the other companies, employs a different kind
of surface system incorporating a bunched, unbroken cable wrapped in
rubber insulation running from the tank farm to the port. At the tank
farm, however, where it was not possible to use a single, unjointed
cable, the standard surface system was tried, but hazards proved severe
enough to effect a quick decision to go underground.

With regard to roads and airports, the companies found that the
Gulf of Sirte provides good working conditions for both. Flat land for
airfields is abundantly available near all three sites; coating with crude
petroleum helps to hold down the dust. Oasis and Esso have both pur-
chased large twin-engined craft for company use, indicating the impor-
tance which they attach to air transportation in their field networks;
and the Kingdom of Libya Airlines began using the Marsa el Brega
landing strip, which is asphalted, in the summer of 1966.

Esso has also built an extensive system of asphalt roads both within
Marsa el Brega and leading to its major oil fields. While there has been
difficulty in finding good quality aggregate and the cost of maintenance
has been high, the roads are among the best in Libya. Trucks and Land
Rovers heading for camps of competitive companies often drive far out
of their way in order to utilize the Esso roads. The asphalt berth at
Marsa el Brega has been the source of the bitumen, and it is probable
that this berth will also provide asphalt for the rebuilding of the coast

road. Oasis has a few bitumenized roads in Fs Sider, but its inland roads
are simply coated with crude petroleum. Mobil has thusfar constructed

only graded tracks to provide access in and out of its port.

Housing and Industrial Quarters

Since all of the terminals were to develop on sites remote from
sources of food, labor and recreation, the three companies were agreed
on opening their ports as camps. Trailers were the first living quarters

in all cases, and, according to ithe same practices used in oil field camps,
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as Marsa el Brega. Generated at 13,800 volts, the current is stepped up
to 138,000 volts for distribution to the oil fields by high tension lines.
As demands on the system increased, a supplementary 15,000 kilowatt
plant was installed at Zelten in the fall of 1965. Oasis and Mobil have
no electric power lines linking their términals and their oil fields; the
plants at Es Sider and Ras Lanuf are therefore much smaller. Oasis
employs three gas turbine generators capable of 1000 kilowatts apiece;
one unit is usually enough to handle the load. The crude oil is desalted
before use, but some difficulty has been experienced in lubricating the
high speed fuel pumps necessary to run the gas turbines. Mobil uses
three big diesel generators (a fourth to be added in 1966) of 500-kilo-
watts capacity each, The engines are started and stopped on diesel, then
run on crude when the load builds up. The manufacturer of these
engines has qualified his guarantee with reservations as to the content
of sulfur in the crude oil, and for several months Mobil used diesel fuel
only, until the proportion of high-sulfur Hofra oil was reduced in the
total production.

The three terminals have been subject to an unusual geographic
problem in the maintenance of their power lines. The standard system
of stringing lines, in which insulators protect them from grounding at
the poles in damp weather, has not proved completely satisfactory in the
Sirtica. Particularly in the months of May and June the combination of
humidity, salt, lime and sand, most notable in the early morning hours,
can form a conducting track across the insulators, creating a short cir-
cuit in the distribution system. Esso, having experienced similar prob-
lems in the Persian Gulf, placed its power distribution system for the
port of Marsa el Brega underground. The high tension lines running
more than 170 kilometers inland were, however, subject to the same
hazard. Esso meets this problem with the use of two trucks which patrol
the lines, daily, spraying fresh water on the insulators. Even with this
precaution some outages have been recorded, and the new power plant
at Zelten was built in part as an insurance measure in case of failure.
Oasis, with a sturdy surface system of the standard type, has been reluc-
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gallons-per-day capacity is included in the refinery and became avail-
able in the spring of 1963. In September of 1965 Marsa el Brega inau-
gurated the largest distillation plant in Libya, a £. 1.7 million thirteen-
stage unit capable of producing 200,000 gallons per day. The port now
has enough water for its growing population and even for landscaping,
but the distillation plant’s capacity will have to be further expanded to
meet the needs of the forthcoming natural gas project. All of the port’s
distillation plants run on crude oil, cleaned first in a centrifuge.

Es Sider’s water is produced in two flash distillation units that use
heat recircuited from the electric power plant. Each unit is capable of
50,000 gallons per day, but normally only one is used at a rate of 30,000
to 40,000 gallons per day. In the spring of 1966 steam boilers were
added to provide additional heat, necessary to run the distillation units
when the electric power load is low. The seaweed in Es Sider’s harbor
has posed a maintenance problem for the plant; the sea water intake
filter has sometimes become clogged with the fine, confetti-like substance
so well known on the North African coast, necessitating long shutdowns
for repair. A problem-free intake design and location have not yet been
found, and only the dredging of the harbor keeps the intake clean, with
frequent filter changes sometimes being required.

At Ras Lanuf the two distillation units are capable of producing
42,000 gallons of water per day, each powered by its own diesel engine.
The possibility of running these units on crude oil was vetoed by the
manufacturer of the engines, who judged that Mobil’s Hofra field pro-
duced oil with a sulfur content high enough to be corrosive. Conscious
again of Oasis’ experience, Mobil located the intake for its sea water
lines at 500 meters from the coast in deep water. Here the only problem
thus far has been to design the filter with a large enough mesh to prevent
the growth of algae inside the strainer, and this problem appears now
to be solved.

The electric powerplants at all three terminals use crude oil for
fuel. Esso has two barge-mounted steam turbine generators that supply
25,000 kilowatts, designed to serve the Raguba and Zelten camps as well
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than its competitors with the higher hydraulic pressure generated from
the tank farm. With the oil passing through a forty-eight-inch line to
the meter bank (a second such line was under construction in the spring
of 1966) and then dividing into forty-inch lines to the sea berths, Ras
Lanuf can load a tanker at 60,000 barrels per hour with gravity flow,
a rate that few tankers today can handle.

With regard to the sea berths themselves, Mobil has taken a cautious
attitude. Rather than join the sometimes costly pioneering effort to de-
velop a bow mooring, the company has installed two submarine berths
(a third to be added in 1966) in seventy feet of water, both less than two
kilometers from shore and capable of receiving supertankers up to
130,000 deadweight tons. On the advice of the marine superintendent,
who had benefited from three years experience in the winds and seas
of Es Sider, berth one is oriented N. 23% E. and berth two N. 300 W.
(3300 True). The east of north heading is the only one in the Gulf of
Sirte and is therefore more particularly on trial; its benefits are felt
most often in the summer months. Mobil has now decided to experiment
with a dual heading on this berth, providing a shift of orientation to meet
the seasonal change in winds.

Utilities and Roads

In view of the generally poor quality of ground water supplies in the
Sirtica, it seemed probable that water purification plants would be
required in all three ports. At Marsa el Brega, however, Esso found three
animal drinking wells with relatively sweet water; pump tests revealed
that the yield of the wells was small. Rather than risk excessive draw-
down which would encourage contamination by sea water, Esso decided
to supply all of its own needs from the beginning with a salt water distil-
lation plant. The three wells on Esso’s leased land have been relocated
close to the security fence, where they are still accessible to Libyan
herdsmen.

Marsa el Brega’s water supply has developed in three stages. Origi-
nally the port depended on a small 8000 gallon-per-day distillation unit
incorporated in the electric power plant. A second unit of 50,000
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Like Marsa el Brega, Es Sider has three submarine berths, All of
them are in more than sixty feet of water and can accommodate tankers
up to 100,000 tons. Berths one and three are approximately two kilo-
meters from shore, while berth two is at 1500 meters. All three are
oriented true north, a compromise heading between the seasonal winds,
which are usually west of north in winter and east of north in summer.

While less exposed to heavy storms and swells than Marsa el Brega,
Es Sider has also been closed for hundreds of hours each year because
of inclement weather. Here also a technological solution has been sought
in the form of a bow mooring device. Based on a design tested by Shell
in several Asian and Persian Gulf ports the Es Sider mono-mooring,
which was built in the Netherlands, is a buoy rather than a fixed pylon
like Esso’s. Three flexible sixteen-inch hoses float to the ship’s side for
loading oil, and they are free to swivel around the buoy. The mono-
mooring is far from shore at three and a half kilometers, but it floats in
eighty feet of water and can accommodate enormous tankers of more
than 140,000 deadweight tons. It came into service in April of 1965 and
has been under study and development since. Of a much simpler design
than the rigid mooring at Marsa el Brega, the device nevertheless costs
about £ 100,000 more than the standard sea berth. Its value hag been
proved in heavy weather, although the floating hoses are hard to handle
and maintain in the choppy Mediterranean seas.

The new port of Ras Lanuf has not yet achieved rates of export
comparable to those of the other two, although the big Amal field, ini-
tially producing in the spring of 1966, may raise the figures dramatically
when it is fully developed. Ras Lanuf rates a superlative in the size of
its storage tanks, however. At 500,000 barrels each, they are the biggest
in Libya and among the biggest in the world. Three were in use at the
end of 1965, with three more under construction for the Amal oil.
Holding ten days’ production at December 1965 rates, Ras Lanuf’s tank-
age is already the most generous of the three ports. Sitting on a scarp
with an average altitude of ninety-nine meters, the tank farm here is
also the highest in Libya, though it is the farthest from shore at nine
kilometers. Nevertheless, Mobil achieves a better rate of gravity flow



42 THE LIBYAN ECONOMIC AND BUSINESS REVIEW

ing time from two hours to one. In the case of one small tanker a twelve-
minute mooring time was achieved. Moreover, the bow mooring has often
loaded tankers in heavy weather while the other berths were closed.
The hours saved by the bow mooring have increased each year with
its improvement. A problem with the design is the sensitivity of the oil-
loading pipe arm to the action of ocean currents, which at Marsa el
Brega are generally westerly, often conflicting with the winds. In order
to avoid damage to the loading arm, the bow mooring has been closed
under conditions where ocean currents tend to carry the boom into the
path of an approaching tanker.

As the first design of its type in the world, Esso’s bow mooring has
attracted much publicity in petroleum publications, Bow loading tankers
are now under development to take maximum advantage of this new
principle in loading; they will eliminate the need for a submerged pipe
arm, thus solving the major problem in Esso’s installation. The bow-
loading principle is eminently suited to be used with the monster super-
tankers of 200,000-300,000 tons now on the way; as the technology
changes, Esso’s high development costs for the bow mooring — two or
three million pounds — will certainly appear justified.

By the fall of 1965 Es Sider was exporting petroleum at a rate com-
parable to that of Marsa el Brega, and its loading facilities were quite
similar. Fifteen storage tanks hold four and a half million barrels,
equivalent to almost eight days’ production at the end of 1965. The
tank farm sits on a seventy-three meter escarpment at a distance of six
kilometers from the meter battery, the oil traveling the distance in three
forty-two-inch lines. The submarine lines to the four sea berths are all
thirty-six inches in diameter, The hydraulic gradient from the tank farm
to the shore is about 1 to 100, similar to Esso’s, and permits individual
ships to load at a rate of 30,000 to 40,000 barrels per hour by gravity
flow. The three separate lines from the tank farm permit three ships
at a time to maintain this loading rate.
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Three of Brega’s berths are of the standard submarine variety.
Standing in about forty-four feet of water and 1500 meters from shore,
berths one and two are capable of handling ships with a displacement
up to 50,000 deadweight tons. Both are oriented 330° True, pointing
the ships toward a swept channel leading past the reef to the open sea.
This heading is also a good compromise for meeting the heaviest winds
and seas in the winter months, which are most frequently, but by no
means universally, from the north and northwest. Berth four is also a
submarine installation, situated to the west of the harbor at a distance
of two kilometers from shore, In seventy-two feet of water, berth four
can accommodate supertankers up to 300 meters in length. Originally
oriented at 330° when inaugurated in Novembers of 1963, berth four has
been reorientend to 295° in order to meet the gale-force winds that
sometimes develop in this quadrant, The new orientation, as well as the
less restricted approach, has enabled berth four to remain open in some
storms when berths one and two were closed.

Recognizing from the beginning the limitations of the submarine
berth and the exposed location of Marsa el Brega, Esso engineers im-
mediately started work on a new design for a mooring berth, one in
which the ship would tie up at the bow and swing freely into the wind,
even while loading oil. Such a mooring would also be easier to approach,
requiring only forward motion by the tanker and no anchoring, Installed
at Marsa el Brega in June of 1961, Esso’s bow mooring (berth three)
consists of a fixed pylon surmounted by a revolving hoom, from which
is suspended a 170 meter submerged oil loading pipe arm. The pylon
1s surrounded by a fender ring, mounted on steel piles. The submerged
loading arm is propeller driven to the ship’s midsection, where hose
connections are made,

After an initial development period of a year and half the bow
mooring was officially inaugurated in February of 1963. It has been
under constant study and evolution since, occasionally being closed for
modification or repair. While Esso does not claim to have produced a
flawless design, the new device has succeeded in reducing average moor-
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ships, especially if several ships are loading at once. The ports are
therefore equipped with large diameter transfer pipes and, if gravity
does not provide enough presure, pumps to increase the speed of flow.

While two companies have introduced technological variations in
sea berths, all three of them have utilized three berths of the standard
submarine type. Under this system five or seven buoys are distributed
in a semicircle, each to receive a line from the ship’s stern. To enter the
berth the tanker approaches the open end, following a series of markers
lined up on shore or in the open sea. As she pays out one anchor from
the bow, she moves across the berth and pays out the other anchor,
subsequently heaving in on the first while maneuvering into final posi-
tion. The docked ship is oriented in one direction only, and if strong
winds blow hard on the heam during the mooring process, it may be
impossible to swing the ship into position. Heavy swells can also disrupt
the procedure. Because of the fixed orientation and the need for a
complex swinging mancuver in order to moor a ship, the submarine
berth’s capabilities in heavy weather are clearly limited. Its advantages
lie in simplicity of construction and maintenance.

Marsa el Brega, pioneer port and the leader in total petroleum
delivered, began operations in September of 1961 with four storage
tanks and one sea berth. Additions in increments of four have given
the port sixteen tanks of 268,000 barrels’ capacity each, a total of 4.29
million barrels in storage, equivalent to about seven and a half days’
production (see Table 1). The fire caused by sabotage in July of 1965
destroyed three tanks and Esso had to face the winter of 1965-66 with
storage space for only six days’ production, The tank farm is at an aver-
age altitude of forty-three meters. A forty-eight-inch pipeline runs five
and a half kilometers to the meter battery, whence all four sea berths
have separate lines, thirty-inch pipes going to berths one and two and
forty-two inch pipes to berths three and four. Gravity flow permiis
maximum loading rates of 55,000 barrels per hour to all ships combined
or 35,000 barrels per hour to one ship in berth three or four. A pumping
station installed in the fall of 1965 increases these maxima to 100,000
and 60,000 barrels per hour, respectively.
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Petroleum Loading Facilities

The general procedure for receiving tankers and loading petroleum
is similar in all three ports. Upon arrival in the berthing area the
tanker receives one of the port’s cxperienced mooring masters on board
to guide the ship into position. When the tanker is secure— accomplished
with the aid of launches and, in the case of Marsa el Brega, a tug—she
must spend several hours pumping salt water ballast from her tanks,
Extensive precautions are taken to insure that none of the ballast water
pumped overboard contains petroleum, which contaminates the beaches;
each port maintains its own system for inspecting incoming tankers.
When the deballasting procedure is finished, the tanker can take on its
load of petroleum. Maximum speed of loading varies with the size and
facilities of the tankers; smaller ships many load at 10,000 barrels per
hour, while the new supertankers can accept up to 50,000 barrels pexr
hour. Oil flows from the tank farm to a meter battery, where precise
measurement occurs. The oil lines then divide, one going to each sea
berth, passing first over land and then underwater to a floating buoy,
whose flexible lines are attached to the tanker’s loading valves amid-ships.
Before and during the loading, inspections for oil quality and quantity
are performed by company personnel, Libyan customs officers and a
representative of the Libyan Ministry of Petroleam Affairs. With her
tanks filled with oil and the necessary papers signed, the tanker can
leave port, usually eighteen to twenty hours after she comes in.

The three terminals were designed to permit this procedure to occur
with maximum speed and efficiency at any hour of the day and under
almost any condition of weather, While the sea berth iwelf is the ulti-
mate key to successful operation in heavy weather, the port’s other fa-
cilities are also important in the loading process. Tankers load petroleum
intermittently while field production is nearly constant; hence there
must be sufficient storage space in the tank farm to allow continuous
production in the inactive periods, including those necessitated by
storms. Speed of loading petroleum may be ultimately dependent upon
the port’s ability to provide adequate flow from the tank farm to the
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export oil through the Oasis network during the construction of the
Sirtica Pipeline and Terminal System, owned jointly with Gelsenberg
and Amoseas. The time gained thereby was utilized in careful study of
the problems to be faced. Like Oasis, Mobil planned a single-function
terminal with a harbor for small boats only. Determined to avoid Es
Sider’s silting problems, Mobil commissioned a Dutch firm to design
the harbor. After studying hydrographic conditions on the coast at Ras
Lanuf, the company reconstructed the situation in miniature, building
a total of nine different harbor models to test their performance in winds
and currents. In conclusion the breakwater was designed to nestle in the
lee of the headland rather than to rest on top of it, thus utilizing the
headland to deflect currents from the mouth of the harbor.

Like Esso, Mobil chose to prefabricate the support units of the
breakwater. Steel cells fifteen meters in diameter were preformed in the
Netherlands, assembled on site, filled with local rocks, and eapped with
concrete. The outer edge was beveled to deflect the force of the waves.
In the 300-meter causeway leading from shore local rocks formed the
base, while about 300 concrete tetrahedrons, smaller than those at Es
Sider but similarly formed, were used to strengthen the weakest area.
During construction a thirty-meter addition was included in order to
provide space for unloading pipeline to the new Amal field. Another
modification was the use of backfill in the harbor in order to reduce
swells in the dock in heavy weather, With a one in five gradient the
backfill cut wave heights from fifty centimeters to ten inside harbor,

While Mobil’s approch to harbor construction involved considerable
sacrifice in time and expense, it has resulted in a very attractive installa-
tion which has so far remained remarkably silt free. Having opened in
June of 1965, six months after the first shipment of oil from Ras Lanuf,
the harbor has not yet stood the test of time. One wonders if the seaweed
and sand now accumulating on the nearby shore will have any long-
range effect on the performance of the harbor. Mobil wonders, too;
the company has commissioned a study to try to determine the answer.
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materials rather than importing prefabricated units; and on June 12,
1961, the first load of limestone was dumped on the Es Sider headland
to form a curved jetty. Unfortunately, it was found that the stone from
the first quarry was too soft to withstand the action of the sea; a second
quarry, eight kilometers from the port, proved to have more durable
limestone, But even this rock was eroded on the seaward side, requiring
a supplementary measure utilizing imported materials. Cement from
Yugoslavia and Sicily was mixed with the local aggregate and salt water
to make concrete, from which seventy-two tetrahedron molds were form-
ed in the ground at the site of the original limestone quarry, only a
few hundred meters from shore. Engineers then fabricated more than
2000 concrete tetrahedrons at a maximum rate of twenty-two per day,
dropping them on the seaward side of the breakwater to absorb the
brunt of wave action.

When Oasis planned to build its long pipeline to the rich new fields
in Concession 59, the company decided to give Es Sider a second function.
Early in 1964 a 200-meter limestone jetty was extended north from the
shore in order to permit offloading of pipeline sections to be transported
inland. The procedure was carried out under difficult conditions in this
shallow-draft area, however.

Oasis has been faced with an unpleasant surprise in the maintenance
of its harbour. Observation has shown that the longshore currents are
westerly in the Gulf of Sirte, and the easterly-oriented Es Sider harbor,
with its breakwater built up on a natural headland, is situated in such
a way that it traps large quantities of sand and seaweed carried by the
moving waters, The rapidity of accaumulation has required daily dredg-
ing, performed by a contracting company using shovel and barge. In
1965 Oasis invested in an American suction dredge to perform the job
more economically. Meanwhile marine consultants have made tank tests
to seek a reasonable solution, but none has yet been found.

Mobil with its partners, though given third choice in site selection,
had two important advantages in the development of its terminal: it was
able to profit from the experience of its competitors, and it was able to
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use on site and for distribution to oil camps inland. The company felt
that an asphalt road accompanying its pipeline network would be a valu-
able long-run investment; hence Marsa el Brega would have a special
offshore berth for unloading liquid bitumen by submarine pipeline to
a storage tank on land. The power supply at Marsa el Brega would serve
the Zelten camp as well; high voltage lines leading 174 kilometers inland.
As plang progressed, including the development of the Raguba field in
Concession 20, a small refinery was to be incorporated in the Brega
complex to serve the entire Libyan market for the most-used petroleum

products.

Constructing the harbor at Marsa el Brega was therefore an im-
portant undertaking. A 500-meter peninsula was extended and enlarged
with local limestone, which was later buttressed with scrap metal on the
seaward side to retard the effects of wave erosion. For the breakwater
itself Esso Libya engineers designed one-piece 2200-ton cellular concrete
caissons, each having dimensions of approximately 33 by 13 by 15
meters. Fourteen of them were prefabricated in Italy and towed to Brega
by tugs, where they were sunk into place to form an L-shaped wharf.?
750,000 cubic meters of sand were dredged from the harbor to provide
room for cargo ships with a twenty-four foot draft. In 1963 the shallow
portion of the harbor was partially closed in with the addition of a second
wharf extending 300 meters north from the shore, Constructed of twenty-
two steel cells filled with sand, this jetty was designed to give greater
protection for small boats and industrial facilities and to increase
docking space for shallow-draft ships. It provided the added benefit of
alleviating the accumulation of seaweed in the harbor, which previously
had been periodically removed on barges and dumped at sea.

With a timetable less than one year behind Esso’s, Oasis was con-
structing the Es Sider terminal when Esso shipped its first oil. Oasis
planned its site for a single-function port only, the harbor to serve for
sheltering mooring launches and other small boats. Oasis and their con-
tractors elected to construct their causeway and breakwater from local

7. Esso in Libya, 1965,
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Libyan government, enough to include an airport site and adequate room
for industrial expansion, if the need should arise. As in the case of the
other terminals, the Libyan government reimbursed local tribes for the
use of the land.

Oasis’ Dahra field is more conveniently located in Sirtica than is
Zelten. Oasis’ initial pipeline could be shorter than Esso’s, and its ter-
minal would be somewhat less exposed to the full fury of Mediterranean
storms. But a reasonable radius from Dahra leads to no trace of a natural
harbor; the company would have to depend on a small headland and reef
for a harbor foundation. Considering three rather similar sites, Oasis
settled on Ras es Sider, which offered a headland, deep water close to
shore, an escarpment several kilometers inland upon which the storage
tank farm could be built, and a convenient ridge near shore to hold
housing and industrial areas. As in the case of Esso, an airport site was
readily found on the leased land.

Mobil-Gelsenberg and Amoseas, with Mobil as operator, searched
the same area of the Gulf of Sirte for a terminal site two years after
Oasis had selected Es Sider. They chose the headland of Ras Lanuf, one
of the sites previously considered by Oasis, Here the natural conditions
are very similar to those at Es Sider, which is only twenty-five kilometers
to the northwest. The tank farm site is higher at Ras Lanuf (see Table I),
but it is also two kilometers farther from shore. Mobil’s industrial and
residential site is the same ridge formation as that of Oasis, but again
it is on higher ground farther from the beach. Unlike Marsa el Brega,
both Es Sider and Ras Lanuf appear to be pioneering settlements, there
being no modern or archaeological evidence of previous human oceu-
pance.

Constructing the Harbor

Having found an oil field which quickly proved to be a major pro-
ducer and having located a terminal site with good harbor potential,
Esso planned Marsa el Brega as a multiple-function port from the
beginning. Not only would it export oil, but it would import cargo for



30 THE LIBYAN ECONOMIC AND BUSINESS REVIEW

of Sirte. Rather than incur the tremendous expense of constructing such
a harbor, all three petroleumn companies elected to use open sea berths,
and for these they sought deep water close to shore. In order to provide
rapid loading by gravity they looked for high ground upon which to
construct the oil storage tanks. They also need a small harbor for the
line-handling launches which aid tankers in berthing; a site which per-
mitted the construction of such a harbor at relatively low cost was also a
requirement. Probably most important of all considerations was access
of the terminal to the large producing oil fields, With pipeline costs infla-
ted by the occasional need to blast rock for burying and by the need to
truck pipe sections from Tripoli or Benghazi or unload them under
difficult conditions at the terminal site itself, the companies wanted to
keep the lines as short as possible. Furthermore, the shorter the pipeline,
the sooner operations can begin, provided the terminal is also ready.
Esso had first choice in selecting a site. Drawing a straight line
north from Zelten field to the coast leads one into the southeastern
sector of the Gulf of Sirte, and here Esso found Marsa el Brega, an
abandoned harbor village with a long history. In recent years it had
witnessed unhappy times; in the 1930’ it served as a concentration camp
for Jebel Akhdar tribesmen,® and during World War II it had been
the scene of heavy fighting, which had left some half million land mines
as a legacy in the area.® While Marsa el Brega provided an elevated site
for the tank farm and the foundation for a harbor large enough to receive
cargo vessels, hydrographic surveys revealed an important shortcoming
in the site. Marsa el Brega’s location in the southeast of the Gulf of
Sirte exposed it to the maximum development of the winter Mediterra-
nean storms, whose winds and high wave swells could easily halt all
petroleum loading activities in the open sea berths. While Esso consi-
dered other sites, none offered such good harbor potential, and the
pipeline would have had to be notably extended in order to achieve any
significant gain in weather protection for the sea berths. Hence Esso
chose Marsa el Brega, leasing twenty-eight square kilometers from the

5. Esso Standard Libya, "Marsa el Brega - A Guide.” 1964.
6. P.T. Modine, "Libya’s First oil Pipeline,” in Oil and Gas Internmational,
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Bedouin grazing country—camels, sheep, goats and donkeys utilize
ground water wells and cisterns scattered over the plain and convert the
short grasses and shrubs into usable proteins for human consumption.
Aside from this activity, a little fishing, and a very few small oases, the
Gulf of Sirte coastal region provides no resources to support permanent
haman occupance.

A particular feature of the area is the pattern of winds. The spring
ghiblis, well known to all residents of Libya, blow with particular inten-
sity in the gulf coast, their force unbroken by protective vegetation to
the south. Visibility is often impaired by the heavy loads of dust in the
air. In the winter months the prevailing winds are from the northwest;
Mediterranean storms increase in intesity as they advance to the south-
east, carrying ever-larger wave swells with them. The very shape of the
Sirte suggests the action of these winter storms. During the summer
months the winds are milder, blowing predominantly from the north-
east.

But in spite of unfavorable winds, scarcity of water, remoteness
from population centers and other problems, the Gulf of Sirte coast has
become the site of three major petroleum terminals. The oil companies
had to decide on how to build harbors where there were none, on what
services and equipment to provide, on the nature and number of housing
units, on the methods of producing fresh water and electric power, and
especially on the design of petroleum loading facilities. Where there
was absolutely no economic infrastructure except the coast road, the
companies had to supply all of their needs with the most efficient use
of funds and time. How the companies dealt with the geographical con-
ditions in the Gulf of Sirte in building and maintaining their terminals
is the subject of this paper.

Selecting the Site

While the loading of crude petroleum is an automated procedure
that requires far fewer facilities than handling bulk cargo, there are
a number of site qualities which are important. Ideally, a sheltered,
deep-water harbor is desired, but there is none to be found in the Gulf
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mercial on September 1, 1959.2 Oasis’ first commercial field was Dahra,
the official date being June 28, 1960, and the company started a second
pipeline 180 kilometers to the west. Amoseas’ Beda field and Mobil-
Gelsenberg’s Hofra were commercial finds as of April 1, 1963, long
after the Esso and Oasis systems had commenced operations. Utilizing
a clause in the petroleum law? that provides for one company’s sharing
another’s pipeline and terminal if the capacity is available, Mobil-
Gelsenberg and Amoseas quickly built spur lines to the nearby Oasis
network and exported through Es Sider. But their discoveries merited
the insurance of an individual system, which began to emerge in a form
almost precisely like that of Oasis and at no point more than forty kilo-
meters away from it. The Libyan pipeline pattern has become even more
intriguing with the 423-kilometer sweep of Oasis lines into Concession
59 E, passing within thirty kilometers of Esso’s line from the new Jebel
field to Zelten, Mobil’s second pipeline, running from Amal field to Ras
Lanuf, actually crosses the Esso system. Meanwhile British Petroleum
and Nelson Buiiker Hunt elected to avoid the entire Sirtica complex and
send their line over the Calanscio Sand Sea to Tobruk.

Thus have four independent pipeline systems developed, creating
unusual patterns and making use of no common facilities. If the initial
planning could have been based on today’s knowledge of oil field loca-
tione, the pattern might look quite different.

The Gulf of Sirte Ceastal Region

The three existing terminals are located on a ecoastal plain of steppe
vegetation having few permanent settlements. Except for a small zone
around the town of Sirte, rainfall averages less than 150 millimeters
annually, and the ground water generally varies from brackish to salty.4
The surface is marked by very little relief, and the sediments, strongly
limey in character, have rarely hardened into a firm, usable rock. In the
700 kilometers between Taorga and Qemines there is not a single com-
munity that subsists on irrigated agriculture, and the only significant
towns, Sirte and Agedabia, are more than 400 kilometers apart. This is

3.  Article 12 of the Law of 21st May, 1955,
4, James R. Jones,
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GEOGRAPHIC FACTORS IN THE CONSTRUCTION AND
OPERATION OF LIBYAN PETROLEUM PORTS

by Robert W. Brown*

Since September 12, 1961 crude oil has been flowing out of Libya
at an increasing pace which has made petroleuam history. Libyans almost
everywhere in the country have experienced the impact of the oil boom.
The cities of Tripoli and Benghazi have come alive with new construc-
tion, and the vast reaches of the desert have become streaked with vehicle
tracks and dotted with drilling rigs. Esso’s Marsa el Brega, Oasis’ Es
Sider and Mobil-Gelsenberg Amoseas’ Ras Lanuf are now the three lead-
ing ports of Libya by value 'and tonnage of exports; yet seven years ago
not a sign of a ship or a ship facility marked their sites.

Libya’s pipeline network has developed in a remarkable fashion.
The wide dispersal of the Sirtica oil fields (Gialo is 330 kilometers east
of Dahra) suggests that at least two gathering systems are needed for
efficient distribution of the oil. The fact that there are three is due
mainly to the provisions of the Libyan Petroleum Law. By fragmenting
concessions among nineteen companies or groups of companies,! by
encouraging active exploration through the territorial cession clause,
and by levying a premium surface rent of £ 2500 per 100 square kilo-
meters on concessions with established commercial fields, the law has
spurred oil companies to construct pipelines and terminals to serve their
own needs at the earliest possible date. Esso planned Libya’s first pipeline
in response to the discovery of the Zelten field, officially labeled as com-

* Instructor of Geography, Columbia University, New York. Mr. Brown received his
M.A, from Columbia University, where he is currently a candidate for the Ph.D.
degree. In connection with his Doctoral dissertation, Mr. Brown has carried out
extensive research in Libya.

1. Fifteen new concessionaries were added in the grants of February, 1966.

2. The actual date of the discovery well was June, 1959; as in succeeding cases, the
company started development plans before official commercial date.
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This diagram makes, although with different variables, the same
point as the present essay, which is itself a special case of the main
point of economics, namely, the need for choice among alternatives. At
the outset, I put the most relevant issue as involving a quartet of such
variables (growth rate, industrialization, independence from aid, and
“softness” in development). Following Fei and Ranis, Figure III reduces
the variables to two, “softness” and labor absorption, but the conclusion
is the same, All objectives cannot be maximized without recognition of
their inter-relations. “Softness,” in particular, must be sacrificed to some
degree for others to be secured.

Premier George Papandreou of Greece once criticized his country’s
development under his predecessors : “The figures prosper, while the
people suffer.” This paper suggests that it can hardly be otherwise. For
the numbers to prosper, the people must continue to suffer, by post-
poning higher consumption for the short term. In Greece, Papandreou’s
predecessors must share the blame with the principles of both economics
and mathematics.
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axis measures the labor absorption rate, The vertical axis measures the
growth rate of per capita consumption, a useful proxy for the “softness”
of the development pattern. A family of community indifference curves
(I4, I, I;) is drawn, with the usual properties of such functions. A traus-
formation curve TT indicates the terms against which the two objectives
can be traded off against each other. (The shape of TT reflects the common
presumption that slight rises in C will reduce labor absorption less than
proportionately to larger ones.) The points S and H indicate practicable
limits of “softness” and “hardness” respectively, although further ex-
tremes are conceivable (rising labor redundancy in the one case, cuts in
mass consumption in the other). An optimum of a subjective, non-opera-
tional sort is defined by the intermediate point P, at which TT is tangent
to the highest indifference curve, namely I, which it meets. Labor ab-
sorption is at OX per cent per year, and the consumption standard is

rising at OY per cent per year,

Consumption
Growth
Rate
N
P8
14 \

Labor
Absorption
Rate

Figure 111
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To complete the derivation of the Golden Rule, that the optimum
saving ratio equals the competitive non-labor share in the national in-
come, we return to the production function (14) in its Cobb-Douglas
form. We can then compute the marginal product of capital 0Y /0K,
and the competitive non-labor share (K 0Y/0K)/Y :

oY Y
O () A K2 = (la) L

o = () (-a)X

K oY

KoY @2
Y K A (22)

Equations (21-22), taken together, demonstrate the Golden Rule of
Accumulation and define an optimum saving ratio in the special neo-
classical sense. The actual saving ratio seldom equals as much as half
the non-labor share in any under-developed capitalist or soft Socialist
country. Thus, even under the restrictive assumptions of the neo-classical
development model, the neo-classical Golden Rule of Accumulation has
pro-“hardness” implications.

An important variant of the neo-classical model is the dualistic one
which Fei and Ranis?? apply to economies with separate production func-
tions in their industrial and agricultural sectors, and with important
amounts of disguised unemployment in the latter. They coneceive an op-
timal development policy as maximizing not the growth rate of output
but the absorption rate of the disguised unemployed into productive em-
ployment.?! Fei and Ranis are austere in hoping that what they call the
CIW and CPCS (constant institutional wage and econstant per capita
consumption standard) can in fact be held constant until the redundant
agricultural labor has been absorbed.

So “hard” a development line, however, may he only a counsel of
perfection. As a precept for action, our menu of choices may be as in-
dicated on a diagram such as Figure II1.32 In this diagram, the horizontal

30. Op. cit. For an earlier and brief version, see Ranis and Fei, A Theory of Economic
Development,” American Economic Review (June, 1961), and for special attention to
consumption, Fei, "Per Capita Consumption and Growth,” Quarterly Journal of Xco-
nomics (Feb., 1965).

31. To show that the criteria can diverge, see Fei and Ranis Development of the Labor
Surplus Economy, pp. 136-141, and Diagram 14,

32. Compare this diagram with Fei’'s Figure IIT (op. cit., p. 66)
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The equilibrium value of K from (19) can be substituted in the
production function (14). If we specify a particular sort of linear homo-
geneous production function linear in the logarithms of Y, K, and L —
the so-called Cobb-Douglas function :

Y = LaKl2 = [3(sY/G)!2

(The symbol a is here a statistical parameter, and is not related
to foreign aid. Later we shall show it to be an estimate of the labor share
of the national income under competitive conditions.)

Algebraic manipulation of the last equation yields :-28
Y = L (s/G)0-2)/a
Y/s = Ls (-2a)/a (1 /G)(-a)/a

dy la Y L (20)

ds T a s

Now substitute (20) in (18), which evaluates the derivative dC/ds.
If consumption is to be maximized in equilibrium development, dC/ds
must be zero in (18)29, so that :

& =) & Y _y—y

(=) (=) _

8 a
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28. An intermediate step in deriving the first expression below is to move all Y terms
to one side :

Ya = La (s/G)la
and take the a-th root.

To obtain the third expression below, take the derivative of the first expression
with respect to s, and compare it with the second expression,

29. This is a necessary but not a sufficient condition for a maximum, For the sufficient
condition, differentiate (18) with respect to s:

dz2C - a dzy dy
= = I g 2§

Since d?Y/ds? is non-positive (probably close to zero), this equation is negative.
Its sign implies that (18) defines a maximum, when dC/ds vanishes,
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It seems anomalous to speak of optimal saving ratios in a world
where equilibrium growth, at least, is independent of their size. It is
anomalous in fact, by the Lange definition of optimality. Neo-classical
concern with the optimal saving ratio involves, however, a quite different
definition and criterion. The neo-classical “optimum saving ratio” has
the property of maximizing consumption, both total and per capita,
along an equilibrium path whose growth rate is equal to that of popula-
tion. Since, ignoring the complications of equations (4) and (8) :

C=(0=s)Y
it follows by differentiation that :
dC dY
ES—:(I-S)K——Y...........(IS)

Contrary to a common intuitive guess, consumption is not a maxi-
mum, and dC/ds is not zero, for ultra “soft” development (s approching
zero). The reason is that, while the equilibrium growth rate of income

Y/Y may be independent of s, the income level itself is not, It will in
fact be shown, paradoxically perhaps, that under standard neo-classical
assumptions, most existing development lines are considerably too “soft”
for maximum consumption under the Golden Rule,

Before indicating this paradox, let us state and derive the Golden
Rule itself. The Golden Rule states that the optimal saving ratio is equal
to the property (non-labor) share of the national income, or from 15 to
30 per cent in most countries. The derivation is, as usual, more complex
than the statement.

We begin with a neo-classical result, discussed in the last section,
that the equilibrium capital stock and income level grow at the same
rate G :

K
K B 2

We also rember that K = sY. Equating the capital growth rate to

G, and making the substitution of sY for K, we can solve for K.

sY

K= ©7 e (19
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5. Independence of the growth rate and the saving ratio holds only
along an equilibrium growth path. It has not been shown that such a
path actually exists, or that it is stable.2® (Certainly it is far from
Utopian, in that it permits of no rise in per capita income, in the absence

of technical progress.)

6. To move from one stable equilibrium growth path to another
such path with the same growth rate, following for example the adoption
of a “harder” development line, requires approximately a century, as
Sato has shown on plausible assumptions.?% For a long inter-equilibrium
short run, at any rate, changes in saving propensities may, therefore in-

fluence growth rates.

An Optimal Saving Ratio?

We have considered already, in connection with the Lange model of
1938, the questions of an optimal saving ratio and an optimal degree of
“hardness” in development. Equation (13) gives Lange’s result in ab-
stract form. It is difficult to translate into ordinary language, and to the
best of my knowledge, it has not thus far been rendered operational.

Our treatment of “neo-classical objections” would also be incomplete
without some attention to the neo-classical approach to Lange’s problem.
This has led to the theorem which has been called “The Golden Rule
of Accumulation,” or more simply, “The Neo-Classical Growth
Theorem.”27

25. In the Harrod-Domar family of growth models, which ruled the field for the decade
after World War II, the equilibrium growth path was shown to be unstable. It was
the merit of the neo-classical models, including Solow’s, to show that the path might
be stable if capital-labor substitution were introduced into the growth model. They
have not shown that the path is in fact stable,

26. Ryuzo Sato.”Fiscal Policy in a Neo-Classical Growth Model : An Analysis of Time
Required for Equilibrating Adjustments,” Review of Economic Studies (Feb., 1963)
and "The Harrod-Domar Growth Model vs, the Neo-Classical Growth Model,” Eco-
nomic Journal (June, 1964). The “century” figure is a rough average of the time
required for 90 per cent adjustment to new equilibrium in the five cases considered
in Table II (p. 385) of the later article.

Research under way by Dale Mortensen at Carnegie Institute of Technology,
however, suggests that if consumption and saving behavior is related to wealth (or
long-run income) rather than to current income, adjustment periods may be only one-
third or one-half the corresponding Sato periods.

27. E.S. Phelps, "The Golden Rule of Accumulation : A Fable for Growthmen,” Amer-
ican Economic Review (Sept., 1961). A geometric derivation (marred by poor drafts-
manship) is found in Alvin Marty, "The Neoclassical Thecrem,” Ibid. (Dec., 1964),
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It is however unclear how much importance need be attached to
these formal results. Both economists and practitioners disagree on the
point. I shall merely list, without extended comment, six reasons for
regarding them as little beyond theoretical curiosa. (These reasons are

not presented as original.)

1. A single aggregate production function like (14) must be as-
sumed to exist for the entire economy, and to be invariant with the com-
position of the national output, for these resulis to hold. In most econ-
omies, a multiplicity of sectoral production functions is more realistic.
With a multiplicity of sectoral production functions, and with substitu-
tion between the outputs of more and less capital-intensive sectors, saving
and investment can still raise the over-all growth rate by increasing the

capital supply.

2. This aggregate production function must also be assumed linear
homogeneous, as per (15). In practice, there may be important scale
effects. In particular, an h-fold increase in the effective labor supply??
and the capital stock of an under-developed country may yield a more
than h-fold increase in output.

3. A constant level of employment must also be assumed in these
neo-classical models, Full employment is usually chosen, with wages
approximately equal to the marginal product of labour. In most under-
developed countries the marginal productivity of labor, at least in agri-
culture, is well below its income level, and there is substantial unemploy-
ment, primarily disguised.2*

4. No account is taken of the probable positive relation of the rate
of technical progress (the g term of the expanded production function)
to the rate of investment in both material and human capital.

23. The "effective” labor supply is measured in what Keynes called "efficiency units,”
which reflect increases in skill and investments in "human capital,” as well as mere
numbers of unskilled hands.

24. This point has been developed by Arthur Lewis, "Development with Unlimited
Supplies of Labour,” Manchester School (May, 1954), and more fully by John CH.
Fei and Gustav Ranis, Development of the Labor Surplus Economy (Irwin, 1964),
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The quantity x, (or K/L) may be differentiated with respect to time,
to determine its rate of change. Using dot superscripts for time derivatives

(dx/dt = X, etc.) :

3

d (K) IK—KL K _ K
L L

L
&t (L) L2 L

TR

(16)

But K equals net investment I*, which in turn equals net savings
S*, Expressed as a percentage of income, K therefore equals sY. Also,

Solow assumes that the growth rate of employment (L/L) may be treated
as an exogenous constant n, (Actually, n need not be completely exoge-
nous to the economic system ; all that is required is the absence of any

relation to the saving ratio s.) Letting K be sY and L/L be n, (16) is:

. Y K
X = S'L——n L—Zsy——nx‘—“sf(x)—-nx
using (15).

If there exists a stable path of balanced growth, the capital-labor

ratio x will tend toward constancy, and its rate of change X will tend
toward zero, If the capital-labor ratio is constant and the level of em-
ployment does not change, the capital stock will grow at the same rate n
as the labor force. Furthermore, if the aggregate production function
(14) is linear and homogenous, income will also grow at the same rate
as the labor force and the capital stock.22 The equilibrium growth path
will be simply an exponential function, for however long the labor force
growth rate n remains constant. Its formula is :
Y=Yqert, . . . . ... ... ... Q1D

where Y is an initial value of Y, and e is the base of natural logarithms.
The value of (17) at any time t is independent of the saving ratio s,
meaning that changes in s reflect themselves entirely in values of v, the
capital coefficient.

22. If the national income and the labor force grow at the same rate, per capita
income y must be a constant and will not grow at all, in the absence of technological
change. For this reason among others, the neo-classical “equilibrium growth path” is
increasingly compared to the “stationary state” of the English classical economists.
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Law. A production function for the growing economy — or in some
cases, a multiplicity of such functions for different economic sectors —

is (are) fundamental to their view of the world.

Somewhat surprisingly at first blush, aggregative neo-classical models
also deny that the savings ratio (the hardness of development) influences
the growth rate. Instead, it influences the capital coefficient inversely.
Our sample to illustrate this point will be Robert Solow’s “Contribution
to the Theory of Economic Growth.”20 Solow uses an aggregate

production function for the entire economy :
Y=fEKL) . . .. ... ... .. (14

where both first derivatives are positive and both second derivatives nega-
tive.21 (The mixed derivative is taken positive.) This production function
is presumed linear homogenous, meaning that if capital and labor each

increased by a multiple h, Y would rise to h times its original value :
f (hK, hL) = hY
If we set h equal to 1/L, (14) Becomes :

Y K
T el

Writing y for product per employed worker (Y/L) and x for the
capital-labor ratio (K/L, allied to the Marxian “organic composition of

capital”) we have simply :
y=f(x). . . . . . . . . . . ... (15

with a positive first derivative and a negative second derivative,

20. Quarterly Journal of Economics (Feb., 1956) Instead of (14), many neo-classical
model-builders prefer the expanded form Y = egt f (K, L), where g is an index of
technical progress and e is the base of natural logarithms.

21, Here L represents the employed labor force, not liquidity or demand for cash as
in the Lange model just considered,
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to an under-consumptionist interpretation, where I could be increased
by raising consumption (lowering s) and increasing employment. Here

the rate of interest, and also current income, would presumably rise.

In any actual situation, there is no a priori way of saying whether
we are at a point like P or not. If not, there is no a priori way of deciding
whether a situation corresponds to Q or to Q’. Elaborate econometric
study is required to answer these questions. The point is that hardening
economic policy and raising the saving ratio may operate to lower in-
vestment and growth, not to raise them. For advanced industrial coun-
tries in the late 1930’s, Lange clearly believed existing equilibria to be
unemployment situations like Q’. It is less clear how he would have

diagnosed the situation in North African countries in the same period.

The contemporary reader will notice in Lange’s model the absence
of anything like a production function. This means that investment and
growth are held back from the demand side alone. Supply restrictions
are ineffective; there is substantial unemployment. Also , as we have seen,

there is no public sector, and the money supply is constant in real terms.

For the present paper, I am supposing both an active public sector
and an active monetary policy. This means that taxation, expenditure,
monetary, and credit measures can be enlisted to maintain employment
at any level of saving. This makes the Keynesian objection somewhat

irrelevant, at least in the form presented here,

Neo-Classical Objections

Neo-classical growth models assume the relevant obstacle to pro-
gress to be on the supply side, That is to say, they take full employment
for granted. To put it differently, they hand over the problems of its

achievement and maintenance to monetary policy, fiscal policy, and Say’s
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Differentiating the three functions, we obtain, with m constant

and dm zero :

oL oL
Na dY + = di:())
- SF e 1 )
=SC dC + i di:~05
dC + dI = dY

If investment I is at a maximum, dI is also zero, and dY becomes
equal to dC. The differential equations (11) reduce to a two-equation

system :
L dy + ~—6.L di =0
oY 0i
oF SF ' (12)
_or di =
5¢ de+ 5 @ OS

Equations (12) yield an optimum solution, which Lange presents
graphically as a tangency between his I and m curves (at P in our Figure
IT),'8 assuming that I = 0 - 0.

SL/SY  OF/6C  di 13)
AT SSA - A oo @

But this tangency is only an optimal outcome, not a requirement for
economic equilibrium. There is no reason why the interval O — O’
(Figure II) should not represent some smaller volume of investment
than I, such as I’ in the diagram. (A larger volume would involve a con-
tradiction!) If the volume of investment is in fact I, there are two inter-
sections with the m curve, indicated by Q and Q’ on Figures II. The in-
tersection at Q conforms to the classical interpretation ; I could be in-
creased by lowering consumption (raising the saving ratio s). The rate of
interest would fall, but the fall in income suggested on the diagram
would be illusory.19 On the other hand, the intersection at Q’ conforms

18. Figure II represents a superimposition of Figures I a-b, which have the same verti-
cal axis and whose horizontal axes are realated by the equation, ¥ = C + L

19. Income would not fall because the interval between 0 and 0’ would increase, and
the fall in consumption balanced by the rise in saving and investment, as per Say’s
Law,
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a truncated form of our equation (1). They are drawn as Fig. I a-c, in
the forms Lange envisaged for them :

m = L (Y, i) with dL/8Y >0 and dL/01 <0
I =F (i) with 0F/0C >0 and O0F/0i <0
Y=C+1
3 1.C
i 1
m ) 1+C
_/ f AP
24 ¢ Y
(a) (b (cy ™
Figure 1
1

Figure 1I
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the short period. What we are saying of growth applies, in greater
measure, to “showcase” consumer living standards as well.

Keynesian Objections

Our argument seems innocuous enough in its theoretical aspects. It
rests, however, on one important proposition which has been attacked
from both Keynesian and neo-classical camps. This proposition states
that increased saving increases the rate of growth, rather than having
its effects dissipated by unemployment, or by higher capital coefficients.
In this section, we shall sample the Keynesian objection to this propo-
sition; the neo-classical objections will come later. For the remainder of
this essay, therefore, we return to the abstract theorizing of the second
and third sections.

Our sample of the Keynesian position is a 1938 paper by the Polish
economist Oskar Lange, “The Rate of Interest and the Optimum Pro-
pensity to Consume.”17 This is a peculiar choice, since the essay is under-
standably overlooked by most historians of growth theory. (Its date is
early, and its content is never related specifically to problems of devel-
eping countries.) Lange’s argument is however clear and simple, and
shows in an easily understandable way how a saving ratio may be above
as well as below the optimum, This optimum is defined by Lange as one
which maximizes net investment — and therefore economic growth,
although he does not say so explicitly.

Lange’s Keynesian model includes neither a public nor a foreign
sector, and we consider only its simpler form, where m (the money
supply, however defined) is held constant in real terms. In addition to
m, the other “new” symbol is i, the rate of interest.

Three of Lange’s functions are a liquidity preference L (indicating
demand for cash), an investment function F, and an income identity —

17. Economica (Feb. 1938). Reprinted in American Economic Association, Readings
in Business Cycle Theory (Philadelphia : Blakiston, 1946).
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other developing countries where American influence has been weaker
(Iran, Pakistan, Thailand, Turkey) it has followed a common pattern.
However hard (undemocratic, dictatorial) the governments of these
countries have shown themselves in political matters, their development
patterns have all been soft. Living standards and growth rates have been
raised by foreign aid, while domestic saving and investment ratios have

remained low.

American influence, on the other hand, has been hostile to capital-
intensive heavy industry. In Korea, for example, the American Aid
Mission “line” was for many years a two-to-one division of the aid budget,
two-thirds consumers goods and one-third capital equipment, while the
Republic of Korea was proposing precisely the opposite two-to-one di-
vision. In terms of our analysis in this paper, there are obvious “good”
reasons for the American stand; for example, the inability of the Korean
economy to “absorb” capital without high capital coefficients, and the
greater short-term growth potential of consumer goods imports. (This is
not to deny possible “real” reasons, such as the fear of competition in
both American and foreign markets.) At any rate, American aid policy
has kept capital coefficients low and to some extent encouraged growth
in the short run. These coefficients would often have been lower still,
but for the effects of widespread waste and corruption, by Americans
and “host country” citizens alike.19

The measured growth rates resulting from the American-sponsored
combination of high a and low v have sometimes been impressive, as in
Taiwan and Thailand. They have been less impressive in Korea and
Indo-China. Even in the favorable cases, however, the record is marred
by the receiving developing couniry’s continued need for aid. This is
needed to balance the country’s international accounts, More important,
it is needed to compensate for the softness of the domestic economy,
and the failure of domestic saving and investment to support on its
own, over the long run, the “take-off” which aid has counterfeited in

16. Where there has been guerilla fighting or civil war, as in Laos and Viet Nam,
capital coefficients are naturally raised substantially.



12 THE LIBYAN ECONOMIC AND BUSINESS REVIEW

4. India’s “Socialist Pattern of Society” is a prototype of “soft”
Socialism. Where private wealth, such as agricultural land, is taken
over, the beneficiaries are selected workers and peasants rather than the
public treasury. Nationalized industries are operated to provide com-
fortable and prestigious employment or “modern” goods and services
rather than to generate surplus for investment. Land taxes and rural
income taxes are low, on humanitarian grounds, in a predominantly rural
economy, so that central and local governments run deficits behind
progressive-tax facades, In Harrodian terms, “soft” Socialism (which may
be inseparable from Democratic Socialism) keeps saving ratios lower
than their planned values,

In the same way, “soft” Socialism suffers from unnecessarily high
capital coefficients. Heavy industries are introduced, at the same time
that trade unions are encouraged and strikes rampant in the public as
well as the private sector of the economy. Rich-couniry wages, working
rules, and fringe benefits are avidly sought and sometimes approximated,
with little regard for the economy’s capacity to pay for them. Factories
aud offices, partieularly publicly-operated ones, are over-staffed to pro-
vide “employment” of a sort at the price of inefficiency. The educational
system turns out urban lawyers, journalists, and white-collar engineers
in unusable numbers, while the economy cries out for skilled workers,
foremen, technicians, and rural school teachers. Small wonder growth
rates (angmented by aid) are disappointing, even without the pressures
of rising population .

5. American economic influence, as exerted through official advisers
and aid programs, has consistently been in a “soft” direction — more
consistently even than a capitalistic one. The purpose has been to build
up “showcases” defined by consumption standards.

Consider such American economic dependencies as South Korea,
Taiwan, and South Viet Nam.1% In each of these lands, and likewise in

15. We do not mention Puerto Rico. Puerto Rico is a more successful showcase than
any of the countries cited, Init it has special tax, trade, and immigration privileges as
an offshore territory of the United States, in which no other developing country shares.
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think of a “new” stagnation thesis or dilemma for such economies, If the
saving ratio s is low, then & is disappointingly low as well. If s is high,
there is unemployment and facilities are used below capacity. When
facilities are used below capacity, the capital coefficient v is high, and
G again approaches a stagnation level.

3. “Hard” socialism means Russian and Eastern European Stalin-
ijsm, not to mention Chinese Maoism. “The expropriators are expro-
priated” in standard Marxian fashion, but their property income (surplus
value) is saved by the State for investment purposes, and is never distri-
buted to the proletariat. Indeed, considerable labor income is itself di-
verted to the State by taxation before reaching the workers. High real
wages and living standards are postponed repeatedly with each new
N-Year Plan. Meanwhile, consumer amenities are reserved for the elite
— Djilas’ “New Class” — and consumer expectations often disappointed
by rationing, blockage of currency, “voluntary” contributions, or simple
waiting in line. In the symbols of equations like our (6-7), the term
(C—C2) is consistently negative and the term (S—S?) is consistently posi-
tive. Taxes are proportional or regressive, and are supplemented by the
voluntary contributions mentioned above; if these are treated as taxes,
the term (T—T?) in (6-7) is also consistently positive.

Both to enforce austerity and to reduce capital coefficients, “hard”
Socialist regimes suppress independent trade unions and their principal
weapons, such as strikes and slow-downs. Labor 1s allocated as between
regions and occupations. Voluntary extra labor, in the form of overtime
or second jobs, is common and reduces capital coefficients. Apparently
“plue ants” can be surprisingly effective capital-substitutes over a wide
range of industries, even modern heavy industries. We should not be
deceived by spectacular failures like the Chinese back-yard steel foun-
dries of 1958-59. Neither should we regard the suppression of indepen-
dent unionism as an insignificant feature of “hard” Socialism. It may be
a major and necessary element in keeping capital coefficients down and
growth rates up, just as the demands and restrictions of an organized
“labor aristocracy” keeps capital coefficients high and growth rates low

under some other regimes.
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facilities would be predominantly domestic rather than foreign, and that
foreign investments would pay for themselves in interest, profits, or cheap
raw materials.

Capital was generally scarce, and its productivity high. Capital
coefficients were correspondingly low.1* Foreign aid was insignificant.
The combination of high s, low v, and infinitesimal a led, by Harrod’s
equation, to values of G which, while seldom spectacular from year to
year, maintained themselves over the long period.

2. “Soft” capitalistic development is illustrated, on the other hand,
by the less Socialistic wing of the British Labor Party as well as by the
American New Deal and the successors thereto. Its attitude toward saving
is different. It tends to fear unemployment and stagnation from any
excess of saving over ex ante investment, and encourages the high-con-
sumption pattern associated with the American way of life. It fosters
economic equality, for the sake of equity as well as of increased con-
sumption. It accordingly encourages trade unionism and eollective bar-
gaining, while its tax systems tend toward progression.

Capital coefficients run high, partly because of research and devel-
opment expenditure, partly because much equipment is operated below
its rated capacity, and partly because of trade-union feather-bedding
and make-work practices, Of recent years, foreign aid has produced a
significant negative a term. With lower s, higher v, and negative a terms,
it is not surprising that G should be difficult to mantain. One may even

14. The relation between the productivity of capital and the capital coefficient is not
strictly reciprocal, but can be treated as reciprocal to a first approximation. Suppose
a production function :

Y = f (K, L)

The total and partial derivatives of income with respect to capital are related by
the expression :

T T TK 5T K

The capital coefficient is the reciprocal of the left hand side, while the marginal
productivity of capital is the term (sY/sK) on the right hand side, The two are reci-
procal if labor is unproductive (§Y/sL = 0), or if additional capital leaves employ-
ment unchanged (dL/dK = 0) It is an unsettled question in development planning
whether private investment, concerned with (§Y/sK) alone, will provide the right”
answers for (dY/dK) and its reciprocal, or whether centralized planning can produce
significant improvements,
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In connection with industrialization, this conclusion assumes a con-
clusion plausible intuitively and usually true empirically, namely, that
heavy industry requires higher capital coefficients v than light industry,
agriculture, or handicrafts. This is to say, heavy industry is capital-
using (capital-intensive). This is especially true when, in addition to
“industrial hardware”, heavy industry requires indirect investment to
provide power, transport, and allied “social overhead capital,” to house
newly-urbanized labor forces in some degree of sanitation, to train skilled
workers, and to compensate for the inevitable wastes from green hands

in process of training.
Capitalist and Socialist Versions.

Can the terms “hard” and “soft” be given any more concrete meaning
in practice than we have given them thus far? Can one identify “hard”
and “soft” development patterns in history? How does one “harden” or
“soften” a development pattern? Is “hardness” synonymous with Social-
ism or with planning, and “softness” with capitalism and the open
market? Let me attempt to answer these questions with four examples,
illustrating (in that order) hard and soft capitalism and hard and soft
Socialism. These examples will be followed by some comments on con-
temporary American aid policy.

1. “Hard” capitalistic development is illustrated, in varying
degrees, by the British Industrial Revolution, by the France of the Second
Empire, by the “Gilded Age” of the United States (1870-1914), by
Hohenzollern Germany, and by Meiji Japan. It is a system which fostered
saving and investment at the expense of income equality, as under Na-
poleon III’s slogan, “Messieurs les bourgeois, enrichissez-vous!” It kept
labor organization weak, delayed social legislation, winked at labor mon-
opsony. It taxed regressively and praised frugality. It delayed as long
as possible what we now call “demonstration effects” of “foreign” luxury,
at least among the masses. Saving was encouraged under the justifiable
assumptions that the great bulk would be invested in productive facilities
(not hoards of cash, not land, not residential buildings), that these
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The symbol a represents the relative importance of foreign aid in
the national income. It may be positive (receiving country) or negative
(donating country). The change modifies (9) to :

G = .S_j_é or Gv =5+ a. (10 ab)
Hardness and Softness

By “hard” economic growth I intend to mean any process, centrally-
planned or not, which operates in either or both of the following ways :
(1) to raise the economy’s saving ratio (I*/Y, §*/Y, or s); (2) to dis-
appoint consumer and importer anticipations (C<C2, M <M?), with a
view toward maintenance of s at or near some prior value. By “soft”
economic growth I refer to a growth process, centrally-planned or not,
which pays little attention to the saving ratio, sometimes letting it fall
by reason of “demonstration effects” or “welfare state” measures, and
which seldom or never disappoints consumer or importer anticipations.

The theme of the essay is the sort that the London Economist has
called, in a different connection, an “uneasy triangle.”12 (In this case, it
is a quadrangle.) I shall maintain that no country ean combine soft devel-
opment, rapid development, heavy industrialization, and the indepen-
dence resulting from low foreign aid. A country can have none of these,
or any one, any two, or any three of them, but not all four.

If this is correct, developing countries should “harden” their devel-
opment programs, lower their ambitions for rapid improvements in
mass living standards, lessen the heavy-industry emphasis in their hopes
and plans, reconcile themselves to a somewhat mendicant dependence
upon aid (with strings attached, ex post if not ex ante)'? or settle for
disappointingly low growth rates by comparison with China, Japan, or
the Soviet Union. In terms of equation (10), a higher G requires a higher
s, a higher a, or a lower v. Or conversely, a lower s, a lower a, and a
higher v can lead only to a decline in G.

12. Anonymous, "The Uneasy Triangle,” op. eit. (August, 1952),
13. Attachment of strings to aid ex ante will be familiar to African readers,
being at the foundation of United States aid policy, Attachment of strings ex post
is a wilier policy. It involves suspension or cessation of ostensibly unconditional aid,
as a punishment for the receiving country’s ideological or economic sins. Soviet policy
toward China and Albania in 1960-61 can serve as an example,
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In deriving these expressions, Harrod treats saving and investment
(S and 1) as equal. In an economy where explicit account is taken of the
public sector and of international relations, the most useful equality is
not between S and I (as we have defined them), but between two other

quantities we may call S* and I*.
These may be defined with the aid of equation (4) :
=S +G-T)+X-M)=A. . . . . . . . . (4
F=1+GC=S+T+MX)+A=8* ., . . . (8)

and we may understand the Harrod equation to refer to the “expanded”
variables (S*, I*). These expanded forms (and likewise alternative ones
we might have used) lose their pristine clarity of meaning, as when purely
“consumptive” public expenditure (for military pay and equipment)
enters on the same footing as investment in machinery, or when private
expenditure for imported luxuries and aid goods is treated as a form of
saving. Numerous alternative definitions of the expansions S* and I* are
readily conceivable.19 The most I can say for this one is that it seems to
preserve the Harrod equality at minimal cost in realism, and without
making ridiculous the notion of an approximately stable capital-output
ratio.

The Harrod equation is often written using G as the income growth
rate,!! s as the saving ratio, and v as the capital coefficient, thus:

G =s/v or Gv=s . . . (9ab)

A further adjustment, not made by Harrod, involves separating out
foreign aid, so that :
¢ — S+ T+ (M-X)
Y

and

0
Il
|3

10. In my Indian article (op. cit., p. 213), I treated all public spending as consumption,
so that I and I* were identical. I also had

8% =8 + (T-G) + (M-X)
with A included in M, and all public expenditures treated as consumption.”

11. We have hitherto used G to refer to public expenditures. The context usually makes
clear which meaning is intended.
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If there is no windfall income, and if anticipated foreign aid is re-
ceived (Y = Y2, A = A?), (6) simplifies to :

(C>C) + (M>-M) = (5-8*) + (I-1%) . . . . . (7)

This result we could have reached directly by subtracting (3) from
(2), with (Y = Y2, A = A?%).7 Disappointments on the side of cansump-
tion of domestic or imported goods are identical with unexpected
(forced?) increases of savings and taxes,

The Harrod Equation

The last section was static, and quite remote from growth theory. A
connection can be made, employing an equation (identity) devised by

Sir Roy Harrod on the eve of the Second World War :8

dy __ S dY day 1 _ S5
Y — Y 1 o Y dY T Y

In these expressions, dY is the change in real national income
(Y;—Y,), so that (dY/Y) is the growth rate (Y — Yy)/Yo. S/Y is
the proportion of income saved, usually called the saving ratio, net of
capital depreciation. I/dY is the net investment required for a unit in-
crease in income; it has a number of names, the most common being the

marginal capital-output ratio or marginal capital coefficient.”

7. The algebra is, substracting (3) from (2) :
Y-Ya = (C-Ca) + (8-82) + (T-Ta) + (M-Ma) + (A-Aa) = 0 (by hypothesis)

If (A = Aa), we need only transfer the consumption and import terms to the
opposite side of the equation to obtain (7).

A special case of (6-7) for a country which neither receives nor grants aid, would
have both A and Aa equal to zero.

8. ”An HEssay in Dynamic Theory,” Economic Journal (March, 1939).

9. An occasional source of confusion in the literature is the confusion between mar-
ginal and average capital-output ratios (capital coefficients), The marginal ratio is as
defined in the text. The average one, which may or may not be numerically equal to the
marginal, is K/Y, where K is the total capital stock, (I = dK). The algebraic relation
between marginal and average concepts is:

1/dY = (K/Y) (I/K)/(dY/Y)
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With the disappointment of consumer expectations, should this
method be employed purposefully and systematically, “hard” develop-
ment appears for the first time in this essay. Such disappointment can
be brought about by tax increases, unanticipated (by the public). It can
also result from inflation, from rationing, from more or less compulsory
purchases of public securities, or from similar ingenious forms of “forced
frugality” or “forced saving.” Here we have the principal germ of truth
underlying my students’ refusal to accept the implications of (4). While
the algebra is correct for actual, realized ex post quantities, it is irrelevant
to the planned, anticipated, cx ante quantities these students and practi-

tioners had consciously or unconsciously in mind.

We may carry the argument of (5) a step further, making use of (4)
and of three simple identities :

I - S = (I-8) + (S-S
G — T2 = (G-T) + (T-T2)
X - M2 = (X-M) -+ (M-Ma)

Sulistituting these results in (5) and rearranging terms :

A* 4+ (Y-Y2) + (C&C) = [(I-S) + (G-T) + (X-M))]
+ [($-S%) + (T-T2) + (M-M?)]

But by (4), the expression in the first square brackets on the right
hand side is simply A. Making this substitution, and shifting (M—M?) to
the left hand side :

(Y=Y2) + (C3-C) + (M*~M) + (A>-A) = (S-52)+ (T-T2) .. (6)

Eqguation (6) is an alternative to (5) in explaning how a surplus
of private investment over planned saving may be combined with a def-
icit in the public sector and with balanced international payments. Herce
additional explanations become apparent, making use of ex ante concepts.
For example : There may be windfalls of income. Anticipations of do-
mestic consumption, receipts of imports, or receipts of aid goods may be
disappointed. These will be balanced by unanticipated volumes of
saving, taxes, or both, as two sides of a single coin.
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In words, equation (4) says that no economy, whatever its social
system or stage of development, can simultaneously invest more than it
saves in its private sector, spend more than it receives in its public sector,
avoid balance of payments difficulties (by avoiding X < M), and remain
independent of foreign assistance (by avoiding A > 0). (Other interpre-
tations of this equation are equally true and tautologous.) I concentrate
on this particular interpretation because so many bright students and
development practitioners think of it as a “law” of bourgeois, developed,
or stable-price economies only, i.e., as pertaining to a free-enterprise econ-
omy in equilibrium rather than as part of a universal algebra. Actually,
it is as true for a developing as for an advanced country, for a Socialist
as for a capitalist couniry, for a hyper-inflating country as for a hyper-
deflating one.® We can restate the principle in different words: Any
country which attempts simultaneously to invest privately more than it
saves privately, and to spend publicly more than it receives fiscally, will
face a balance of payments problem or receive foreign assistance,

If we instead subtract (3) from (1), we obtain an approximation to
the “Stockholm” outlook on income analysis. More important, we obtain
instead of (4), an equation with different policy implications :

Y -Y2 = (C-C2) 4 (I-5*) + (G-T?) + (X—M?) — A2

A% 4 (Y=Y2) + (C*—C) = (I-8%) + (G-T2) + (X-M2) .. (5)

Equation (5) indicates three ways of combining a surplus of private
investment over anticipated (not actual) private saving, a deficit of
public expenditures over anticipated tax receipts, and of exports over
anticipated imports. One way is the receipt of aid, as before in (4); this
time the “aid” variable turns out to be the ex ante amount. A second
way is what we shall call an income windfall (realized greater than anti-
cipated income, Y > Y?) as by remarkably good crops or remarkably
rapid growth in industrial productivity.® The third way is the disappoint-
ment of consumer expectations (actual consumption less than antici-

pated, C <« C?).

5. Over the short Robertsonian day or week, of course, (4) is not true when income
is rising (Y;> Y,); compare equation (4-a), It may be that my "bright students and
practitioners” had in view only periods as short as this, but I believe otherwise.

6. Assuming the relevant demand elasticities greater than unity.
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The third equation relates to the uses of income ex ante. A source
equation for income ex ante Is statistically legitimate, but I doubt its
economic significance® and we do not heed it here.

The sources of any individual’s, firm’s, or public body’s income are
the expenditures of others and so we have, aggregating for all receivers
and eliminating duplication :

Y=C+I+G+X. . . . . . . . . ... @

The uses of any individual’s, firm’s, or public body’s income are its
own expenditure and saving for all classes of goods and services. Aggre-
gating again, we have :

Y=C+S+T+M+A. . . . . . . . . . . (2
Aggregating receivers’ vague plans to use their anticipated income

gives the third income equation, with ex ante saving S as a residual or
balancing item :

Ye=C+S2+M2+A2. . . . 00 0 L 000 (3)

We shall assume that equations (1 - 3) refer to the same time period,
so that, for example, income received in period ¢ is disposed of in that

period, and vice versa.* Under this assumption, we can subtract (2) from
(1) to derive an important constraint;

(I-8) + (G-T) + (X-M) =A. . . . . . . . . (4

3. It is hardly likely that many individuals consider, even vaguely, the sources of
their income, ex ante, by economic sectors.

4. We are following Keynes here rather than D.H. Robertson. In the Robertsonian
system, income received in one "day” is spent in the next, We must use time sub-
scripts :

Yi=C+ 5L+ G +X%X
Yo=C, + 8 + T + M; + Ay
The Robertsonian equipment of (4) is:
I-8); + (G-T)y + XM); = A; + (Y4-Yp). . . . . . . . . (4-3)

The shorter the time period with which one is concerned, the more meaningful is
this analysis. Robertson, and most writers who follow in his footsteps, work in terms
of "days” or "weeks.” The Keynesian analysis is more helpful when the period is
longer, for example three months, a year, a quinquennium, or a decade.

Il
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and redolent of the controversy surrounding Lord Keynes’ General

Theory in the late 1930’s :

Y — National income (more strictly, net national product, excluding
depreciation on ecapital, and also “transfer” payments not in return
for current services, All items are evaluated at market prices, including

all taxes and subsidies).
C — Personal consumption expenditures (on domestic goods only).

I — Private net domestic investment expenditures (on domestic goods
only).

G — Central and local government expenditures for goods and services
(not further classified into consumption and investment categories).

T — Central and local government receipts, primarily taxes (net of

“transfer” payments).
S —Net private saving (less depreciation of capital).

X — Exports of goods and services (including both consumption and
capital goods, but excluding exports under international assistance

programs).

M — Imports of goods and services (including both consumption and
capital goods, but excluding imports under international assistance pro-
grams).

A — Foreign assistance received (>0) or granted (<0).

All values? should be considered in deflated or “real” terms. In the
absence of special notation, all quantities are actual (ex post). A super-
script a denotes an anticipated or planned (ex ante) quantity. For
example, Y2 is ex ante income,

Our first two income equations are standard Keynesian identities
relating to the sources and uses, respectively, of national income ex post.

2.. This breakdown of consumption, investment, and international accounts does not
gibe perfectly with the published statistics of any country or international organization
known to the writer. It simplifies matters conceptually, but seems less than "opera-
tional” statistically,



“HARD" AND "SOFT" LINES IN ECONOMIC DEVELOPMENT

By M. Bronfenbrenner*

Introduction

It is flattering to be asked for an essay relevant to the economic
problems of North Africa, when one has never visited that area and
knows almost nothing about its languages, history, and cultures. If the
ideas or “insights” which follow do not fit North African realities, let
the reader remember their derivation — partly from the international
Ivory Tower, and partly from conditions in developing and reconstructing

countries on the Asian side of the Pacific Ocean.

What I hope to accomplish in this essay, expanding on an earlier
effort,! is to polarize into alternatives I call “hard” and “soft” the
menu of policy choices open to a country with developmental ambitions,
somewhat as an impresario might divide between “classical” and
“popular” the menu of plays, operas, or concerts he presents to his
audiences. I hope this division can prove useful, and not just another
game of the type the Japanese call “playing with concepts” (gainen no

yugi) .
Three Income Equations
To distinguish “hardness” from “softness,” we begin on an indirect

route, which involves three income equations, or rather identities, from
elementary macrostatic economics. Our symbols are quite conventional,

* Professor of Economics, Graduate School of Industrial Administration, Carnegie
Institute of Technology, Pittsburgh, Visiting Fellow, Center for Advanced Study of
the Behavioral Sciences (Stanford), 1966 - 67,

1. "Hard' versus 'Soft’ Economic Development,” Economic Weekly (Bombay, India),
Teh., 1963, This paper arcse in turn from lectures at the Economic Development In-
stitute of the International Bank for Reconstruction and Development (Washington,
1961-62). In its expansion and updating I owe especial thanks to my colleagues
Michael Lovell and Robert Lucas, and to Simon Rottenberg (University of New York
at Buffalo), before whose seminar I presented an intermediate draft in January, 1965.
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