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INTRODUCTION:

At first glance the results seem impressive. In less than ten
years Saudi Arabia has turned itself into the breadbasket of the
Arabian peninsula. Between 1970 and 1985, wheat production grew
to over 2 million ton per year. During that period, the increase in
Saudi wheat production accounted for 80 percent of the rise in wheat
production for the entire Middle East and North Africa (Middle East
Report, 1987:7). Wheat production is now exceeding domestic con-
sumption by 65 percent. To achieve this, the Saudi government
initiated a series of high subsidies directed toward increasing wheat
and other food production to stabilize the basic food prices.

Wheat has the lion’s share of those subsidies. Wheat farmers
subsidies include free land, grants, a 45% subsidy on farm implements,
interest free loans, and 50% subsidy on fertilizer, engines and pumps.
As a result, the Kingdom accomplished the goal of self-sufficiency in
wheat production in 1984 plus and exportable surplus.

The Arab Oil embargo of 1973 and the capability shown by
the Arab Oil exporting countries to use supply embargo as a political
weapon during and after the 1973 Arab-Israeli war, has made the
Saudis aware of the use of similar sanctions on food exports (such
as wheat) by the food exporting countries (Al-Abrahem, 1987:1).
Consequently, agriculture has a new status as the consciousness of
a “food security” danger becomes the justification of these generous
subsidies.  Since the Mid 1970s, the government has constantly
stressed attainment of greater food security. The third five year
plan called for a prudent level of self-sufficiency in food production.
The apparent success in reaching more self-sufficiency in certain food
items has been achieved at tremendous cost. These costs can be
classified into direct costs and indirect costs.(Gardner, 1985: 35-41)



Tne direct costs have been high in several dimenstions. First:
costs of imported inputs: the rapid expansion in wheat production was
accompanied by growth in the reliance on imported agricultural inputs.
Second: producer’s subsidies: inflated wheat procurement prices re-
present a financial burden on the government budget. Third and most
important of all, is environmental costs: the center pivot irrigation
system, which is used in wheat irrigation, relies exclusively on deep
wells. Water in deep Saudi Aquifers will not be replaced by nature in
the future, and there is a high possibility of salination of these aquifers
under the current high extraction rate.

Indirect costs include the significant declines in sorghum, barely,
and millet production resulting from the artificially high wheat pro-
curement price as acreage was shifted from these crops to wheat.
This had led to an increase in the quantity of other imported grains.

In the light of these problems, the government lowered the
wheat procurement price from SR 3.5 to SR 2.00 per Kg. with
guarantees to maintain this until 1989.% As mentioned before, food
security was the major factor behind the agricultural expansion in
Saudi Arabia. In this paper we are intending to examine whether
or not the achievement of the current food security goal is by itself
endangering future food security. In other words, would current food
security policy lead to future food insecurity as water resources become
insufficient in the future?

* one US$ equals 3.78 Saudi Riyals in July 1989.



II- OBJECTIVE OF THE STUDY:

This research is dealing with the economic and environmental
viewpoint, therefore, it is concerned with the possible ecological ef-
fects of current agricultural practices. However, there can be no doubt
that the Saudi government authority have excellent strategic and social
reasons for their policy toward wheat and other agricultural production
m the Kingdom.

The objective of this research is to look at the water resources
and the wheat industry in Saudi Arabia; and show how food and water
security goals are in conflict with each other; and finally, a conclusion
and recommendations on how to preserve future water and maintain
food security for generations to come will be drawn.

I1I- METHODOLOGY:

A VISICALC program on an Apple II computer will be used
to estimate the remaining reserve of non-renewable water resources
and the cumulative payments to wheat producers and the cumulative
water use by wheat and other agricultural crop.

The VISICALC program will be run using four scenarios. In
the first scenario we assume wheat production is frozen at the 1986
level of 2,048 million tons a year. In the second scenario we assume
the reduction of wheat production to the self-sufficiency rate of .7
million tons a year, in the third scenario we assume wheat production
to grow at 1 percent annually. And finally in scenario four we deal
with the growth in self-sufficiency rate of 1 percent annually. In all
four scenarios, the effect on the stock of water resources and the
economic costs will be shown in tables 9-12. figure 5-8.

* The worksheet for tables 9-12 are provided in the Appendix.



IV- WATER RESOURCES IN SAUDI ARABIA:

Water shortages in the Arabian peninsula in general are not
new. Saudi Arabia in particular, which covers more than four fifths
of the Arabian peninsula, has always desperately needed more water.
Containing to rivers whatsoever, the country is one of the largest
and most arid in the Middle East. The water resources of Saudi
Arabia, like those of every other part of the globe, are dependent
upon climate, topography, and geographical formation. Because
its land area is desert, it is not surprising that Saudi Arabia has a
“water problem”. Thus, ground water is the main source of
iirrigation, as well as the most limiting factor in agriculture.

In addition to Saudi Arabia’s scarce water resources base,
continued rapid agricultural development and use of its non-renewable
ground water supplies portend the possibility of exhaustion of that
resource at some time in the future due to scarcity of rainfall and
excessive irrigation development, the annual withdrawals of ground-
water exceed natural recharge in most areas in Saudi Arabia. This
process could render the supply of ground water to economic and/
or physical exhaustion (Battal, 1986:2)

Over the country as a whole rainfall averages about 75mm
annually. Rainfall in the northern, eastern and south-eastern part
of the country is very limited. The higher rainfall is in parts of the
highland areas of the southwest which may receive about 800mm
annually (Table 1).

The fact that there is a limited water supply has led to huge
expenditures on irrigation projects and construction of desalination
plants. Desalination is by far the most highly developed technology
of fresh water production. The current 25 desalination plants are
playing a major role in Saudi Arabia’s water supply for the urban
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centers, providing 1,829,293 cubic meter per day in 1986 (SAMA,
1986: 113). Consequently, expansion in the construction of desa-
lination plant is expected to play further major role in Saudi Arabia’s
future water supply.

Surface and Ground Water:

Water resources in the Kingdom can be divided into four
categories: (Fourth Development Plan, 1985-90: 133).

1. Surface Water:

Surface water occurs mainly in the west and south-west of the
country where rainfall is sufficient to produce runoff. It is estimated
that a potential surface water supply of upto 900 million cubic meters
can be utilized annually through the efficient use of dams.

2 Ground Water:

There are two types of aquifer in the Kingdom: Renewable and
Non-renewable. Most renewable ground water is already in use by
traditional agriculture and household use.

The non-renewable ground water is stored in principal and
secondary aquifers, both of which receive no recharge. These aquifers
supply more than 70 percent of the Kingdom’s water needs (Ibid: 133).
While renewable ground water supplied are estimated to continue at
levels of around 950 million cubic meters per year, the intensive
development of non-renewable ground water during the Third Plan has
resulted in a rapidly rising rate of depletion of this valuable resources.
Proven reserves from the seven principal aquifers amount to 337,500
million cubic meters, as shown in Table 2.



TABLE 2

Non-Renewable Water Resources
(Million cubic meters)

Principal Aquifer Proven Reserve
Wasia/Riyadh 89,000
Wajid 69,000
Um Er Radhuma 65,000
Minjur/Dhurma 53,400
Saq 49,000
Tabuk 5,600
Dammam 5,000

Total 337,500

Source: Kingdom of Saudi Arabia, Ministry of Planning, Fourth
Development Plan, 1985-1990: p. 135.



Together with secondary aquifers, total proven non-renewable
groundwater reserve amount to approximately 500,000 million cubic
meters.

3- Desalination Seawater:

Desalinated seawater is an important resource for drinking
water in Saudi Arabia. The Kingdom now has the largest desalination
plants in the world. In 1985 saline water conversion corporation’s
(SWCC), operated 20 water desalination plants on the west coast and
5 on the east coast. Total water capacity increased almost tenfold during
the Third Development Plan, to reach a level of 400 million cubic
meters per year by 1985. Desalination water is mixed with brackish
groundwater to produce drinking water for domestic consumption,
However, because of the high costs associated with current desalination
production, desalinated seawater cannot presently be regarded as a
viable long-term substitute for groundwater in meeting domestic con-
sumption needs.,

4, Reclaimed Waste Water:

The reclamation of waste water is in its early stages of
development in the Kingdom, requiring extensive treatment and con-
trol in accordance with strict water quality standards. An improve-
ment of sewage networks and advanced technological treatment have
resulted in the ability to utilize this resource for irrigated landscaping
and for industrial use only. It is estimated that around 100 million
cubic meters per year of reclaimed waste water had been made available
for use by the end of 1985, and it is expected to double during the
1986-1990 period. Figure 1 shows the distribution water resources in
the Kingdom in the four major categories.
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XVater Demand:

Of the three enduser categories - domestic, agricultural and
industrial - agricultural demand for water increased sharply during
the third plan: From less than 2,000 million cubic meters per year
in 1980 to 7,430 cubic meter per year in 1985, or 84 percent of
total consumption. Over 70 percent of this water comes from the
Kingdom'’s non-renewable groundwater reserves Table 3, figure 2.

Because of climatic conditions and the chemical composition
of both soil and water in Saudi Arabia, there is a constant danger of
increasing soil salinity, which may lead to a situation in which cul-
dvation is no longer possible. The degree of soil salinity and its in-
crease depends on the quality of irrigation water, intensity of culti-
vation, soil characteristics, and irrigation practices. To a certain degree
crops are tolerant to salt. Salt also can be removed by applying an
amount of water higher than actual crop requirements. The surplus
percolates through the soil along with the salt. This procedure, known
as “leaching”, may be accomplished by using water applications in
excess of normal irrigation requirements. This leaching procedure
explains why Saudi agriculture needs more water than normal for
rrigation.

During the first four years of the third plan, 435,000 hectares
of cultivable land were distributed to the private sector by the
Ministry of Agriculture and Water. Over 90 percent of all land relies
mainly on non-renewable groundwater for its water needs. The
spectacular growth in agricultural production had led to extensive
depletion of non-renewable water resources in some areas. As the
aquifer depletion rates in several areas are approaching critical levels,
immediate measures are required for individual locations, such as
controlling and rationalizing water consumption.
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TABLE 3

Nationah Water Resources-Demand Balance

Million cubic Percentage
Meters per year Share
1980 1985 1985
Demand:
Agriculture 1,860 7,430 84
Domestic, Industrial ,other 502 1,400 16
Total 2,362 8,830 100
Resources:
Surface water 485 900 10
Ground water:
R enewable 660 950 11
Non:- renewable 1,154 6,480 73
Desalination seawater 63 400 5
Reclaimed wastewater - 100 1
Total 2,362 8,830 100

Source: Kingdom of Saudi Arabia, Ministry of Planning, Fourth Development
Plan, 1985-1990, p. 139
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V- THE WHEAT INDUSTRY IN SAUDI ARABIA:

There are two types of wheat production practiced in Saudi
Arabia, and they differ according to type of irrigation. Wheat produced
on land with controlled irrigation, where water is supplied from deep
wells is located mainly in Qassim, Hail, Riyadh, and the inner South.
Wheat produced on land under rainfed conditions is located in the
mountain region of the inner South.

The irrigated wheat area increased more than eight times
between 1971 and 1983, and accounts for 97 percent of the total
wheat area in 1983, as compared with 78 percent in 1971.

On the other hand, rainfed wheat area, as a percentage of
the total wheat area, has decreased to 3 percent in 1983, compared
with 30 percent in 1975 (Bulletin of Agricultural Statistics, 1970-83).
The decrease in the relative importance of the rainfed wheat area is
attributed to inadequate rain in the south and heavy government
investment in irrigation development (Table 4). Average wheat yield
grew at a striking rate during 1971-85, while the country experienced a
significant decline in other main grain crops such as barley, sorghum,
and millet production resulting from the artificially high wheat pro-
curement price as acreage shifted from these crops to wheat (Table 5),
because high price support, adoption of high-yielding wheat varieties,
extensive use of fertilizer, and irrigation development, all boosted
wheat yield. Total wheat production has increased from 41,908
metric tons in 1971 to 2,047,653 metric tons in 1985.

Wheat Utilization:

Saudi wheat passes through a number of outlets. While 95
percent of the available wheat supply was channeled to food consump-
tion and stockpiling, only 5 percent was used as seeds or wasted. The
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use of wheat as feed, or for industrial purposes, is negligible. Very
gmall volumes are consumed in the form of spaghetti, noodles, and
macaroni. Most of the wheat is used in making regular Western bread
and Arab pita bread, as well as different types of bakery products.
(Al-Abrahem: 9)

Who Buys the Saudi Wheat Crop:

Until the late 1970’s wheat production was largely for the
subsistence of farm families, or for sale in local markets. Generally,
farmers sold their marketable wheat surplus immediately after
harvest since they needed immediate cash and lacked adequate
storage facilities and road networks linking the wheat production areas
with the urban centers. In view of this problem, local market were
the sole outlets for wheat farmers. In addition, the Saudi farmers
generally obtained low price for their product due to a combination of
factors such as lack of price information on other markets, as well
as their poor bargaining power, lack of recognized standard and grades
of wheat, which often resulted in low prices paid for a good quality
product. Added to this was conclusion of wholesalers to purchase
the farmers’ products at a low price. All this resulted in a very low
price to Saudi farmers, while the wholesalers reaped high profits
(Tamimi, 1978).

The Saudi government established the Grain Silos and Flour
Mills Organization (GSFMO) in 1972, with the main aim of attaining
a strategic balanced stockpile of cereals in accordance with the
Kingdom’s needs. Ii was not until 1977 that the GSFMO went into
operation.

In the late 1973, the Saudi government introduced a wheat
subsidy program of 0.25 SR on every Kg. of wheat produced. This



17

subsidy was paid to farmers in addition to the prevailing market price
they received for their product. The government only provided the
subsidy and did not buy wheat from the farmers.

In 1978 the government intervened in the markets more directly.
The Grain Silos and Flour Mills Organization purchased wheat directly
from farmers at SR2.5 per Kg. In 1979 the wheat price was raised to
SR3.5 per Kg. The price support provided remarkable incentives which
raise the wheat production from 141,732 metric tons in 1980 to
1,401,644 million tons in 1984. The government initially did not
purchase all the wheat produced because of limited storage facilities.
For instance, only 3% of total wheat production was bought by the
government in 1978. However, by 1984 the quantity bought had
increased to 96% of total production (Table 6). The amounts that
were not purchased by the government were sold by farmers in the
open markets.

In 1984, the Kingdom announced the achievement of self-
sufficiency in wheat production. In 1986 Saudi Arabia exported more
than 1.2 million tons of wheat from a total production of about 2.3
million tons. In addition to export, Saudi Arabia makes gifts of
wheat to Arab countries. It approved on September 21, 1987 a gift of
100,000 tons to Iraq while Syria received a similar amount. Egypt was
given 200,000 tons in August 1986. Indonesia was the leading impor-
ter of Saudi wheat with 240,000 tons in 1986 followed by Jordan at
202,000 and South Korea at 200,000 and lately in early 1988,
Saudi Arabia exported wheat to the Soviet Union (Saudi Gazette
Sept. 30, 1987).
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VI- WATER SECURITY VS FOOD SECURITY:
THE CONFLICTING GOALS:

The loss of the Saudi government’s confidence in the willing-
ness of the major food exporting countries to supply food purely as a
commercial transaction motived the Saudi policy makers to introduce
a series of very high subsidies to farmers in order to attain food self-
sufficiency and stablize prices of the basic foodstuffs. As a result of
these generous subsidies, the Kingdom claims it achieved the goal of
food security in wheat production in 1984. But this claim to wheat
self-sufficiency is open to question, since most of the seeds, pesticides,
insecticides and farm labor equipment and spare parts are all imported.
As we have seen in the introduction, the apparent success in reaching
food security goal is been achieved at high costs. The most important
cost, in our opinion, is the environmental one. The center pivot
irrigation system, which is used in wheat irrigation, relies exclusively
on deep non-renewable aquifer. Water in deep Saudi aquifers wil
not be replaced by nature in the future and there is a big possibility
of salination of this aquifers under the current high extraction rates.
The withdrawal of groundwater is so great that concerned people are
worried about the future of agriculture in Saudi Arabia and the danger
ihat depletion of groundwater may bring.

The agricultural expansion in the Kingdom requires an incre-
dible amount of water from non-renewable resources. Wheat pro-
duction has increased to remarkable level, irrigated agriculture uses
more than 90 percent of the total amount of water used, about 40
percent of this water is used to grow wheat (Table 7, Figure 3). What
is alarming is that about 90 percent of the water consumed comes from
ron-renewable aquifer. The present over-exploitation of the fossil
water reserves contained in these aquifers will cause future water
insecurity and, as a result, future food insecurity. Water becomes
insecure because there is usually a limit beyond which withdrawing
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well water becomes uneconomical. For example, the limit of drawdown
in the confine Saq aquifer is 300 meters. This depth is regarded as the
economic limit for acceptable pumping, using available technology. The
problem becomes even more serious if we consider that the water
lievel is dropping by 10 meters a year in many Saudi Aquifers.

At present rate of water withdrawal, the future food and water
security is fraught with predictable problems. The swface land area
that can be farmed with aquifers is going to decrease dramatically when
the economical limit of water withdrawal is reached. The aquifers will
not be able to withdraw water economically unless advance technology
makes it economical to withdraw water below the present economical
level. If this does not happen, the future of both water and food
security is questionable.

Leakage of Aquifers:

Over-exploitation of the aquifer in the Kingdom not only speeds
up the limit beyond which withdrawing well water becomes unecono-
mical, but it is also feared that under such intensive over-exploitation,
some limited natural leakage will occur from the higher pressure con-
fined from one aquifer to other aquifer. The leakage will increase as
the water table goes down. The water quality will be reduced as some
aquifer with higher salt content (such as Tabuk aquifer) leakage to an
other aquifer with good water quality (Al-Walie, 1985).

Recharge of Saudi Aquifer:

In general, the natural recharge of the aquifers are very small as
rainfall is low. The over-exploitation of fossil water by the 10 meter
yearly drawdown of the free water table makes this figure of natural
recharge seem negligible. The recharge is very important if steps are
.aken to reduce the rate of water withdrawal from aquifer. As time
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goes on, an accumulation of recharged water will lead to a reduction of
leakage of bad quality water from overlying formation, rising the water
table to a more efficient and economical level, reducing the risk of
water salination, and ensuring future water security for human and
agricultural consumption.

Discharge of Saudi Aquifers:

A great deal of debate is going on regarding the discharge of
Saudi Aquifers. Some Saudi officials claim that ‘‘our water resources
in the Sedimentary Section of Saudi Arabia are naturally discharging
and are susceptible to depletion towards the Gulf or from Wadi
Addwasir towards the Empty Quarter. Therefore, we must benefit
from them before they get discharged”.

The above argument is worthy of a comment. The natural
discharge of Saudi Aquifers is a complex mechanism and should not
be taken as an excuse for the exploitation of groundwater at these
higher rates. It is known that there are some confined aquifers whose
mtural discharge is nil. Those aquifers which have natural discharge
have some controlling mechanism against depletion. Under natural
conditions where no exploitation of water has occured, aquifers are
usually in a state of equilibrium. The natural discharge is equal to
the natural recharge and over a given period the water table stays in a
fixed position. The Paleo-Triassic aquifer system in Saudi Arabia is a
closed system. It holds infiltrating groundwater because natural dis-
charge is virtually nil, except for some water that is leaked to other
aquifers or lost through faults, but it is not considered important.
The Saq, minjur, Tabuk, Wajid belongs to this group (Table 8).

The cretaceous aquifer system is confined in parts and is
semi-open in parts. There is some sub-surface discharge to the overlying
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aquifers through zones of tectonic disturbance. It is believed that the
matural discharge is higher than natural recharge. However, the water
discharged is not lost as it goes to other aquifers within the domain of
Saudi Arabia.

The Eocene aquifer system is generally a confined system
functioning as an open system. It has natural discharge through springs
and evaporation. Another strong point is that natural processes are so
iow that they must be measured by thousands of years. Over-exploi-
cation of groundwater will acclerate the rate of water depletion and
create a disturbance in the natural states of an aquifer (Al-Welaie, 1985).

As for life expectancy of the aquifers, Saudi water officials
say that some regions of Saudi Arabia do experience shortages of
ground water, but we have regions with abundant ground water that
will last for tens of years and is sufficient for our socio-economic
needs. From observed signs of over-exploitation like the falling water
table in some major agricultural regions such as Al-Qassim (and other
areas) and the drying up of some wells, one wonders if they are going
to last that long.

Saudi Arabia is an arid country with limited water resources
that should be regarded as non-renewable just like oil. The time at
which these aquifers will be deplated should not be the center of
debate, nor should we believe that our water resources are naturally
discharging and are susceptible to depletion and that therefore, we
must benefit from them by expanding agricultural output. What should
matter greatly is that ground water must be used wisely and econo-
mically because it is depletable, whether the depletion takes a short
time or hundreds of years. Only we can extend the life expectancy of
the Aquifers and insure the fulfillment of future water as well as food
security goals.
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Water Security and Food Security:

Water security is much more important than food security,
for it is the only insurance against future food insecurity. The food
security the country is enjoying now may last for some years to come,
but at the expense of finite ground water. It is feared that when a
real need for future food security arises the country will have neither
water security nor, as a result, food security. Ground water should be
utilized more efficiently and economically. There may come a time in
the future when world trade is halted by war or some other unexpected
events, therefore, we should have some security against such events.
But the direction the country is following now will lead to the opposite.

The Threat to Water Security:

The following tables (9-12) and figures (5-8) show the future
threat to food security as a result of higher environmental and eco-
nomic costs due to excessive wheat production. These tables explain
four Scenarios.

SCENARIO I : When wheat production is frozen at the 1986 level of
2,048 million tons a year.

SCENARIOII : When wheat production is reduced to the selfsuf-
ficiency rate of .7 million tons a year.

SCENARIOIII : When wheat production grows at 1 percent an-
nually.

SCENARIO IV :  When the self-sufficiency rate grows at 1 percent
annually.

In all four Scenarios other agricultural crops (cereals, vege-
tables, fruits and others) remained constant at the 1986 level of 4944
million tons annually with estimated water consumption of 3797.75
million cubic meters per year (Agricultural Sector Development :



27

Graphical Indicator 1987 and Fourth Year Development Plan 1985-90).
It is estimated that the proven reserves of non-renewable water resources
is used for agricultural purposes i.e. 303,750 million M“(Fourth Deve-
lopment Planj.

The government pays price support of SR2000 per ton of
wheat and this figure is assumed to be constant throughout the
analysis. The government’s cumulative payments to farmers increase
or decrease depending on the production level of wheat. It is estimated
that the government buys 85 percent of the total wheat production
und the remainder is sold in the open market. The remaining reserve
is obtained by subtracting cumulative water use in agriculture from the
stock of non-renewable resources. The cumulative use is the total water
consumption by wheat and other agricultural crops accumulated
annually.

Scenario I:

Table 9 shows the real threat to future food security when
wheat production was maintained at the 1986 level. Non-renewable
water resources will be exhausted by the year 2020 as shown in
figure 5. By that time the country will have neither water nor, as a
result, food security. Cumulative payments to wheat producers wil
reach over SR120 billions as shown in figure 6. Any increase of wheat
production above this level, or any increase of other agricultural crops,
means water will be exhausted sooner and economic costs in terms of
payments to farmers will be higher.

Scenario 1I:
In this case we assumed the country maintains its self-suf-

ficiency rate that existed in 1986 throughout. Economic and envi-
ronmental costs will be lowered. Any lower production rate means
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higher life-span for the non-renewable aquifers and lower economic
costs. Higher production levels above self-sufficiency will, of course,
lead to the opposite. This can be shown in Table 10, figure 5,6.

Scenario III:

In this case we assume an increase of wheat production by a 1
percent annually. The result shown in Table 11, figure 7 indicates that
water will be exhausted by the year 2016 which again shows that any
higher percentage growth rate means higher depletion rates. Economic
costs will be high as well as shown in figure 8. Lower growth rate
will result in lower depletion rates, and lower economic cost. The life
of the aquifer will be extended further.

Scenario Iv:

In table 12, figure 7,8 we can see that if the production level
of self-sufficiency increases by 1 percent annually to meet future con-
sumption as the population increases, remaining reserve will be
reduced and economic cost will increase as a compared with case III.

Results: .

From the previous four cases we can draw some very impor-
tant results:

[y
1 ]

Food security today could result in food insecurity tomorrow.
2- The need to achieve a production level of certain agriculture
product, including wheat, that does not threaten future food
security. One way to do this is to balance and rationalize
water uses for agriculture as the major consumer of water.
3- Reducing wheat output will contribute to future water as well
as food security by increasing the life time of the aquifers,
raising the water table reducing the salination problem, main-
taining an economical aquifer pressure which prevents future
leakages.
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VII- CONCLUSION AND RECOMMENDATION:

Conclusion:

Saudi Arabia has been fourtunate in having large volumes of
groundwater contained in 11 major aquifer. The present large agri-
cultural expansion in wheat production and the continuation of cur-
rent production rates for years to come depends heavily on irrigation
coming from these deep non-renewable aquifers. Agriculture has been
the largest consumer of water. Within the agricultural sector, wheat
is the largest consumer of water. Although water consumption by
urban centers is growing at an incredible rate, these ground water
aquifers contain fossil water with little or no recharge taking place
at present. The over optimism that officials frequently expose in the
media should subside and calls for wisdom and conservation should
be arise. People believe that incredible amount of groundwater is
contained in the sedimentary section of the Kingdom. This is not
true if we consider water quality and the depth of the aquifers. The
available water is not as large as people believe. People would be told
about the real water situation in the Kingdom and taught to conserve
water especially in agriculture by seeking better managerial and tech-
nological options for its use. Many farmers in Saudi Arabia believe
that they are dealing with infinite amount of groundwater that will
never run dry. They do not know that they are dealing with a finite
and non-renewable resource. They do not know that food security
today could result in food insecurity tomorrow as future water resources
become insufficient and more scarce.

Recommendation:

It is evident from the previous discussion that there is an
over-exploitation of fossil water reserves contained in Saudi Aquifers.
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However, expanding wheat production will increase the demand for
non-renewable groundwater. To obtain a secure future water and food
supplies a few recommendations are made:

1.

By following the water security principle, wheat production
should be reduced by cutting back gradually on price support
for wheat as it is the major consumer of water, Wheat pro-
duction is estimated to decrease sharply if the government
support price is reduced or abolished (Al-Abrahim, 1987:150).
The modeling and simulation results obtained by Al-Abrahim
reveal the dilemma of the government wheat policy.

The enthusiastic response of wheat producers to government
price support was the main factor for the marked increase
in wheat production. It was the hope of the government to
gradually reduce its price support for the wheat producers
so that they will be able to sustain the existing level of self-
sufficiency. However, simulations with reduction in support
price or total abolition of the price support indicates other-
wise. The self-sufficiency rate is projected to drop from 1.29
in 1984 to .35 in year 2000 when price support decreases to
a comparable free market price of SR1.00 per Kg., and to an
extreme low rate of 0.01 with the removal of government
pricing intervention (Al-Abrahim, 1987, 172-3). Thus, self-
sufficiency in wheat production is only sustainable with the
help of a continuously high flow of government expenditure.

As the quest of good security based on self-sufficiency in
production is only attainable at high economic and environ-
mental costs, a different approach is needed. A possible

approach is to depend on the world markets for a portion of
the food supply while holding a reserve stock in case of a
food embargo or shortages. Maintenance of a viable producing
sector at some minimal level of output does contribute to food
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security without incurring economic or environmental costs
that arise with higher wheat production.

3. The government should re-consider the policy of reducing
wheat by encouraging the production of barley through a
price support of SR1.00 per Kg. In September 1986, the
government told the five largest wheat producers to switch
one-third of their cultivated land to barley. The government
now subsidies wheat at SR2.00 per Kg. This means there is
little incentive to change to barley and the government may
be forced to increase the barley subsidyfk Al-Abrahim esti-
mated that price support for barley is projected to cause a
decline in wheat area of only 206,000 donems about 5 per-
cent of the total crop area. This is expected as the current
price support of wheat is twice the price of barley. It is un-
likely that there will be a significant shift from wheat to
barley (atSR1.00 per Kg.), though demand on the country’s
scarce water resources.

4, Conservation is not a popular concept when standards of
living are high and rising and resources are plentiful, but it is
acceptable when the limits on natural and financial resources
become clearer. In Saudi Arabia water is a precious com-
modity, especially when the government incurs heavy ex-
penditure in supplying desalinated water to citizens in ad-
dition to huge consumption by agriculture in general and
wheat crops in particular. It is vital that a rational use of
water is called for. Public awareness is one of the most im-
portant and effective methods of water conservation. Ef-
fective conservation techniques need the cooperation of the
general public, particularly those who consume large quan-
tities, such as farmers (DE. Jong, 1987: 8).

* Barley imports rose from 530,000 tons in 1978 to over 6,500,000 tons
in 1986. Barley imports costs an estimated $678 million in 1986 the
grain’s low world price has kept the bill below the 1984 peak of
$1,082 million (MER 1987).
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ORKSHEET FOR SCENARIOS 1-4

1986

1996

2006 2016

43 2024

Stock of non-renew-
able water (MillionM)

Agricultural per-
centage use of total
stock of water (90%)}

Wheat production
(Million tons)

Growth rate in wehat
production

“theat production
{Million tons)

ttheat area
{Million hectare)

Average water
consumption per
Hectare (H3)

Total water con-
sumption by
wheat crop
(Million M7)

Other agricultural
crop
(Million hectare)

Average water
consumption per
hectare 3
(Million M7)

Total water con-
sumption by

other agricultural
croo 3
{M1llion M )

Total water con-
sumption (wheat
and other agricul-
tural production

Cumulative use

Remaininc Reserve
of non-renewable
water resources
(million u3)

Government pur-
chases of wheat
{2000 SR per ton)

Government buys
851 of wheat
producec by
farmers

Total govern-
ment purchases of
wheat

{Million tons)

Total payment
by government

(Million SR)

Cumulative
payments
(Million SR)

337500

303750

2.048

.5756

8700

5007.75

2967

12800

3797.76

8805.51

8805.51

294944.5

2000

.B5

1.7408

3481.6

3481.6

2.048

5756

5007.75

397.76

8805,51

96860.69

206889.3

3481.6

38297.6

2.048 2.048

.5756 .3756

50075.75 5007.75

3797.76 3797.76

8805.51 8805.51

184915.9 272971.0

118834.1 30778.97

3481.6 348l.6

73113.6 107929.6

2.048

.3756

5007.75

3797.76

8805.51

343415.2

-39665.2

3481.6

135782.4
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