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A Comparative Study to Assess the Economic Efficiency of Water Resource Used in Grain Irrigation in
Regions of Fezzan and Green Mountain

Gomaa Abdel Salam Afhimh and Ahmed Mohamed Saad

Abstract: Despite expansion attempts in the cultivation of wheat and barley in Libya and attempts to achieve an
agricultural economic development, the country suffers from a significant decrease in the proportion of self-
sufficiency, amounting to about 9.10% and 59.36% for wheat and barley ,respectively in 2007, in addition to
poor distribution of available resources and economic exploitation especially water resources, which resulted in
damages in the environment ; desertification and the spread of drought and lowering the groundwater,
representing the evidence of the lack of efficient method of exploiting these resources. Using old methods of
irrigation as well as the use of crumbling irrigation systems cause a huge waste of water used in the cultivation
of wheat and barley in Fezzan area, so it is important to study and learn the efficient use of economic resources
in the cultivation of wheat and barley, especially water resources in order to make optimum use of this resource.

Irrigating wheat and barley depending on the groundwater has spread widely in many parts of Libya where
Fezzan region is known for its high temperature which increases the evaporation and transpiration and thus
increases water consumption of crops planted compared to cold and temperate areas like Green Mountain. The
problem of the study is that expansion in cultivating wheat and barley has led to increased demand for
consumption of groundwater used as a non-renewable resource and the emergence of remarkable effect on
lowering the level of groundwater as a result of wasting the great element of water used in the cultivation of
wheat and barley, especially in projects overall productivity due to a number of factors affecting the irrational
use of water and foremost of which is not to put a value or cost of water within the production costs as well as
low production methods as well as the lack of optimum use of these resources in economic terms. There is a
need to be assess the use of agricultural resources used in wheat and barley cultivation, particularly water
supply, as well as comparison between agricultural productivity projects public and private in terms of
efficiency in the use of those resources, particularly water element in Fezzan and Green Mountain regions.

The goal of this study is to analyze the efficiency of production and production costs per hectare of wheat
and barley on a sample of public and private farms in the study area in order to achieve a number of objectives
including: analysis of production and estimating agricultural resources and production costs per hectare of wheat
and barley in private farms , and comparing between cultivation of wheat and barley in a sample of public
agricultural projects and a sample of private farms in terms of efficiency in the use of the water. The study relied
on data concerning wheat and barley crops issued by official sources (ARC, and the General Authority for
grains) as well as files of the agricultural projects and questionnaires of private farms under study.

Through this study, as a result of low water levels and increased demand for consumption of groundwater
used in agriculture (particularly growing wheat and barley) in Fezzan, and due to a number of factors affecting
the irrational use of water and foremost of which is not to put a value or cost of water within the production
costs and using low production methods, as well as the lack of optimum use of these resources in economic
terms. There is a need to evaluate the use of agricultural resources used in the cultivation of wheat and barley
crops, especially water supply, as well as the comparison between a sample of public and private agricultural
projects concerning efficiency in the use of water.

The study used the descriptive and quantitative statistical analysis methods and included analysis of the cost
of production per hectare of wheat and barley, which are divided into variable costs and fixed costs. In the
private sector farms sample, average cost per hectare planted with barley and wheat recorded 942.34 dinars and
1066.52 dinars, respectively during 2007/2008 season regarding the value of water. The average overall cost of
the hectares planted with barley and wheat in a sample of public projects (Brjoj, Aldboat and Aarown) about
1792.89 and 2019.17 dinars, respectively during 2007/2008 season taking into account the value of the water.
The average cost of production per hectare of wheat and barley in the private farms sample without taking the
value of the water in mind was 496.99 and 546.66 dinars per hectare, respectively. The average cost of
production per hectare of wheat and barley in the public farms sample without taking the value of the water in
mind was 1135.8and 1245.75 dinars per hectare, respectively. the efficiency of using groundwater in the
cultivation of wheat and barley was measured in public and private farms samples giving a price per cubic
meter of water . The study used measures of efficiency to express economic assessment of the water component

including net return of the water unit per hectare where the highest net return for barley and wheat in the private
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farms sample recorded 0.42 and 0.61 dinars / m °, respectively. The lower net return per water unit in a public
agricultural farms sample was 0.05 and 0.21 dinars / m * for of barley and wheat, respectively. Productivity per
cubic meter water reached 1.01 and 1.21 kg / m * for barley and wheat, respectively in private farms sample.
Lower production per cubic meter of water was in the private farms sample (0.55 and 0.44 kg / m * of barley and
wheat, respectively). The efficiency of water reached 1.27 and 1.61 dinars for barley and wheat, respectively in
the sample of private farms, while in public farms sample it recorded 0.78 and 1.12 dinars for the crops of barley
and wheat, respectively.
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