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1) Beckman, Theodore N. & Bartels, Robert, "Credits and Collections in Theory
and Practice”, Page 511/533, 5th Edition (New York : Mec Graw - Hill Book
Company, Inc. 1949).

«In the sense that all ratios have been cvolued as a result of some activity
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98 THE LIBYAN ECONOMIC AND BUSINESS REVIEW

One of the following two ratios can give the answer to this
question :

Net Sales or Net sales
Tangible Net Worth Working Capital

The first ratio can always help to find out if the firm is overtrading
but the second ratio can reveal the signs of overtrading only if the
funds held at the disposal of the firm have been invested in a reasonable
proportion in both the fixed and current assets.

Question number 6 : Are costs held within reasonable limits ?

Different ratios computed by relating different items of expeu-
diture to net sales can give the answer to this question.

Question number 7 : Is the margin of profit reasonable ?

Ratios used to give the required information can be :

Gross Profit or Gross Profit

Net Sales "Cost of Sales
and

Net Profit

Net Sales

Question number 8: Is the return on the invested capitul

reasonable ?

The following ratio can help answer this question :

Net Profit
Tangible Net Worth
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o Long term Liabilities
- Total of Liabilities

Total of Liabilities
Total of Liabilities and Tangible Net Worth

Tangible Net Worth
Total of Liabilities and Tangible Net Worth

4

Tangible Net Worth
Total of Liabilities

Question number 4 : Will the firm be able to meet its long term

liabilities ?

In reply to this question the following ratio can be used :

Fixed Assets
Long term Liabilities

This ratio is based on the assumption that the long term liabilities
are usually used to finance fixed assets. It is believed reasonable that
fixed assets should always be adequate to cover long term obligations.

An argument against this ratio is that a high Fixed Assets/Long
term Liabilities ratio does not necessarily mean that the firm is able to
meet its long term obligations when they fall due. In addition to the
fact that the book value of the fixed assets might be quite different
from the market value (especially in the long run), the firm might not
have accumulated adequate liquid assets to meet its long term liabilities
in the future,

Question number 5 : Are there any signs of overtrading ?
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1 — the velocity of inventory turnover whether in form of raw
materials, work in progress or finished goods. It is advisable
that the turnover ratio should be computed for every im-

portant item of the stock,

9 __ the average period of collection of bills receivable.

3 _— the volume of bad debts in relation to net sales.

4 — the average period of repayment of short term liabilities.
5 __ the relation between book debts and hills payable debts.

Question number 2 : Are investments in fixed assets and current
?

assets kept in reasonable proportion

Fixed assets being a dead weight must be kept within reasonable
limits. An excessive investment in fixed assets would mean that a
large portion of the funds held at the disposal of the firm is tied up
for a long time with the inevitable result that a heavy depreciation
charge must be borne and that working capital must be financed by
short term credit facilities from commercial creditors and bankers. This
may cause a lot of inconvenience in case of a slight disturbance in the

inflow of cash.
The ratio used to answer this question is :

Fixed Assets
Tangible Net Worth

Question number 3 : Is there a reasonable equilibrinm in the

different sources of funds ?

A number of ratios can be used to answer this quesion :

Current Liabilities
Total of Liabilities and Tangible Net Worth
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2 - Some decisions may require the computation of more than
one ratio and it is better to give all ratios helping to make such decisions
under one heading.

3 - The display of ratios under the heading of the financial
statertent from  which they are computed may cause the aunalyst to
lose sight of the meaning and importance of each ratio,

el

Pertinent questions and the ratios sutiable for answering them

are presented below,

Question number 1 : Is the firm able to meet its short term

Liabilities ?

The first ratio used to answer this question is the “Current
Ratio,” which means the relationship between Current Assets and
Current Liabilities. It is believed that a 2 to 1 ratio may be adequate
but this shouldn’t be a rigid rule, The amount of any expenditure
which the firm is expected to meet shortly after the date of closing of
the accounts can make a 2 1o 1 ratio an inadequate one. Other factors
such as the ability of managers, conditions of purchase and sales,
relation to bankers and the stability of the stream of sales must also
be taken into consideration when judging the adequacy of this ratio.

The second ratio used in this respect is the “Acid-Test-Ratio,”
which expresses the relation between the liquid and current assets
(Inventory excluded) and the current liabilities, A1 to 1 Ratio is
traditionally helieved to be sound but there should also be no fixed
rile as every case has to be considered on its own merits,

The shortceming of the two above-mentioned ratios is that they
both measure the ability of the firm to meet its short term debis from
a quantitative point of view. This shortcoming must be eliminated by
finding out :
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THE USE CF RATIOS IN THE ANALYSIS
OF FINANCIAL STATEMENTS

Mokamed EI Saved Ghobashy™

Ratios are used either to measure the adeguacy of a eertain item
in the financial statement or the soundness of the financial structure of
a business enterprise. They can only Le useful when they are compared
with standards known in the branch of business or the ratios computed
from data appearing in past financial statements. The standard ratios
which serve the purpose of comparison can either be the average
ratios computed by compilation of financial data from a large number

of statements or the most common ratio noticed in such statements,

When using ratios to read a financial statement, certain
factors have to be taken into consideraticn. Comparison of ratios
can only have sense when made between figures of firms having the
anme line of business and operating in the same or similar area. I is
also important to compare figures appearing in finanecial statements
which have been prepared for the same period and under the same

conditions of the trade cycle.

We caun display the complexity of different ratios in two different
ways: ratios are ecither stated under the heading of the financial
statement from which they come or questions are set as headings and
the answers are given in formn of ratios. The last way of displaying
ratios is helieved to be best hecause :

1 - Some managerial decisions may depend on facts which are

not necessarily shown in the financial statements.

* B, Comm. Diploma of Higher Studies in Taxation, Alexandria University; Ph. D,
Hoshschule fuer Welthandel, Vienna, Dr, Ghohashy has had extensive practical
experience in the field banking,
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These co-operatives will play a big role in the economical social and
I I y D 2
political life. The attention to vocational education and co-operative

training is just as important.

4) A solution to the problem of manpower shortages at different
levels has to be thought of. The need for imported technical skills,
mmposes itself, until adequate native skillg emerge and substitute
foreign ones. Mechanized agriculture is another hope for a solution.

5) The government has to show readiness and intention to purchase
the main crops at a minimum price, computed so as to encourage
farmers to foster their interests.

6) More care is to be given to public health, especially child welfare,
as the country with its present scant density of population awaits the
time when a balanced proportion is established between the rate of
population growth and economic affluency.

7) The return of Libyan immigrants is to be encouraged. Under the
difficult circounstances of previous colonial rule, thousands left: it is
time for them to come back to contribute to the country’s prosperity.

8) More co-operation or reorganisation is to he effected belwcen
certain government agencies working in relatively similar fields,
aming at similar goals and in parallel lines. For instance the Agricul-
tural Bank and the National Agricultural and Settlement Authority
both have an integrated purpose in performing their activities They
enjoy an identical nature to realize no profit and they derive their
financial sources from the state budget, They may be integrated into
one organization or at least maintain more collaborative efforts and
direct channels of communication, avoiding gaps and overlaps.
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rate of interest but only by organizing crediting, because it is easy to
outflank the legal procedures. Another obvious fact is that agriculture
requires capital which can be provided by competent firms. But in
the course of development, countries that were pioneering in such an
experiment  found that only rich agriculturists acerued the benefits
and that the poor ones still had to rely on help. This latter category
of farmers has to get loans on machinery, cattle and crops at certain
terms, permitting them to keep and use their possessions. This consti-
tutes the philosophy of the crediting system adopted by some countries
such as Italy and Germany.

In the second section of the article the extent of development
achieved in Libya is covered. Libya has adopted a system which avoids
the pitfalls of other countries and takes advantage of the previous
experiences attempted. In organizing agricultural credit, Libya 1s
better off, in spite of its recent birth, since it started from where others
came to an end. The wise and thoughtful guidance of King Idris 1
—who experienced the sweet and bitter—has emphasized that agriculture
is a major natural resource worthy of development. The Agricultural
Bank, the National Agricultural and Settlement Authority (NASA), and
the Ministry of Agriculture attest to the government’s emphasis on

agriculure.

Some of the recommendations to ieet the future anticipated
developments are :-

1) A total survey should be carried out exploring sources of surface
and underground waters. Also, more care should be given to the
possibilities of digging artesian, wells and building dams which will
control streams and provide potable water.

2) More development is required of present plantations and model
ones should be established. Such measures will tempt the resettlement
of nomads and semi-nomads who amouni to 68,158 households from
among the total of 331,990 households.

3) Initiation of co-operatives in communities that exceed 3000 people.
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The following abstracts are short synopses of articles appearing in the Arabic
half of the Review. They are summarized here for the benefit of those who cannot
read Arabic, In a like manner, each major English or French article, is presented as
a short résumé in the Arabic section.

AGRICULTURAL CREDIT; WITH SPECIAL REFERENCE
TO LIBYA

Mokbel Gumei*

The article comprises two sections: the first concerns the principal
theories of agricultural credit and the second deals with the develop-
ment of this type of credit in Libya.

In the first section, the beginnings of agricultural credit and its
evolution is explained. The farmer had to break the classical traditions
of his forefathers for centuries, owing to the ever-expanding demand
for agricultural products and the desire to get the utmost crop by
using  manures, fertilizers, and machinery. He had to look for nev
resources not only to supply these provisions, but also to meet expenses
for wages and equipment which larger plantations entailed.

The agriculturist, as well as the manufacturer and the merchant,
was obliged to seek capital to finance his business, to continue the
exploitation of his land in times of drought, and to hedge against the
possibility of larger supply. Thus agricultural credit got its first start
80 as to enable farmers to avoid usurers and their exorbitant rates of
interest.

Fighting usury cannot be achieved by simply issuing laws to limit the

* Chairman, Department of Business Administration, Faculty of Commerce and
Economics, University of Libya.
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policy could not transform the oil sector into a key industry which
would have the power of dispersion. 1 think it would be useful for
the economist-planner in Libya to stress such a transformation.

Letting Pt present total production, Pm production of the key
industry (oil sector) and Pe production of the satellite industries,* T
can then write :

A Pt = A (Pm + Pe)
APe = KAPm

In this simplified model the increase of total product depends on
the rate of increase in the key industry and its satellite industries.
The rate of increase of the latter industries depends on the increase
of capital derived from the key industry and on its capital ratio.?
In other words, the projection should stress the identification of the
satellite industries. The Hirschman theory would be very useful for
such identification.

In 1952 Libya was a prototype of poor country. Today Libya—as
Professor Higgins and Mr. Royer indicated—is a prototype once again,
but tomorrow this country could present another prototype. Therefore,
we must not be stereotyped by its situation of many years ago.

4 Hirscham, op. eit. p. 102 « A satellite industry usually has the following charac-
teristics :
a) it enjoys a strong locational advantage fror proximity to the master industry.
b) it uses as principal input an output or by-product of the master industry
without subjecting it to elaborate transformation, or its principal output is a
usually minor—input of the master industry; and
¢) its minimum economic size is smaller than that of the master industry.”

5§ Q. Destanne De Bernis. “Le Role du Secteur Public dans L'industrialisation (cas
des Pays Sous-Developpés).” Economique Appliquée, Tome XV, 1962 Numero 1-2
p. 148 and Aziz El Katifi, “Sous-Developpement et Planification, Thése de doctoral,
Université de Montpellier, 1965.
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mechanism. The economist egripped with these tools of analysis.
must proceed with caution both in the way he uses them and in the
identification of the situaticn (o which he is applying them., For
example, the Libyan eéconomy may represent the case of “lack of
linkage effecis” in the terms of Hirschman’s theory,! and “economic
growth induced through trade” in Nurkse’s theory. The assumption
of “unlimited supply of capital” does not represent the basic concept
of balatced growth theory : it is a hypothetical example—applicable
within certain conditions—which may not fit the Libyan case. These
conditions may be shown by the following quotation :

The extent to vwhich a foreign business enterprise helps to
promote a country’s developmeut does not depend in any simple
fashion, if at all, on whether it works for export or for domestic
consumption. Much depends on how much its profits it reinvests
in the country, and oun a variety of other factors.2

Moreover, Nurkse’s assumption on unlimited supply of capital is
not so optimistic as Professor Higgins and Mr. Royer presented. This
assumption should bhe undersiood under the light of the following
statement ;

In general, economic growth induced through trade, even

when  reinforced through foreign investments in extractive
industries working for export, can hardly be expected to narrow
the gap in income levels between the center and the periphery.?3

Professor Higgins and Mr. Royer are somewhat pessimistic—too
much so in hy opinion—concerning the prospect of economic growth
in Libya, T think it is too early to place the events of the last years
in their proper perspective; ihere ave no evidences that the economic

1 A.O. Hirschman, The Strategy of Eeconomie Development (New Haven; Yale
University Press, 1958) p. 109,

2  Ragnar Nurkse, Problems of Capital Formation in Under-developed Countries,
(Oxferd ; Basil Blackwell, 1960) p. £86.

3 Ragnar MNurkse, Equilbrisa and Growih in the World Economy, (Harvard Uni-
versity Press, 1962). p. 244.
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A NOTE ABOUT ECONOMIC GROWTH WITH UNLIMITED

SUPPLY OF CAPITAL: A COMMENT ON THE ARTICLE
BY HIGGINS AND ROYER

Aziz Katifi *

The article of Professor B. Higgins and Mr. Royer on “Economic
Development with Unlimited Supply of Capital” seems to be an attempt
to demonstrate the invalidation of either the Hirschman-Lewis and
Nurkse models as general theories of underdevelopment. Libya has been
taken as an actual case supporting the authors’ thesis. The theoretical
and practical usefulness of the article in question would merit the

following comments.

The main works concerning the economics of underdeveloped
countries generally show that it is difficult to accept a general theory
of underdevelopment; the heterogeneity of the underdeveloped world is
commonly indicated by economists, therefore, the challenging general-
izations are conspicuously rare in the writings about backward
economics. For this reason, the utility of quashing any pretended
general theory of underdevelopment seems to be very limited. Moreover,
I must remind Professor Higgins and Mr. Royer that the notions of
balanced growth and unbalanced growth are models of growth
mechanism rather than theories of underdevelopment.

It is regrettable also that the authors give a misleading idea about
the notions of balanced growth and unbalanced growth; both of these
notions have made an important contribution by presenting the inter-

relatedness of various investments and economic activities in the growth

* Qenior Lecturer in Economic Science, Faculty of Commerce and Economics,
University of Libya,
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Table IV A

Frequency distributions of length of sequences
terminating in Zero under different powers

Length of Second Third Fourth Fifth i Sixth Seventh
sequence power power power i power | power power
0 I 1 1 1 1 1
1 I3 5 9 8 6 7
2 E 7 5 10 16 |14 7
3 6 3 9 14 11 8
4 7 2 6 10 7 10
5 |9 4 4 I ( 5 L6
6 8 L2 3 I 3 3

I
7 4 R 2 .3 | 1
—_ - | o
8 L4 3 1 .6 1 2
9 4 s 0 3 1 2
10 3 1 0 2 I o 2
11 1 1 0 L2 0 N
! o
12 2 1 L0 B! 0 0
13 1 1 0 0 ! 0 0
14 l 2 0 0 | 0 i 0 ; 0
. | |
| | |
Total | 82 i 38 45 I 80 | 50 49
| : :
| i ! i
Mean . 358 183 140 349 162 b194
) T 45 80 ) T

length
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34 — 15 — 22 — 48 — 30 — 90 — 10.

The sequence terminates in 10 as 10 is always followed by 10 and
s0 no new number appears.

The tree-diagram is expected to supply all succeeding pesudo-
random numbers at a glance.

In the Table IV some of these families are analysed on the basis
of length of the sequences. The mean sequence length of the family
is also noted. Some of the random numbers in the case of some powers
lead to sequences which have oscillatory parts attached, and when
onee a mumber of the eyclic grouyp is obtained, the whole cycle repeats
endlessly.

Initially the scheme was proposed to enable a run of large number
of random numbers which are generally needed in Monte-Carlo and
simulation studies but our treatment has clearly shown that sequences
enerated by the Neamann-scheme are of short lengths and so a very
imaportant and desired property is lacking.

References

1. Von Neumann, J. and Forsythe, G.E. Mente Carlo Method
(National Bureau of Standards, U.S.A. 1951).

)

Greenwood J.A. and Hartley. H.O. Guide to Tables in Mathema-
tical Statistics (Princeton University Press, 1962), p. 408.
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and is raised to a higher power. Then a set of digits equal to the
number of digits in the random number is selected from the middle of
the higher power and is called the first pseudo-random number. By
repeating the process with the first pseudo-random number the second
one is generated and from the second the third is generated, and so on.

In the following study Neumann’s scheme is examined for two
digit pseudo-random numbers (00-99) for the first few powers.

We have tabulated the pseudo-random nambers corresponding to
various powers in different columns of Table I, On examination one
finds that although there are a hundred random numbers to start with
only about sixty of them appear as first pseudo-random numbers. If
we classify the hundred random numbers into different classes of
absent, appearing once only, appearing twice, etc., then we get
frequency distributions which are almost Poisson-type in all the cases

considered here.

The results of the frequency distribution classifications together
with the first two moments are tabulated in Table II. From the
fourth to seventh power we find that the variance is in excess
of what can be expected on the Poisson distribution but if we reject
the out-lying frequency which is due to the presence of a large number
of zeros in the beginning of Table I, we can get a very good fit on the
Poisson distribution. Hence the underlying process is definitely a

Poisson process.

In Table III we present tree-diagrams representing complete
sequences of pseudo-random numbers. Suppose that the random number
selected under the scheme of squaring is 42 then we get 76 as the first
pseudo-random number and 77 as the second pseudo-random number,
ete., ultimately passing through 02 with the sequence terminating at 00,
I the same way if our starting random number is 34 and the scheme

adopted is again squaring, we shall get the sequence
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Random
Numbers

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
57
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
80
91
92
93
94
95
96
97
98
99

Square

20
30
40
50
60
70
80
91
02
13
24
36
48
60
72
84
96
09
22
35
48
62
76
90
04
18
32
47
62
77
92
08
24
40
56
72
88
03
22
39
56
74
92
10
28
46
64
83
02
21
40
60
80

Cube

38
05
76
50
26
08
88
74
63
56
51
51
53
60
69
83
00
21
46
74
07
44
85
30
79
32
90
52
18
89
65
45
30
20

Fourth
power

79
08
64
50
65
11
20
03
50
34
56
16
17
60
45
76
52
7
50
74
51

Fifth
power

34
80
47
50
02
20
19
16
28
73
69
35
92
60
59
13
43
74
29
33
12
93
03
70
22
91
07
00
04
52
78
17
05
80
78
39
04
11
05
27
20
31
03
90
32
81
88
04
80
72
34
20
90

Sixth
power

92
03
12
50
62
08
43
49
06
09
64
86
05
60
03
02
35
94
88
39
83
74
81
90
02
40
42
64
85
99
23
96
74
40
95
66
03
30
95
72

23
68
23
50
10
71
11
25
35
94
97
84
51
60
42
44
80
46
27
60
11
88
53
30
20
13
08
80
88
94
23
6%
08
20
92
47
50
34
08
82
79
59
34
90
01
60
87
59
29
47
84
53
34

Seventh
power
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Table 1

First pseudo-random Numbers

Random Fourth Fifth Sixth Seventh
Numbers Square Cube power power power power
00 00 00 00 00 00 00
01 00 00 00 00 00 00
02 00 00 00 00 00 00
03 00 00 00 00 00 00
04 01 60 GO 00 00 00
05 02 01 00 00 00 00
06 03 02 01 00 00 o0
07 04 03 02 01 01 00
08 06 05 : 04 03 02 02
09 08 07 06 05 05 04
10 10 10 10 10 10 10
11 12 13 14 16 17 19
12 14 17 20 24 29 35
13 16 21 28 37 48 62
14 19 27 38 53 75 05
15 22 33 50 75 13 70
16 25 40 65 04 67 68
17 28 49 83 41 41 10
18 32 58 04 88 40 12
19 36 68 30 47 70 93
20 40 80 60 20 40 80
21 44 92 94 03 53 01
22 48 06 34 15 33 94
23 52 21 79 43 80 04
24 57 3 31 96 11 86
25 62 56 S0 76 431 03
26 67 75 56 88 89 31
27 72 96 31 34 74 60
28 78 19 14 21 13 92
29 84 43 o7 51 48 49
30 90 70 10 30 90 70
31 96 97 23 62 75 12
32 02 27 48 55 37 59
33 08 59 85 13 14 18
34 15 93 36 43 48 23
35 22 23 00 52 82 39
36 29 66 79 45 67 64
37 36 06 74 34 57 31
38 44 48 85 23 09 15
39 52 93 13 22 87 31
40 60 40 60 40 60 40
41 68 89 25 85 01 54
42 76 40 11 69 90 39
43 84 95 18 00 13 18
44 93 51 48 91 63 7
45 02 11 00 52 37 69

46 11 73 17 96 42 17
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A NOTE ON PSEUDO-RANDOM NUMBERS

Jangeshicar Dutta*

In the study of sampling theory we have t select random samnples
from the given population. The word random means haphazard or given

without any rule.

The theory of probability demands randomness of the sample for
the application of its laws and the drawing of valid conclusions.

IFor the drawing of random samples, many sets of random numbers
have been tabulated. The method usually followed in drawing of a
random sample is to attach a number to each member of the population
(say from 1 to N) and then in order to select a sample of size n (n < N),
a set of n random numbers is selected from the numbers 1 to N,
and the items of the population which bear those n numbers are
declared to constitute a random sample from the given population.

The random sampling numbers are required to satisfy a number
of restrictive conditions called tests of randommness. Even after satis-
fying these tests, no set can be serviceable in all types of sampling
problems.

Therefore, Neumann suggested that we should employ new types
of numbers which can be easily generated, He called them Pseudo-
random numbers. In his scheme at first a number is selected at random

* Assistant Professor of Statistics, Faculty of Commerce and Economics, University
of Libya.
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absolute value of the diagonal elements being greater than the outcome
of adding together the off-diagonal elements regardless of their signs,
viz. the sum of their absolute values, for each row is fulfilled, no
conclusion can be arrived at. Subject to this restriction and provided
Brown’s technique was adopted, i.e. to ensure relieving the various
coefficients from their income components, the signs of the diagonal
elements of both the original and the inverted matrices will coincide
with those of economic theory. This means that the “own-price
(substitution) elasticity” as well as the price flexibility coefficients will
he negative, Also, the signs of the off-diagonal elements secured
through the process of matrix inversion will agree with the theoretical
ones. In other words, the signs of the cross-price elasticities will be
opposite to those of the cross-price flexibilities. The failure to satisfy
the preceding constraint will make it unfeasible to decide whether the
inverted matrices elements signs will be those expected on account
of the economic reasoning or not.
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into that of (19). In the latter case, viz. inverting the relationships
for a sub-group of I articles (k=2), the original matrix must be trans-
formed into.

o L
4y ﬁ Bx B ; L Py

|
i
i

4 P P ey
i~ “ I ' ~7

[

. q .
where the vector jk contains the k goods and that of ! includes

the rest of them, while B and p are conformably portioned.

The solution of the preceding system will be

| i | -1 _1 . | ;E
! i ‘J B —~B . )[ . i
| | 1k Bkl N ,}
“ Bk " - “ kk " | . H ,:{k !4
i ! '[ B R 1 B K ]B V “ “ 1}[
4 b H ek PhaMa | e
| ﬁl i ! . | h - “

The two matrices BIk and BlI are, however, of no importance since
they do not enter the equation determining pk. To sum up, the diagonal
elements of the original matrices and those of the two inverted ones
will be negative in both instances. Also, the off-diagonal elements of
the former pair of matrices will be opposite to those of the latter
couple, and thus conform with the theoretical definition of complemen-
tarity. Here, it ought to be mentioned that according to theoretical
arguments the relationship between the two commodities exhausting
the consumer’s fixed income must be one of rivalry. Adversely, there
is no such general conclusion when three or more articles are in
question. That is, either inverting system (26) into (37), or Bkk in
the preceding example when k increases from two to three or more
goods,

Facl individual case must be judged separately before inverting
the whole matrix or only part of it. Unless the condition about the



70 THE LIBYAN ECONOMIC AND BUSINESS REVIEW

render a general conclusion about the signs of the inverted matrices
elements, This is because all that can be deduced from combining
Stone’s following two equations referring to the market’s elasticity

coefficients, l.e.

p w0 = 0 i=1.2,....n (38)
] i}
j=i=t | 1)
where stands for the market’s elasticity of substitution, will be
S w0 = -(wo) (40)
j=i=1 3 W B}

That is, the equality between the “own-price (substitution) elasticity”
and the sum of all the other price (substitution) elasticities including

saving.

VI Summary and conclusions

This paper deals with the relationships between the signs of the
price elasticity and the cross-price elasticity coefficients and those of
the price flexibility as well as the cross-price flexibility coefficients
obtained through inverting the stochastic demand regression equations
by means of the process of matrix inversion. This means an attempt to
investigate Brown’s conjecture that the signs of the diagonal elements
of the inverse matrix will be negative, while the signs of the off-diagonal
elements will be opposite to those of the corresponding elements in
the original matrix. The results of the two parts, ie. IV and V
will be briefly commented upon, The case of two commodities that
are either exhausting the consumer’s cntire budget, or compose a sub-
group of goods for which it is more reasonable to assume their quantities
supplied remaining unchanged, is considered first. In the former
instance, this means inverting the whole original matrix of form (18)
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coefficients, is to divide each of the nine cofactors of (36) by the value

of the determinant l B l In matrix notation. (37)
u Pt oIt
» —— =
n L I
+b J #b‘” obr‘]
Pj = - = .
S I T B Y
+ bir + h‘ir *brr
Pr = -
s LTI LTI Y

The price flexibility coefficients, viz. the diagonal elements of B-1 will
have the same signs as those of the price elasticity coefficients in the
original matrix B of (26). They will be negative as a sequel of
dividing the positive diagonal cofactors by the negative lB I The
off-diagonal elements in B-1, i.e. the cross-price flexibility coefficients,
will be opposite in sign to those of the corresponding elements in B.
For instance, when say the element bij of matrix B is positive due to
the ith and the jih articles being substitutes, then subject to the above

mentioned requirement the corresponding cofactor bii of (36) will be

positive.  The division of this positive numerator by the negative
denominator, viz. -| B|, will alter the sign to negative and vice versa.
s g &

Once more, this finding agrees with the economic theory criterion for
complementarity as the signs of the coefficients obtained through the
process of matrix inversion is sustained. The validity of this statement
will be only confined to cases where the restriction that the absolute
values of the diagonal elements are greater than the result of adding
the off-diagonals together regardiess of their signs for each row, as
well as for every column because of the imposed symmetry condition,
are observed. It seems unlikely that economic reasoning can help to
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The n2, i.e. 9, cofactors included in (35), when taking into account
only the appropriate sign attached to each cofactor and the negative

sign of the diagonal elements, are

(36)
' b.b -b2, bb + [bb. [bb]+bb. |
Lde g ij rr i rj ij Jr ir jj |
l i
i 12
adj. B = | bjibrr + [bjrbri] biibrr b ir biibjr + [birbji]

fbobl] 4 bb. b+ [bob ] b - b2
T 198 4 i i ij ri ii o

|

The signs of the cross products resulting from the multiplication of
the off-diagonal elements in each cofactor of adj. B (36) are neglected
because of two reasons. The first is that the two off-diagonal elements
may have the same sign, and therefore be of the same signs indicated
in (36). This is particularly clear in case of the diagonal cofactors
])ii b]] and LT where the corresponding pair of the off-diagonal
elements in each of them is subject to the symmetry condition. The
second reason is that when the off-diagonal elements of the off-diagonal

cofactors, 1.e. ir and bjr are different in signs their cross products

bl 1,
will be negative. These negative cross products will not, however
affect the signs of the cofactors. This is due to the restriction adopted
regarding the magnitude of the diagonal elements in relation to those
of the respective off-diagonals, This sums up to saying that the
diagonal cofactors of (35) will be positive, viz. different in signs from
the corresponding elements in the original matrix B of (26). On the
other hand, the off-diagonal cofactors in (35) will retain the signs of
the respective elements in the original matrix B of (26). That is, the
off-diagonal cofactors will remain negative if the off-diagonal elements
signs were negative and vice versa.

The last caleulation needed to obtain the various elements of the
inverse matrix B-1 of (27), viz. the price and eross-price flexibility
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it follows that E = bii - bij
34
and hence, 9K = 9b.. . 9. (34)
i ij

It is clear from equations (33) and (34) that for iBl to be negative

2bij< bii + Otherwise, i.c. if ”1 J> ‘:ii' the determinant will

be positive.

It may be concluded from the preceding argument that for !Bl to
be negative, when n=3, the largest of the off-diagonal elements must
be less than half the absclute value of the smallest diagonal element.
In general terms, this conclusion may be stated as, in order that I B l
takes alternatively positive and negative values as n increasess from
two commodities to three, and so on, the absolute value of the negative
diagonal elemenis must be greater than the outcome of adding the off-
diagonal elements of the corresponding row together regardless of their
signs, i.e. the sum of the off-diagonal elements’ absolute values. Further-
more, it can be shown that this conclusion will hold even if the
assumption that the same cross-relationships between the commodities
is relaxed, In the present example, this means that the ith good may be a
substitute in consumption to the jth and a complement or independent
m connection with the rth., In other words, this conclusion allows
co-ordination hetween Loth the mathematical analysis and the economic
theory principles. To recall, Hicks and Allen’s conception underlying
the elasticity of complementarity is that it would be impossible for
more than one pair of the three commodities, viz. n=3, to be
complementary,

Secondly, to derive adj. B the required cofactors have to he written
as follows

", (bii) -(b_j.i) (b"f) J
adj. B = | .(bfl) ,b!'l.) Yy 1 (35)
e e e



66 THE LIBYAN ECONOMIC AND BUSINESS REVIEW

When adding the second and third columns of the preceding matrix

to the first column, it becomes

L-2E b-E b-E
b-2E b b-E
b-2E b-E -b

(30)

Taking b-2E out of matrix (30), results in

1 b-E bE

f
(b-2E) |
j 1 -b bkE !
7
\

| (31)
1 bE b |

Then subtracting the last row from the first, it will be found that

i ) i
bomy | 0 0 (@ E)
1 b b-E ;‘1 (32)
; 1 bE b
Thus, ]B! is redueed to
1 b
IB| = (h-2E) @b-E) | !
1 bE

(33)
(b-2E) (2b-E) (2b-E),
(b-2E) (2b-E)2,

il

b = -b.ieb = bii;andhii = b-E,

Since, by assumption” i
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As shown earlier, the determination of B-! consists of two operations.
o1 . .
The first is the evaluation of -?l (viz. the inverse of the various b’s

coefficients matrix). The second is the derivation of the adjoint
matrix B. To avoid confusion, each of these two operations will be

worked out separately.

Firstly, the value of the determinant ! B I, when expanding by the

elements of the first row, will equal

(28)

\B\ = -b.b.b + b b2 + b b2 + b b3 +2bb
i gy rr ujr §jir

rr 1] Ijir jr

That is, subject to the symmetry condition imposed on matrix B and
. the restriction that all the off-diagonal elements have the same sign.
The sign of the last entry of expression (28), is dependent upon
whether the commodities are substitutes or complements. It will be
positive in the former case and negative in the latter one. Formula
(28) points out that nothing can be concluded regarding the sign of
| B |, which may be either negative or positive. Also, it vindicates the
necessity of a more explicit assumption about the absolute values of
the diagonal elements in relation to those of the off-diagonals, than the
one adopted in the case of two gouods, to ensure a definite sign to | B l
This becomes obvious from the following example.

Let it be assumed that bii=bjj=Dbrr, and that the off-diagonal
elements are slightly less than the diagonal ones. The substitution of
-b for the diagonal elements in matrix B of (26) as well as of b-E for

the off-diagonals, will lead to

! b b-E b-E |
bE b bE |
. bE bE b |

|
|
(29)
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between the three articles in question are the same, viz. in consumption
all the three commodities ave cither substitutes or complements in
relation to each other. This hypothesis contradicts economic theory
since it would impair Hicks and Allen’s basis for their definition of
the “elasticity of complementarity” i.e. for example, the elasticity of
the ith good with the jth against the rth one, and that of the rth
commodity with the jth against the ith one. This simplification is
accepted, however, on two grounds. Virstly, it implies that all the off-
diagonal elements will have similar signs which will facilitate the
mathematical solution. Secondly, it may happen that the sub-group
of goods for which it seems more plausible to regard the quantities
supplied as remaining unchanged be either competitive or complements

in consumption.

Under this restriction, the three linear demand functions, in
matrix notation, will be

lg. 1 | -b. b. b, f lp o

ili G by by by 1 P

i | { 8 |

Iy ! U . i

tq. 1 — 1 b. b, b, . . (26)

l; 7 i S (e S LA b; ;;

it b :3 I i “

l; ‘1 I “! I

| i - i i f

e el eyl

The diagonal elements of matrix B in (26) are given negative signs as
usual, while the signs of the off-diagonal elements can be either positive
or negative subject to the preceding assumption if the commodities are
competitive or complements respectively. To solve system (26) for
the corresponding price and cross-price flexibility coefficients, the

complete matrix B needs to be inverted, i.e.

- 94
,\ .
I p, I | ; q. | 27
| P, | = B 1‘ L | (27)
| "
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complements, the preceding exposition will still hold.  That is, in
addition to the cases where the two goods are substitutes, if the two
articles in question are complementing in consumption, viz. the cross-
price elasticity coefficients being negative, the cross-price flexibilities
arrived at through inverting matrix B will be positive.  This result
coincides with Schultz’s definition of complementarity based on that

of Pareto, i.e.
. d. . <
p
\Ifij = ) e——— 0 (25)

dgi >

for competing, independent, and complementing commodities in

consumption respectively. In formula (25)A is the marginal degree

of utility of money expenditure which Schultz employed to overcome

the difficulty of using the utility functions in statistical demand analysis

through relating the marginal degree of utility of a good to its price.
d

P

Further, the sign ¥ will be the same as that of —é—l- since A
1 q;
J

is assumed constant and positive. Verbally expressed, the cross-price
flexibility coefficients are negative for competitive commodities, and
positive for the complements.

V When there are three or mere commodities

The simple proof given above, becomes inadequate when the
number of the commodities considered is increased from two to three
or more. To simplify the mathematical analysis, only the case of
three articles is studied in detail. This is because no additional
difficulties or complications are encountered in the generalisation of
this case to that of n goods. Here, the order of exposition earlier adop-
ted, i.e. directing the study by theoretical reasoning and extending the
findings to experience, will be reversed. That is, beginning by analys-
ing mathematically different assumed situations and then examining the
results from the economic theory point of view. For example, a
simplification which will be exercised is that the cross-relationships
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The second right-hand member of equation (20), i.e. the adjoint matrix

of B 1s

! 1l - !

| (i) - () \ o)
i "‘

) G

adj. B =

where, bii denotes the cofactor of the bij element acquired by deleting
both the ith row as well as the jth column, and attaching the sign
(-1) i+ Thus,

C i (23)
adj. B = | |
(b))
Consequently, form (19) takes the following matrix notation
?1 I
| . (b (b))
b, ; ) i g
1B BT | i
&.l = | O
| I U B
1 p. ﬂ r q. |
o TTRT TTRT
\ { h ‘

% | ! i
Comparing equation (18) with that of (24) leads to the following
conclusion. The diagonal elements of the latter one will have the
same signs as those of the price elasticity coefficients which are negative.
On the other hand, the signs of equation (24) off-diagonal elements, i.e.
the cross-price flexibility coefficients, are opposite to those of the

corresponding elements in (18).

This means that the matrix inversion process will result in negative
cross-price flexibility coefficients, which will be in agreement with
Hicks and Allen’s belief that the relationship between any two goods
can only be one of rivalry. On a more empirical level, i.e. when the
two commodities selected compose a sub-group of a larger group of
goods as well as services and therefore can be either substitutes or
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In matrix notation, system {(17) can be put as

X N i . . ;

9 by by P

< _ j‘ . 1 (18)
e Y bL-b. b

T : oo P

Here, the economic theory pays a decisive role towards the simplifi
cation and solution of system (18). In the first place, a negative sign is
assigned to each diagonal elemesi, viz. bii and bjj, on account of what
was mentioned before regarding the usually negatively sloped demand
curves. In the second place, theoretical reasoning suggests that the
cross-price elasticity coefficients, i.e. the off-diagonal elements, will be
positive. This is due to the consumer’s income heing fixed, and hence
the relationship between any pair of commodities can be one of
rivalry.,  That is, the ith and the jth articles will be competing in
consumption. Finally, economic theory indicates that the quantity
demanded of any good is affected more by its own price than by the
price of another commodity., This supports the validity of presuming
the absolnute value of either the diagonal elements to be greater than
those of the off-diagonal ones.

To arrive at the price and cross-price flexibility coefficients, form
(18) must be inverted into

p = B-lq (19
From matrix algebra, it is known thai
- = 1
B 1 r}':" adj. B. (20)
B

The first right hand member of equation (20) is equal to

1 = 1=+bhb.b,.-b2, (21)
] Wi

which must be positive always because b_b.., < b2,
1

1 .
. 2y assumption,
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s " h © i . . . .
sy " 3 is imposed on matrix B. That is, the off-diagonal

clements are linked in pairs subject to the expression that used to be
known as the “Hotelling conditions” which is referred to in modern ter-
minology as Stone’s fourth verifiable theorem, viz. the equality of
o ij and o ji. Brown emphasised that the consistency relationships
would prevail between the cross-elasticity coefficients if

£ w

cij = ‘j cj:i . (16)
i

This means that cij and cji must be in an inverse ratio to the

expenditures on the two articles j and i respectively. He demonstrated that
this constraint would not cily ensure the synimetry condition, but also
would provide good estimates of the cross-relationships for closely

related goods.

Initially, for the sake of siniplicity and ease of exposition, par-
ticularly for matrix notation, the case where there are two commodities
is considered. This will be fellowed hy the more general case when
the number of the commodities considered is increased from two to

three or n goods.
i¥ When there are two commodities

The present object is to investigate the relationship betveen the
signs of price and cross-price elasticity coefficients and those of price
as well as cross-price flexibilities obtained from the above mentioned
procedure, ie. inverling matrix B of equation (13). The required
system of the assumed linear demand regression equations for the two
commodities, each including two independent variables, will be

a; = bk T bypy

a7)

.= b.p. + b..p.
q] j‘ll ]]l]
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single variable. This means that equation (13) can be inverted into
p = q/B,
N ~
= B.lq

~

(14)

Manipulations of the compact equations (13) and (14) according to
the rules of matrix algebra are extremely useful in analysing the
properties of such equation systems . That is, starting with matrix B
of equation (13), one arrives at equation (14) including the inverse
matrix B-1. The various elements of this inverse will be the diagonal
elements, i.e. when i and j are of equal values, and the off-diagonal
elemenis for unequal values of i and j. The former elements would
represent the price flexibility coefficients, Brown termed the latter
elements the “cross-price flexibility” coefficients. By a cross-price

N
flexibility coefficient, e.g. bij, is understood the rate of proportional
variation in pi per unit proportional change in qi. In mathematical

symbols, ~
b5 = log p,) +d(log q.)
dpy 9y J (15)
dej 7 pi.

subject to the restriction that the quantities supplied of all other goods
and services remain the same.

There are, however, certain assumptions concerning the matrix B
of equation (11) which need to be fulfilled before following this
device. The matrix B of equation (11) must be a square one, viz n=m,
This makes it possible to use the concept of inversion instead of
developing a rule for matrix division, The mverse of matrix B, is that
matrix B-1 which when multiplied by B equals the unit matrix. Since
the unit matrix is always a square matrix, and both B and B-! must
have conforming numbers of rows as well as columns for multiplication,
it becomes evident that the concept of inverse has meaning only
for square matrices.? Furthermore, the matrix B is assumed to have
a non-zero determinant, viz. g |= 0. Finally, the symmetry condition

4 Lawrence R, Klein, Econometrics, Row, Peterson and Company, New York,
(1953), pp. 324-44.
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where i = 1.2...,m denotes the number of the row, and j = 1.2,..., n
refers to the column number. The basic components of system (11)
are: the vector of the gi’s, the matrix of the bij’s coefficients, the vector
of the pj’s and that of the residuals.  In matrix notation system (11)

becomes, (12)

i I : i i ! ! i
h by By by bin | ! | ‘, 1
el N N
92l byy bag bia by P2 "2 “f
. L
7 Bl R I MR A Y
(T R et e "ij in Pir
o T
I f 'b b b . b i ‘ I :i
4, | “ml "m2 mj mn | I P, ! Sm“i

M
The regression coefficients bi:j S of system (12) have been accounted

for earlier. They are the “own - price (substitution) elasticity”
coefficients. The other regression coefficients included in the matrix,

. ' . I s
i.e. ‘1 # 3 8 are those of the “price (substitution) elasticity.”

For example, bij represents the contribution made by the substitution of
other goods and services for 1, when real income and all other prices
are held constant, but pj changes, viz. b'j:chii
I
Assuming that the various elasticity coefficients were estimated,

then system (12) could be written in a shorter way as

¢ = Bp (13)

~

In equation (13), B is the matrix of the bij's coefficients, ¢ is the

~

column vector of gl, g2, ... qm and pis that pl, p2, ... pn. This
qfl, q q I pi, p
”~~N

compact matrix notation provides a convenient method for solving
simultaneously systems of linear equations like (11). It is analogous
to the customary way of writing the solution of a single equation in a
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same sign in each case. The magnitude of the difference between each
of the reciprocal of either the price elasticity or the price flexibility

A
and the corresponding coefficient, viz. hii or bn- respectively,

would be a function of the correlation coefficient, It has heen recently

1
commonly conceived, however, that the values of - and bii, as
: b..
! 4 A i
and b,
well as those of b.. i, would be close to each other,

n

Thus, little harm could result from considering either of the first two to
be the price elasticity coefficient, and either of the second estimates as that
of price flexibility. The accuracy of this procedure vould depend upon
the coefficient of determination being relatively large.  Thic means
the greater this coefficient would be, the closer the two values to each
other.  Moreover, errors of measurement in the predetermined
variables might cause more serious biases than those obtained when
fitting a regression equation which reversed the logic causal order of
the variables, Therefore, it is concluded that it would be both per-
missible and acceptable in regression analysis to apply an inverted
relationship, particularly for purposes of prediction and forceasting,
i The general case

A system of n simultaneous, assumed linear, demaud functions
when ignoring the questions of shifis in the demand curves could he
expressed mathematically as: (11)

b1191 + b12p2 + B .+b1jpj +.-+b p +§,

= i21P1 + b22p2 + . L.e b2jpj+"' +b,p +&,

‘11P1 + bizpz + a4 bijpj + .. F bin?n +&i

‘Q.nc'f.“cohf J;

&
PaiPy + PacPp * ..t PajPj ¥ == * PanPa * 'a
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dependencies” (1) and (3) were inverted, the following coefficients

would be arrived at:

1 aq. , op i
- 1 - r.. .._.l— —
bii Yoo r. o ®)
P ii 4
and 1 op, 1 aq.
b..
i od; Tii P;
When introspecting expressions (7), (8), (9), and (10) it becomes
N

obvious that the signs of bii and bLii and by corollary the signs of their
reciprocals, depend on the sign of the same simple correlation
coefficients between consumption and price, viz rit. Furthermore, the
N

3

coefficients . -
bii and bii must both have the same sign or both be zero3.

Concerning the accuracy of its procedure, this exposition indicates that

1 .

bii‘ > %i:in expression
b |

? P b

' 1 \
in that of (7). The equality either between the reciprocal of the

since, r. ! <Z « ,then formula (9) shows that

(8). By analogy, equation (10) demonstrates that

price elasticity coefficient and that of the price flexibility, or between
the inverse of the second coefficient and the first, only would be
achieved in the special case of perfect correlation between gi and pi.
1
b..

n
n
would give the maximum numerical values of b, and b respectively,

That is when !rii l = 1, Otherwise

o
and bﬁ

To sum up, whichever functional relationship was adopted for
computing the preceding coefficients, the two estimates of the price
elasticity, as well as the pair for the price flexibility, will be of the

3 M. Ezekeil and K. Fox, Methods of Correlation Analysis John Wiley, New York,
(1959), p. 416.
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modities as well as services if pi changed while real income and all
other prices do not vary. Since elasticity coefficients secured through
Brown’s technique are relieved from the income components, they
would be

bi =% T Wi % (6)

where cii refers to Stone’s own-price (substitution) elasticity
coefficient. Brown’s explanation is that the monthly and the annual
constants will absorb most of the changes in demand due to the real
income variaton, especially when working with deflated prices to keep
real income approximately the same during the period of study.
Further, the income component is negligible if the article in question
forms only a small fraction of the total budget, notably when the
income elasticity is itself small.  That is, the preceding elasticity
coefficient does not include the income component in Slutsky’s sense.

These negative price flexibility coefficients secured through invert-
ing the Cournot-Marshall demand curves are, however, in agreement
with those of economic theory, since both the demand relationships (1)
and (3) are monotonic decreasing functions. The validity of Brown’s
conclusion becomes evident from the following argument which would
also focus the attention on the extent of this procedure’s accuracy, It
is known from statistical theory that the regression coefficients of the
two demand relationships (1) and (3) would be:

oq,
b = o (7)
and op;
A g p.
b.. = r.. ! (8)
1 11
0 q.

1

In both expressions (7) and (8), r.. stands for the simple coefficient
ii

of correlation between q; and P, while ¢ qi and o P, denote the

standard deviations of the two variables, If the two “one-way casual
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the cross-price flexibility coefficients, arrived at by this approach, will
be opposite to those of the cross-price elasticity. He believed, however,
that this conjecture requires more investigation, and this is attempted
below. In other words, this paper analyses the relationship between
the signs of the price and the cross-price elasticity coefficients and those
of the flexibility as well as the cross-price flexibility arrived at through
the process of matrix inversion,

Il The simple case

In the simple case, i.e. when the relationship between the quantity
demanded of a certain article and its own price is considered, Brown
concluded that the signs of the price flexibility coefficients acquired
through inverting the Cournot-Marshall demand curves would be
negative,  This is because they would be the reciprocals of Stone’s
“own-price (substitution) elasticity” coefficients which must be negative
in view of Slutsky’s law of “residual variation” stating that the residual
variability of a good in the case of a compensated variation of its price
is always negative. In other words, Stone’s “own-price (substitution)
elasticity” coefficient is mnecessarily mnegative for both normal and
inferior goods since it does not include the income component in
Shatsky’s sense. In Stone’s nomenclature, Marshall’s price elasticity
coefficient could be reproduced, when discarding the negative sign
commonly attached to it, as follows:

dqi P, g dqi M
I (- B O
dp; g ( M 9; (

where wi stands for the expenditure on i and M for income. Expression
(5) reveals that Marshall’s coefficient is the sum of two terms. The
first reflects the income effect, i.e. the effect of real income variation
resulting from the change in pi when money income, as well as the
other prices remain the same, The second expresses the substitution
effect which will take place between the ith good and all other com-
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possible to use the derived equation to predict either the price that
would result from the established demand, or the price which would
exist for a certain supply. In other words, it would be possible to answer
the latter question by inverting Cournot-Marshall’s demand curve. In
addition, it would be possible to solve the former question, i.e. forecast
consumption once the price is known, through inverting Moore’s
demand relatiouship.  Consequently, the price elasticity coefficient
must be algebraically transformed into the appropriate coefficient, viz.
price flexibility, or vice versa. For exawmnple, in the first case, the
relevant coefficient would be Moore’s price flexibility, i.e. the reciprocal
of the former coefficient. The price clasticity coefficient, viz, bii in
expression (2), would be the logarithmic rate of change in demand
divided by the proportional variation in unit price, on the assumption
that all other prices remain the same. Conversely, its reciprocal would
stand for the ratio of changes in price to these in consumption, when
these changes are expressed in proportional terms, provided the
quantities supplied of the other commodities were held constant.

There is, however, another aspect of this procedure, i.e. inverting
the regression equations. That is the relatisnship between the sign of
the price elasticity coefficient inverse and that of the price flexibility
or vice versa, and whether the inverted equation coefficient sign will
coincide with that of economic theory or not. Professor Brown draws
the attention to this point particularly in the general case with the
new more plausible conception practiced; i.e. to regard the prices of
agricultural products as functions of their supplies, as well as the
supplies of other agricultural commodities, in addition to the prices
of industrial goods and services.2 Professor Brown maintained that
in the simple case the signs of the price flexibility coefficients acquired
through inverting the Cournot-Marshall demand curves would be
negative, Also, he conjectured that in the general case, the signs of

2 J.A.C. Brown, “On the use of covariance techniques in demand analysis"
(Roneo), ECE/FAO, Geneva, 1958, Also, reference is made to Professor Brown’s
later paper, «CA6. Single equation (orthogonal) covariance analysis in k
variables and 1 or 2 factors”, (Roneo) University of Cambridge, 1960,
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is the price (or demand) elasticity. The statistical relatiouship (1),
which approximates the economistss demand curve subject to the
“ceteris paribus” restriction, would accomplish the first task of forecast-
ing consumption once the given variable (price) was known. On the
other hand, Moore’s demand relationskip, i.e.

A (3)
P, = biiqi + ¢

where the variables have the same meaning as those in equation 1),
would be the suitable tool for performing the second task.  The

regression coetlicient of pi upon qi, viz.
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is Moore’s “price fexibility™,

The acceptance of the recent reconumendation about the feasibility
of inverting the stochastic regression relationhips,! would make it

1 This point was examined in recent years by Winson, Lindley, Wold, Finney
and Fox. For a comprehensive survey of the dispute regarding the mierit, as well
as the validity of substituting the inverse of the economists’ demand curve for

Moore's demand relationship, or the contrary, attention is drawn to :-

a) C.P. Winson, “Which Regression ?”, Biometrics Bulietin, 2 (1946) DD. 101-9:

b) D.V, Lindley, ¢Regression Lines and Linear Functional Relationships”, Journal
of the Royal Statistical Society (B) No. 9 (1947), pp. 218-44;

¢) H. Wold, «Statistical HEistimation of Economic Relationships”, Proceedings of
the International Statistical Conference, Washington 1947, Vol. 5, (1949), pp.
1-22;

d) D. Finney, Profit Analysis, Cambridge University Press, ond ed., (1952), p.
24; and

e) K.A. Fox Econometric Analysis for Public Policy, Iowa State College Press,
(1958), chapter 6.
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THE SIGNS OF ELASTICITY AND FLEXIBILITY COEFFICIENTS;
AN ANALYSIS THROUGH MATRIX INVERSION

M.M. Saad*

1 Introduction

The objectives of empirical demand analysis included, from its
inception, the estimation as well as the prediction of one variable,
given one or more other variables. In other words, once demand
functions had been derived they could be employed sometimes to
forecast the effect on demand of changes in prices, and sometimes to
predict the result of supply or consumption variations on equilibrium
prices. The least squares regression equation approaching the theore-
tical Cournot-Marshall’s demand curve in relation to the ith good when
ignoring the questions of shifts—would be :

q = biipi + ¢ 1)
where the variables are market totals of the ith good and qi denotes
the quantity demanded, pi the price, and ¢ a random element. Equation
(1) is, however, a “uniequational” complete model. This is due to pi
being a non-lagged endogenous variable and because the random
disturbance is supposed to be uncorrelated with the predetermined
variable. Furthermore, equation (1) is assumed linear in the para-
meters, and the variables—which are measured in logarithms as devia-
tions from their respective (sample) means—are free from observational

* B. Sc. (Agric.), M. Sc, (Ag. Econ.) Ph. D. Formerly Assistant Professor of
Econometrics, Department of Economics, Faculty of Commerce and Economics,
University of Libya, Benghazi, Libya,
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force for industrialization, just as it did in all of the countries we have

considered.

The commercial and tradesmen may still provide a large part of
the initial entrepreneurs, but there can be no doubt that the government
in all of the underdeveloped countries can be expected to assume a vital
and leading role in the development of their economies. With wise
governmental policies that would encourage individual initiative and
resourcefulness through better education, health, freedom and various
other inducements, there can he no doubt that private and public
efforts can combine as partners in initiating and directing the
fascinating and challenging process of economic development. Today,
part of the initial capital can be obtained by borrowing from some of
the developed countries, and the rest must come from domestic
savings. The real doubt, however, is whether or not many of the
underdeveloped countries are led by able and dedicated governments
that would devote their full time, energy and resources to get the
process of development in motion. Such governments, nowadays, are
absolutely essential for real economic and social progress.  The
difficulty is where to find them. This difficulty will have to be over-
come by the voters in each country. This requires that the people be
allowed to vote freely, which further means that they should have
economic citizenship and security.  The common man will, T believe,
eventually be able to select and form representative governments and
when he does this he will be able and ready to fully participate with
his government in the development of his economic and social insti-
tutions and resources.

A number of underdeveloped countries have already made significant
gains in these directions, hut the road to development in this turbulent
world of today is full with political and social obstructions. However,
with constant, patient and determined efforts on the part of the people
and their leaders most problems can be overcome and economic:
development will be achieved.
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economic development do point out the basic and essential factors
in any type of economic system; the problem of economic development
is essentially the creation and constant improvement of these basic and
dynamie factors which we considered at the beginning of this paper. The
history of economic development greatly substantiates this conclusion.
To accomplish this, the underdeveloped areas can draw heavily on the
experiences, skills, and technical know-how of the developed countries.
If a wise and careful selection and adoption of these techniques, ideas,
and skills is made, I believe it could speed up economic development
substantially.  Unfortunately, the historical patterns of economic
development seem to provide no simple and clear cut formula whose
manipulation can bring about economic growth and progress.

The fundamental relationship between agricultural development
and industrialization is of special interest and relevance to the possible
future patterns of economic development. We saw that in the develop-
ment of all the areas considered in this paper agricultural improvements
and increased productivity provided the labor supply and in some
cases, notably that of Japan, even some of the capital required for
industrialization. Most of the underdeveloped countries of today are
predominantly agricultural.  Their present-day techniques of pro-
duction are mostly primitive and inefficient. Their land tenure
arrangements are largely backward and uncondusive to high produc-
tivity. This general condition suggests some rather obvious and general
solutions, which as we saw, are substantiated by historical evidence.
The inescapable conclusion is that productivity per man, per animal,
and per acre must increase, In order to achieve this, it is absolutely
necessary to make certain land reforms and to introduce biological
imnovations in agricultural production. These fundamental changes,
difficult as they are, will, as history shows, release manpower that may
be employed in non-agricultural pursuits, At present, because of the
availability of scientific information (and because of its relatively low
cost) the introduction of superior methods of production in agriculture
would not be as difficult as it was in the past.  This means that
agriculture through increased productivity must still provide the labor



48 THE LIBYAN ECONOMIC AND BUSINESS REVIEW

government acts as a partner and an adviser rather than the sole
proprietor and decision maker.

Many of the same problems and difficulties encountered in the
development of other countries were also faced in Russia. The problem
of lack of skilled people and technical knowledge required for heavy
industrialization was a real obstacle to rapid development. At first
the Russian leaders imported some technical skills and information,
but in the main they embarked on a huge training program to supply
their own needs of engineers, scientists and other specialists,  This
they did with remarkable speed.  In addition, all of the problems
dealing with capital formation, resource mobilization and allocation,
entrepreneurial decisions, and many others which usually characterized
development were encountered in Russia. The only significant dif-
ference is that the communist party used a conirolled, authoritarian
and centrally planned system of economic institutions, while other
countries relied more heavily on free market forces and indirect public
measures and inducements designed to accelerate economic development
without interference with individual liberties and initiatives,

Conclusion

It is very difficult if not mpossible to draw inferences from the
experiences and achievements of the couniries we are considering that
would be applicable to the economic development of underdeveloped
areas. The difficulties stem from the differences in the general
conditions and circumstances under which development took place.
Another source of difficulty is the tremendous differences in the general
economic and social conditions of present day underdeveloped
countries; this is in addition to the great difference between the
conditions which characterized the development of Furope and Russia
on the one hand (especially with respect to man-land or man-resource
ratios) and the existing situations in the underdeveloped countries of
today.

It is, however, instructive to note that the historical patterns of
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different from all those that preceded it, in that it did not make much
use of one of the important mechanisms for development ; that
mechanism was no less than the marketing system iiself. The central
authorities assumed a complete role of entrepreneurship in most of
the economy and used direct measures to mobilize capital and labor
for industrialization. In order to draw labor from agriculture, the
government initiated various programs of collectivization and mechani-
zation designed to increase the scale of output in agriculture.  This
had the effect of pushing excess lahor out of agriculture into industrial
and construction pursuits. In addition, the government followed a
policy of direct recruitment of labor which ineluded many peasants,
political and war prisoners and various deported people. For the
most part there was no freedom of choice with respect to occupation.

This direct and authoritarian policy of labor mobilization provided
the government in its role as an entrepreneur with the labor supply
whose service it could allocate in the production of various capital
goods at its discretion. The government obtained the necessary capital
for the early stages of development primarily from two sources; first,
it inherited a substantial amount of capital in the form of railroads,
schools, and other social overhead capital from the old regime and
second, the government from the start emphasized the production of
capital goods which had the effect of checking consumption and
increasing saving. With capital and labor supplies at its disposal and
with collectivized agriculture the government under its five-year plans
allocated productive resources, distributed their earnings and decided
on the rate of economic growth and progress without the use of the
modern marketing system which had played such a vital role in the
development of England, Europe, America, and Japan. To accomplish
this, however, required the use of certain methods of subjugaiion and
oppressive regimentation of human beings which are all together
incompatible with our present mnotions of social justice, individual
liberty and democratic principles. This is too high a price to pay for
rapid development, especially when economic development can be
achieved through the process of the marketing sysiem in which the



46 THE LIBYAN ECONOMIC AND BUSINESS REVIEW

prior to the 1920’s the country’s economy remained predominantly
agricultural until 1927 when large-scale projects of industrialization
were initiated under the Communist party five-year plans. If Japan
industrialized its economy fast, Russia did it even faster. In just over
a decade Russia was able to change its agricultural economy into an
industrial nation in the sense that it had large amounts of capital goods
and the majority of its people engaged in non-agricultural occupations.

It is of interest to note certain features that differentiate the economic
development of Russia from that of England, Western FEurope, or
even Japan. These differences are basic in terms of both the purpose
and objective of economic development as well as the approaches used
to initiate and and sustain economic development.  Ideological con-
victions seem to have been the main force that compelled the
Communist Party to embark upon heavy industrialization and develop-
ment programs. After the revolution of 1917 the communist leaders
decided that their party and its philosophy of life cannot succeed
inside Russia unless it makes itself and the country industrially and
militarily strong.  Moreover, they could have hardly hoped for
a communist victory over capitalism unless they made Russia a powerful
nation in world affairs. In short, the communist leaders appear to
have judged that the industrialization of Russia and the development
of its military strength were necessary prerequisites for the victory of
communism at home and abroad.

This basic ideological motivation differed from those factors that
motivated the government interest in economie development of other
countries that we have so far considered. It is true that in Germany,
France and particularly Japan the central govermments were motivated
by political considerations and the fear thar their nations might fall
under the rule of outside powers, but in no case was there a pro-
nouncement of an ideological doctrine to which, it was claimed, all
mankind will eventually give its loyal support, as was the case with
communism,

The communist approach to economie development was uniquely
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ques and skills 1o increase the productivity of her agriculture.  On
the contrary, agricultural techniques and methods of production
remained for the most part primitive and inefficient throughout the
industrialization period of Japan. Total agriculiural production
increased during that period not because of the application of superior
biological and mechanical innovations, but rather because of more
intensified farming and more land being put under production as a
result of heavy land taxations and title reforms. Most of the skills
which Japan imported were used in the development of her industries
which took the form of textile, chemical, shipbuilding, and heavy
industries.

Many of the capitalists who later took over the role of entrepre-
neurship in Japan came from the former feudal lord class, who prior
to 1868 controlled agriculture and much of the national power. Some
of them also became government officials and thus participated in the
development of the country. From the above observations one can
conclude that in the early stages of Japan’s economic development her
agriculture provided the capital and labor, while the government
assumed the role of entrepreneurship. Later, the former feudal lords
became innovating capitalists and thus in a sense agriculture provided
all of the basic factors of production for industrialization, However,
it took a great deal of constant effort and wisely calculated policies on
the part of the central government to bring this sitaation about. Nor
did it happen without real sacrifices being made by the peasants. It
is remarkable, however, that all of this took place without serious
social disruption, violent revolutions, or political chaos.

One should add, that the development of Japan’s international
trade and her later possession of Manchuria and other places must
have contributed to and accelerated her economic development in
much the same way as these factors contributed to the development

of England, France, and Germany.

The U.S.S.R.

Although some industrial development did take place in Russia
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titles which had the effect of transferring land holdings from all these
who could not provide a valid land title to those who could.  This
meant that a considerable number of peasants were dispossessed of
their land holdings and became either tenants or industrial workers,
Combined with heavy land taxation and the striet title procedures the
government passed laws permitting the free sale of land and allowing
for freedom of choice in occupation. All of the above institutional
changes were successfully implemented and vigorously enforced; the
end result was the rapid commercialization of agriculture,

This process of agricultural changes provided the national
economy with substantial capital from land revenue as well as with
the needed labor for industrialization, The government used this
capital with its additional funds from inflationary policies for the
major early industrial projects in the country. In this respect, the
government acted as an entrepreneur in every sense of the word, but
its basic policy was to turn over most of its projects to private interests
as soon as there were enough capitalists ready and willing to assume
role of productive and innovating businessmen. Eventually the
Japanese government did sell most of its husiness interest to private

enterprise.

The Japanese government relied heavily on the experience,
techniques and ideas of the Western nations which were by that time
far along the way of cconomic development. This factor must have
greatly contributed to the speed with which J apan developed. However,
it is significant to note that Japan horrowed from abroad only techni-
ques and skills, but not capital. Most of the capital used for industrial
developruent was mobilized within Japan, mainly from agricultural
revenues and inflationar~ finance. This fact may bhe of interest and
relevance to present day underdeveloped countries that can not easily
borrow from abroad, but can make effective use of modern techniques
and skills to increase the physical productivity of their economies and
to educate their youth.

Unlike France or Germany, Japan did not import foreign techni-
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of Western ideas and pressure on the life and institutions of the
country. This change soon led to the return of power to the emperor
which heretofore had been largely in the hands of a few feudal lords
and families. The consolidation of authority in the hands of the
emperor, which took place in 1868, is known in Japanese history as
the Meiji restoration, and it marks the beginning of the modern and
industrial development era in Japan,

The Meiji restoration resulted in the formation of a strong and
purposeful central govermment which was destined to play a major and
leading role in the economic development of the country. The deter-
mination of Japan’s leaders to develop their country was apparently
motivated by their fear that unless Japan is made economically and
militarily strong it might fall under the colonial domination of one
or more of the European powers. This fear of the Japanese government
probably was far more intense and compelling than was the case with
the French or German governments when they decided to help their
nation to develop.

The newly formed, strong, central government in Japan appeared
to be far ahead of the peasant and merchant classes in its recognition
of the need for development aud its decisive determination to fulfill
this need. The government took both direct and indirect measures to
create, mobilize, and allocate the basic factors of production. This
was the necessary prelude to the creation of a modern marketing
systerm.

Unlike England and Western Enrope, at the time of the Meiji
restoration Japan had no vigorous merchant class on which to rely for
the initial entreprencurship or accumulated capital. As was the case
in Europe, there was no labor market and that too had to be created.
The government decided to extract capital as well as labor out of
agrienlture, To get the capital, it initiated effective land taxation
systems to be paid in money instead of in kind. This had the effect of
forcing the Japanese peasants to produce more for the market and in
some cases to even borrow on his land title in order to pay his tax
obligations, In addition the government established a system of land
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industrial and agricultural developnient proceeded at a relatively
faster rate. In general, the government in Germany also appears to
have assumed a more direct role in developing the economy than was
the case in France. One probable and additional result of greater
government participation in Germany seems to have been the relative
minimization of the serious social costs which were paid by the
English and French peasants and the labor class as a price for indus-
trialization and urbanization. “In Germany agricultural reform seems
to have been conducted with greater attention to the ‘general welfare’
of the people as a whole than in either England or France.”6

The Case of Japan

Japan offers a good example of how certain skillful and caleulated
governmental policies can be successfully used to initiate and nourish
economic development. During the period between 1868 and 1914
the Japanese economy was transformed from an agricultural and
largely subsistence form to a highly commercial and industrial one.
The government of Japan took the initiative and assumed the major
part of the responsibilities during most of the early and difficult stages
of development. The role of the state in the economic development of
Japan was far more directive, vigorous and regulative than was the case
in either France, Germany or England.

Until 1853 when Commodore Perry visited Japan the country
had been largely isolated from the outside world.  Up to that time
Japan was contained within its own cultural and social circle (with a
good deal of Chinese influence) working and making a living from
1ts subsistence and intensive agri'cultur.e. The land tenure arrangement
and other agricultural institutions were those of the feudal system.

The year 1853 seems to mark the end of Japanese isolation from
the rest of the world and the beginning of a long process of importation

6 1Ibid, p. 155.
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development of an effective marketing system. In addition, the
European governments played a vital role in making private investment
in colonial and overseas areas both possible and profitable. They gave
the legal sanction and political protection of its private investors and
settlers in colonial and overseas territories. They also provided financial
support for most of the overhead capital in those areas. All of these
factors, combined with others, helped to accelerate economic develop-
ment in France and Germany in about the same fashion that they did

in England.

For one reason or another the developin:nt of I'rance did not
proceed as rapidly as did the development of Germany and England.
Despite France’s early start, her industrial and agricultural output and
efficiency soon fell behind those of Germany and continued to lag
behind the economic performance of most other West European

countries,

In general and apart from the Revolution itself and its after-
math, the explanation may, perhaps, be a combination of the
following factors: the humiliation of Waterloo; the severance of
Belgium from France ; the delay in the commercialization of
agriculture until the construction of railways ; a protectionism
which tended to guard what already existed rather than to foster
the new and promising; a dearth of aggressive entreprenenrs; and
last a national economic policy that wavered between conciliating
conflicting sectional interest and trying to restors France’s former
greatness by giving her strong economy. These features were of
varying importance in the several segments of the French economy
outside agriculture, Their interaction seems to have been respon-
sible for the end result.’

In Germany many of these difficulties experienced in France

seem to have been overcome at an early stage and consequently

5 Ibid., p. 163
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unrest and only secondarily and at far remove by a desire to improve
the general level of well-being of the people.”*

In both France and Germany agricultural improvements were
made in very much the same way as they were made in England.
Western Europe imported a great deal of valuable agricultural infor-
mation and new biological innovations from England. Also in Europe,
the old, inefficient and outmoded feudal system had to give way to a
more enlightened and progressive system of land tenure and agricul-
tural institutions, There was land consolidation and the extension of
both the extensive and intensive margins of cultivation.

This development resulted in more efficient agriculture whose
productivity was increasing at a rapid rate. But the more significant
results were the release of farm labor for industrial jobs and the
creation of innovating entrepreneurs within agriculture,  These
progressive farmers were mainly the large prosperous landlords and
not the newly freed peasants. As was the case in England, the main
source of industrial entrepreneurs was the trade and commercial men
who had already gained valuable experience in wusing money and
making profits, However, in the case of France and Germany the
state from the start played an important role in encouraging and
protecting private enterprise, and at times the state itself assumed the
task of entrepreneurship.

Industrial development in Western Europe proceeded more or
less simultaneously with development in agriculture, transportation,
communication, and international trade, Improvement in agriculture
provided the labor force for industrial development; early trade and
commerce activities gave rise to an entrepreneurial class with saved
capital to invest in productive activities; and the state provided the
protection, inducement and encouragement of private business and the

4 1bid, p. 153,



HISTORICAL PATTERNS OF ECONOMIC GROWTH 39

chaos in the social order of the peasant society. The movement of
people from farms to industrial areas resulted in over-crowded towns
and the final result was poor health, poor housing, bad working
conditions and general lack of social justice. England paid a heavy
social cost as a price for industrialization and the basic adjustments it

requires.

“Only after industrialization had gone on apace for some time
did the social conscience of the time belatedly recognize the dangers
and evils of industrialization by enacting legislation affecting hours,
conditions of work, safety precautions, urban living, etc.”3

It is of interest to note that throughout the early stages of economic
development in England the role of the state was primarily permissive
and passive, rather than promotive and active, However, later the
state did assume a more active role in the development of the country,
but on the whole, the role of the state as a promoter and a partner in
economic development was of greater importance in the development
of France, Germany and in the rest of northern Europe than it was
in the case of England.

The Development of Western Europe — France and Germany

Because the process of economic development in Western Kurope
began at a later time than it did in England, it seems natural that the
English experience and achievements would form a vital part of the
hackground and general setting from which Europe approached its
own economic development and aspirations. “Because of the French
Revolution, France’s defeat by England at Waterloo in the Napoleonic
wars and the rise of national states the government assumed an active
and deliberate role in the development of Western Europe. Indeed,
economic development in Europe seems to have been motivated
primarily by considerations of political power and the threat of social

3 N.S. Buchanan and H.H, Ellis; Approaches to Economic Development, 1955 p.
145.
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their marginal productivity.  This concept of the function of the
factors of production belongs to the modern industrial age,

By 1850 England had all of the essential dynamic forces for
sustained economic development. This process was further accelerated
by the British occupation of new colonial areas which expanded her
market. Until 1850 industrial development in England was primarily
centered in textiles, coal, and iron, Later the country developed chemi-
cal and steel industries. England by then, was in a position to
specialize in industrial production. She mmported food and basic raw
material from her colonial areas in Asia and Africa and exported
manufactured goods to the same areas as well as to North and South
America and parts of Europe. She was in a strong econ:mic and
political position (undoubtedly due to her early and successful start
in development and international trade) which enabled her to effectively
use and manipulate the benefits of international trade and regional
specialization for the purpose of further economic development in the
mother country and later in some areas of the Commonwealth such as
Australia, New Zealand, and South Africa. The development of these
areas further contributed to a higher standard of living in England,
not only by providing outlets for migration, but also by continuing to
provide a good market for English manufactured goods and a source
of foodstuffs,

Other external factors which appear to have accelerated economic
development in England were the French Revolution and the various
Napoleonic wars which isolated it from the European continent. This
had the effect of opening up new economic opportunities internally in
the form of developing new industries and allowing them the pro-
tection from foreign imports during ike early stage of development.
Also the inflationary trends of a war-time economy might have put
pressure on production which could have led to new innovations and
the use of better production techniques,

As a consequence of early economic development and industriali-
zation there was, as may be expected, a great deal of disruption and
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tended to replace the old three-field system. This obviated the necessity
of fallowing every third year. Also, better seeds and more intensive
farming practices were employed. In the field of livestock, new
methods of breeding and feeding were developed and successfully
adopted. Robert Backwell of Leicester took the lead in applying the
principles of genetics to breeding better quality sheep and cattle.

The result of these significant innovations was higher productivity
per man, per acre, and per animal. This basic change in agriculture
provided the push effect, which is one of the major forces behind
urbanization. The pull effect came from the development of industries
and the further expansion of trade and commerce, resulting in more
employment in urban areas. People began moving from the country
to the cities.

Simultaneously with the development of agriculture and industries,
there was development of better systems of communication and trans-
portation. This was made possible with the invention of the steam

engine and the railways.

All of the above changes (and undoubtedly many others) combined
to create the modern marketing system whose functions were completely
different from those of the market places that characterized the medie-
val and ancient times, The new marketing system is no longer just a
means of exchanging goods. It now became a mechanism for allocation
of resourers. distribution of income and the main vehicle through

which economic growth and progress took place.

It is significant to note that the development of a marketing system
did not occur until the basic factors of production were freed from
institutional restrictions that had prevented their mobility and effective
use in the process of production. This is no surprise, since there
must be resources to allocate and income to distribute hefore there can
be a place or need for the marketing system. Prior to that time the
factors of production existed as soil, human beings, and tools, not as
abstract land, capital and labor, that were impersonal economic entities
capable of being sold and bought in the frec market on the basis of
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trade relative to that of France and Spain. The activities and ventures
of the English trade companies often turned out to be profitable and
this meant that capital and wealth began to accumulate in the hands
of those who engaged in these activities. More important, however,
from the point of view of the industrial development of England, was
the fact that the trade and commercial men developed a sense of
business spirit and began to search for ways and means of making
profit and material gain. This meant that a new class of entrepreneurs
was being created. This was the class from which England got her
enirepreneurs who assumed the role of innovating businessmen. But
these entrepreneurs had to have capital and labor before they could
start the production process.

They got the initial capital mostly from the accumulated savings
of profitable trade and commercial activities. The labor they got
mainly from agriculture.  But before agricultural labor could be
released for industrial jobs it was necessary to increase the productivity
of the land. England increased the productivity of her agriculture by
the application of new ideas and techniques on two major fronts. First,
it was necessary to reform the old feudal pattern of land tenure. This
consisted, in part, of the enclosure movement which consolidated the
numerous land fragments into larger holdings. The consolidation
provided a more efficient economic unit, and the enclosure movement
made possible the extension of the area under cultivation by including
land that had been traditionally available for common use as pasture
or woodland or not used at all. The old feudal system, which heretofore
had characterized English agriculture, was changed into a more
enlightened landlord-tenant relationship,  This change gave the
peasants freedom of mobility and of choice of occupation, which even-
tually led to the creation of a labor supply as an abstract and impersonal
factor of production.

The second major change in English agriculture took the form
of new agricultural techniques and methods of production.  Better
systems of crop rotation consisting of legumes, small grains and turnips,
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In political theory, there were also significant changes.  The
current scientific thought and discoveries gave rise to the school of
natural laws in politics and morals. The idea of natural law held that
somehow in the siructure of the world there is a law that distinguishes
right from wrong. It held that right is “patural” and not a mere
invention of man. This theory was used to justify both constitutional
and absolutist governments.  Both forms of governments were rein-
foreced by arguments of natural law,

In England absolutism was philosophieally justified by Thomas
Hobbes and constitutionalism by John Locke. As all know, Locke’s
idea of parliamentary government and his concept of private property
had profound effects on the direction of economic development in
England, the United States and Western Europe; while the idea of
absolutism had its effects on the development of Russia and to some

extent even Japan.

So much for the general setting and changes from which economic
development in Europe seems to have emerged. We now turn to a
consideration of economic developuent itself as it took place in each
of the couniries listed above. In a general way this will be a consi-
deration of how the new ideas, inventions and habits of thought which
came out of the Renaissance and the scientific and commercial revolu-
tions were applied to economic development.  This application was
first made in England and for this reason its economic development

should be our logical starting point.
The Developmert of England

In England economic development began with the development of
agriculture, trade and commerce. Various trade and commercial
companies and financial institations were established in the seventeenth
century for the purpose of trading with the Orient, the Americas
and Africa. For this purpose England also developed a strong navy
to protect her irade vessels and to strengthen her position in world
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lem, and then to discover what further knowledge could be logically
deduced from the accepted definitions. Alternatively it proceeded by
affirming the nature of an object to be such and such (e.g. man is a
political animal or that he is a rational being) and then describing
how objects of such a nature do or should hehave.

Francis Bacon and Rene Descartes refuted this method of inquiry
and proceeded to construct the foundation of modern scientific pro-
cedures. Bacon and Descartes held that the medieval (or Aristotelian)
methods of inquiry were backwards, They asserted that truth is not
something that we postulate at the beginning, and then explore all of
its ramifications but that it is something which we find at the end of
a long process of observation, investigation and experimentation. They
maintained that there was a true and reliable method of knowledge.
More important, they maintained that once this true method was
known and practiced and the real working of nature was understood,
men would be able to use their knowledge for their own purposes,
control nature in their own interests, make new useful inventions,
improve their mechanical arts and add generally to their wealth and
comfort.?

This change of procedures in inquiry enabled man to understand
and effectively use his physical and social environment for purposes
of economie development and progress. It meant that thoughtful and
intellicent men could devote their time and energy to scientific
investigation which led to many inventions and technological advance
which in turn furthered the whole process of economic development.
Also this change in thought must have given people confidence in
themselves and in the future. They would no longer need to feel that
man’s golden-age was that of the ancient Greeks and Romans.  This
was a turning point in the history of Western civilization.

2 R.R. Palmer: A History of the Modern World, 1950.
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changes which preceded economic growth. The Renaissance was a
“rebirth” for those who thought of the Middle Ages as a dark and trance-
like period from which the human spirit had to be awakened. Tt was
a change in outlook on life, and in the role of man on this earth,

Prior to the Renaissance people in Europe had the paramount
idea that life on earth was only a trying preamble to life-eternal,
and as long as this idea prevailed, business spirit was neither en-
couraged nor did it find spontaneous nourishment, “Kings wanted
treasure and for that they fought wars; the nobility wanted land and
since no self-respecting nobleman would willingly sell his ancestral
land, that entailed conquest, too. But most people—serfs, village
craftsmen, even the master of the manufacturing guilds—wanted to he
left alone to live as their fathers had and as their sons would in turn.”?!
The Renaissance appears to have shaken this stagnant state of mind in
which the very idea of gain and progress was absent. It did this by
leading people to read about the past and look at the world around
them. This led to the discovery of new places and to the importation
of many valuable ideas and tools from the East,

The rise of many political states produced a sense of nationalism
and the urge to be strong for purposes of home security, self-defence
and even conquests. In other words, it contributed to the rise of
competition for political and economic power.  This competition
necessitated the development of agriculture and industries,

The scientific and commercial revolutions also were simply changes
in the ideas and conceptions of man and his role in utilizing and
modifying his physical and social environment to increase his material
wealth and comfort, This was basically a revolution in the methods
and procedures of scientific inquiry.  Throughout the Middle Ages,
the philosophy of science had been rationalistic and deductive or «
priort. Its characteristic procedure was to define the terms in a prob-

1 Robert L. Heilbroner, The Wor!dly Philosophers, 1953, p. 17.
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presumptuous, however, 1o think that a complete interpretation of
economic growth in all of these areas can be made in a paper of this
size or with the limited knowledge and information at my disposal.
Nevertheless, a serious attempt is made to include as many aspects of
economic development as possible.

The main dynamic factors which are at the core of economic
growth and progress are the following: entrepreneurship, technological
and social innovations, the availability of marketing systems, the
process of capital formation and the relationship between development
in agriculture and industry. These basic factors are all interrelated—
although they may be seperated for purposes of analysis—and the sum
total of their interaction appears to be the main force behind economic
development.

Our main interest in this paper is how these basic factors were
themselves created and how their interactions brought about economic
growth and progress. Before we face this task, however, it would seem
desirable to briefly discuss some of the important institutional and
fundamental changes which appear to have paved the way for economic
development in Europe. As will be seen, most of these changes had
to do with modifications in the values, habits, thoughts and activities
of the people of that age. These changes were necessary before there
could be any conceivable chance for the basic dynamic factors in
development to emerge.

Changes Preceding Economic Development in Europe

The main changes that preceded economic development in
Europe were: the Renaissance and Reformation; the discovery of the
new world and other places previously unknown to Europeans ; the
rise of national states; and the scientific and commercial revolution of
the seventeenth and eighteenth centuries, The Renaissance was simply
a change in the ideas and habits of thought of the people, and it may
be regarded as the initial and essential step that contributed to other
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Any realistic interpretation of historical events aud their con-
sequences must take into consideration the circumstances in which the
events took place. It must attempt to answer questions dealing with
when, where, how and why certain events came about. More important,
the interpretation should strive to find and verify ceriain generali-
zations that seem to characterize ihe causes, patierns and relationships
of the events under investigation.

The interpretation of econotic development, however, is more
than a mere consideration of events, It involves the understanding of
a whole process of modifications and remodifications of man’s relation-
ship to his physical and social environment, The process of develop-
ment is conceived, formulated and carried out by individual and
collective efforts.  There appears to be mnothing natural or inherent
about it. It is a man-made process which must he nourished and
improved by each succeeding generation. The physical manifestation
of economic growth is measured in terms of increasing per capita output
and income within any given area.

In this paper we will make an attempt to interpret the many
factors that have started the process of economic development in some
important areas of the world. The countries which will be considered
are: England, France, Germany, Japan, and Russia. Tt would be very
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and a virtually unlimited supply of capital, but cannot really “develop”
for lack of human resources. So far as the Hirschman model is con-
cerned, the Libyan case means that “unbalanced” growth, once started,
can remain unbalanced for a frighteningly long time.

Indeed, if any of the maxims of the development planner is
sustained by the Libyan experience it is, “When in doubt, educate”.



ECONOMIC DEVELOPMENT WITH UNLIMITED SUPPLIES OF CAPITAL 29

permit establishment of new enterprises based on imported raw

materials.
General Conclusions

If economic development means a combination of technological
progress and capital accamulation that will raise per capita productivity,
there is grave danger that Libya will retrogress rather than develop
over the next 20 or 30 years, That is, it is unlikely that Libya will
accumulate enough productive capital outside the oil sector, and raise
productivity enough in the non-oil sectors, to offset the drawing down
of oil reserves. Levels of living will of course rise, but essentially
through a form of capital consumption. The problem is created, of
course, by the shortage of human resources—the extremely limited supply
of labor, especially of the skilled variety, From the purely economic
point of view, there is probably some combination of big push in
education, liberal immigration policy, astute portfolio policy, and
conservation that could prevent such retrogression. Politically and
administratively such a combination is probably impossible to achieve

for any democratic government,

In terms of general theory of underdevelopment, the main conclusion
is that the importance of both shortage of capital and of the failure of
Say’s law can be exaggerated. The implication of the Lewis model is
that if capital were as unlimited as labor, growth could go merrily on
without let or hindrance. Few countries seemed closer to fulfilling the
conditions of his model than Libya before the discovery of oil; but once
capital was available in truly large quantities it immediately became
apparent that labor, far from being unlimited, was the major bottleneck
for growth. Nurkse’s model implies that a country with a strong
export—that is, one which is a substantial proportion of gross domestic
product and whose sales expand at a rate at least as high as target rates
of growth of income—should have no particalar problems. Failing the
strong export, it can still develop satisfactorily if it has a lot of capital
and invests on a broad front all at once. Libya has both a strong export
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One could also appraise mmport replacement in terms of skills.
A German camera or an Italian car embodies more meduns of foreign
labor than it costs in Libyan meduns, if paid for from ol revenues.
The development of Libyan industries thus becomes a way of replacing
foreign with domestic skills, as well as replacing foreign with domestic
commodities.

Need for a “decision function”

In this particular situation Libya badly needs a “decision function”
to which the whole planning operation can be related. Particularly
important is the decision with respect to division of oil revenues between
immediate improvements in economic welfare and capital accumulation.
The sudden access to nationally-owned wealth makes the “incomes
policy” the foundation stone on which all other economic policy must
be built. The path of subsidized increases in immediate welfare over
the next 20 years should be plotted, and the development program
designed within the restraint imposed by this path, so as to maximize the
stock of capital outside the petroleum sector at the end of the per-
spective planning period (say 20 years).

The present indications are that per capita income will reach
$1,330 by 1985, giving a national income of $4 billion with population
of 3 million people. On the assumption that the aggregate capital output
ratio is in the neighborhood of three to one, the development problem
might then be stated as accumulating a stock of capital outside the
petroleum sector amounting to £3 billion. In terms of monetary capital
or foreign exchange this task is not particularly difficult; but the rate
at which productive domestic capital can be accumulated depends
almost entirely on the rate of accumulation of human skills. Solutions
must also be found to the problem of finding markets for new industrial
products, infusing into the Libyan economy a generally high level of
research and techunology, and the discovery of additional raw materials,
either within Libya’s own borders or available at low enough cost to

€
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should be costed for planning purposes in terms of the Libyan factor-
cost component. As indicated above, the cost to the Libyan economy,
in terms of Libyan factors of production, is probably between 10 and
20 per cent of the oil revenues. Indeed, in the Libyan context a “labor
theory of value” makes very good seuse, and more rational allocation
in terms of man hours, weighted in accordance with the number
of hours of education associated with various types of skill.  One
might devise a new unit of account (a medun, let us say), measured

in man-education-units,

If costs of possible development projects were calculated in
meduns, with oil revenues costed in terms of Libyan meduns, many
would be “profitable”. The problem, therefore, is to choose from the
wide range of “profitable” projects which should be accorded highest
priority, in terms of their contribution to the development goals set
forth in the decision function. Two types of opportunity cost should
be caleulated; first, the opportunity cost of one project, in terms of
the contribution to development objectives, of alternative projects
which could be undertaken at the same time; and the cost of particular
projects, in terms of the contrihution ihat could be made by projects
undertaken at a later date, when the supply of human resources is
more adequate, In the Libyan case, the evaluation of projects now in
terms of projects later is particularly important. For Libya always
has the alternatives of investing her foreign exchange obtained through
oil revenues in foreign assets, or of holding oil reserves in the ground for
future use. A well-construed portfolio policy, aimed at an appropriate
balance of safety, liquidity, and high retarn might yield as much as
5 per cent on the average. At 5 per cent the value of foreign assets
would double in 14 years. The increase in value of oil reserves in the
ground is, of course, more difficult to forecast; but a part of the Libyan
government’s “portfolio” might be reserves of its own oil. Moreover,
diverting a larger share of oil revenues to foreign investment, or a
rigorous conservation policy, are the only effective ways of eliminating
inflationary pressure.
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The supply of skills, on the other hand, unless supplemented by
techmical assistance, may be regarded as virtually fixed in the short run.
It can grow only so fast as the inadequate educational system produces
trained personnel.

Letting “Y” represent natioual income, “a” represent the output
capital ratio, “Q” the stock of capital, “1” investment, “b” the ratio
of capital to human resources and “H” the stock of human resources,
we can then write,

Y:a.!Q; ANY = a1

I
>
o
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depends entirely on the rate of increase in the stock of human resources,

-

this simplified model the rate of growth of mnational income

Technical assistance which goes directly into the skilled labor force
brings an immediate increase in national income. Technical assistance
to the educational system or for research and surveys brings an increase
in national income after some gestation period. Thus if the oil revenues
were reserved for genuine capital formation, the rise of income in
Libya would depend solely on the quantity and quality of technical
assistance provided.

Need for a new calculus

Under the conditions outlined above, evaluation of development
projects in purely financial terms can be very misleading. The usual
sert of cost : benefit analysis, in which increases in monetary income
generated by a project are compared with the monetary cost associated
with it, would lead to an inappropriately conservative development
policy. Foreign exchange which becomes available to the Libyan
Government through the marketing of oil, and the capital equipment,
raw materials or skilled labor obtained with this foreign exchange,



ECONOMIC DEVELOPMENT WITH UNLIMITED SUPPLIES OF CAPITAL 25

in the model, in order to make fuller use of oil revenue? There are
formidable obstacles. First is the massive volume of foreign skills
required to run such schemes; second is the possibility of finding outlets
on the world market (the domestic market is too small); third is the
need to adjust the infrastructure (port facilities, government agencies,
banking facilities, etc.) to such a drastic mutation of the economy.
We doubt very much the possibility of going much beyond the limits
set in the model,

Since Libya has as yet no strong industrial base other than oil,
building up an economy which can continue to grow when the oil is
exhausted means finding other export industries, where Libya ean
compete in world markets on the basis of superior skills. The comparative
advantage in skills will have to be quite marked to overcome the handicap
Libya faces in terms of transport costs. Scientifically oriented industries
in which transport costs are negligible come to mind, like electronics
and optics. In short, to become independent of oil, Libya, whose main
problem is precisely shortage of skills, must contrive to become an
exporter of skills embodied in exports. Achieving such a position will
require both a very liberal policy towards immigration of scientists and
technicians and an enormous “big push” on the education front—which
in turn will require immigration of teachers, a matter of the utmost
delicacy from the political point of view.

The importance of technical assistance

Capital is now virtually a “free good” in Libya, in two senses.
First, the cost of foreign exchange obtained from oil in terms of
Libyan factors of production is probably not more than 10 per cent of
the value of the oil and probably less than 20 per cent of Libyan
revenues from oil. That is, capital obtained by investing oil revenues
is close to being costless to the Libyan economy as such. Second, if
all oil revenues were used for formation of directly productive capital
the marginal productivity of such capital would soon fall to zero and
would remain there for a good many years.
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(a) The whole domestic investment of the country, private and
public sectors together, amounts to 44 per cent of oil revenue in case
A (2.8 million barrel/day) and to 62 per cent of oil revenue in case
case B (2 million barrel/day). Can we modify the basic assumptions
of the model so as to enable the government actually to apply the
constitutional rule of spending 70 per cent of oil revenue on develop-
ment projects? The answer is “no”. Even if productivity in industrial
sectors increases by 6 per cent per year; even if the labor force grows
by 4.6 per cent per year; and even if the government undertakes to
finance all domestic capital formation in the country, including all
residential buildings and all private plants — the total investment will
fall short of the 70 per cent constitutional rule with an oil production
of 2 million barrel or above;

(b) Under such circumstances, the temptation to increase public
or private consumption beyond the limits set in the model will be very
great. There is of course the possibility of extending educational and
training facilities, thus using oil revenue for “human investment”
Other social schemes, such as a public health policy directed to mas
preventive medicine, could also be enlarged, On the other hand,
additional expenditures of this type would require basic infrastructure
(school buildings, roads, dispensaries, etc.) and trained personnel,
There are therefore limits to any rapid expansion of these sectors
Libya could increase private consumption much beyond the rate of ¢
per cent per year through imports; but the economy then becomes
more dependent on oil, not less, and exhaustion of oil reserves could
lead to a drastic decline in living standards.

(c) Finally, if capital formation and consumption are kept within
the limits set in the model, the government must decide whether to
allow oil revenue to accrue at such a high rate or conserve reserves in
the ground; and it must decide how to invest accumulated foreign
reserves of such magnititude,

Enlarging investment capacity

Could the investment capacity be enlarged beyond the limits set
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No specific entry has been made for interest on accumulated foreign
assets. We have merely entered x on both sides of the equation,

On the expenditure side, the inerease in foreign assets for the
current year, is a residual, the difference between total resources and
the first three terms of expenditure (e and f and g). This is the key
figure for which we have been locking all along :

(a) Under assumption A (oil production, 2.8 million b/d), the oil
revenue is £307 million, and we find an increase of foreign assets of
£37 million, which means that the domestic economy has ahsorbed
only £70 million out of £307 million less than 23 per cent of the oil
revenue.

(b) In case B (oil production, 2.0 million b/d), the corresponding
figures are £219 million for the oil revenue, £145 million for the
ncrease of foreign assets, and only £74 million out of £219 million
ie. 34 per cent, for the rate of domestic absorption.

In the preceding years, foreign assets will have accumulated in
similar fashion, In 1972, to the enormous accumulation of foreign
sssets we must add the interest “x” from the preceding years.  They
nay easily reach a value of £50 million in case A and, say, £30 million
n case B, thus bringing the total annual increase of foreign assets to
£987 million and £249 million respectively. This figure would be the
equivalent of about $350 per capita, or about half a year’s income.
The equivalent for the United States would be net foreign investment

of $350 billion per year.

Results of projections

It is of course our main finding that, under the assumptions made
in the projection, the rate of accumulation of foreign assets is extremely
high. Examining the “expenditures” side of the equation, we can
formulate three main consequences as follows :
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rate) over 23 years. This would be considered a high target for many
countries in the world. Indeed consumption per capita can hardly rise
in such overpopulated countries as the Maghreb group and UAR if they
want to save enough for the growth of their economy. For Libya,
however, 6 per cent will probably be found to be a low rate, in the
sense that with the very high marginal propensity to consume, it will
be difficuli for the government to limit consumption to these levels.
This rate would bring consumption to £200 million in 1972. Tt goes
without saying that this rate is part of the political choices to be sub-
mitted to the National Counecil,

For government consurmption (the current expenditures budget)
we will adopt the 7 per cent rate alrcady used for government services.
This would also be a political choice. We thus obtain a current budget
of £96 million, a difficult ceiling to maintain under Libyan conditions.

The accumulation of foreign assets

We can now balance resources and expenditures using equation
2)
Hyp. A Hyp. B

Mia £ Mln £
(a) GDP, non oil,
market price 340 345
-+ (b) Oil revenue 307 219
+  (¢) Oil wages less remittances 20 11
+  (d) Interest from past foreign assets x X
Total, resources . . . . . 607 + x 575 -+ «x
Equals :
(e) Private consumption 200 200
=+ (f) Public consumption 96 96
+  (g) GCF, non-oil 134 134
4 (h) Increase, foreign assets 237 + x 145 + x

Total, expenditures : . . . . 667 + x 575 + x
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If we compare these figares with the 1964 GDP, we see that
Hypothesis A results in an annual rate of increase of 12 per cent for
the GDP, whilst Hypothesis B corresponds to a rate of growth of 9.7
per cent. In either case we may say that the economy is growing at full
speed, far above any level so far observed in Africa.  The non-oil
sector progresses at a slightly slower rate, 7.8 per cent—a rate never
observed in Africa. Once again, these rates are not a forecast, but are

merely the outcome of our assumptions on productivity increases.

Gross capital formation and consumption

We are now in a position to assess the gross capital formation figure.
Several methods can be used to make a projection consistent with the
GDP and other factors. For the capital intensive industry, we suggested
an investment of €100 million over several years preceding 1972.
Assuming an upward trend in 1972, investment of this type may amount
to a maximum of £40 million (as a comparison, the gas liquefaction
plant may cost £ 60 million spread over 2 years, ie. 30 million per
year). With capital/output ratios of 3 for industry and 2 for other
sectors, investment in these sectors can be estimated as 31 million. A
third component will be an arbitrary figure for investment in agri-
culture, say £7 million (for so short an interval there can hardly be
any rigid capital/output ratio for Libyan agriculture, since most invest-
meut will be long-term). Finally, we may assume that as much as
£50 million? is spent on residential buildings and public works, The
total fixed capital formation would be £128 million, to which we will
add £ 6 million for increase in stocks. We thus obtain a maximum

ficure of £134 million as capital formation.

The next choice we have to make is the level of private con-
sumption. This is a policy variable. A growth rate of 6 per cent per
year means a doubling of per capita consumption (3 per cent annual

7. This figure is obtained as a residual, assuming a value added of 45 for construction
and public work, or else a gross production of 76, from which 26 is deducted as
civil engineering already incorporated in the first three components,
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Hyp. B : Labor intensive

industry : 130,000 Libyans, 6,000 foreign skills
Capital intensive
industry : 4,000 Libyans 2,000 foreign skills

It will be noted that the additional production of 30 million £ is
obtained by allowing 2,000 more foreign skills than in the preceding
case. This is a mere illustrative figure, but it shows that with a right
manpower domestic market, Libya can only increase production by
importing more skills (and training her own workers); on the condition
(which will prove correct) that there is no financing bottleneck. We
cannot say that this policy will give more jobs to Libyans, hut it will
give more highly paid jobs and will decrease the dependence of the
economy on oil.  On the other hand, the economy will be more
dependent on foreign skills—which means that the two targets, in-
dependence from oil and independence from foreign skills, contradict
each other.  One of the basic issues of any plan is, therefore, to make
a political choice between the two targets.

Finally, we find that by multiplying manpower by productivity,
we will get the following industrial production (millions £) :

Ass’'m Ass'm
A B
Labor intensive : 4 79
Capital intensive : 30 30
Total : 104 109

Adding up production figures for all sectors we obtain the GDP :

At Factor cost At Market price
A B A B
0il sector : 550 400 550 400
Non-oil sector : 305 310 340 345

Total : 855 710 890 745
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okills. This fact has been also taken into account in the other services
(bank senior employees, hotel senior employees, ete.), though the rate

if immigration has been sei much lower in the service sector.

Having found 126,000 to 134,000 workers in the industrial secior,

we will adjust the produciion to these workers—an essential feature of

the model—and not impose on them, through the oil revenue and the
development budget, a rate of activity derived from the 70 per cent
rule or otherwise. This procedure will not only be useful for clarifying
our own deductions, but it is suggested that this methed (or a somewhat
more refined method of manpower halance) should be the key rule of
planning in Libya. If more money is forced into the industrial sector,
wages will increase, inflaticn will take place, but—the quantity of goods
and services that can be produced being rigidly defined by the man-
power available and its productivity—the only result will be that more
money will be paid to get the same production,

If the present productivity were applied to 125,000 workers, we
would have industrial output of £50 million. Since we have made the
assumption that productivity will increase by 3 per cent per year
(more plants, less handicrafts), we will have a production of £7117
millions with the same workers. As was suggested earlier, we would
raise this figure further by taking into account the high increase of
productivity expected from capital intensive projects. On the assumption
that around £100 million will be invested during this period on this
type of project (an assumpticn to be tested from the financing angle
at a later stage), we could expect a production of £ 30 million® in
this sector in 1972. In this case, the manpower balance will be as
follows :

Hyp. A : Labor intensive

industry : 122,000 Libyans, 6,000 foreign skills
Capital intensive
industry : 4,000 Libyans, 2,000 foreign skills

6. Assuming a capital/output ratio of 3.3.
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the need for a long-term policy of increasing supply;

- The growing market for food processing industries based on
unports (flour mills, ete.) as well as local production,

Turning to industry, the total manpower available can be deducted
from a manpower balance derived from the other sectors.  Dividing the
production figure by the productivity, we obtain the following figures :

Number of workers in 1972 :

Oil (A) 31,000 of which Libyans 26,000 and foreigners 5,000
0il (B) 22,000 of which Libyans 18,500 and foreigners 3,500

Services

& Trade 107,000 of which Libyans 102,600 and foreigners 5,000

Govt,
services 83,000 of which Libyans 80,000 and foreigners 3,09_9
Total manpower : A 208,000 and foreigners 13,000

(except industry & transport) B 200,000 and foreigners 11,500

To be compared with:
Total Libyan manpower : 334,000
(non-agriculture)

Hence, by difference:

Manpower, industry and

transport A 126,000
B: 134,000

It will be noted that in the oil sector, we have allowed for 5,000
or 3,500 foreigners in hypotheses “A and B” respectively. The figures
themselves may be somewhat arbitrary, but they illustrate the fact that
in the medium term, i.e. for the next 8 years, no inerease of productivity
can be expected in the industrial sectors (especially in highly capital
intensive sectors like oil), without allowing immigration of foreign
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for other services, A different rate would not affect our conclusions
since these services appear on both sides of the equation.

The production in agriculture results wholly from our assumptions
on manpower and productivity. The overall index of productivity,
with a 4 per cent annual rate of growth, is 137 per cent, which means
that income per farmer will increase only by 37 per cent as compared
with 1964, even if productivity actually grows as fast as we are assuming.
In other words, the increase of productivity alone will not do much to
reduce the income gap between farmers and city workers. This situation
calls for a policy of massive subsidies to farmers. Otherwise, rural
migration would be much faster than we have assumed and rural life
might be damaged forever. This is one of the important illustrations
given by the model, though full particulars are not given: e.g. compare
annual income per farmer, £184, i.e. £ 37 per capita,with average con-
sumption figure per capita given later, i.e. 100 and above, which in
turn implies £163 and above per capita in cities. This gives a ratio of
1 to 4.4 for rural/cities levels of living, against 1 to 4 now. The gap is

widening,.

Agricultural production was about £26 million in 1964 (a good
crop year). Thus the figure for 1972 is £31 million, If productivity
remained unchanged, if rural migration were faster, or even if rainfall
were less in 1972, agricultural production could fall instead of in-
creasing. In a total private consumption of £200 million, food con-
sumption could be of the order of £80 million as compared with basic
domestic production of £31 million plus a value added in food process-
ing industry of £ 8 million at most. Thus consumption will be more
than twice the production, Yet the population is growing quickly and
Libyan incomes are at a level where the income elasticity of demand
for food is high. Three conclusions emerge from our analysis of the
agricultural sector :

- The need for massive subsidies to farmers ;

- The widening gap between demand for and supply of food and
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Projection of the GDP

In order to project the GDP, we will assume arbitrary rates of
growth for exogenous sectors, the productive non-oil sectors ( agriculture
and industry) being considered endogenous sectors. Furthermore, two
alternative levels will be tested for oil. The following table gives the
targets for the exogenous sectors :

Projection of GDP (Mlns. £L):

Exogenous sectors

Value added by : 1964 1972 AO‘;“‘(‘;‘:OS;:"
Oil - hyp. A 166 550 16%
-hyp. B 166 400 1%
Services, rent 24 30 2.8%
others 15 25 6%
Trade, factor cost 27 50 : 8%
Government services 38 ‘ 65 7%

The annual rates of growth of oil output (11 and 16 per cent)
correspond to the production of 2 and 2.8 million of barrels per day.
A low rate of increase has been assigned to the rent of houses (2.8 per
cent), implying that rents will fall with the rapid increase in number
of houses being built. This assumption reflects government intentions.
The “service” sector (hotels, banks, etc.) is growing rapidly (6 per
cent—though admittedly less rapidly than in the past, as a result of
the policy of diverting workers towards industry. The figure for trade
(8 per cent) has been selected to match the rate of growth of con-
sumption. Finally, government services increase at 7 per cent, allowing
a 10 per cent rate of growth for education and health and 6 per cent
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on the assumption that the labor force in agriculture will grow only by
1 per cent per year, as against 4.6 per cent for the total labor force.
This assumption allows for a continuation of the drift from rural areas
to cities, but at a pace which will not seriously endanger agricultural
production or rural life. Correspondingly, the labor force in the cities
will amount to 334,000, an annual increase of 5.7 per cent—the same
order of magnitude as was observed in the last few years. This is a very
fast rate indeed, if judged by the accumulation of slums in the two main
cities of Tripoli and Benghazi.

Increase in productivity

Finally, as a result of a liberal policy of import of foreign skills
and a vigorous training program (agricultural extension and vocational
training) productivity will increase everywhere, at the following rate :

Agriculture : 4 per cent a year

Oil sector : 5 per cent a year
Industry/Transport : 3 per cent a year
Government services : 3 per cent a year.

A new non-oil, highly productive sector will be established (gas
liquefaction, petrochemicals, etc.) so that the overall rate of productivity
in industry will be higher than 3 per cent, depending on the size of
the latter sector. (We will allow a minimum rate of 6.7 per cent and
we will see the requirements in terms of foreign skills.)

The rate of growth of productivity being assigned to the agricultural
sector (4 per cent) is likely to prove impossible. However, a lower
rate would not greatly alter the results, because of the small share of
agricultural production in the GDP.

No increase of productivity has heen allowed for private services
(other than transport) or for trade. The present level of productivity
is artificially high, due to the high profits and high wages in those
sectors,
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and physical adjustments that such a rate of growth would imply. The
purpose of the projection is merely to show the possible consequences
of the strain such a rate of growth would impose during the next five
years.

Capital being unlimited, the growth of the non-oil economy will
depend entirely on manpower and skills available. In other words, the
final level of production will depend on the number of Libyan workers,
the volume of foreign skills adniitted, and the training effort (par-
ticularly the efficiency of agricultural extension services and the

vocational training schemes) to be accomplished between 1965 and
1972.

To permit the economy to expand at the fastest possible rate, we
will make three optimistic assumptions:

Growth of the overall labor force

The labor force will grow faster than total population, by importing
foreign workers, increasing the participation rate of the active popula-
tion or having more women work in cities. In 1964, there were ap-
proximately :

140,000 males working in agriculture

214,000 males and females working outside agriculture

354,000 workers, excluding women in agriculture and 32,000
unoccupied workers in cities.

At a natural growth rate of 3 per cent the working population
should reach a level of around 450,000 in 1972. We will assume that
it reaches a level of 504,000, which implies that more than 54,000
additional workers actually join the labor force—or perhaps as much as
74,000 to 84,000, since technological unemployment is bound to appear
in so fast-growing an economy,

Growth of the agricultural labor force

Out of these 504,000 workers, some 170,000 males (and more
women) will be assumed to work in agriculture. This figure is based



ECONOMIC DEVELOPMENT W1TH UNLIMITED SUPPLIES ngCéIETAL 13

Subtracting from cost inpuis of raw materials and depreciation,
we find the wages paid by the companies in Libya,

We then have a simple form of equation (2):
Resources : -DP, non-oil sectors
+ Govermment revenue paid by oil companics
+ Wages, oil (less family remittances)

Expenditures : = Private and public consunmption
-+ Gross capital formation, non-oil
+ Net iucrease in foreign assets.

With the oil revenue increasing from year to year, the programming
problem for Libya is to determine the optimal allocation of oil revenues

among three uses :

(a) Gross capital formation in the non-oil sector
(b) Private and public consumption

(c) Net increase in foreign assets,

The Government has stated that 70% of the oil revenues should
be allocated to development; that is, to “gross capital formation of non-
oil sectors”. As we have seen above, however, there are limits to the
absorption of capital imposed by the lack of skills. In order to illustrate
these limits, we will attempt to make a projection of the economy, until
the end of the next five-year plan, i.e. to 1972. This is not a forecast,
but a means of illustrating the consequences of two basic assumptions:

(a) The level of oil sales will be between 2 and 2.8 million barrels
per day. The first figure, 2 million, is likely to he below the actual
1972 figures (taking into account the present level of 1.7 million and
adding expected production of the newer companies). The second,
2.8 million, is likely to be a ceiling figure, but is not extravagant.

(b) The development of the non-oil economy will proceed as
fast as possible without inflation, This assumption does not mean that
such a rate will actually materialize; nor is it a recommendation. It
would probably be better for Libya to allow herself more for the social
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We must also take aeccount of possible accumulation of foreign
assets from two sources:
(a) If exports exceed imports plus profit transfers, an increase of
foreign assets will appear as a residual:

(b) Interest on Libyan assets abroad.

These two terms will be used as poliey variables, Their sum will
be called the increase in foreign asseis.

Substituting the difference “Exports less Imports” as expressed in
equation (1) we obtain :

GDP less net profit, oil companies and family remittances, less
depreciation of oil capital

= private and public consumption

+ gross capital formation, less gross capital formation in oil sector

+ mnet increase of foreign assets.

We can now subvided both the gross domestic product and the gross
capital formation into two components, i.e.:

- for GDP : GDP, il and non-oil

- for GCF : GCF, oil and non-oil

The preceding equation then reads;

GDP, non-oil
+ GDP, oil, less net profit, oil companies and family remittances,
less depreciation, oil capital

= private and public consumption
+ gross capital formation, non-oil
+ net increase of foreign assets.

In the accounts of oil companies, we find the following balance :
Oil sales = GDP, oil + inputs
= Cost + government vil revenue -+ mnet profit
It follows that :
GDP, oil less net profit less depreciation of oil capital
= Government oil revenue -- (cost less inputs less depreciation
oil capital).
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for latent entrepreneurship that was already there, although no one

recognized it!)
A Projection for the Libyan Economy

In order to clarify the problems Libya will face in her development
over the next decade, some illustrative projections may be made. Two
basic equations will be used for projections.  The first expresses the
identity that the ex post supply equals the demand: (Equation 1)

- Supply: GDP + imports of goods and services
(GDP = Gross Domestic Product)

- Demand: = Consumption of goods and services by

a) the private sector, i.e. Households and
b) the Government;

+  Gross capital formation, i.e.
a) GFCF, gross fixed capital formation and
b) net increase in the stock of livestock and

stocks in the trade sector;
+  Exports of goods and services.

The second equation refers lo the balance of payments. Exports
less imports equal:

- Net factor payments to the rest of the world (mainly transfer of
net profits of oil companies
. Net transfers to the rest of the world (mostly family remittances
sent abroad by foreigners resident in Libya)
- Less new investments made by foreign companies to Libya
(mainly gross capital formation in the oil sector)
- Provision for depreciation of foreign assets in Libya (reimburse-
ment by Libya of capital invested by foreign oil companies)

Thus, exports less imports equal:

+ Net profits from oil companies and family remittances
+ Depreciation of oil capital
— Gross capital formation in the oil sector.
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The Long Run Employment Problem

Finally, the development of the petroleum sector does not in itself
solve the problems of providing high-productivity employment for the
entire Libyan labor force. Indeed, because of the drift to the cities
that it prompts, for the moment it has aggravated the employment
problem. As will be demonstrated in more detail below, it will be
difficult to generate a rate of industrialization that would absorb the
entire increase in the labor force; yet if the rate of industrialization is
only moderate, while unemployment in the cities is avoided, the in-
crease in the population in the agricultural sector will be such as to
make it extremely difficult to raise per capita output in that sector.

Entrepreneurship

Surprisingly enough, entrepreneurship no longer seemed to be a
serious bottleneck in the Libyan development situation, The oil industry
and a few other large scale enterprises were, of course, essentially
foreign undertakings. Italian, Egyptian, Jugoslav and Tunisian entre-
preneurship also appeared in small and middle-sized establishments,
Most impressive, however, was the upsurge of purely Libyan enterprise,
not only in commerce and finance but also in manufacturing. Some of
oil drums,

the new activities were directly related to the oil industry
gas tanks, desert equipment, trailers, etc.—and some to rising levels of
domestic consumption, Some of the most successful entrepreneurs are
men of very limited formal education, but the few University graduates
among the older generation have also found new outlets for their talents.
Indeed the rapidity with which an indigenous entrepreneurial class has
appeared raises grave doubts about the validity of the theories of the
Weber-Hagen variety, which suggest the need for fundamental and
slow-moving socio-cultural change before entrepreneurship can evolve.
(Perhaps, however, Hagen would find the beginnings of change in the
socio-cultural framework in Libya with the Italian invasion in the
1930’s, and argue that the oil discoveries merely provided opportunities

5. The term «industrialization” here means growth of the non-agricultural sector,
including services. It should be pointed out, however, that there are severe limitations
to the growth of the services sector of a single ecomomy.
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If it is regarded as an objective of economic policy to build a
Libyan economy that can eventually maintain present levels of con-
sumption without dependence on petrolenm production, it is obvious
that the situation in 1966 was far indeed from this target.

Creeping Inflation and Reverse mport-Replacement

The Libyan Government is confronted with a dilemma concerning
import policy and the checking of inflation. A liberal import poliey
is the easy way to offset the expansion of the money supply
through the growth of petroleum exports. Under current con-
ditions, the sales of oil are tantamount to printing money. In the
absence of offsetting increases in imports the present creeping inflation
could become a galloping one. On the other hand, a liberal import
policy has the effect of destroying Libyan enterprises which have already
Leen established but are unable to compete with imports at the present
time. Since the cost in Libyan factors of production is such a small
fraction of the value of oil, imports are in a sense subsidized. The
question arises as to whether it might not be better to subsidize Libyan
enterprises having favorable long run prospects, if only for the training
facilities that such going concerns provide to the Libyan labor force.

Instability from the Supply Side

A part of the function of the Libyan Stabilization and Development
Agency established in 1952 was to time development expenditures in
such a way as to counteract the violent fluctuations in income and
employment generated by fluctuations in agricultural production. The
basic idea was to stockpile both barley and foreign exchange reserves,
so that in drought years income and employment could be provided by
accelerating the development program, while food was provided and
inflation prevented by selling barley from stocks. The development of
the petroleam sector has not reduced the violence of the fluctuations in
the agricultural economy, and the dependence on petrolenm introduces
a new element of instability.
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Uncertainty

The Libyan economy is also characterized by an unusual degree
of economic uncertainty. The change in the economic situation with
the oil discoveries has been so drastic and discontinuous, especially
where future prospects are concerned, that little in past experience is
useful as a basis for policy decisions. This comment applies particularly
to the evaluation of new industrial investment projects. Moreover,
the new Libyan economy is very poorly “hedged”. Recent growth and
prospective growth in the immediate future is dependent almost entirely
on the volume of production of petroleum and world market prices of
this single export. Neither the value nor the price is predictable with
any degree of certainty, particularly in the remote future,

Still a Deficitary Economy

Except that the standards of living have risen substantially and
the foreign governments have been replaced by foreign oil companies,
Libya is a deficitary economy still. If one esiimates the output of
Libyan factors of production, including in the figure of gross national
product only the strictly Libyan contribution to the value of oil pro-
duction, it is clear that total consumption, public and private, exceeds
this production figure. Total imports far exceed exports exclusive of
oil, and this gap will increase. By 1966 Libyan imports had increased
fourfold since 1957, more than twice as much as the increase in imports
into such neighboring countries as Morocco, Tunisia and the United
Arab Republic. Per capita imports into Libya even in 1963 were more
than four times those of the United Arah Republic or Morocco, and
more than three times those of Tunisia, Meanwhile, exports of com-
modities other than oil have declined, mainly as a result of rising internal
consumption. Exports of a few commodities, such as wool, citrus, carpets
and tomatoes increased between 1960 and 1964; but the exports of
others, such as peanuts, hides and skins, castor seeds, fish, esparto
grass, sponges and almonds, fell, in some cases substantially, The budget
is in deficit if oil revenues are excluded.
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Libya, 1966

At first blush, the discovery of oil in large quantities seems to have
transformed the Libyan economic picture almost literally overnight.
The Libyan economy of 1966 had a curious “Arabian nights” quality;
customary models of analysis of underdeveloped countries seemed ir-
relevant. Beneath the surface, however, lurked the same fundamental
problems as were present in 1952.

Rapid Economic Growth

In the first place, the rate of growth of national income since 1960
has been fantastically high (of the order of 25% per year). This rapid
growth is due almost entirely to the impact of a single “leading sector”.
The rate of population growth is also high, possibly above 3% per
year; nonetheless the rate of increase in per capita income is several
times as high as the targets set in the more ambitious development
programs of other countries.

Factor Endowment

In the second place, Libya now has a very unusual pattern of factor
endowment. Libya currently enjoys abundant capital and an abundant
supply of foreign exchange. There is for the moment an adequate
supply of unskilled labor. On the other hand, there is still a scarcity
of known water resources and of known natural resources other than
petroleum. Finally, there is a severe shortage of human skills.

In terms of the ordinary neo-classical analysis of factor proportions,
therefore, Libya should produce commodities utilizing large amounts of
capital, substantial amounts of unskilled labor, very little water or
natural resources except oil, and virtually no human skills. The choice
of technology in the production of particular commodities should be
guided by the same considerations. But where to find commodities or
techniques conforming to this peculiar factor endowment?
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ployment may exceed half the labor force of some districts when drought
is acute. In Benghazi and Tripoli, cyclical unemployment of the kind
familiar in advanced countries may also be seen among industrial
workers, craftsmen, dock workers, and the like. Finally, there was a
substantial amount of “potential” unemployment, in the sense that
simple improvements in techniques could release large numbers of
workers for absorption into other occupations. Altogether, these various
forms of unemployment constituted a substantial reserve of manpower,
which could be tapped as economic and social development proceeds.
The successive elimination of these various forms of unemployment
would be only partially offset by reduced reliance on child labor as
education became more widespread.

Economic Development : 1952 -1958

Such development as took place under the six-year plan of 1952-
58 was mainly the result of government enterprise, partly because the
most important source of capital has been foreign aid granted to and
administered by the Libyan government. Total foreign aid in 1954-55
was running in excess of $26,000,000 per year, or more than half the
estimated national income.

In 1956, both the British and the American grants were running at
even higher rates : the budgetary subvention from the United Kingdom
was raised by £250,000 in the fiscal year 1956 and by £750,000 in the
following year; American assistance reached $12,000,000 per year, of
which 85,000,000 was specifically earmarked for development. The
sums earmarked for development alone exceeded 20 per cent of national
income; and since all foreign aid relieves both the budget and the
balance of payments, the whole amount might be regarded as adding
to the financial resources for development. These grants were large
only relative to the very low national income; truly large-scale projects
were still not possible in Libya. But the lack of natural resources,
technical and managerial skills, and entrepreneurship was even then a
much more serious bottleneck than lack of capital.
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the country. Fezzanese agriculture operated at a deficit. The power
plant in Tripoli operated at a deficit; the railways operated at a deficit;
the harbour and the gas-works at Tripoli had incurred deficits in several

years of the past decade, and so on.

These separate deficits reflected the hard fact that the whole Libyan
economy operated at a deficit. The country did not produce enough to
maintain even its low standard of living. For four decades, these deficits
were made good by foreign governments; by Ttaly during the thirty
years when Libya was an ltalian colony; from 1943 to 1952 by the
Administering Powers (the United Kingdom in Tripolitania and
Cyrenaica, France in the Fezzan);* and in the “fiftics by foreign aid and

leases of military bases.

Population end Manpower

The manpower problem in Libya took the form of inadequate skill
and low productivity, rather than insufficiency of total numbers of
workers, Despite the small size of the total Libyan population, there
was no evidence that the country is underpopulated relative to its natural
resources and existing techniques. Moreover, judging from prewar
figures, the ratio of active to total population was higher in Libya than
in some other African countries, partly because about one-quarter of
the children between ten and fourteen years of age are members of the

laber force.

There was, moreover, a large pool of unemployment on which to
draw. In the first place, there was a hard core of underemployment and
low-productivity employment which probably exceeded one-third of
the labor force. This unemployment was aggravated by seasonal fluc-
tuations sometimes reaching 80 per cent of the labor force in the off
seasons. In periods of drought, a substantial volume of visible unem-
ployment also appeared in Tripolitania and Cyrenaica. Visible unem-

4. The Ottoman administration apparently succeeded in collecting more in taxes
than it spent within the country, but no reliable information is available concerning
the relative levels of production and living standards in that period and today,
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low-grade sulphur. There was no coal, no water power, and—it was
thought—no oil. The labor force was largely unskilled. Any new in-
dustries would be handicapped by the distance of Libyan ports from
the major European, North African and Middle Eastern centers.

Entrepreneurship

With so little to work with, it was not surprising that vigorous indi-
genous entrepreneurship was rare, The Libyans themselves were almost
entirely confined to agriculture of a rather primitive kind, although the
Arab garden was in its way an efficient unit. About one-fifth of the
population was nomadic and another fifth semi-nomadic.  The only
other important occupation of Libyans was textiles and handicrafts.
Before the war, a considerable number of Jews were engaged in
trading and small enterprises, but post- war emigration resulted
in the virtual disappearance of this group. By 1951 only 7,000 Jews
were left in the country, Large-scale enterprise, whether in agriculture,
industry, commerce, or finance, was mostly in the hands of Italians.
The war brought a substantial exodus of Italians, especially from
Cyrenaica, and at the time of transfer of sovereignty there were only
50,000 left, mainly in Tripolitania.

It was commonplace among observers of Libyan affairs to describe
the economy as “deficitary”. There were deficits in the budgets of all
three provinces, and of most municipalities; the expected budget surplus
of the federal government will be exhausted by grants-in-aid to the
provinces. There was a deficit in the balance of trade, whetl:er in com-
modities alone or in goods and services combined, of all three provinces;
this deficit was not met by net receipts from foreign investment, as it
might be in an advanced country, but by the grants-in-aid, military
expenditures, and investments of foreign powers. The wheat-growing
experiment at Barce operated at a deficit; the tobacco-growing scheme
launched at the Azienda Tabacei Italiani operated at a small deficit;
most of the Italian colonization schemes operated at a deficit, perhaps
because they were conceived on too grandiose a scale for the nature of
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country. Libya, like other oil-rich countries, now faces the problem of
“sowing the petroleum”.

Libya, 1952

When Libya became an independent nation under United Nations
auspices at the end of 1951, the prospects for Libyan economic and
social development were discouraging to Libyans and foreigners alike.
It was taken for granted that Libya would need substantial capital assis-
tance from abroad, and technical assistance as well. The Libyan economy
seemed to offer distressingly little with which to work. The “expert”
view was that for decades to come economic development of Libya must
consist largely of raising productivity in agriculture, including animal
husbandry. At that time over 80 per cent of the Libyan population
was engaged in agriculture and animal husbandry. It seemed unlikely
that this proportion would, or even should, drop significantly during
the next few years. Agriculture itself faced extraordinary difficulties.
For the population of only 1,200,000, Libya appeared at first blush to
be a very large country—1,750,000 square kilometers. Some 95 per
cent of the people were concentrated in the Tripolitanian coastal plain
and in the Cyrenaican and Tripolitanian Jebel. The rest lived mainly
in the strings of oases in the Fezzan.

Even in the occupied areas the soil was not good. The rainfall in
Tripolitania and Cyrenaica was both inadequate and unreliable.  The
Fezzan had virtually no rainfall but had underground water near the
surface. Expansion of Libyan agriculture clearly required extension
of the irrigation area, but the degree to which underground water
resources would permit such expansion was not clearly known.

If the prospects for rapid expansion of agriculture were not bright,
the prospects for industrialization were still more limited. The basis
for industrialization was almost completely lacking. Libya had no
known mineral deposits big enough or rich enough to justify exploitation,
except for such relatively unimportant things as natron, carnallite, and
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become virtually unlimited for the foreseeable future, through the
appearance of a strong export (oil), while other resources remain scarce.
The conclusions reached, we will find, throw some doubts on the
usefulness of either the Hirschman-Lewis and Nurkse models as general
theories of underdevelopment.

Few countries have undergone so sudden and drastic a transfor-
mation of their economic prospects as Libya. In 1952 Libya seemed to
be an almost hopeless case :

Libya’s great merit as a case study is as a prototype of poor country.
We need not construct abstract models of an economy where the
bulk of the people live on a subsistence level, where per capita
income is well below $50 per year, where there are no sources of
power and no mineral resources, where agricultural expansion is
severely limited by climatic conditions, where capital formation is
zero or less, where there is no skilled Iabour supply and ne indige-
nous entrepreneurship. ~When Libya became an independent
kingdom under United Nations auspices (December, 1951) it ful-
filled all these conditions. Libya is at the bottom of the range in
income and resources and so provides a reference point for com-

parison with all other countries.?

Today Libya is a prototype once again, but it is no longer a
prototype of a poor country. It is rather a prototype of unbalanced
growth. The average income has surpassed £1.160 ($450). On the basis
of this single simple measure Libya is already approaching a level com-
parable to that of some countries which are no longer considered under-
developed. As in other oil countries, however, such averages can be very
misleading. In terms of levels of living of the farmers and unskilled
workers who still constitute the bulk of the population, or in terms of
levels of health and education, Libya is still clearly in underdeveloped

3. Benjamin Higging, Economic Development : Problems, Principles, and Policies,
1st Edition, New York, 1959, p. 26.



ECONOMIC DEVELOPMENT WITH UNLIMITED SUPPLIES OF
CAPITAL : THE LIBYAN CASE

Benjamin Higgins and Jacques Royer*

More than a decade ago Arthur Lewis wrote an influential article
on “Economic Development with Unlimited Supplies of Labour™.1
Despite repeated demonstrations that his assumptions do not fit the facts
in most Jdeveloping countries, similar models continue to be elaborated,
such as the recent one by Ranis and Fei.2 Ragnar Nurkse developed his
“balanced growth” theory, on the other hand, on the assumption of “un-
limited supply of capital” and lack of strong exports. This model is
perhaps even less realistic than the Lewis one; developing countries
with anything approaching unlimited supplies of capital are usually in
this fortunate situation precisely because they do have a strong export,
such as oil. Moreover, Nurkse’s advice for cases which fit his assump-
tions—advance on many domestic fronts at once—is cold comfort for
countries, like Libya and other Middle East oil countries, where the
domestic market is too small for the most efficient capital intensive
techniques to be profitably used over a large number of industrial
activities. Hirschman recommends unbalanced growth; but can we be
sure that expansion: in one sector will generate growth in others? In view
of the doubts as to applicability of these theories, it may be worthwhile
to examine in some detail an actual case where capital has suddenly

* Benjamin Higging is the Ashbel Smith Professor of Economics, College of Arts
and Sciences, The University of Texas. Jacques Royer is with the Economic Com-
mission for Europe, Division of Research, Geneva.

1. W. Arthur Lewis, «Economic Development with Unlimited Supplies of Labour”,
The Manchester School of Economic and Social Studies, May 1954.

2. Cf. John Fei and George Ranis, Development of the Labour Surplus Economy,
‘Homewood, Ill, 1964; and my Review, in Economic Development and Cultural
Change, Jan. 1966,
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