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Guidelines for Authors

This periodical is a publication of the Saudi Economic Association. Its purpose is to provide
an opportunity for scholars to publish their scholarly works based on research. The Editorial
Board, through Division Editorial Boards, will consider manuscripts from all field of
Knowledge. Manuscripts submitted in either Arabic or English. And if accepted for publication,
may not be published elsewhere without the express permission of the Editor-in- Chief.

The Following is the manuscript type classification used by the editorial board:

1 — Article:

An account of authors works in a particular field. It should contribute new Knowledge to the
field in which the research was conducted.
2 — Review Article:

A critical synthesis of the current literature in particular field, or a synthesis of the literature
in a particular field during an explicit period of time
3 — Brief Article:

A short article (note) having the same characteristics as an article.

4 — Forum:

Letters to the Editor

5 — Book Reviews:

General Instructions

1 — Submission of Manuscripts:

A typewritten original manuscript (one side only) using A4 size papers, double-spaced, and
along with two copies is required. All pages, including tables and other illustrations, are to be
numbered consecutively. Tables, other illustrations, and references should be presented on
separate sheets with their proper text position indicated.

2 — Abstracts:

Manuscripts for articles review articles, and brief articles require that both Arabic and
English abstracts, using not more than 200 words in each version, be submitted with the
manuscript.

3 - Tables and other illustrations:

Table, figures, charts, graphs and plates should be planned to fit the Journals page size (12.5

cmx18cm). Line drawings are to be presented on high quality tracing paper using black India

ink. Copies are not permitted for use as originals. Line quality is required to be uniform,
distinct, and in proportion to the illustration. Photographs may be submitted on glossy print
paper in either black and white, or color.
4 — Abbreviations:

The names of periodicals should be abbreviated in accordance with The World List of
Scientific Periodical where appropriate, abbreviations rather than words are to be used, e.g., cm,
mm, m, Km, cc, ml, g, mg, Kg, min, %, Fig. Etc.



5 — References:

In general, reference citations in the text are to be identified sequentially. Under the
“References” heading at the end of the manuscript all references are to be presented sequentially
in MLA entry form.

a) Periodical citations in the text are to be enclosed in on-line brackets, e. g., [7]. Periodical
references are to be presented in the following form: reference number (in on-line
brackets [ ]), authors surname followed by a given name and/or initials, the title of the
article (in quotation marks), title of the periodical (underlined), volume, number, year of
publication (in parenthesis), and pages.

Example:
[7] Hicks, Granville. “Literary Horizons: Gestations of a Bain Child.” Saturday Review,
45, No. 62(1962), 2-23.

b) Book citations in the text are to be enclosed in on-line brackets including the page (s), e.
g., [8,p.16]. Book references are to include the following: reference number (in on-line
brackets [ ]), authors surname followed by a given name and/or initials, title of the book
(underlined), place of publication, publisher, and year of publication.

Example:
[8] Daiches, David. Critical Approaches to Literature. Englewood Cliffs, New Jersey:
Prentice-Hall, Inc., 1956.

When a citation in the text is used to refer to a previously cited reference, use the same

reference number and include the appropriate page number (s) in on-line brackets.

It is not permissible to use any Latin terms as op.cit. loc.cit., ibid., in the style described
above.

6 — Content Note:

A content note is a note from the author to the reader providing clarifying information.

A content note is indicated in the text by using a half-space superscript number (e.g., ... books’
are...). Content notes are to be sequentially numbered throughout the text. A reference may be
cited in a content note by use of a reference number (in online brackets [ ]) in the same way
they are to be used in the text. If a reference citation in the text follows a content note citation,
and if the said content note has a reference citation contained within it, then the text reference
citation number used in the text follows the reference number used in the content note.

Content notes are to be presented on separate sheets. They will be printed below a solid line,
which separates the content notes from the text. Use the same half-space superscript number
assigned the content note(s) in the text to precede the content note itself.

7 - The manuscripts and Forum items submitted to the Journal for publication contain the
author’s conclusions and opinions and, if published, do not constitute a conclusion or opinion of
the Editorial Board.

8 - Reprints:

Authors will be provided ten (10) reprints without charge.

9 - Correspondence:

Address correspondence to:

Editor-in-Chief
ECONOMIC STUDIES
SAUDI ECONOMIC ASSOCIATION
P. O. BOX 2459 RIYADH 11451
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10 — Frequency : Biannual
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Trade and Environment in a Global System:
Some Considerations for Developing Countries

Gallal EI-Mallh

Abstract

The links between trade and environment is an issue suggested
by industrial countries to be discussed further in the upcoming world
trade organization (WTQO) conferences. The industrial countries argue
that global environment has been damaged by those countries producing
and exporting commodities that cause pollution. Meanwhile in the case
of transboundary environmental problems, national measures only have
limited success for preventing environmental damage, partly because the
damage is caused by activities in other countries. As a result, a general
global agreement undertaken by WTO might be preferable for protecting
global environment, competitiveness, sustainable development, and
innovation promotion. These arguments are discussed, and the study
showed that such an agreement would be to the disadvantage of
developing countries. Indeed the globalization of markets and the
consequent increase in pressure of international competition from some
new growing developing countries is the main motivation behind this
proposed agreement. The paper presented some recommendations that
might be helpful for those developing countries when this topic is to be
discussed in forthcoming WTO meetings.
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A Logit Analysis of Date Growers’
Decisions toward Credit in Al-Hassa Area

Of Saudi Arabia.

Dr. Fahad N. Al-Mulhim"

Abstract

The research explores characteristics that influence date growers’
decisions toward borrowing. Data were obtained from randomly
selected sample of producers in Al-Hassa. logit techniques were used
in the analysis, while Maximum likelihood method has been used to
estimate the model. Results indicated that credit use is related to some
socio-economic characteristics of the farm and farm operator such as
age, educational level, number of date palm trees in the farm, and
ownership of the farm. The methodology for calculating the

probability of farmers using credit was explained in detail.

"Dept. Agricultural Economics and Extension,, King Faisal
University, Al-Hofuf 31982, Saudi Arabia.
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Introduction

Most of the studies in agricultural credit is related to large-
scale commercial farming. Such studies have tried to estimate the
demand and/or supply of credit [1]. A few studies, most of them in the
U.S.A. and none in Saudi Arabia, which have dealt with the credit use
of small farms [2]. A number of such studies estimate the demand for
credit utilizing information from only those farmers who have
actually borrowed and neglected the information from farmers who
have not borrowed. Omitting nonborrowers from the sample distorts
the properties of the original sample. In addition, this omission
creates sample selection bias [3]. Furthermore, valuable information
is wasted when omitting nonborrowers from the sample. These
problems have led few researchers to consider both borrowers and

nonborrowers in estimating the demand for credit in the U.S.A [4].

The objective of this paper is to predict the odds of a farmer
using credit from Agricultural Bank or elsewhere, conditional upon
information about personal characteristics of the farm operator and
economic aspects of the farm. Logit analysis of a random sample of

Al-Hassa date farmers are used to address this objective.

This paper is organized as follows: first, the survey design and

methodology are described in the next section; second, model
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specification is presented in section three, empirical results are
discussed in section four, finally, the last section contains a brief

summary and concluding comments.

Survey Design and Methodology

Since the objective of this study was to focus on the small date
farms, only those farms whose size is less than 100 Donnums were
included, and no hobby farmer was included. In 1996, a random
sample of 92 farms was used, and data were collected by trained
personnel using questionnaire. All farmers in the sample were asked
whether or not they had used credit from agricultural bank or
elsewhere during the 80’s and the 90’s. Most farmers considered the
amount of borrowing, a personal matter. Thus, only yes or no answers

were recorded.

Respondents’ age ranged from 28 to 85 years, with a mean of
55. Nearly 63% of the respondents were 50 years or older. More than
50% had no education. Twenty-five percent had education levels of
elementary school or more. Sixty percent of the respondents worked
full time. About 80% of the respondents own their farms and more
than 90% would like to increase the date-grown. Fifty-three percent
of the farmers used credits to expand the operational size of the farm.
The same percentage of the farmers believe that additional credit can

increase their farm profits.
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The decisions either to borrow or not can be analyzed with
binary choice models. These types of models are suitable when the
choice is between two alternatives [5]. In addition, application of a
linear probability model for this particular type of problem have a
number of deficiencies [6]. These deficiencies can be avoided through
the use of a monotonic transformation (logit or probit models) which
guarantees that predictions lie within the unit interval [7]. If the actual
amounts borrowed available, Tobit model should be used [3]. The
choice between logit and probit depends on convenience of the
researcher [8]. The logit model was used for this study. The preferred
estimation method when using logit specification is maximum

likelihood [6].

Model Specification

The dependent variable represent the farmer’s decision about
credit (1 if yes, 0 if no). The logit model used in this study to predict
the odds of a farmer using credit conditional upon information of the
farm operator and the economic aspects of the farm is as follows:
Log% =5, +05,AGE, +5,EDU, +5,TT, +

i
0,0N; +0,NC, +E;
Where
P = the probability that the i-th farmer (dependent
variable) will choose to borrow (1 if yes, 0 if no).

AGE = age of the date farm operator in years
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EDU = number of years of formal education completed by

the date farm operator.

TT = farm size measured by total number of date palm
trees

ON = 1 if owned the farm, O otherwise.

NC= number of children under 14 years

E = a random error

and subscript i is the ith observation

Age of the farm oeprator is likely to influence the probability
of a farmer using credit. The probability of a farmer using credit is
hypothesized to follow a life cycle pattern, with greater probability
during the middle-age years than during the older or younger-age
years. Older farmers may be less likely to borrow because they are
more risk-averse and have shorter planning horizons. Young farmers
may be less likely to borrow because of cash flow problems. On the
other hand, one can argue alternatively that probability of using credit
is likely to be higher during older and younger-age years than during
the middle-age years. Older farmers may like to increase the size of
the farm through borrowing, if grownup children remain on the farm
as partners, while younger farmers may be less risk-averse and more

aggressive regarding farm expansionary plans.

Education level of the date farm operator is treated as an
indicator of the managerial ability of the farmer. In general, education

is likely to make the farmer more able to formulate and execute farm
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plans, and should be better able to improve production and marketing
ability. Therefore, education level is likely to be positively related to

the probability of a farmer using credit.

Due to the nature of the date palm farming in Al-Hasa area,
size of the farm was measured using total number of date palm trees
in the farm, because distance between date palm trees varied. Thus,
size of the farm is not reflected by the acreage. The number of date
palm trees in the farm is expected to be negatively related to the
probability of a farmer using credit. This is due to the fact that with
increasing number of date palm trees, internal savings may also
increase, and hence the probability of a farmer using credit may
decrease.

Ownership of the farm is likely to increase the probability of a
farmer using credit. The farmers who rent a farm are less likely to
borrow to improve and/or expand the farm. The number of children
below 14 years of age is likely to increase the probability of a farmer
using credit. This is due to the fact that the expected future expenses
of small children may force the father to improve and expand his
farming enterprise. In addition, farmer with growing children spend
more money, and hence may leave limited funds for meeting farming
expenses. Thus, farmer is more likely to borrow to meet farm

expenses.

Empirical Results
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Estimated coefficients, asymptotic t- ratio, and estimated
changes in probabilities are reported in Table 1. Likelihood ratio tests
indicate that the amount of variation explained in the model is
significantly different from zero. McFadden’s R? is a commonly used
for goodness-of-fit for binary choice model [6] and is equal to:

Table (1)
Maximum Likelihood Estimates of the logit Model of Date Growers’
Decisions About Credit in Al-Hassa Area of

Saudi Arabia.
Explanatory Expected Estimated Asymptotic Change in
variables signs coefficients t-ratio Probability
Constant + -4.1468 -2.1492
Age + 0.0722 2.,3204 0.0105
EDU + 0.2186 2.3456 0.0317
TT - -0.0026 -2.4349 -0.0004
ON + 1.6489 2.0257 0.2391
NC + 0.2527 1.6087 0.0366
Log Likelihood function -32.395
Likelihood ratio test 19.840
McFadden R? 0.23
Correct Predictions (%) 86.81
Total observations 91
Observations At one 75
Observations At zero 16
Convergence Tolerance 0.001
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1-(log L(Swm.))/LogL

where LOgL(S m.) 1s the maximum value of the log-likelihood

function without constraints, and log L is the value of log-likelihood
function subject to the constraint that all regression coefficients
except the constant term are zero. Furthermore, the McFadden R? is
not comparable to the R? presented in OLS regressions. Logit analysis
is extremely unlikely to provide a strong overall fit because P; takes
on only two values (1, and 0) both of which are at the extremes of the
range of the right side of the equation. In addition McFadden R? ‘s in
the range of 0.2 to 0.4 are typical for logit models [9]. The percentage
of correct predictions was found to be over 86, and McFadden R was

0.23.

The signs of the estimated parameters were found to be as
expected according to a priori reasoning. Furthermore, all estimated
coefficients were significant at the 5% level of probability except the
coefficient associated with number of children under 14 years. Age,
ownership of the farm, and education level of the date farm operator
coefficients were positive. The coefficient associated with the total

number of date palm trees in the farm was found to be negative.

The interpretation of the individual estimated coefficient
presented in Table 1 must be done with care, because the left-hand

side of the equation is the logarithm of the odds of choice, not the
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actual probability. For example, a one percent increase in the level of
formal education of the farm operator will lead to an increase of
0.2186 in the logarithm of the odds that the farmer will choose to
borrow. To interpret the effect of a change in EDU (education level of
farm operator) on the probability of using credit, we need to solve for

the change in probability (AP) as follows:

P
A log ) ;3 = 0.2186 AEDU

To simplify, we utilize the fact that for any explanatory variable X, A
Log X = AX/X, and the fact that log (X/Y) = log X-log Y, then

P.
Aog—~(++ L ap=— 1 ap
1-P P 1-P P(1-P)

since we have chosen AEDU=1, it follows that

AP; = 0.2186 [P;(1-P))]

This shows that the change in probability is a function of the
probability itself. For example, if P; = 0.5, then AP; would equal
0.0546. Since the dependent variable in this study is the logarithm of
the odds that a particular choice will be made. One important aspect
of the logit model is that it transforms the problem of predicting the
odds of an event’s occurring within the range of the entire real line.

The slope of the cumulative logistic distribution is greatest at P; = 0.5.
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In terms of the regression model, this implies that changes in
independent variables will have their highest impact on the
probability of a choosing at the midpoint of the distribution.
However, the single most useful value of P; to choose for this
interpretation is the mean, but an examination of the response in the
choice to borrow at a number of points on the probability distribution
can provide useful information [5]. In this study, we calculate the
change in probability using the sample means. Table 1 shows the

calculated changes in probability for all independent variables.

The effect of age of the farm operator on the probability of
farmer using credit has a positive influence but it was the lowest. The
ownership of the farm has the highest impact on the probability of a
farmer using credit (0.2391). Total date palm trees in the farm has a
significant but negative influence on credit use in the present study. In
general, the effects of a change in the age, education level, number of
date palm trees in the farm, ownership of the farm, and number of
children under 14 years on the probability of using credit were found
to be 0.0105, 0.0317, - 0.0004, 0.2391, and 0.0366, respectively. Such
empirical results are important from a policy perspective. However,
due to the lack of information about actual loan amounts, we could

not estimate the credit demand elasticities.

Summary and Concluding Remarks
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In this study, a Logit model has been used to predict the odds
of date palm farm operators using credit, conditional upon some
socio-economic factors of the farm and farm operator. The model has
been estimated using the maximum likelihood method by utilizing
farm-level data from operators of date palm farms in Al-Hassa area of
Saudi Arabia. The results show that the probability of a farmer using
credit from Saudi Agricultural Bank or elsewhere is directly related to
the age, level of formal education, number of date palm trees in the
farm, and the ownership of the farm. The probability of borrowing is
higher for the farmers who own their farms than for other socio-

economic factors considered in the study.

This study is considered to be the first try to analyze credit
use by utilizing both borrowers and non-borrowers in Saudi Arabia.
Furthermore, the study explains in detail the procedure for calculating
the probability of farmers using credit, conditional upon information
about economic factors of the farm and personal characteristics of the
farm operator. The methodology reported in this study can be used to
find out how the probability of a farmer using credit would change
with increasing age, educational level, and other factors. For example,
it is possible to predict the probability of using credit by a 55-year old
farmer with 6-year education who own the farm and having 100 date
palm trees in his farm, and his family has 2-children under 14 years.
In addition, the same methodology could be used to see how the
probability of a farmer using credit would change with increasing age

or other factors.
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The resulting information can be useful for economists and
extension specialists in targeting educational programs or identifying
those characteristics of producers most likely to influence the

adoption of economical technologies.
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Trade and Environment in a Global System:
Some Considerations for Developing Countries

Gallal EI-Mallh

Abstract

The links between trade and environment is an issue suggested
by industrial countries to be discussed further in the upcoming world
trade organization (WTQO) conferences. The industrial countries argue
that global environment has been damaged by those countries producing
and exporting commodities that cause pollution. Meanwhile in the case
of transboundary environmental problems, national measures only have
limited success for preventing environmental damage, partly because the
damage is caused by activities in other countries. As a result, a general
global agreement undertaken by WTO might be preferable for protecting
global environment, competitiveness, sustainable development, and
innovation promotion. These arguments are discussed, and the study
showed that such an agreement would be to the disadvantage of
developing countries. Indeed the globalization of markets and the
consequent increase in pressure of international competition from some
new growing developing countries is the main motivation behind this
proposed agreement. The paper presented some recommendations that
might be helpful for those developing countries when this topic is to be
discussed in forthcoming WTO meetings.
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ABSTRACT

The aim of this study is to estimate a saving function for Saudi
Arabia using dynamic OLS and error-correction models for the period
1968-1996. The results from various models suggest that: (1) regarding
the question of whether Saudi Arabia saves too much or too little, the
study found that the country has been dynamically efficient only during
1982-1986; (2) in line with theoretical studies, income appeared an
important determinant of domestic saving in the country, (3) birth rates,
unexpectedly, showed positive effect on domestic saving; (4) a
crowding out foreign capital inflow exists in the short run, and (5) real
exchange rates exhibited significant effect on domestic saving only in
the long run.
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1. INTRODUCTION

In economic literature, one can find two theoretical arguments
regarding the motives for saving. The first postulates that people save
because they choose between current and future consumption. The
second view argues that there exists a close link between current income
and consumption, with saving being a residual. According to the later
view, equilibrium between saving and investment occurs through
changes in income.

Apart from the controversy over the motives and definition of saving,
the issue that deserves more attention is the nature of the link between
saving and growth. In general, countries with high saving rates have
grown at faster rates than those with low saving rates. During the last
decade, saving rates of the most fast growing economies could reach
more than 25% of their gross national product (GNP). On the other
hand, saving rates did not even reach the 10 percent level in most slow
growing economies. This positive link between saving and growth may
not be taken as a rule. Some countries, like Swiss, which have low
economic growth rates could achieve very high saving rate, while
others, like Chile, enjoyed a significant economic growth despite of the
low saving rates.

The observed low saving rates in many developing countries should
not be attributed solely to low incomes these countries have. Other
factors such as social and political systems combined with the very
uneven distribution of income play an important role as well . As Arthur
Lewis [1: p.236] put it “no nation is so poor that it could not save 12 per
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cent of its national income if it wanted to; poverty has never prevented
nations from launching upon wars, or from wasting their substance in
other ways.”

Data on economic growth and savings of many countries, developed
and less developed alike, reveal that the countries that enjoyed high
saving rates were enjoying at the same time high economic growth rates.
As shown in Table (1), World Bank found positive correlation between
national saving rates and real GNP growth rates in industrial as well as
in developing countries. This positive correlation also exists in Saudi
Arabia, which showed a relatively high coefficient. Saving rates and per
capita income were also found positively associated. High saving rates
are generally correlated with high per capita income levels.

Perhaps the most classic example of the relationship between saving
and growth is the one presented by Modigliani [2] and known as life-
cycle hypothesis. According to this hypothesis an individual will
maximize his utility by accumulating wealth during the first part of his
life and de-cumulates in the last. This will enable him to maintain the
same consumption level when income falls after retirement. Moreover,
the hypothesis postulates that in the long run, an increase in productivity
growth will raise aggregate saving. This occurs because saving of the
young will exceed the dissaving of the old. The link between saving and
growth is not actually as simple as it appears here. One, in fact, has to
consider several other issues such as who benefit more from growth and
the structure of utility function.
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Table (1):
Correlation Coefficients of Saving Rates with Some Selected
Macroeconomics Variables, 1965-1994

World OECD LDCs  Saudi Arabia

1) Saving Rate with
Economic growth 0.47 0.33 0.45 0.56

2) Saving Rate with
Per Capita Income - 0.41 0.47 0.08

Source: Except for Saudi Arabian figures, which are derived by the authors, all
figures are taken from “Saving Across the World: Puzzles and Policies” a World Bank
publication, 1997.

In fact, it is difficult to establish a clear cut conclusion on the
causation relationship between saving and growth. While many
evidences indicate the existence of positive causation running from
saving to growth -- as savings rise, output will rise through capital
accumulation -- other evidences, however, (especially from East Asia)
suggest the opposite; that is from growth to saving.

During 1980s, world experienced significant fall in saving rates. The
observed fall can be attributed to the fall in government saving of DCs
which declined from 4% of GNP during 1960-1972 to only 0.5% of
GNP in 1981-1993. In LDCs, however, national saving rates increased
significantly from 19% of GNP in 1970 to 27% in 1993. The rise in
national saving rates in this group of countries is due to the increase in
private saving in Asian countries.

If we view saving as a mean that allow the economy to grow through
capital accumulation, saving is then considered beneficial to the
economy as a whole as well as to the individuals. Therefore, in order for
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a national economy to maintain appropriate steady-state rate of
economic growth, it is important that domestic savings grow at a
sustainable rate.

The purpose of the study is, therefore, to specify and empirically
estimate a saving function for Saudi Arabia using newly developed
techniques in econometrics which will yield robust estimates. A
graphical analysis of private and government saving in Saudi Arabia is
provided along with an empirical efficiency test to answer the question
of whether the country has been over saving. As far as we know, no
previous study has attempted to pursue the same objective, and
therefore, the door is widely open for comments and suggestions.

The paper is organized as follows. Section II highlights saving
behavior in Saudi Arabia and provides a comparison between some
selected countries. Section III is devoted to answer the question of
whether the economy of Saudi Arabia saves too much. Empirical
evidences along with the methodology used are presented in Section IV.
Section V contains some concluding remarks and policy implications.

II. SAVINGS IN SAUDI ARABIA

Gross saving in Saudi Arabia is estimated as a part of the national
income account statistic. Saudi economy could achieve high saving rates
during the 1970s and early 1980s when domestic absorption capacity
was low. But with the expansion in infrastructure projects combined
with the achievement of the economy to its steady-state growth rate,
saving rate tended to fall to levels similar to those prevailing in other
countries. As we have mentioned earlier that saving process involves
sacrificing the current consumption for more future consumption. Thus,
converting national savings into extra future income through capital
accumulation will increase economic growth. Keeping this argument in
mind, we notice from Figure (1) that gross domestic saving as a ratio of
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GDP has increased in the early 1970s and reached its highest level in
1974. This increase in national saving can be attributed to the increase in
government saving resulting from oil shock which raised oil revenues
sharply during that period. By 1975, however, government savings
started to decline slightly because of the growing government
expenditure on infrastructure and military projects. It is important,
however, to notice the sudden and sharp fall in oil revenue during 1980s
and the resulting economic recession. Government, in an attempt to
reduce the consequences of the recession, was forced to withdraw from
its savings, which is part of the country gross saving, in order to keep
working in infrastructure projects at the same pace. With the
introduction of 1990s, we notice the sharp decline in government
savings which forced the government to borrow from domestic as well
as international markets to finance its spending.

Gross Domestic Saving (GDS) , Government Saving (GS),
and Private Saving (PS) in Saudi Arabia 1968-1997.

FIGURE (1)
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To measure the extent of instability of private and government
savings over the entire time period, we use the linear time trend index.
Saving instability is defined in this study as the short-run variations in
saving around an underlying trend. The prime objective of any trend-
corrected instability index is to determine the magnitudes of short-term
fluctuations in private and government saving separately from the long-
term changes in the size of the underlying trend. It is important to allow
for the trend, otherwise the sustained year-to-year increases or decrease
in saving can be misinterpreted as part of the short-run instability [3].

Therefore, private and government instability is measured by using
the linear time trend index. This index is obtained by using OLS and
fitting a linear trend to private as well as to government saving.

Sit = a + FTIME + ut
where j= private and government saving.
The index, defined as the ratio of the deviation from the estimated linear
time trend to the mean, is:

IS =100(SE / M)
where: SE =[>(Sit— Si *)2 /N —2]"

M =(1/N)>_Si

Sjt* = the trend value of Sjt predicted from the linear regression of
Sjt against time.

By fitting private saving and government saving, separately, against
time and calculating IS for each, we found that the instability index of
private saving is equal to 33.70, while the instability index of

government saving is equal to 124.69. It is obvious, therefore, that
18
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government saving exhibited much variations during time period under
study.

To gain a more global picture on Saudi saving, we have to compare
the average saving rate of Saudi Arabia with that of some selected
countries. Figures in Table (2) reveal that Saudi Arabian saving rates
were, on average, much higher than those prevailing in the newly
industrialized countries during the first two sub-samples. In the third
sub-sample, however, saving rate in Saudi Arabia was the lowest.

Table (2):

Average Gross National Saving as ratios of GNP, Selected countries:
Country 1965-73 1974-83 1984-93
Singapore 18.76 34.51 43.48
China 25.26 30.59 36.82
Indonesia 13.34 27.37 28.55
Korea 16.77 24.14 34.39
Hong Kong 27.26 31.69 34.60
Malaysia 22.09 28.34 30.12
Taiwan 25.81 31.69 32.91
Saudi Arabia 54.55% 56.43 19.16

Source: Except for Saudi Arabia, all figures are taken from “Saving across the
World”
published by World Bank, 1997. Figures of Saudi Arabia are from Authors
calculations.
* : Because of missing data, the average is calculated for the period 1968-1973.

Regarding the role of saving in providing the needed capital for

investment purposes, Figure (2), which shows Saudi Arabian saving and
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investment rates at current prices, indicates that in most years, domestic
saving rates were more than enough to meet domestic investment
requirements. In 1983, however, a gap between saving and investment
has appeared for the first time and continued to hold until the end of
1988. During this period, Saudi economy was forced to borrow from
international capital markets to finance domestic investment.

Gross Domestic Saving (GDS),

and Gross Investment (INV) as a per cent

FIGURE (2)
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DOES SAUDI ARABIA SAVE TOO MUCH ?:
To answer the question regarding whether a country saves too much

or too little, neoclassical growth models suggest three alternative
criteria: (1) the golden rule criterion; (2) the marginal productivity
condition; and (3) the dynamic efficiency criterion. In this paper, we
will employ the third criterion for two obvious reasons; first, because
this criterion gives a clear and definite answer to the question of whether
the country has been over saving and, second, because of the availability
of data needed to carry out this criterion.

According to the dynamic efficiency criterion, an economy is said to
be dynamically efficient if its long-run consumption level maintains the
following relationship:

C=Y-gk (1)
where C is consumption, Y is output, K is capital stock, and g is the rate
of economic growth. Differentiating with respect to K gives:

dC/dK = (dY/dK) - g ()
where (dY/dK) is the marginal productivity of capital (MPK).

The criterion postulates that if the marginal productivity of capital
(MPK) is greater than the rate of economic growth (g), that is the
difference between MPK and g is positive, the economy is then
dynamically efficient ; that is the economy is not over saving. If,
however, the difference is negative, then the economy must reduce
consumption in order to maintain steady-state capital-output ratio.
Equation (2) can be put in a more testable form by multiplying both
sides by K:

(dC/dK)K =MPK(K) - g(K),
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or alternatively;
(dC/dK)K= MPK(K) - I 3)

If the difference is greater than zero, the economy is dynamically
efficient since the return to capital is greater than investment.

Calculating Equation (3) for Saudi Arabia yields Figure (3) which
reveals that the country was dynamically efficient only during the period
1982-1986. Otherwise, the economy of Saudi Arabia ought reduce its
consumption to provide more capital for investment.

III. EMPIRICAL EVIDENCE
(1) Methodology and Data:
The methodology adopted in this paper involves specifying a saving

function for Saudi Arabia based on neoclassical models. Each variable
included in the function will be tested for the existence of unit root and
the degree of its integration will be then determined. Long-run
relationship between the regressors and domestic saving will be
estimated by dynamic ordinary least squares (DOLS) developed by
Stock and Watson [4]. Vector Error Correction Model (VECM) will be
used, however, to test relationships in the short run.

The data used in estimating Equation (4) are obtained from
International Financial Statistic (various issues), World Tables (various
issues), and the Yearly Statistical Book of Saudi Arabian Monetary
Agency (various issues). The data are annual and cover the period from
1968 to 1997.
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Dynamic Efficiency (DF) of Saudi Arabia ( per cent of GDP) 1968-
1997

FIGURE (3)
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(2) Model Specification:
The model used in this study to specify a saving function for Saudi

Arabia is based on the standard formulation of neoclassical models in
which domestic saving is determined by changes in real income,
expected inflation, foreign savings, and a measure of demographic
factor. Our aim, therefore, is to estimate the equation:

SRi = a + BICY: + BEXINF + :FSi+ SCBRi+ 0 (4)

where SR is gross domestic saving as a percentage of GDP, CY is the
change in real GDP, EXINF is the expected rate of inflation, FS is the
foreign saving (measured as minus trade balance, -(x-m)), CBR is crude
birth rate, and v is an error term assumed to be white noise and normally
distributed.

Neoclassical model developed by Metzler [5] considers saving as
a continuos process of wealth accumulation until the desired wealth-
income ratios is reached. Therefore, current saving is influenced by the
change in current income. Moreover, consumption-smoothing models
also postulates that fluctuations in income should primarily affect
saving.

High inflation usually uphold depression in output. It also
increases economic instability and uncertainty about future rates of
return on real asset and hence income levels. Theoretically, the effect of
inflation on private saving, and hence gross saving, is ambiguous.
Schmidt-Hebbel et al [6] argue that uncertainty regarding asset real
future values could either discourage saving because of the substitution
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effect that results from low real rate of return, or encourage saving for
precautionary incentives.

Corbo et al [7] found a negligible effect of changes in domestic
inflation on private savings. They also found that the best way to
increase gross national saving is through raising government saving
either by increasing taxes or cutting expenditure or a combination of the
two policies.

The reason for including foreign saving as an exogenous
determinant of domestic saving is the plausibility that it may crowd out
domestic savings by permitting residents to consume more at any given
rate of capital accumulation [8]. A number of empirical studies [for
example, [9][10] and [11] have included foreign saving as a
determinant of domestic saving rates and reached mixed results.

Finally, demographic factors have been specified in saving
function of many empirical studies. Crude birth rates are one of these
factors which may affect saving rates. The influence can take any
direction. In Low income countries, Kuznets [12] found a negative and
large impact of birth rates on the level of saving rates. It is obvious that
more children put more pressure on household consumption which can
be met, every thing else constant, by drawing from family savings.

Kelley [13] argues, however, that the direction of the impact of
increasing birth rate on saving depends on the level of development. In
poor countries where income levels are so low that they reach the
subsistence levels, additional child has little impact on income and,
given the low productivity prevailing in these countries, may promote
substitution against saving. In high income countries, on the other hand,
productivity is high and saving forgone of an additional child, Kelley
argues, could be low, given the substitution against other forms of
consumption. According to Kelley, household income may increase with
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the increase in the number of family members. This is so because of the
direct contribution additional children make to family income.

(3) Dynamic OLS:
This paper will utilize the recently developed technique by Stock

and Watson [4] which is known as dynamic ordinary least squares
(DOLS). Stock and Watson argue that DOLS is specially useful in
dealing with variables integrated of different order. It is also useful if
simultaneity exists amongst variables and if the data sample is small.

Stationarity tests such as augmented Dicky-Fuller (ADF)[14]
and Phillip and Perron [15] reveal that variables included in equation (4)
are integrated of different order. All variables are integrated of order
one, I(1), except crude birth rate which is integrated of order tow,
I(2).'These characteristics of our data combined with the simultaneity
problem that exists between saving and income and the small-sample
nature of the data all together suggest the use of DOLS to estimate
saving function of Saudi Arabia.

Dynamic OLS involves estimating long-run relationships using
parametric approach in system which may include variables with
different order of integration. By including lagged and led values of the
change in the variables, the shortcomings associated with simultaneity
bias and small sample bias are minimized. DOLS, therefore, requires
that equation

" To economise on space the results of these two tests are not reported here. They are,
however, available from the author upon request.
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(4) be estimated in the following form:

i=J i=J i=J
SRi=B'X+ D> SACYi-i+ > yAEXINFi-i+ > AAFS:-i+

i=—J i=—J i=—J

iij:qﬁACBRt Y (5)

i— )

where B’=[a, B1, B2, B3, p4], and X=[1, CY, EXINF, FS, CBR].

(4) Results

Estimating equation (5) by DOLS yields the long-run
relationships presented in Table (3).”> The results shown in column 2
clearly indicate that all variables are statistically very significant in
explaining domestic saving. The negative influence of expected inflation
implies movement from currency toward purchases of consumer
durable. Such movement is often observed in countries with imperfect
capital markets. Mckinnon [16] argues that in a country with imperfect
capital market, there exists a complementary between money and
physical capital because of asymmetrical investment and a dominance of
self investment.

? Because data sample is short, the model includes up to plus and minus one.
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Table (3):

DOLS Estimates of Saudi Saving Function

Estimated coefficient (SE)

Variable Model (1) Model (2)
Constant -258.17%** (23.58) -193.35%** (35.75)
Cyt 0.20*** (0.05) 0.06*  (0.02)
EXINFt -3.78*** (0.71) -4.98*** (0.86)
FSt -0.12 (0.06)

RERt 9.71%*%* (2.75)
CBRt 6.55*** (0.51) 3.68*** (1.08)
ACyt 0.07 ** (0.03) 0.05** (0.001)
AEXINFt 1.13*%*  (0.80) 3.27%*%* (0.66)
AFSt 0.17*** (0.04)

ARERt -5.68 (3.30)
ACBRt 0.59 (12.27) -38.06*** (10.86)
AEXINFt+1 -1.33 (0.82) -1.55*  (0.80)
AEXINFt-1 0.18 (0.70) 0.10 (0.75)
AFSt+1 -0.04 (0.04)

AFSt-1 0.04 (0.03)

ACBR+1 5.51 (10.45) -14.02  (10.93)
ACBRt-1 15.34  (14.45) -26.04**  (9.51)
Adj-R saqure  0.98 0.98

F-test 91.17 69.12

Durbin- 2.01 2.04

Watson

Note: *** ** and * indicate significant at 1%, 5%, and 10%.
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The coefficient of foreign saving indicates that no crowding out
of foreign capital inflow takes place in the Kingdom. This finding,
however, can not be taken seriously since the coefficient is statistically
insignificant. Finally, result on crude birth rates implies that children
add to saving. This might be explained by the observed characteristic of
Saudi society in which children keep living with their parents for long
period of time and contribute, therefore, to family income.

The proposition that foreign saving may not be an exogenous
determinant of domestic saving if the economy is open for capital inflow
is suggested by a number of economists. Melo [17], for example, argues
that domestic saving of an open economy is affected by real exchange
rate rather than foreign saving rate. And since Saudi economy is highly
open, real exchange rate is then included instead of foreign saving and
the results are shown in column 3 of Table (3).

The inclusion of real exchange rate did not affect other coefficient
signs and in fact improved their significance levels. The positive
significant influence of real exchange rate shows the high sensitivity of
domestic absorption to changes in real exchange rate which is expected
if the economy is highly open. The result implies that real depreciation
of Saudi Riyal will encourage domestic saving.

It is worth noting, however, that both specifications performed very
well in statistical sense. Goodness of fit measured by adjusted R-squared
is very high, F-statistic is very significant, and Durbin-Watson statistic
indicates the absence of autocorrelation. Nevertheless, these findings
should not be taken to mean that domestic saving of Saudi Arabia is
influenced by only these variables.’

3 There is overwelming evidence on the effect of interest rate on saving levels in many
countries. This variable, however, is excluded from our analysis for three reasons: 1)
interest payment is prohibited in Saudi Arabia by Islamic law, 2) the capital market is
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We turn now to estimate short-run relationships for the two models.
The technique employed for this purpose is based on Engle-Granger
error correction models [18] which incorporate information from the co-
integrated properties of the variables involved in order to provide the
short-run dynamic estimates. The procedure involves regressing the first
difference of the dependent variable, domestic saving in our case, on the
lagged values of the first difference of dependent and independent
variables, plus the lagged values of the error correction term. Hence, the
error correction models to be estimated are:

k=1 k=1
ASRi=a + BASR: -1+ D SACYi—i+ D yAEXINF: -

i=0 i=0

k=1 k=1
+ > AAFSi-i+ Y ACBRi-i+ECTi-1+ux (6)

i=0 i=0

and,

k=1 k=1
ASRi=a + BASR: -1+ D SACYi-i+ ) yAEXINF: -
i=0 i=0

k=1 k=1
+ > WARER:-i+ Y #ACBRi-i+ECTi-1+ux (7)
i=0 i=0

Estimating equations (6) and (7) with one-period lagged short run
dynamics yield results presented in Table (4). We notice from the table
the following. First, the sign of the coefficient of foreign saving in
Model 1 turned out to be negative. This implies that in the short run,
there 1s crowding-out of foreign capital inflow. Second, in Model 2, real
exchange rate has no influence, statistically speaking, on domestic
saving in the short run. Third, in both models, the error-correction term

imperfect and underdeveloped, and, more imprtantly, 3) there is no published data on
interest rate in the country. Some researchers use Eurodollar London Rate to proxy
interest rate in Saudi Arabia. I did carry over this excersise but the performance of the
estimated equations were weak.
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(ECT) is statistically significant at the one percent level which indicates
that all variables (i.e. change in real income, expected inflation, foreign
saving (real exchange rate) , and crude birth rate) jointly affect domestic
saving in the long run.* The coefficient of the ECT indicates that the
system corrects its last period disequilibrium by 41 per cent a year in
Model (1) and 25 per cent a year in Model (2).

* This implication comes from the fact that the lagged error-correction term is a
component of the long -run cointegrating relationship.
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Table (4):
Error Correction Models of Saudi Domestic Saving
Estimated
Variable Coefficient (SE) Model (2)
Model (1)

ASRt-1 -0.10  (0.08) 0.14  (0.13)
ACyt 0.21%**(0.01) 0.13*** (0.01)
ACYt-1 0.001 (0.01) -0.02  (0.01)
AEXINFt -0.76%** (0.27) -0.03  (0.29)
AEXINFt-1 -1.24*%* (0.27) -1.16*** (0.31)
AFSt 0.09*** (0.01)
AFS t-1 0.03 (0.02)
ARERt 1.00 (1.30)
ARER t-1 0.45 (0.32)
ACBRt -6.86%* (2.53) -5.37 (4.81)
ACBR t-1 9.28%** (2.69) 15.36*** (4.62)
ECTt-1 -0.41*** (0.05) -0.25%** (0.04)

Adj. R-square
JB [¢-square]

0.98
1.71

0.94
1.23

Note: JB (Jarque-Bera) tests if the residual originate from normal

distribution.

*** and ** indicate significance at the 1 and 5% levels.
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V. CONCLUSION

This paper has examined the factors influencing Saudi domestic
saving. The methodological procedures adopted in this study are based
on the dynamic OLS to estimate the long-run equilibrium and error-
correction models to estimate short-run relationship. Several
conclusions can be reached from our results. Firstly, the study confirms
the fundamental role of income in determining domestic saving rate.
Secondly, in contrast to what is often expected, increase in birth rate has
positive effect on domestic saving in Saudi Arabia. This result, as we
mentioned earlier, is consistent with the special characteristic of Saudi
society.

The analysis shows that government saving, which account for a
large proportion of gross domestic saving, has been significantly
deteriorating in the last decade. It is important that government be aware
not to allow budget deficit exhaust national saving. In the absence of
direct income taxes in the Kingdom, government is ought to adopt
policies that improve saving position. Examples of these policies might
include reducing government consumption, changing the composition of
government expenditure, and re-pricing public utilities. Needless to say
that these fiscal policies will, in fact, influence private saving but the
direction of the influence remains, however, an empirical issue.
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A Logit Analysis of Date Growers’
Decisions toward Credit in Al-Hassa Area

Of Saudi Arabia.

Dr. Fahad N. Al-Mulhim"

Abstract

The research explores characteristics that influence date growers’
decisions toward borrowing. Data were obtained from randomly
selected sample of producers in Al-Hassa. logit techniques were used
in the analysis, while Maximum likelihood method has been used to
estimate the model. Results indicated that credit use is related to some
socio-economic characteristics of the farm and farm operator such as
age, educational level, number of date palm trees in the farm, and
ownership of the farm. The methodology for calculating the

probability of farmers using credit was explained in detail.

"Dept. Agricultural Economics and Extension,, King Faisal
University, Al-Hofuf 31982, Saudi Arabia.
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Introduction

Most of the studies in agricultural credit is related to large-
scale commercial farming. Such studies have tried to estimate the
demand and/or supply of credit [1]. A few studies, most of them in the
U.S.A. and none in Saudi Arabia, which have dealt with the credit use
of small farms [2]. A number of such studies estimate the demand for
credit utilizing information from only those farmers who have
actually borrowed and neglected the information from farmers who
have not borrowed. Omitting nonborrowers from the sample distorts
the properties of the original sample. In addition, this omission
creates sample selection bias [3]. Furthermore, valuable information
is wasted when omitting nonborrowers from the sample. These
problems have led few researchers to consider both borrowers and

nonborrowers in estimating the demand for credit in the U.S.A [4].

The objective of this paper is to predict the odds of a farmer
using credit from Agricultural Bank or elsewhere, conditional upon
information about personal characteristics of the farm operator and
economic aspects of the farm. Logit analysis of a random sample of

Al-Hassa date farmers are used to address this objective.

This paper is organized as follows: first, the survey design and

methodology are described in the next section; second, model
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specification is presented in section three, empirical results are
discussed in section four, finally, the last section contains a brief

summary and concluding comments.

Survey Design and Methodology

Since the objective of this study was to focus on the small date
farms, only those farms whose size is less than 100 Donnums were
included, and no hobby farmer was included. In 1996, a random
sample of 92 farms was used, and data were collected by trained
personnel using questionnaire. All farmers in the sample were asked
whether or not they had used credit from agricultural bank or
elsewhere during the 80’s and the 90’s. Most farmers considered the
amount of borrowing, a personal matter. Thus, only yes or no answers

were recorded.

Respondents’ age ranged from 28 to 85 years, with a mean of
55. Nearly 63% of the respondents were 50 years or older. More than
50% had no education. Twenty-five percent had education levels of
elementary school or more. Sixty percent of the respondents worked
full time. About 80% of the respondents own their farms and more
than 90% would like to increase the date-grown. Fifty-three percent
of the farmers used credits to expand the operational size of the farm.
The same percentage of the farmers believe that additional credit can

increase their farm profits.
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The decisions either to borrow or not can be analyzed with
binary choice models. These types of models are suitable when the
choice is between two alternatives [5]. In addition, application of a
linear probability model for this particular type of problem have a
number of deficiencies [6]. These deficiencies can be avoided through
the use of a monotonic transformation (logit or probit models) which
guarantees that predictions lie within the unit interval [7]. If the actual
amounts borrowed available, Tobit model should be used [3]. The
choice between logit and probit depends on convenience of the
researcher [8]. The logit model was used for this study. The preferred
estimation method when using logit specification is maximum

likelihood [6].

Model Specification

The dependent variable represent the farmer’s decision about
credit (1 if yes, 0 if no). The logit model used in this study to predict
the odds of a farmer using credit conditional upon information of the
farm operator and the economic aspects of the farm is as follows:
Log% =5, +05,AGE, +5,EDU, +5,TT, +

i
0,0N; +0,NC, +E;
Where
P = the probability that the i-th farmer (dependent
variable) will choose to borrow (1 if yes, 0 if no).

AGE = age of the date farm operator in years
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EDU = number of years of formal education completed by

the date farm operator.

TT = farm size measured by total number of date palm
trees

ON = 1 if owned the farm, O otherwise.

NC= number of children under 14 years

E = a random error

and subscript i is the ith observation

Age of the farm oeprator is likely to influence the probability
of a farmer using credit. The probability of a farmer using credit is
hypothesized to follow a life cycle pattern, with greater probability
during the middle-age years than during the older or younger-age
years. Older farmers may be less likely to borrow because they are
more risk-averse and have shorter planning horizons. Young farmers
may be less likely to borrow because of cash flow problems. On the
other hand, one can argue alternatively that probability of using credit
is likely to be higher during older and younger-age years than during
the middle-age years. Older farmers may like to increase the size of
the farm through borrowing, if grownup children remain on the farm
as partners, while younger farmers may be less risk-averse and more

aggressive regarding farm expansionary plans.

Education level of the date farm operator is treated as an
indicator of the managerial ability of the farmer. In general, education

is likely to make the farmer more able to formulate and execute farm
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plans, and should be better able to improve production and marketing
ability. Therefore, education level is likely to be positively related to

the probability of a farmer using credit.

Due to the nature of the date palm farming in Al-Hasa area,
size of the farm was measured using total number of date palm trees
in the farm, because distance between date palm trees varied. Thus,
size of the farm is not reflected by the acreage. The number of date
palm trees in the farm is expected to be negatively related to the
probability of a farmer using credit. This is due to the fact that with
increasing number of date palm trees, internal savings may also
increase, and hence the probability of a farmer using credit may
decrease.

Ownership of the farm is likely to increase the probability of a
farmer using credit. The farmers who rent a farm are less likely to
borrow to improve and/or expand the farm. The number of children
below 14 years of age is likely to increase the probability of a farmer
using credit. This is due to the fact that the expected future expenses
of small children may force the father to improve and expand his
farming enterprise. In addition, farmer with growing children spend
more money, and hence may leave limited funds for meeting farming
expenses. Thus, farmer is more likely to borrow to meet farm

expenses.

Empirical Results
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Estimated coefficients, asymptotic t- ratio, and estimated
changes in probabilities are reported in Table 1. Likelihood ratio tests
indicate that the amount of variation explained in the model is
significantly different from zero. McFadden’s R? is a commonly used
for goodness-of-fit for binary choice model [6] and is equal to:

Table (1)
Maximum Likelihood Estimates of the logit Model of Date Growers’
Decisions About Credit in Al-Hassa Area of

Saudi Arabia.
Explanatory Expected Estimated Asymptotic Change in
variables signs coefficients t-ratio Probability
Constant + -4.1468 -2.1492
Age + 0.0722 2.,3204 0.0105
EDU + 0.2186 2.3456 0.0317
TT - -0.0026 -2.4349 -0.0004
ON + 1.6489 2.0257 0.2391
NC + 0.2527 1.6087 0.0366
Log Likelihood function -32.395
Likelihood ratio test 19.840
McFadden R? 0.23
Correct Predictions (%) 86.81
Total observations 91
Observations At one 75
Observations At zero 16
Convergence Tolerance 0.001
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1-(log L(Swm.))/LogL

where LOgL(S m.) 1s the maximum value of the log-likelihood

function without constraints, and log L is the value of log-likelihood
function subject to the constraint that all regression coefficients
except the constant term are zero. Furthermore, the McFadden R? is
not comparable to the R? presented in OLS regressions. Logit analysis
is extremely unlikely to provide a strong overall fit because P; takes
on only two values (1, and 0) both of which are at the extremes of the
range of the right side of the equation. In addition McFadden R? ‘s in
the range of 0.2 to 0.4 are typical for logit models [9]. The percentage
of correct predictions was found to be over 86, and McFadden R was

0.23.

The signs of the estimated parameters were found to be as
expected according to a priori reasoning. Furthermore, all estimated
coefficients were significant at the 5% level of probability except the
coefficient associated with number of children under 14 years. Age,
ownership of the farm, and education level of the date farm operator
coefficients were positive. The coefficient associated with the total

number of date palm trees in the farm was found to be negative.

The interpretation of the individual estimated coefficient
presented in Table 1 must be done with care, because the left-hand

side of the equation is the logarithm of the odds of choice, not the
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actual probability. For example, a one percent increase in the level of
formal education of the farm operator will lead to an increase of
0.2186 in the logarithm of the odds that the farmer will choose to
borrow. To interpret the effect of a change in EDU (education level of
farm operator) on the probability of using credit, we need to solve for

the change in probability (AP) as follows:

P
A log ) ;3 = 0.2186 AEDU

To simplify, we utilize the fact that for any explanatory variable X, A
Log X = AX/X, and the fact that log (X/Y) = log X-log Y, then

P.
Aog—~(++ L ap=— 1 ap
1-P P 1-P P(1-P)

since we have chosen AEDU=1, it follows that

AP; = 0.2186 [P;(1-P))]

This shows that the change in probability is a function of the
probability itself. For example, if P; = 0.5, then AP; would equal
0.0546. Since the dependent variable in this study is the logarithm of
the odds that a particular choice will be made. One important aspect
of the logit model is that it transforms the problem of predicting the
odds of an event’s occurring within the range of the entire real line.

The slope of the cumulative logistic distribution is greatest at P; = 0.5.
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In terms of the regression model, this implies that changes in
independent variables will have their highest impact on the
probability of a choosing at the midpoint of the distribution.
However, the single most useful value of P; to choose for this
interpretation is the mean, but an examination of the response in the
choice to borrow at a number of points on the probability distribution
can provide useful information [5]. In this study, we calculate the
change in probability using the sample means. Table 1 shows the

calculated changes in probability for all independent variables.

The effect of age of the farm operator on the probability of
farmer using credit has a positive influence but it was the lowest. The
ownership of the farm has the highest impact on the probability of a
farmer using credit (0.2391). Total date palm trees in the farm has a
significant but negative influence on credit use in the present study. In
general, the effects of a change in the age, education level, number of
date palm trees in the farm, ownership of the farm, and number of
children under 14 years on the probability of using credit were found
to be 0.0105, 0.0317, - 0.0004, 0.2391, and 0.0366, respectively. Such
empirical results are important from a policy perspective. However,
due to the lack of information about actual loan amounts, we could

not estimate the credit demand elasticities.

Summary and Concluding Remarks
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In this study, a Logit model has been used to predict the odds
of date palm farm operators using credit, conditional upon some
socio-economic factors of the farm and farm operator. The model has
been estimated using the maximum likelihood method by utilizing
farm-level data from operators of date palm farms in Al-Hassa area of
Saudi Arabia. The results show that the probability of a farmer using
credit from Saudi Agricultural Bank or elsewhere is directly related to
the age, level of formal education, number of date palm trees in the
farm, and the ownership of the farm. The probability of borrowing is
higher for the farmers who own their farms than for other socio-

economic factors considered in the study.

This study is considered to be the first try to analyze credit
use by utilizing both borrowers and non-borrowers in Saudi Arabia.
Furthermore, the study explains in detail the procedure for calculating
the probability of farmers using credit, conditional upon information
about economic factors of the farm and personal characteristics of the
farm operator. The methodology reported in this study can be used to
find out how the probability of a farmer using credit would change
with increasing age, educational level, and other factors. For example,
it is possible to predict the probability of using credit by a 55-year old
farmer with 6-year education who own the farm and having 100 date
palm trees in his farm, and his family has 2-children under 14 years.
In addition, the same methodology could be used to see how the
probability of a farmer using credit would change with increasing age

or other factors.
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The resulting information can be useful for economists and
extension specialists in targeting educational programs or identifying
those characteristics of producers most likely to influence the

adoption of economical technologies.
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