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Agriculture in recent days, as other types of business, needs
capital to increase its productivity to secure sufficient returns
to rural people. Moreover, in developing countries, such as Egypt,
agricultural output should be increased to supply economic sur-
plus which can be used in consumption, further production in
agriculture, or to provide capital needed for investments in non-
agricultural sectors for the economic growth of the country.

This research has been undertaken to show how multiple
regression analysis can be used to determine productivity within
the agricultural sector of the economy, and to clarify the role of
capital in this respect. Therefore, the need for capital in agri-
culture is cited, the situation of capital and credit in the Egyptian
agricultural sector is reviewed, and then the effect of capital on
agricultural production and thus productivity is tested with the
use of a multiple regression analysis.

The Need for Capital and Credit in Agriculture :
Increase in agricultural output comes from two main sour-
ces :

1. The horizontal expansion by increasing the area under
cultivation, which does not hold great promise because of the
limitation of the cultivable land available for a country.

2. The vertical expansion by increasing agricultural produc-
tivity in two ways :—

a) the use of additional inputs other than land.

b) the use of improved technology.
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This is the most hopeful to increase agricultural production
to support the economic growth of any nation. Thus, agriculture
should be changed from the traditional system, as it is in almost
all the underdeveloped countries, to the commercial business.

In changing from a self-sufficient or traditional system of
farming to a commercial business of farming requires the use
of money... We cannot improve productivity very far without
substituting capital for labor. This capital is in the form of fer-
tilizer, machinery, and other material... The changing of the pro-
portion or mix of these factors [land, labor, capital, and mana-
gement] may make a great change in production and productivi-
ty per man... A frighly developed agriculture will require the effi-
cient use of a large amount of capital and credit.®

The best source to acquire capital is savings. But for far-
mers with small holdings, low productivity, and high uncertain-
ty, income is insufficient to allow savings. Therefore, some agri-
cultural credit system should be organized fo provide loans for
agricultural needs in suitable terms and reasonable rates of inte-
rest. A specialized system is prefered in this situation because
of uncertainty involved in agriculture and seasonality of the pro-
duct which requires a flow of relatively small amounts of capital
over a relatively long period of time throughout the production
processes without any returns until the maturity of the products
which are influenced by uncontrolled factors.

These certain characters necessitate a governmental parti-
cipation to provide farmers with the loanable funds to start any
agricultural development in developing countries. Such system
should aim to create more agricultural efficiency which can sup-
port its ends.

The situation in Egypt.

In Egypt the cultivated land is limited, to a great extent, to
irrigation water available from the River Nile. So, cultivable land
is limited. In the same time population increases constantly.

1) Marvin G. Smith, «Agricultural Economic Development in the World
(Agricultural Credit and Capital,, 1959), p. 1, 2. (Mimeographed')___:‘

—.06 —
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Therefore, increase in agricultural productivity is the only way
to provide food and fiber needed fer inhabitants, savings to be
invested in non-agricultural sectors, and to yield sufficient
returns for people having agriculture as a way of livelihcod.

Capital needed for agricultural development was and, for
some extent, still facing problems. Saving® is insufficient because
of low income level, and credit faces many problems in lending
and borrowing. On the lending side :

1) Lack of lending sources.

2) Lack of loanable funds available for agriculture.
3) High rate of interest on the available funds.

4) The granted loans are insufficient to finance borrower’s
purposes.

On the borrowing side :

1. Lack of education and managerial ability which avoid the
best use of horrowed capital to the borrower’s advantage. This
reduces farmer’s returns. _

2. Small farmers, the majority in the country, lack the suit-
able collateral which deprived them of loans for a long time.

3. Low repayment and risk bearing ability, especially for
smal farmers, results from uncertainty in agricultural produc-
tion and its effect upon small farmers.

These problems have given rise to extensive government
participatien in the farm credit field.

1) No data are awailable cancerrning savings in agriculture. However, Mi-
nistry of Planning has reported that -total .domestic savings to total
national products was 149 in 1964/65, 13% .in 1965/66, :and 13.7% in
1966/67 with an average of 13.3% for the three years periad.-It is worth
noticed that the same ratio in 1964 was 389 in Japan, 369% in Yougo-
slavia, 299 in Western ‘Germany, 28% in the TSSR, 269% in Poland,
and 19% in Eastern Germany, (Ministry of Planning, Fallowing smp and
Evaluation of Econoniic growth in the U.AR., 1966/67, Cairo, August
1968, P. 152 - 156). Arabic.
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Agricultural Credit in Egypt.

The agricultural finance and credit system was organized
recently in Egypt passing through five stages.

The First Stage : Before the Establishment of the Co-ope-
Tative Movement in 1923 : — There were neither farmer’s orga-
nizations nor any specialized agent for agricultural finance. Far-
mers had very limited and highly excessive sources to get their
needs. Those sources were relatives, big landowners under the
feudalism system, usurers and merchants who used to lend with

an exorbitant interest rate, and foreign controlled commercial
banks.

These insufficent ways of borrowing raised farm mortgage
from L.E. 50,000 in 1876 to about L.E. 7 millions in 1883. As a
result of that, one bank, throughout five years, expropriated
about 54,000 feddan in the settlement of about L.E. 1.5 million
debts, about L.E. 28 per feddan.

The Second Stage : Formation of Cooperatives : — In 1923
the first cooperative law in Egypt was enacted organizing agri-
cultural cooperatives with the main purpose of lending to their
members. The government deposited to their account the sum of
L.E. 100,000 at Bank Misr, and allowed them to draw from this
credit at five per cent interest the advances which they have
granted to their members.

Because of the small number of farmers involved in coope-
rative societies along with the inadequate funds allocated for
loans and the complication of remittance, this program failed to
help farmers solving their financial problems.

The Third Stage : The Establishment of the Agricultural
Credit Bank. The agricultural economic depression in 1930 neces-
sitated the existence of a specialized bark for agricultural credit.
In November 1930 the Decree No. 50 was enacted authorizing
the government to participate in the establishment of an agricul- -
tural bank which was created by another decree on July 25, 1931
with the name of Agricultural Credit Bank.

The Bank was organized as a joint stock company with ini-
tial share capital of I.E. one million, one half of which was owned

— 58 —
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by the government to keep the bank under its supervision for the
farmers’ benefit.

The Fourth Stage : The Conversion to Cooperative Bank.
To overcome the weaknesses which have appeared in the co-ope-
rative movement, the bank was converted to a cooperative bank,
instead of the idea that was raised for the establishment of a
new bank. In 1948, its capital wag increased by L.E. 500,000 haif
of which was subscribed by the government, and the other haif
by cooperative societies. In March 1949, its name was changed to
the Agricultural and Cooperative Credit Bank.

In spite of these efforts, agricultural credit system was
greatly handicapped and did not help too much in solving the
financial problem because of :@®

1) The weaknesses of cooperative understanding between
farmers and managers of cooperative societies which did not per-
mit them to seek advantages from cooperative privileges.

2) Loans were granted to cooperatives without any super-
vision even without making sure that such loans were actually
granted to the members or used in the purposes for which the
loans were granted.

3) Most loans were requested in cash and only for a limit
extent in kind. Without supervision, those loans were used un-
properly. Thus, they failed to help borrowers to improve their
benefits.

4) Collateral security needed, the endorsement of landown-
ers for tenants and land mortgage for small farmers, has depriv-
ed small farmers, who constitute the majority, of loans.

9) ‘The bank served small portion of the farmers, most of
them were big landowners.

6) The granted loans were insufficient for the purposes for
which they were granted.

1) National Development Council, Agricultural Short and Medium ferm
Financial Policy Improvement in Egypt, A report prepared by Mah-
moud El Shafie and Zaki Shearh, No. 1 (Cairo : 1956). Arabic.

-
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The Fifth Stage : Supervised Agricultural Credit System.

Supervised credit involves more detailed individual loan
analysis and follow-up supervision... This type of credit shows
promise of expanding the use of credit and of stimulating agri-
cultural development. It is necessary for the government to sub-
sidize this kind of program or to pay at least for the educational
phase of the work... Most of the problem seem to be lack of

trained personnel, insufficient capital, and high cost of planning
and supervision of loans.(»

Supervised credit was started in Egypt in 1952 after
the promulgation of the Agrarian Reform Law and the redis-
tribution of the confiscated land among landless farmers. The
law required new proprietors to participate in the formation of
cooperative societies. The Higher (National) Committee for Land
Reform Organization, then the administration authority for the
confiscated land, allocated sufficient funds and appointed a spe-
cial supervisor for every cooperative, whose job was to partici-
pate with the board of directors in the control and administra-
tive responsibilities. Loans were granted to cover the needs of
farm operation. Loans in kind were encouraged. A technical staff
provided farmers with high quality seeds, fertilizers, determined
crop rotations, ete. Care is taken of marketing the products and
advances, equal to eighty per cent of the crop value, were grant-
ed as soon as the product was delivered to Agrarian Reform
warehouses. Savings were encouraged between the new small
landowners.

Table 1 shows the development of loans, in cash and in kind,
as well as the services, included irrigation, ploughing, mechani-
cal threshing, pest control, and cost of guarding, rendered to
Agrarian Reform Cooperatives throughout the 1953 - 1958, pe-
riod.

1) Smith; op. cit., p. 5.



G. M. GAMEH - Agricultural productivity in Egypt 381

TABLE i. — Loans and Services Granted to Agrarian
Reform Cooperatives

Year Loans in Cash Services Total

& Kind L.E. L.E. L.E.
1953 1,144,000 350,000 1,494,000
1954 1,678,787 456,000 2,134,787
1955 2,142 865 752,427 2,895,292
1956 2,680,788 955,620 3,636,408
1957 2,890,556 1,230,650 4,121,206
1958 3.150,787 1,635,120 4,785,907

Source : National Bank of -Egypt, Economic Bulletin, Vol. XIII, No. 1
(Cairo © 1960), p. 38.

The Agricultural Credit Facilities Available for Farmers and
Cooperatives in Egypt.

Although some farmers could borrow from other commer-
cial banks, this study is confined to the credit available from the
Agricultural Credit Bank which was converted to the Agricul-
tural and Cooperative Credit Bank since 1948, and then the
Egyptian Public Organization for Agricultural and Cooperative
Credit since 1964.

The loans granted by this bank represent the great bulk of
the credit available for agriculture in Egypt.

Table 2 shows the development of agricultural loans granted
by the Agricultural and Cooperative Credit Bank in selected
years since its first year of operation and their distribution ac-
cording to redemption and beneficiaries.

The changes in advances structure, according to beneficiaries,
individuals and cooperatives, reflect the policy adopted by the
country to achieve closer specialization in cooperative finance up
to the time it was completely confined to cooperatives in 1962.

The rise in the advances and increasing services rendered
to cooperatives reflect the growing importance of the Bank over
the time and especially in recent years.

— 61 —
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It is clear that even the Agricultural and Cooperative ‘Credit
Bank is not confined to agriculture, its services granted for agri-
culture represent the main portion of its activities.

Table 3 shows the distribution of the advances granted by
the Agricultural and Cooperative Credit Bank throughout the
1952 - 62 period according to uses and the percentage increase
in the total from year to year.

It is clear that loans granted to finance seasonal needs of
agriculture in short-term loans, in cash and in kind, constitute
the most important part.

The advances granted for livestock breeding started late
in 1956 on small scale but it was growing very fast.

Figure 1 shows the development of agricultural loans grant-
ed by the Agricultural and Cooperative Bank up to 1960 and
their proportions in cash and in kind. Figure 2 shows the same
development extended to 1962 and the structure of the loans
according to beneficiaries individuals and cooperatives.

— 62 —
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Fig. 1. — The Development of agricultural loans extended by the Agricul-
tural and Cooperative Credit Bank in cash and in kind.
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Fig. 2.-— The Development of agricultural loans extended by the Agricul-
tural & Cooperative Credit Bank according to beneficiaries
(individuals and cooperatives).
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The Effect of Agricultural Finance and Cooperatives on Agri-
cultural Production in Egypt during the 1952 — 1960 Period.

The limitation of cultivable land area in Egypt necessi-
tates the improvement of agricultural productivity to support the
economic development of the country.

In such a situation, abundant labour needs to be used to im-
prove natural resources. Investment must be made to improve
technical skills and managerial talents of rural people. Scarce
supply of capital inputs from outside agriculture need to be used
sparingly and where marginal returns are largest in order to in-
crease crop yields and the overall preductivity in agriculture,
which is defined as the ratio between total output and total input
with annual outputs and inputs valued at constant prices so that
real changes in the overall productivity ratio can be observed
over time.®

Over the 1952 - 1960 period, great amount of capital has
been made available for farmers in Egypt for agricultural
production, which has been increased. Moreover, this period had
experienced a great deal of stability in the relations affecting
production factors in the agricultural sector with a good response
from farmers to the changes that took place at that period.
Those were the main reasons for choosing the 1952 - 1960 period
for this analysis under the assumption that the growth in agri-
cultural productivity could be related to the increase in the
amount of capital forwarded toward agriculture.

Recent research has proved that both capital, presented
by loans granted by Agricultural and Cooperative Credit Bank,
and agricultural production have been significantly increased
over the period under consideration.®

1) Raymond P. Christensen and Harold T. Yee, «The Role of Agricultural
Productivity in economic Development.» Journal of Farm Economic,
Vol. 45, No. 5 (December, 1964), p. 1051.

2) Abdallah Abu-Hammad, «An Analysis of Factors Inhibiting Perfor-
mance of Agricultural Credit Programs in Developing Countriess (Un-
published Master’s thesis, Department of Agricultural Economics, the
Ohio State University, 1965).

87 —
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Table 4 shows the compound annual growth rates for agri-
cultural output and population in Egypt during the 1952 - 1960
period. Total agricultural production and total food production
were increasing at compound annual rate of 2.9 per cent and
3.4 per cent respectively while total population was increasing at
2.4 per cent. This clarifies that agricultural production was in-
creasing at higher rate than increase in population which is re-
quired to obtain economic growth in the country. This means
that the increase in agricultural production has supported the
increase occurring in population and realized excess or surplus
which could be used to support the economic growth of the
country.

TABLE 4.—Percentage Compound Annual Growth Rates
and Agriculture’s Share of Gross National Product

and Total Employment In Egypt
during the 1952 — 1962 Period

% Compound Annual Growth Rate Agr’s Share %

Gross Agr. ' Gross Total

Total pop. National  Sector :::::‘:ﬁn FooT:t;:o National  Emplo-
Product Qutput *  Product yment

2.4 4.9 2.4 2.9 3.4 36.2 64

Source : Christensen and Yee. Jowrnal of Farm Economics, Vol. 46 No. 5
(December, 1964) p. 1054 .

Multiple Regression Analysis for Agricultural Productivity.

Table 5 shows total value of agricultural output and the
components of inputs used in agricultural production during the
1952 - 1960 period in Egypt. These data have been used statisti--
cally by the writer to determine whether the increase in agri-
cultural production, during that period, was due to inputs or
agricultural productivity. '

Multiple regression with different multiple hypothesis was
run, for the nine years period, between the dependent variable,
agricultural output (0), and the following independent variables :

— 68 —
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1) Cultivable land area (A,)
2) Quantity of fertilizer used (F) \
3) Value of other inputs used (1)
4) Amount of credit available (C)

Input components

9) Cropped land area (A;) ;Indicators for changes in
6) Time (T) éagricultural productivity.

Time and cropped area were chosen as indicators for changes
in agricultural productivity on the following basis : (a) Time mea-
sure the changes occured as a result of improvement in technology
over time and was represented by an automatic linear trend 0, 1,
2, 3. (b) Cropped area, which is the total number of feddans cul-
tivated by different crops the year around -— multiple cropping,
measure the improvement in land productivity because on limited
cultivatable land area, it is possible to cultivate two or three crops
a year only by increasing its productivity through the use of high-
ly intensive irrigation and drainage system, high quality seeds
and fertilizers, machinery, and other improved technology tools.

To overcome the curvilinear characters of the production
function, logarithmic form was used to transform the function in-
to linear function.

The variable mode]l used in this analysis was the technical
equation O = f (A, F, I, C, T).

Various multiple hypotheses were used in the forms :

O=f(A, F, I, C, T)
O=f(A,, F, I, C, T)
0=f(A,, F, I, C)
O=f(A,, F, I, C)
O=f(A., T)

QU o

The results obtained are summarized in the followings :

1) Correlation between cropped area and output + 93.85
per cent.

Correlation between time and output + 83.39 per cent.
Correlation between cultivatable area and output + 78.62
per cent.

— 69 —
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Correlation between credit available and output 4 70.78 per
cent.

Correlation between fertilizer used and output 4 62.35 per
cent.

Correlation between value of other inputs and output —
45.55 per cent.

This indicates that the variables used as indicators for chan-
ges in agricultural productivity, cropped land area and time,
were the highest correlated factors with output, while other in-
puts had negative correlation with output.

2) When five factors, cultivatable area, credit, fertilizers, and
other inputs as input factors and time as indicator for changes
in productivity, were regressed on output, R2 = 96.9960 per cent
(F test indicates significant correlation at five per cent level of
significance).

Regression co-efficients were significant at five per cent for
all the factors except cultivatable area which indicates that the
correlation was significant.

The same result was obtained when cropped area was used
instead of cultivable area.

3) When cropped area was used with other input factors only
excluding the effect of time, R? = 93.2663 per cent (F test was
significant).

4) When input factors including cultivatable area were re-
gressed excluding the effect of time R? = 72.5230 per cent (F
test was insignificant).

In the same time, the test for the eontribution due to time
in explaining the variation beyond that explained by input fac-
tors showed significant effect of time on output.

5) When productivity indicators, time and cropped area,
were used excluding input factors effect, R? = 39.5601 (F test
was highly significant at 1%).

—_T1 —
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In the same time, the test for the contribution due to input
factors showed great insignificance which means that changes in
output during the period under investigation were mainly due to
changes in agricultural productivity and that changes in input
factors in the same period had no significant statistical effect on
output.

Table 6 summarizes the results mentioned above.

On the basis of these results, given the available data, the
increase occurred in agricultural production during the period
under investigation was mostly due to increasing agricultural
productivity.

Table 7 shows the increase occurring in agricultural statis-
tiecs in 1960 compared with the situation in 1952.

As the amount of agricultural loans was doubled at the end
of the period, it provided more capital for agricultural produc-
tion which was increased as a result of increases in its produecti-
vity. This provides a sound ground for the writer to conclude that
credit and loans granted through the 1952 -1960 period under
investigation have significantly affected agricultural production
in Egypt through increasing agricultural productivity.

Also, the writer concludes, as the great bulk of these loans
have been made available through cooperatives which have su-
pervised their members to a great extent, that the cooperative
system in Egypt has facilitated the performance of the agricul-
tural finance system and has avoided the obstacle which had
hindered its operation before.

Moreover, the suitability of multiple regression analysis in
determining productivity is very clear and useful even without
a large amount of data.

72
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TABLE 6.—Sumimnary for the Regression Results

No. of observation 9

(Years). Independent r2 sign. of Effects of other
Variables Regressed (F. 95) Variables (F. 95)
on Output
A, CFILT 96.9960  Sing. —
A,,CFLT 96.6201  Sign. —
A, CF,I . 93.2663  Sin. T has insign. effect
A+, CFI 72.5230  Insign. T has sign. effect
T,A, 89.5601  highly Input factors have
sign. insign. effect.

A, = cultivatable land area.
A, = cropped land area.

F = fertilizer.

I = other inputs.

T = time.

C = Credit available.

TABLE 7.—Important Agricultural Statistics
In 1952 and 1960

Item 1952 1960 Change%;
Agricultural Loans (L.E. 000’s) 15,686 31,926 +103.5
Cropped Area (Feddan 000’s) 9,310 10,370 4 11.4
Credit Available (L.E.-fedd) 1.7 3.1 + 82.4]
Quantity of fertilizers (Ton 000’s) 769 934 -+ 21.5
Quantity fertilizer-fedd. (Ton) 0.083 0.090 + 8.4
Other Inputs used (L.E. 000’s) 109.00  98.000 — 10.1
Other Inputs L.E.-feddan 11.7 9.5 — 23.2
Net Agr. Income (L.E. 000’s) 240.000 349.000 -- 45.4

Source : Table 5.
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