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ABSTRACT
 

Several methods of evaluation are available for watercourse improve­

ment projects. These evaluation methods include accountability, compari­

son of stated objectives with accomplishments, comparison of technical
 

design with accomplishments, acceptability of the project by the client
 

groups, financial evaluation of the activities, economic evaluation of
 

the activities, integrative evaluation and evaluation of the lessons
 

learned from the project.
 

Financial and economic evaluation were conducted for two study
 

sites established within the Egypt Water Use and Management Project.
 

Water course improvements on mesga #10 at Mansuriya and mesga #26 at
 

Abyuha were used as examples in considering the methods of evaluation.
 

Partial >udgets of benefits and costs for the two study sites have been
 

prepared in conjunction with determination of average crop yields per
 

Feddan for the period 1973 to 1982.
 

In comparing stated objectives and acrcomplishments, provisions are
 

necessary for collecting and recording data and information needed for
 

evaluation on a "with" and "without" basis 
in advance of the project
 

work. However, one of the principal benefits of such first-generation
 

projects is to determine methodology for future projects. In assessing
 

the technical design with accomplishments, the case studies have indi­

cated that significant cost reductions in design and construction are
 

needed if water course improvement projects are to be economically
 

viable. Explicit attention must be paid to the farmers regarding
 

acceptance of the project, timely completion of the work, minimum
 

interference to the farmers and extensive dialogue with the farmers
 

regarding the objectives of the project.
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The two study areas have shown that although the projects 
were
 

financially advantageous to the farmers, 
 there was no consistent
 

evidence of increases in yields due How­to water course improvement. 


ever, other projects with longer data periods 
have indicated such
 

increases. 
 In economic terms the Ministry of Irrigation must search for
 

more efficient designs, construction techniques, and maintenance pro­

grams if the projects are to be beneficial to Egypt.
 

In general, many lessons have been learned from the two 
study
 

areas, and future 
water course improvement projects recognizing 
and
 

adopting these results will assist in providing a resurgence of Egyptian
 

agriculture.
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I 

WATERCOURSE IMPROVEMENT EVALUATION
 

I. 	 INTRODUCTION: TYPES OF EVALUATION
 

The MOI's implementation of a National Irrigation Improvement
 

Program includes the goals of improving the management of irrigation
 

water, improving water availability at the tail ends of canals and
 

mesqas and increasing crop production. Within EWUP's approach, water­

course management programs were launched at each of three project sites
 

in Giza, Kafr El-Sheikh and El-Minya Governates to develop an inter­

disciplinary model of the water delivery system and improve the on-farm
 

irrigation management practices. The following paper considers the
 

various types of evaluation applicable to a project of this nature and
 

considers financial and economic evaluation of Mesqa #10 in Mansuriya
 

and 	Mesqa #26 in Abyuha.
 

There is no single best method for evaluating the activities of a
 

diverse project such as EWUP. The best method of evaluation will depend
 

on the purpose of the evaluation. In most cases, at least several types
 

of evaluation will need to be performed to appraise a particular activ­

ity such as a mesqa renovation.
 

It is important to distinguish between feasibility studies and
 

evaluations. Feasibility studies must be done before the project or
 

activity is initiated (pre-intervention) and must be based on expected
 

outcomes. The purpose of-feasibility studies, as the name implies, is
 

to detcrmine whether or not it is desirable to initiate the project or
 

activity. Feasibility studies, however, can also be used as a learning
 

prcress by which it becomes possible to improve the specifications of
 

the projects and activities before they are initiated. Evaluations, on
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the 	 other hand, are done after 
the 	projects and activities are
 

initiated. 
They are, in effect, post-intervention. In order to be able
 

to perform good evaluations, project and activity work 
must 	include
 

provisions for collecting and 
recording the data and information needed
 

for each type of evaluation.
 

The range of evaluation was 
divided into eight principle types
 

which are presented below. 
At this stage in the project cycle for EWUP,
 

the types 3, 4, 5, 6 and 8 were the most important types of evaluation.
 

1. 	Accountability: 
 Are the funds spent accounted for and were they
 

spent in the manner approved? Were the expenditures legitimate?
 

Are all assets, furniture, equipment, vehicles, etc., accounted
 

for? This is basically an auditing type of evaluation.
 

2. 	 C-:!parison of Stated Objectives and Accomplishments: This approach
 

is often used in the evaluation c scicntific work. 
 Did the
 

researcher (or project) accomplish 
the objectives established when
 

the project was funded? 
 Often, if this type of evaluation is done
 

early in a-project (such as mid-term), the evaluation results may
 

be the 
basis for modi'fying the original objectives of the project.
 

3. 
 Comparison of Technicdl Design with Accomplishments: This type of
 

evaluation would be particularly useful to see if completed and
 

in-process construction and manufacturing activities meet design
 

standards. In many cases, performance may be poor because of
 

either faulty execution of the design or 
design standards may be
 

inappropriate. 
 To learn from an activity such as constructing a
 

mesga, a technical evaluation will need be made.
to For example,
 

if a construction project does not meet contract specifications, it
 

will not be possible to evaluate the adequacy of the design. If
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there is an inadequacy, it is important to establish if the cause
 

is either the need to improve the design or a faulty execution of
 

the design.
 

4. 	 Acceptability of Activity by Client Groups: Client groups may
 

range from the farmers 
using a water course to the MOI personnel
 

responsible for the water course. 
Acceptability has to do with how
 

things are perceived as well as what in 
fact does exist. Percep­

tions and reality may differ, among other reasons, because of
 

cultural heritage and the way in which activities are carried out.
 

An activity may be unacceptable to farmers because of either bad
 

design or poor construction. In other cases, the activity may not
 

be acceptable to 
a group because the purpose of the activity is not
 

fully understood.
 

5. 	 Financial Evaluation of Activities: This involves a benefit-cost
 

analysis based on prices actually paid and received by the appro­

priate client group. Usually these are based on market price and
 

costs plus subsidies paid directly less direct 
 tax payments
 

affected by the activity. For example, a financial analysis at the
 

farrer level would involve the prices they paid for purchased
 

inputs and prices they received for output. If labor is hired,
 

labor costs would be entered in the anaysis at the market value,
 

but family labor would not be entered as a cost except at the
 

financial opportunity level.
cost The financial evaluation could
 

also be for other client groups, such as the MOI.
 

6. 	 Economic Evaluation of ActivitiLs: This involves a benefit-cost
 

analysis based on 
economic values which may be different from the
 

market prices and costs used in a financial evaluation. It may be
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necessary to estimate shadow prices of 
some inputs and products.
 

All prices and costs used in the analysis should reflect the full
 

opportunity cost 
of all inputs used and products sold. For
 

example, the financial cost to the Egyptian farmer for diesel is
 

L.E. 0.03 per liter while the shadow price or full economic cost to
 

the! country has been estimated to be L.E. 0.24 per liter. 2 Shadow
 

price, economic value and economic opportunity cost all have the
 

same meaning. If the shadow price of diesel is L.E. 0.24 per
 

liter, that means there is an opportunity to use the liter of
 

diesel so that it would generate an economic value to Egypt of L.E.
 

0.24 per liter.
 

7. Integrative Evaluation: A single development project or development
 

activity may have performed well when viewea scparately from the
 

development goals 
of either a nation or a region. However, the
 

accomplishments of the project or activity may either fail to
 

contribute to the accomplishment of the development goals or may
 

actually be counter to the development goals. Therefore, each
 

project and activity needs to be evaluated in terms of its contri­

bution to the broad development goals of either a nation or 
a
 

region.
 

8. Preparation for Follow-Up Work (Lessons Learned): 
 The principle
 

purpose of evaluation for purposes of follow-up work is to develop
 

a realistic image of "what should be" 
or "what could be." The
 

emphasis of such an evaluation should be to identify what has been
 

learned rather than to merely determine if either a practice or a 

project is "good" or "bad." 
 At this stage of the project cycle for
 

EWUP, this type of evaluation is very important.
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Evaluation may be carried out to check on performance; audit­

ing of financial records and contract compliance with technical
 

design specifications are examples of performance evaluation. In
 

addition, evaluations may be performed to learn both how to do
 

things more effectively and to identify what needs to be done.
 

Regardless of the type of evaluation, criteria must be estab­

lished for evaluation. The criteria must be appropriate to the
 

type of evaluation and the criteria needs to reflect a balance
 

between the ideal and the possible.
 

The types of evaluations interact and are often complimentary.
 

The most appropriate type or set *af evaluations to perform will
 

depend on the goals to be achieved by evaluation. Gittinger
 

states, "There tends to be a natural sequence in the way projects
 

are planned and carried out, and this sequence is often called the
 

'project cycle.' There are many ways 
- all equally valid - in 

which this cycle may be divided. Here we will divide it into 

identification, preparation and analysis, appraisal, implementation 

and evaluation". Egypt Water Use and Management Project activities 

will be completed June 1984, and the final phases of the project 

cycle have begun. Evaluation can have the goal o'. evaluating "What 

has been done." Evaluation types 1 through 6 are designed to 

accomplish this sort of evaluation. The eighth type of evaluation, 

preparation for follow-up activity, is largely concerned with 

evaluation aimed at learning about "What should be done." All of 

the first six typc of evaluation can contribute towards the prep­

aration of follow-up activities. Evaluation of EWUP activities 

should provide a basis for the activities of the new projects. 
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Implementation of knowledge gained from EWUP will permit both the
 

empirical and conceptual results 
to serve as a basis for designing
 

and executing a major long-term water 
course improvement program
 

for Egypt.
 

Gittinger states, "Careful evaluation should precede any
 

effort to plan follow-up projects. 5 Such an evaluation need not be
 

restricted to quantitative analysis 
and should certainly go well
 

beyond the usual benefit-cost analysis. Evaluation for the purpose
 

of planning follow-up activity might well be presented as 
an answer
 

to the question, "What have we learned so far which will help us 
in
 

planning the most appropriate follow-up work?" Problems exist when
 

"what is" differs significantly from "what should be." 
 One of the
 

main purposes of evaluation for the planning of follow-up work is
 

to help establish a realistic image of "what should be."
 

The idea of an 
image of "what should be" is an equivalent
 

concept to the idea of a hypothesis in research; 
a set of assump­

tions which can be subject to verification or proof. The phrase
 

"image of what should be" 
is used in the context of irrigation
 

improvement programs. Because of 
the nature of the actual verifi­

cation process; constructing the physical works needed and then
 

operating the new system in an environment with farmers striving to
 

live under what are often demanding economic and social conditions,
 

only a limited number of alternatives can be tested in a real world
 

situation. Therefore, the cost of failure of a project can be both
 

higher than for many other programs and the costs may be borne by
 

people other than the beneficiaries. 
 The image of "what should be"
 

should, like a hypothesis, be treated as a tentative truth to be
 

rejected, not accepted. 
Great care should be taken before an image
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of "what should be" in terms of irrigation improvement programs is
 

translated into 
a program of action because of both the magnitude
 

and the incidence of the cost of failure.
 

In classical benefit-cost analysis, the importance of secon­

dary as well as 
primary cost and benefits is stressed. While this
 

report will not place 
a great deal of emphasis on secondary bene­

fits and costs, such considerations are often significant and can
 

have considerable impact of the type of information impact on 
the
 

type of information gained from evaluation studies.
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II. FINANCIAL AND 
ECONOMIC EVALUATION: CASE STUDIES OF MESQA #10 IN
 
MANSURIYA AND MESQA #26 IN ABYUHA
 

Evaluation, in a narrow 
sense, is sometimes restricted to mead
 

benefit-cost analysis. There are many controversies surrounding
 

benefit-cost analysis, some of which are presented in Technical
EWUP 


Report No. 12, hence 
the subject will not be pursued here. However, as
 

pointed out above, it will often be 
important to consider additional
 

types of evaluations. Regardless the type
of of evaluation used, any
 

intervention should be evaluated on a "with" and "without" basis. 
Since
 

formal experimental controls seldom exist 
for larger scale irrigation
 

interventions, estimates 
of the cot.,itions under both the "with" or 
the
 

"without" state of the system must be made. 
 If a feasibility study is
 

made in anticipation of implementing 
an activity, the parameters of the
 

"without state" of the system 
can be observed while the parameters of
 

the "with state" of the 
system must be estimated. When the evaluation
 

of an activity which 
has already been implemented iis to be made, the
 

opposite condition exists; the parameters of the "with state" of the
 

system can be observed while in most cases 
the parameters of the "with­

out state" must be estimated. 
In the case of mesga renovation which has
 

already been completed, this means 
that the existing situation corre­

sponds to 
the "with state" while the situation which would exist if the
 

mesga had not been renovated, the "without state," 
will have to be
 

estimated.
 

Benefit-cost analysis 
can 
be of two major types: financial and
 

economic. Gittinger provides 
a detailed distinction between economic
 

and financial analysis. 2 
 In general terms, economic analysis is done
 

using economic values 
which means the impact of using inputs and
 

producing outputs needs to 
be evaluated in terms of the impact on the
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general economic well being of the country as it interacts with the 

international economic system. Financial analysis is done using those 

prices which must be considered by the decision maker in deciding what 

needs to ,! done. Different decision makers may use different prices, 

that is those prices which reflect the financial impact on the decision
 

maker's well being. Different decision makers may also have to consider
 

a different range of inputs and 
outputs. For example, a financial
 

analysis from the standpoiPt of 
the farmers of a mesqa improvement
 

project involving pumping costs 
paid for the MOI would not consider
 

pumping cost. However, 
a financial analysis from the MOI standpoint
 

would consider such costs. 
 The "market prices" may be determined in the
 

market place or they may be administratively determined. In either
 

case, the prices relevant to the decision maker in question should be
 

used.
 

This presentation is based on the following ideas: 
 (1) there is no
 

single best method of evaluation and the most appropriate type of evalu­

ation will depend on the purpose of evaluation; (2) while evaluations by
 

economists 
 are important, each discipline has responsibilities for
 

evaluations and for the application of their professional judgments in a
 

manner which will result in reproducible results; (3) at this stage in
 

the project cycle for EWUP, considerable effort should be devoted to
 

evaluations which are oriented toward the future. 
This means evaluation
 

for purposes of planning follow-up work as discussed by Gittinger.5 The
 

principle purpose of such evaluations is to emphasize the importance of
 

learning from EWUP experiences rather than merely judging if the results
 

of a particular activity were "good" or "bad."
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A. 	 A Farm Level Financial Analysis of Mesqa 26-Abyuha
 

The basic method presented in EWUP Technical Report No. 124 will be
 

used for both financial and economic analysis. The general approach is
 

to use 
the partial budget format presented in Technical Report No. 12.
 

The analysis presented here is based on the changes which were recorded
 

in EWUP farm records.
 

1. 	 Changes in Yields: Table I presents the yield data for Mesga 26,
 

Abyuha. The improvements in Mesqa 26 were completed in January,
 

1981. The mesga was elevated, served by a single-point pumping
 

station and the farmers were able to irrigate with an adequate head
 

of water delivered by gravity. Table 1 was used 
as the basis for
 

estimating the increases in Average Added Annual 
Benefits (I-A-1
 

Partial Budget.). 
 Using data from these EWUP Farm Records, there is
 

no evidence of yields increasing as the result of mesga
 

improvement, on Mesqa 26. However, there 
were not enough
 

observations to warrant a statistical analysis, and there is no
 

evidence of a pattern of yield increases when compared to the
 

yields of either other farmers on Abyuha or for fields of Mesqa 26
 

farmers which are located on other mesgas. While there was a shift
 

to higher valued crops at the farm level as soybeans were 

substituted for cotton, rhis was the result of a change in 

government policies, not the result of irrigation improvements 

(I-A-2 Partial. Budget). 
 This 	is an example of why it is important
 

to stress 
the "with" and "without" in evaluations rather than just
 

the "before" and "after." Since water was not pumped into Mesqa 26
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Table 1. The Impact of Improving Mesga #26 -

Crop Yields for Farm Record Keepers
 

Years and Farm Records 
Crops Mesga #26 

Fields 
Per Feddan 

Broad Beans Ardab 

1981/82 5.92 
1980/81 5.37 
1979/80 a/ 

Wheat Ardab 

1981/82 10.79 
1980/81 10.18 
1979/80 a/ 

Cotton Kantar 

1981/82 NA 
1980/81 4.59 
1979/80 a/ 

Maize Ardab 

1981/82 7.72 
1980/81 5.82 
1979/80 a/ 

Soybeans Ton 

1981/82 1.01 
1980/81 NA 
1979/80 a/ 

Farm Records 

Abyuha 


Per Feddan 


Ardab 


6.52 

5.40 

4.92 


Ardab 


10.43 

9.76 

6.35 


Kantar 


5.64 

5.30 

5.43 


Ardab 


8.89 

7.15 

8.10 


Ton 


1.11 
0.98 


Abyuha (198 ) on Average
 

Farm Records for Fields of
 
Mesga #26, Farmers Located
 

on other Mesgas
 
Per Feddan
 

Ardab
 

5.48
 
6.00
 
a/
 

Ardab
 

10.86
 
9.60
 
a/
 

Kantar
 

4.85
 
5.58
 
a/
 

Ardab
 

7.55
 
6.81
 
a/
 

Ton
 

1.14
 
NA
 

/No records for this crop on Mesqa 26 farms in 1979/80.
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unless there was 
a demand for that water, less water would flow through
 

the mesga than under the condition without the imprviiement. The water
 

diverted into Mesqa 26 decreased from about 20,000 m3 
per feddan without
 

the improvement to less than 3
10,000 m
 per feddan with the improvement.
 

However, there is no indication that the decrease in water diverted
 

resulted in any benefits to the farmers on Mesqa 26 (I-A-3). Based on
 

the evidence provided by farm records, there is no evidence of added
 

financial benefits 
to the farmers as 
the result of the improvements in
 

Mesqa 26 which occurred in January, 1981. However, there were benefits
 

to farmers because 
of cost savings. In addition, there may be future
 

benefits, but this analysis is based only on 
those changes in income and
 

expenses which have been 
recorded. Note should be made that in other
 

EWUP studies 6 improvements in the irrigation system resulted in 
a 9 to
 

23 percent improvement in maize yields. 
 The Egypt Major Cereals Improve­

ment Project (EMCIP)7 
reports that an increase in water use efficiency
 

of 22 percent was obtained 
in wheat production using corrugation type
 

irrigation and upgraded Mesqas. 
Long field furrow irrigation techniques
 

and a rehabilitated distribution system, with maize produced a saving of
 

11 percent of irrigation water and increased yield by 17 percent. 
For
 

sorghum, the equivalent percentages were 25 percent savings and
 

61 percent increased yields. 
 Similar increases in production yields and
 

water savings were reported for lentils and soybeans.
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WORKSHEETS
 

Evaluation of Water Distribution Projects
 

Date August, 1983
 

Partial Budget 1
 

Farm Level Financial Analysis of Mesqa 26-Abyuha
 

Basis for Comparison: Unimproved Mesga 26
 

Proposed Change: Elevate Mesga 26 	and convert to gravity
 

Alternative Assumptions: Comparison of with and without the elevation
 

based on actual performance on Mesga 26. This is a financial analysis
 

at the farm level.
 

I. 	 Benefits
 

A. 	 Average Annual Added Benefits
 

1. 	 Increased gross profit from no evidence of yield
 
potential yield increases increases. See Table 1
 

2. 	 Increased gross profits from none
 
shifts to higher valued crops
 

3. 	 Value of water conserved none
 

4. 	 Annual value of land saved
 

5. 	 Other
 

Total Average Annual Added Returns 	No evidence of any added
 
returns
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B. 	Average Annual 

Reduced Costs 


1. 	Pumping Conversion 

from poor gravity
 
and tambour to
 
gravity a/ b/
 

2. 
 Mesga maintenance
 

3. 	Drain maintenance
 

4. 	 Labor for irrigation 


5. 	 Transportation
 

6. 	Other
 

Total Average Annual
 
Reduced Costs 


Average Annual Total
 

Benefits = Total Average
 

Annual Reduced Costs +
 

Total Averaged Annual
 

Added Revenue 


Financial Opportunity Cost
 
of Family Labor
 

L.E. 	0.00/Man Day L.E. 2.25/Man Day
 

L.E. 	507.77 L.E. 2,031.08
 

0 
 L.E. 	600.00
 

L.E. 507.77 L.E. 2631.08
 

L.E. 507.77 L.E. 2631.08
 

/See Table 1, Technical Report No. 12.
 
t/On the average, 25 percent of the labor is hired and 75 percLit is
family labor which has no short-term cash opportunity cost in the


Abyuha area. 
 Ninety man days were saved from pumping and 267 man
 
days irrigating.
 

http:2,031.08
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II. Costs 

C. Average Annual Added Costs / 

1. Average annual depreciation NA 

a. Earth work 

b. Gates and control 

c. Structures 

d. Other equipment 

e. Other 

2. Maintenance- 0.00 

a. Earth work 

b. Gates and control 

c. Structures 

d. Other equipment 

e. Other 

C/The elevated mesqa was constructed by the MOI and all pumping costs
 
were paid by the MOI. Therefore, none of the associated costs involve
 
a financial cost to the farmers.
 

d/The maintenance labor requirements are estimated to increase from 84
 
man days to 126 man days. However, maintenance work is usually done
 
in conjunction with other work and the financial opportunity cost of
 
such work is zero in both cases examined here.
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3. Interest on average investment NA 

a. Construction 

b. Equipment 

c. Other 

4. Annual operating costs NA 

a. Equipment 

b. System operation 

and maintenance 

5. 

c. Other 

Pumping costs NA 

a. Fixed costs 

b. Operating costs 

c. Other costs 

6. Other costs 

Average Annual Total Added Costs 

NA 

0 
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D. Average Annual Reduced Benefits 

1. Annual value of land lost L.E. 218.70 

2. Other-
/ 

Total Average Annual Reduced L.E. 218.70 
Benefits 

Added Costs + Reduced Benefits L.E. 218.70 

Net Benefits (Costs) L.E. 289.07/L.E. 2,412.08 

Comments: 

s/See Note 3, Technical Report No. 12. No new estimates were made of
 
gross profits per feddan, but land values increased from L.E. 3,000
 
per feddan in 1981 to L.E. 5,000 per feddan by 1983. In 1981, the
 
annual gross profit per feddan was 131.22. If gross profits increased
 
(because price increases for cotton, other crops and livestock as well
 
as the introduction of soybeans) by a ratio similar to the value of
 
land, the gross profit on .6 feddan would be L.E. 21q.70. This would
 
be a loss to the farmer.
 



2. Labor Savings: It is evident 
that the farmers did benefit from
 

reduced financial costs (I-B). 
 Without the improvement of Mesga
 

26, 15.2 feddans would have to be irrigated 15 times per year with
 

water lifted by a tambour and another 5.0 feddans had 
to be sup­

plied the same way for an 
average of 7.5 irrigations. This is
 

equivalent to 17.7 
feddans being irrigated 15 times per year with
 

water lifted by a tambour. It 
would take an average of 3.4 man
 

days for each feddan per irrigation. In 1981, the cost per man day
 

was L.E. 1.000, but by 1983, the cost had risen to L.E. 2.250. 
 In
 

some areas of Egypt, 1983 agricultural wages were L.E. 3.000 per
 

day. However, it is estimated that only 25 percent of the work was
 

done by hired labor and the remaining 75 percent of the work was
 

done by family labor. 
 In the Abyuha area, farmers do not generally
 

work off the farm for pay and in the 
short run, the financial
 

opportunity cost 
for family labor is probably zero. Therefore, of
 

the 902.7 man days (17.7 feddans 
x 3.4 man days x 15 irrigations)
 

of labor used for pumping, only 25 percent or 225.7 man days
 

involve a financial 
cost of L.E. 507.77 
(I-B-I). if the financial
 

opportunity cost of family labor 
is L.E. 2.25 per man day, the
 

financial savings the
from improvements would 
be L.E. 2,013.08.
 

Maintenance work by family
is done labor and since there is no
 

net-decrease there are no 
financial savings for the farmer 
(I-B-2).
 

The Mesqa 26 improvement had no financial 
impact on requirements
 

for farmer drain maintenance (I-B-3). Labor required for irriga­

tion without the improvement averaged 4.2 
man hours per feddan
 

while it was possible to reduce irrigation labor per irrigation per
 

http:2,013.08
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feddan to 1.5 man hours with the improvements. However, all irriga­

tion on Mesga 26 was done with family labor, 
and as such, the
 

financial advantage to the farmers of savings over 1600 man hours
 

of labor is zero if the financial opportunity cost of family labor
 

is zero (I-B-4). If labor is valued at L.E. 2.25 per man day (W/6
 

hours/man day), the labor saving of 267 
man days of labor have a
 

financial value of L.E. 600. 
 The total average reduced financial
 

cost which can be credited to the improvement of Mesga 26 is L.E.
 

507.77 if the financial opportunity cost of family labor is zero
 

and L.E. 2,631.08 if the financial opportunity cost of family labor
 

is L.E. 2.25 per 
man day. If the financial opportunity cost of
 

labor is zero the benefit of the Mesqa 26 improvement equals L.E.
 

507.77.
 

3. Net Financial Benefits to Farmers: 
 If the annual value of land
 

lost is L.E. 218.70 (II-D-1), the annual net benefit (when the
 

fiiancial opportunity cost of family labor is zero) is L.E. 289.07.
 

When the opportunity cost of family labor is L.E. 2.25 per man day,
 

the net benefit per feddan is L.E. 2,412.38.
 

If all of the labor saved would have been hired labor, the
 

reduced cost of pumping at 1983 labor costs of L.E. 2.25 per man
 

day would have been L.E. 2,031.08. However, even if this were the
 

case, cheaper alternatives for pumping are presently available
 

because of the sharp increase in relative labor costs. Diesel
 

pumps, for example, can be hired for L.E. 5.000 per feddan per
 

irrigation and the pumping costs using rented diesel pumps would be
 

L.E. 1,327.50. Diesel 
pumps have a lower financial cost than
 

tambours, but because a tambour can be used with 
family labor
 

(75 percent of the time on 
average) and if this has a financial
 

http:1,327.50
http:2,031.08
http:2,412.38
http:2,631.08
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opportunity 
cost of zero, tambours 
would probably continue to be
 

used heavily without the improvement on Mesga 26. This would be
 

true despite an increase in the relative cost of hired labor of
 

2.25 times between 1981 and 1983.
 

There would be no 
added financial costs to the farmers (II-C)
 

as all of these are either borne by the MOI or, as in the case of 

II-C-2, involve no financial costs to the farmers. The reduced 

financial benefits to the farmers are associatL :h the loss of 

0.6 feddan of arable 
land. In 1980/81, the annual gross profit
 

from land was 
worth about L.E. 131.22 per feddan and had increased
 

in value to L.E. 218.70 per feddan by 1983.
 

4. A Lesson Learned: Design Alternatives and Land Savings: 
 The farm
 

level financial analysis of Mesga 26-Abyuha yields some interesting
 

and useful information. 
 The total costs to the farmer are in terms
 

of the 0.6 feddan of land which was lost. 
EWUP has already devel­

oped alternative mesga designs which have resulted in a net gain in
 

arable land under an improved mesqa at Atyuha. Two roads have been
 

constructed between mesqas and their heavy 
u-- by local farmers
 

suggests that they prefer the 
land saving design alternatives for
 

mesqas without animal trails on 
both sides of the mesga. (Such
 

trails use considerable arable land.) But when 
a road between
 

alternative mesqas 
is eliminated and the appropriate land leveling
 

is done, this design alternative can result in net increases in the
 

area of arable land. 
 In other words, EWUP has learned from experi­

ence 
that improved mesgas performing the same function as Mesqa 26
 

can be developed with a net land 
savings rather than a net land
 

loss as occurred on 
Mesqa 26. In addition, the access to the
 

fields can also be improved considerably.
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From these data there is no evidence of increased crop yields.
 

This may occur at a later date as farmers learn to use the improved
 

mesga along with appropriate technology. However, farm records do
 

not indicate that such increases have occurred to date. It would
 

obviously be important to continue to monitor the site by analyzing
 

farm records to see if such increases occur in the future.
 

5. Implications for the Future: To date, the principal 
 financial
 

benefits of improving Mesqa 26 to farmers has 
been the saving of
 

labor. It is interesting to note that in the U.S. and other coun­

tries, the principle motivation to invest in irrigation systems
 

such as sprinkler systems was to save labor. The increased irriga­

tion efficiencies were merely a by-product of adopting such 
new
 

systems of irrigation. This raises an interesting issue about the
 

joint conservation of labor and water as a result of improvements 

in irrigation systems of the type tried by EWUP on old lands in 

Egypt.
 

As labor becomes relatively more expensive (hired labor
 

increased from L.E. 1.00 per man day to as much as 
L.E. 3.00 per
 

man day in three years while other prices increased more slowly)
 

the relative economic value 
of saving labor will increase. The
 

relative financial cost of labor to the farmer will depend on his
 

use 
of hired labor and the financial opportunity cost of family
 

labor. As labor becomes relatively more scarce, the financial
 

opportunity cost of labor will tend to increase.
 



26 

22
 

B. AA MOI Level Financial Analysis Mesga 26-Abyuha
 

The MOI assumed the financial responsibility for the Mesqa 


improvements and 
for pumping the water from Abyuha into the improved
 

mesga. This analysis is presented in Partial Budget 2. It should be
 

pointed out that the financial analysis at the MOI level will be con­

siderably different from an economic analysis. The purpose of such an
 

analysis 
at the MOI level would be to evaluate the financial impact on
 

the MOI. This information can be used to construct budgets for the MOI
 

if they decide 
to ask for funding of such projects in the future. As
 

will be pointed out later, the joint examination of the financial evalu­

ation at both the farm level and the MOI level 
can also serve as a basis
 

for constructing reasonable alternatives cost
for sharing for water
 

course improvement projects.
 

It should be kept in mind that the purpose of installing a single
 

point pumping station at 
the head of Mesqa 26 was to simulate the type
 

of gravity system which would result as 
the consequence for improving
 

and raising the level of water in 
the Abyuha Canal. While much of the
 

work on Abyuha has been completed, neither cost estimates of 
the work
 

nor 
a technical evaluation of the resulting improvements are available
 

at the present time. If such information were available, the pumping
 

costs used in the analysis in Partial Budget 2 should be replaced by the
 

cost of delivering the water 
to Mesqa 26 with a gravity system from
 

Abyuha. It is anticipated that the costs 
of gravity will be consider­

ably less than the cost of pumping in the case of Abyuha Canal.
 

As can be seen by referring to Partial Budget 2, the average annual
 

financial cost to the MOI is L.E. 2,105.73 or L.E. 52.64 per feddan. 

Pumping costs 
account for 57.5 percent of the total financial costs to
 

http:2,105.73
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the MOI. If the costs of converting Abyuha to a gravity system are held
 

in check, the financial cost 
to M1I of Mesqa 26 type improvements could
 

be lowered. Mesqa 26's share of such costs can 
be represented as:
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WORKSHEETS
 

Evaluation of Water Distribution Projects
 

Date August, 1983
 

Partial Budget 2
 

MOI Level Financial Analysis of Mesga 26-Abyuha
 

Basis for Comparison: Improved Mesqa 26
 

Proposed Change: Elevate and convert to gravity with single point
 

pumping
 

Alternative Assumptions: 
 Comparison with and without the improvements
 

based on actual performance records.
 

I. 	 Benefits
 

A. 	 Average Annual Added Benefits
 

1. 	 Increased gross profit from
 
potential yield increases
 

2. 	 Increased gross profits from
 
shifts to higher valued crops
 

3. 	 Value of water conserved
 

4. 	 Annual value of land saved
 

5. 
 Other
 

Total Average Annual Added Returns No added returns
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B. Average Annual Reduced Costs
 
1. Pumping No reduced costsa /
 

2. Mesqa maintenance
 

3. Drain maintenance
 

4. Labor for irrigation No reduced costa /
 

5. Transportation
 

6. Other
 

Total Average Annual Reduced Costs
 

Average Annual Total Benefits =
 

Total Average Annual Reduced Costs +
 

Total Averaged Annual Added Revenue None
 

a/While both pumping and irrigation labor is saved, there are no
 
financial advantages to the MO 
 since all of these financial saving
 
occur to the farmers.
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II. Costs
 

C. Average Annual Added Costs
 

1. Average annual depreciation 
 L.E. 596.41
 

a. Earth work 
 L.E. 239.44a'
 

b. Gates and control L.E. 171.00a/
 

c. St-ructures L.E. 185.97a /
 

d. Other equipment L.E. 145.00 /
 

2.' Maintenance 
 Noneb/
 

a. Earth work
 

b. Gates and control
 

c. Structures
 

d. Other equipment
 

e. Other
 

/Depreciation costs are based on 
the assumption of no salvage and a 10
 
year life with investment of: 
 earth works, L.E. 2,394.40; gates and

control, L.E. 1710; and structures, L.E. 1,859.67.
 

/While increased maintenance is required, this work is done by the
 
farmers at no financial cost to the MOI.
 

http:1,859.67
http:2,394.40
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3. 	 Interest on average investmentS / L.E. 298.21
 

a. 	 Construction L.E. 298.210'
 

b. 	 Equipment
 

c. 	 Other
 

4. 	 Annual operating costs
 

a. 	 Equipment
 

b. 	 System operation
 
and maintenance
 

c. 	 Other
 

5. 	 Pumping costs
 

a. 	 Fixed costs- / L.E. 217.50
 

b. 	 Operating costs- / L.E. 393.60
 

c. 	 Other costs. / L.E. 600.00
 

6. Other costs
 

Average Annual Total Added Costs 
 L.E. 	2)105.73
 

£/An interest rate of 10 percent was used as an estimate of the finan­
cial cost of capital. See Technical Report No. 12 for a discussion of
 
the choice of the proper charge for this purpose.
 

4 /One half of the original investment of L.E. 5964.072 was used as 
a
 
basis for calculations since no salvage value exists.
 

!/The average annual fixed costs include an annual depreciation of L.E.
 
145.00 plus a 10 percent charge on half the investment of L.E. 1450.
 

f/Based on L.E. .03 per liter cost of diesel fuel for a financial cost
 
to the MOI, L.E. 9.84 per feddan.
 

V/The estimated maintenance costs are confusing, but EWUP's main office
 
financial records show considerable expenses for major repairs and the
 
L.E. 	600.00 estimate seems to be a conservative record.
 

http:2)105.73
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D. Average Annual Reduced Benefits 

1. Annual value of land lost 0 / 

2. Other 

Total Average Annual Reduced Benefits 

Added Costs + Reduced Benefits 

Net Benefits (Costs) 

L.E. 2,105.73 

L.E. (-2P105.73) 

Comments:
 

h/The decrease in arable land results in no financial cost to the MOI.
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Investment Share) (Interest) + (I Share) + (0 + M Share) 
2 ~ Itrs)+~ Life Span 

If 0 & M costs were 12 percent of Abyuha share of the investment (I), 

life span of the improvements on Abyuha were to equal 20 years with no 

salvage value and an interest 
rate of 10 percent were used, a breakeven
 

situation with pumping would exist when pumping costs are taken from
 

II-C-5. 

I IL.E. 1211.11 = 2 (.10) + T + (.12) (I) 

When the investment in Abyuha is I = L.E. 5,505 or L.E. 137.63 per 

feddan a gravity system and a single point pumping station would have
 

equal "water lifting" costs. That is, L.E. 137.63 per feddan could be
 

invested in raising Abyuha and lifting costs would not those
exceed 


incurred in using a single pumping 
station. If investment needed to
 

raise Abyuha could be kept no higher than L.E. 50.00 per feddan, Mesga
 

26's share of investment would be L.E. 2000. 
 This would mean interest
 

costs of L.E. 100, depreciation costs of L.E. 200 and if maintenance 

costs were L.E. 3.50 per feddan, the pumping costs equivalents to MOI 

would be L.E. 440. The financial burden to the MOI for Mesqa 26 could 

be reduced from L.E. 2105.73 to L.E. 1,334.62 (L.E. 440 + L.E. 298.21 + 

L.E. 596.41). This would 
amount to an average annual financial cost of
 

L.E. 33.37 per feddan for Mesqa 26. Obviously, with limited MOI bud­

gets, the MOI 
has an incentive to find the lowest financial costs of
 

achieving a given level of irrigation improvement.
 

http:1,334.62
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C. 	 Cost Sharing Proposals Based on the Use of Financial Analysis
 

The parameters to be used in developing a cost 
sharing proposal
 

between the MOI and farmers 
are presented in Table 2. These parameters
 

are taken from the analysis presented above.
 

Table 2. 	Financial Benefits and Financial Costs per Feddan for Mesqa
 
26, Abyuha
 

Financial 	Benefits to Farmers 
 Financial Costs to MOI
 

Financial Opportunity Cost of 
 Point Gravity of
 
Family Labor 
 Pumping 	 Investment Cost
 

of L.E. 50/fed
 

Zero L.E. 2.25/day
 

L.E. 7.23 L.E. 60.30 	 L.E. 52.64 L.E. 33.37
 

If the financial opportunity cost of family labor is zero, 
the
 

financial benefits of L.E. 7.23 establishes an upper limit on the added
 

financial burden farmers would be 
willing to pay. If the financial
 

opportunity cost of labor is L.E. 2.25 per day, the upper limit on the
 

added financial burden farmers would be willing to pay is L.E. 60.30 per
 

feddan. However, as a practical matter, the cost sharing should be
 

considerably less than these upper limits; no
perhaps more than 25
 

percent of these limits. Since the benefits to farmers are primarily in
 

the form of saved labor, the crucial value to establish is the financial
 

opportunity cost of labor to farmers. financial
The advantage after
 

financial cost to farmer has be
sharing the to significant enough so
 

that the farmer perceives it to be in his interest to accept proposed
 

irrigation improvement programs. While calculations of cost sharing
 

plans can not be precise, it is important that they be based on a com­

parative study of financial evaluations for both the farmers and the
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MOI. If farmers do not perceive the irrigation improvement program to
 

be in their interest after payment of their assigned share of the cost,
 

the program will probably not be successful.
 

The maximum possible shares for farmers and the minimum shares for
 

the MOI are presented in Figure 1. It is obvious by looking at Figure 1
 

that the net financial 
cost to the MOI will depend on the net financial
 

benefits to farmers as well as the financial costs born initially by the
 

MOI. Cost sharing proposals by the MOI should not be determined solely
 

by MOI costs. The financial impact on the farmers must also be
 

considered.
 

Figure 1. Maximum Farmer Share and Minimum MO Share of Mesga 26 Costs
 

Farmer Net 
Financial Benefits 
per Feddan 

L.E 7.23 
No Financial 

Opportunity Cost 
for Family Labor 

L.E. 60.30 
Opportunity Cost 
for Family Labor 
L.E. 2.25/day 

MOI Financial Cost 
Per Feddan 

L.E. 52.64 Maximum Farmer Share Maximum Farmer Share
 
Single Point L.E. 7.23 L.E. 52.64
 
Pumping Minimum MOI Share Minimum MOI Share
 

L.E. 45.51 0.00
 
Net Financial Benefit Net Financial Benefit
 

- L.E. 45.51 + L.E. 7.66
 

L.E. 33.37 Maximum Farmer Share Maximum Farmer Share
 
Efficiently Designed L.E. 7.23 L.E. 33.37
 
and Constructed Minimum MOI Share 
 Minimum MOI Share
 
Abyuha Elevation L.E. 26.17 
 0.00
 

Net Financial Benefit Net Financial Benefit
 
- L.E. 26.17 
 + L.E. 26.93
 

If the financial opportunity cost for family labor is L.E. 2.25 per
 

day, it might appear from Figure 1 that all of the financial cost could
 

be borne by the farmers. However, this may not be the correct decision
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for several reasons. First, one of the legitimate goals of such water
 

course improvement programs might be to increase the 
net income of a
 

group in Egypt which has relatively low incomes; small farmers. 
 In such
 

cases, one 
of the benefits of such programs, not to the MOI, but to the
 

country, would be to increase the 
income of small farmers. Second, if
 

MOI costs are high, the benefits perceived by farmers could be decreased
 

to the level where the farmers no longer regard the program as accept­

able. Finally, the financial analysis of a project may be 
an imperfect
 

indicator of the economic value of the program to 
the country. While
 

the financial requirements of the program must be satisfied, i.e., 
the
 

MOI must be able to undertake the program, if the economic advantage to
 

the 
country is great enough, other means of financing the program, such
 

as use 
of general tax revenues, may be justified. Before decisions are
 

made on cost sharing policies, an economic analysis of the program needs
 

to be completed.
 

D. An Economic Analysis of Mesga 26-Abyuha
 

The decision whether or not Egypt is better off as the result of an
 

irrigation improvement program such as Mesqa 26 should be based 
on an
 

cconomic evaluation nf that program. 
In an economic analysis, the costs
 

of inputs and values of the outputs should be in terms of the costs and
 

benefits which accrue to the nation. 
An economic evaluation of Mesqa 26
 

Abyuha is presented in Partial Budget 3.
 

The initial results of this economic evaluation are not encouraging
 

if single point pumping is used, but it is important to add that an
 

economic evaluation of such projects in the future should yield differ­

ent results for at least three reasons. First, EWUP water course
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WORKSHEETS
 

Evaluation of Water Distribution Projects
 

Date August, 1983
 

Partial Budget 3
 

Economic Analysis of Mesqa 26-Abyuha
 

Basis for Comparison: Unimproved Hesga 26
 

Proposed Change: Elevate Mesga 26 and convert to gravity
 

Alternative Assumptions: Comparison of with and without the elevation
 

based on actual performance with alternatives of single point pumping
 

and elevation of Abyuha
 

I. 	 Benefits
 

A. 	 Average Annual Added Benefits
 

1. 	Increased gross profit from
 
potential yield increases
 

2. 	 Increased gross profits from
 
shifts to higher valued crops
 

3. 
 Value of water conserved
 

4. 	 Annual value of land saved
 

5. 	 Other
 

Total Average Annual Added Returns No evidence of added
 
returns
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B. Average Annual Reduced Costs
 

1. Pumping L.E. 2)031.08a/
 

2. Mes a maintenance
 

3. Drain maintenance
 

4. Labor for irrigation 
 L.E. 600.00o /
 

5. Transportation
 

6. Other
 

Total Average Annual Reduced Costs
 

Average Annual Total Benefits =
 

Total Average Annual Reduced Costs +
 

Total Averaged Annual Added Revenue 
 L.E. 2,631.08
 

/It is assumed that if the irrigation improvement program were in place
 
for some period of time, there would be an adjustment in the supply of
labor and that the long-term economic value to Egypt of labor saves is
 
L.E. 2.25 per day.
 

http:2,631.08
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II. Costs
 

C. Average Annual Added Costs
 

1. Average annual depreciation 	 L.E. 596.41
 

a. Earth work L.E. 239.44k'
 

b. Gates and control L.E. 171.00 /
 

c. Structures L.E. 185.97a /
 

d. 	 Other equipment L.E. 145.00a /
 

Pump
 

e. Other
 

2. Maintenance (126 man days of 
 L.E. 283.50
 
/


farmer labor)­

a. Earth work
 

b. Gates and control
 

c. Structures
 

d. Other equipment
 

e. Other
 

a/Depreciation costs are based on the assumption of no salvage value and
 

a 10 year life with investments of: earth works, L.E. 2394.40; gates

and control, L.E. 1710; and structures, L.E. 1859.67. The investmeiit
 
totals L.E. 5,964.07.
 

/The economic value of labor is estimated at L.E. 2.25 per man day.

This issue is discussed in greater detail in the text accompanying
 
this partial budget.
 

http:5,964.07
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3. 	 Interest on average investment-
 L.E. 	98.21
 

a. 	 Construction L.E. 298.21d /
 

L.E. 	5964.07
 

b. 	 Equipment
 

c. 	 Other
 

4. 	 Annual operating costs
 

a. 	 Equipment
 

b. 	 System operation
 
and maintenance
 

c. 	 Other
 

5. 	 Pumping costs 
 L.E. 	1,941.00
 

a. 	 Fixed costs- / 
 L.E. 	217.50
 

b. 	 Operating costs L.E. 1,323.50f /
 

c. 	 Other costs 
 L.E. 	600.0009 /
 

Maintenance
 

6. 	 Other costs 
 L.E. 	3,119.12
 

Average Annual Total Added Costs 
 L.E. 	3119.12
 

c/An 	interest rate of 10 percent is used. 
See Technical Report No. 12
 
for a discussion of the choice of an appropriate interest rate. See

footnote a/ for investment components.


4Since the investments are depreciated with no salvage value, average
 
annual interest costs are calculated using one half the value of the
 
original investment.
 

IThe 	average annual fixed cost of the pump include an average deprecia­tion 	of L.E. 
145.00 plus 10 percent interest on one half the value of
 
the original cost of L.E. 1450.
 

i/Based on L.E. 
.24 per liter diesel fuel with a cost per feddan of L.E.
 
33.093.
 

?/The maintenance records 
on the pump are not good. However, several

major repairs were made and the L.E. 600 
 is probably a conservative
 
estimate.
 

http:3,119.12
http:1,941.00
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D. Average Annual Reduced Benefits 

1. Annual value of land losta' 

2. Other 

Total Average Annual Reduced Benefits 

Added Costs + Reduced Benefits 

Net Benefits (Costs) 

L.E. 218.70 

L.E. 218.70 

L.E. 3,337.82 

L. E. (-706.74) 

Comments: 

a/See finanical analysis Partial Budget 1. 
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improvement designs have 
improved 
and arable land can be increased as
 

the 
result of irrigation improvement programs rather than decreased as
 

was the case for 26. the of
Mesqa Second, cost agricultural labor
 

continues to increase and evaluations of Mesga 
26 show that such water
 

course improvements tend to 
save 	considerable labor. 
 Third, it is now
 

possible to carry out the 
same 	kind of mesga improvement program at much
 

lower cost because of better design and the implementation of mechanical
 

methods of construction. One of the principle benefits of the experi­

ences 
gained on Mesga 26 has been the lessons learned which have already
 

led 	 to both better designs and implementation programs for 
mesga
 

improvements.
 

1. 	 Average Added Economic Returns: I-A of Partial Budget 3 deals with
 

Average 
Annual Benefits. As discussed in connection with the
 

financial analysis 
at the farm level, EWUP records provide no
 

evidence of either increased yields 
nor 	a shift to higher valued
 

crops which is the 
result of the improvements done on Mesqa 26.
 

This is contrary to the hopes expressed for such water course
 

improvement programs and results
some from research plots. While
 

there exists an unexploited potential 
for yield increases on lands
 

such as those lands 
found under Mesga 26, it appears that mesga
 

improvement by itself will 
bring neither increased yields nor 
a
 

shift to higher valued crops under conditions found on Mesqa 26.
 

However, water course improvement when combined with other changes
 

such as improved internal access, higher farm-gate prices for crops
 

and better access to technology, would probably permit the develop­

ment of a farming system which would produce greater output per
 

feddan. 
In fact, while a water course improvement in and by itself
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apparently won't normally bring about 
increased production, such
 

improvement may well 
be necessary in order to implement farming
 

systems which will permit significant increases in yields. Farming
 

systems which will result in yields which are 150 to 200 percent of
 

the already high yields in Egypt will have 
to be very intensive
 

systems. The key to such systems is precise control of inputs
 

including 
water. Control of water is not possible without the
 

significant improvement of water courses such as Mesqa 26 prior to
 

the improvement program. One of the unquantified benefits of
 

irrigation improvement programs such as that carried out on Mesga
 

26 is the realization of the potential for a more intensive farming
 

system.
 

Mesga improvements, like those on Mesga 
26, will permit
 

req ired water diversion to decrease from 20,000 m3 per feddan to
 

3
perhaps less than 10,000 m per feddan. While the amount of water
 

saved is considerable, there evidence at time
is no the present 


that this water would be used elsewhere to increase the production
 

of goods. If the expansion in the area of New Lands continues, a
 

point will be reached where water rather than land is the scarce
 

resource. 
 At such time, the value of water conserved will have a
 

positive value. If the MOI is convinced that a condition of water
 

scarcity relative to land will exist in the near future, one of the
 

obvious benefits of irrigation improvement programs are the lessons
 

learned on how both the MOI and farmers can operate an irrigation
 

system which will result in significant water conservation. At the
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present time, however, it does not 
seem appropriate to assign an
 

economic value to the water saved.
 

2. Average Annual Reduced Economic Costs: 
 The reduced economic costs
 

are presented in section I-B of Partial Budget 3. 
Once again, the
 

savings occur because of reduced 
labor. In calculating the 
eco­

nomic value of 
this labor, it was assumed that the local supply of
 

labor would respond to its opportunity cost over time. It seems
 

probable that the L.E. 
2.25 per day value is a conservative eco­

nomic value of labor over the longer run. The total average annual
 

economic benefits of the 
Mesqa 26 improvement amount to L.E.
 

2,631.08.
 

3. Average Annual Added Economic Costs: 
 It is this section of Partial
 

Budget 3 which merits 
the most discussion because 
it is this area
 

that the 
greatest potential 
for improved performance exists. 
 In
 

fact, the lessons learned in part from Mesga 26 have already led to
 

changes in design and construction procedures which would lower the
 

added economic cost 
of L.E. 3,119.12 to perhaps half of 
that
 

amount.
 

The average annual depreciation (C-I) 
 accounts 
for about
 

one-fifth of the added economic cost. 
 The construction costs could
 

be reduced significantly by using mechanized methods already being
 

tested. Permanent gates and structures can probably be replaced by
 

cheaper alternatives which would 
be consistent with 
a mechanized
 

system of maintenance. 
 The single point pumping station could be
 

replaced by relying 
on 
gravity flow from an elevated Abyuha canal.
 

The maintenance 
of a system such 
as the one which presently
 

exists on the improved Mesga 26 must be done by hand because of the
 

http:3,119.12
http:2,631.08
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design. The maintenance cost of this system will undoubtedly
 

escalate rapidly as the economic cost of labor increases. One
 

reasonable conclusion, already reached by the MOI with regards 
to
 

main canals and main drainage ditches, is that the cost of mainte­

nance labor will continue to increase 
and that maintenance work
 

must be mechanized. In fact, it is likely that irrigation improve­

ment projects for mesgas will have to be designed in the future so
 

that most mesga maintenance work can be done mechanically in order
 

to hold down the economic cost. If this is not done, it is likely
 

that it will not be feasible to maintain elevated mesgas in a
 

condition which will permit effective operation.
 

The interest cost on average investment (C-3) obviously
 

depends on the interest rate charged and the investment cost. As
 

discussed in Technical Report No. 12, the interest rate is a highly
 

simplified way, and, some would argue a misleading way, of calcu­

lating the economic opportunity cost of the resources committed to
 

the irrigation improvement project. The other component used in
 

calculating C-3 is the investment cost. 
 As discussed earlier, EWUP
 

has already developed design and construction alternatives which
 

can significantly lower the investment cost.
 

The pumping costs (C-5) account for 62 percent of the total
 

added economic costs. The economic costs of pumping (L.E. 1941)
 

are considerably more than the financial cost of pumping to the MOl
 

(L.E. 1211.11, C-5, Partial Budget 2). The financial and economic
 

fixed costs the MOI
to (C-5-a) are estimated to be the same. How­

ever, the economic operating costs are L.E. 1,323.50 compared with
 

the financial operating 
costs to the MOI of L.E. 393.60 (C-5-b,
 

http:1,323.50
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Partial Budget 2). 
 The pumping costs must be expressed in economic
 

rather than merely financial 
terms. The terms economic value,
 

economic opportunity cost and shadow prices 
are all assumed to have
 

the same meaning. The difference can be explained by using 
the
 

example of diesel fuel. 
 The financial cost the
to farmer and MOI
 

is L.E. 0.03 per liter. One estimate of the shadow price of diesel
 

fuel is 
L.E. 0.24 per liter.2 Cuddihy shows a lower rate of sub­

sidization, but his figures are 
for diesel fuel in general and for
 

the year 1976 when the world price of oil was about U.S. $11.00 per
 

3
 
barrel.
 

The "other costs" (C-5-c) are maintenance costs of the single
 

point pumping operation. It is unfortunate that good records were
 

not kept of pump maintenance costs. There were at least two major
 

repair bills and at least one other 
significant bill and other
 

regular maintenance costs which were incurred to keep the single
 

point pumping station operating. 
 It is for these reasons that the
 

L.E. 
600 should be considered a very conservative estimate 
of
 

maintenance costs, 
 The experience of an MOI operated single point
 

pumping station on Mesqa 26 indicates two lessons that the MOI must
 

learn if it is to 
make widespread use of 
single point pumping
 

stations. First lesson: 
 a maintenance program 
must be developed
 

which will keep maintenance costs 
far below those experienced on
 

Mesqa 26. This is 
an excellent example of a case where evaluations
 

should be done in 
 order to prepare for follow-up work. (See
 

evaluation type #8). Unfortunately, if complete records 
on items
 

such as maintenance costs are perceived 
as a means of judging if a
 

practice or project is "gooad" or "bad," it's unlikely that such 
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records will be kept voluntarily. Yet, it is only on the basis of
 

such records that problems can be identified and the potential for
 

correcting such problems can be realized. Second lesson: a pump­

ing station must be a reliable source of water and the Mes a 26
 

experience shows that if maintenance costs are to t1- kept down,
 

pumps will probably need to be replaced on a rotati )n basis to
 

permit proper maintenance and reliability of water delivery.
 

4. Reduced Benefits: The average annual reduced economic benefit only
 

involves land lost from cultivation (D-1). As discussed earlier,
 

the more recent designs developed by EWUP would actually result in
 

increasing the area under cultivation.
 

The average annual net decrease in economic benefits for Mesga
 

26 would amount to -L.E. 706.74. This conclusions is not encourag­

ing. However, there have been lessons learned as the result of
 

EWUP's work and if all these lessons were applied, the outcome
 

could be different as indicated below.
 

5. An Alternative Economic Evaluation of Mesga 26: In the alternate
 

case, it will be assumed that average annual added economic bene­

fits would remain at zero and average annual reduced economic costs
 

would remain at L.E. 2,631.08. The average annual added economic
 

costs could be reduced significantly by applying the lessons
 

learned by EWUP personnel as the result of their experience. In
 

addition, as already discussed under financial analysis, using new
 

designs, it is possible to increase the area under cultivation as
 

the result of lessons learned from EWUP's work. However, in the
 

alternate economic evaluation, it will be assumed that the cul­

tivated area does not change as the result of an irrigation
 

improvement program.
 

http:2,631.08
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With new design criteria and implementation of recommendations
 

over larger study areas, 
the cost of the mesga improvements could
 

be reduced sharply. However, at 
this stage, only rough estimates
 

of the cost of the new system can be made. It is assumed that
 

constructicn costs could be 
cut in half. The results of this
 

alternative economic analysis 
is presented in Partial Budget 4 -

Summary of Changes.
 

Total Average Added Economic Revenue would remain the same as
 

that used in the initial economic analysis. As mentioned earlier,
 

in the long run, the value of added economic benefits could prob­

ably be increased above L.E. 2,631.08 because of: 
 (a) a shift to
 

more intensive farming systems, (b) 
an increased economic value of
 

the labor saved and 
(c) the net cultivated area could be increased
 

with the newer EWUP designs for water course improvements.
 

Average Annual 
 -.


3,119.12 to L.E. 1,029.06. This decrease occurred because of 


Added Economic Costs ,ere decreased from L.E.
 

a
 

projected decrease in construction and maintenance costs and a
 

shift from the use 
of diesel pumps to a gravity flow system made
 

possible by elevating the canal at Abyuha. It should be noted
 

again that the economic cost of diesel fuel is about eight times
 

the financial cost. This 
is one of the main causes for the high
 

economic costs of operating single point pumping stations.
 

http:1,029.06
http:3,119.12
http:2,631.08
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Partial Budget 4 - Summary of Changes
 

Alternative Economic Evaluation of Mesqa 26
 

I. Total Average Added Economic Revenue L.E. 2,631.08
 

II. Costs
 

C. Average Annual Added Economic Costs
 

1. Average annual depreciation L.E. 298.205a /
 

2. Maintenance L.E. 141.750b/
 

3. Interest on investment L.E. 149.105 /
 

4. Pumping cost 0.0 d/
 

5. Othier costse/ L.E. 440.00
 

Average Annual Total Added Economic Costs L.E. 1,029.06
 

D. Average Added Reduced Economic Benefits
 

1. Value of land lost 0.0 f/
 

Total Average Annual Reduced
 
Economic Benefits 
 0.0
 

Added Costs & Reduced Benefits L.E. 1,029.06
 

Net Economic Benefits (Costs) + L.E. 1)602.02
 

/Investment costs on Mesqa 26 would be cut in half and a single point
 

pumping station would not be needed,
 
b/Maintenance would be mechanized and the cost halved.
 

E/Cut in half since investment halved.
 
4/Since the area would be served by gravity flow from Abyuha, there
 
would be no pumping cost.
 

e/Based on annual economic costs of L.E. 11.00 per feddan for elevating
 
and maintaining Abyuha, interest cost L.E. 2.50, depreciation L.E.
 
5.00 and Abyuha maintenance cost L.E. 3.50 per feddan.
 

f/The net change in cultivated area.
 

http:1)602.02
http:1,029.06
http:1,029.06
http:2,631.08
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The Net Economic Benefits increase from an economic loss of
 

L.E. 17.67 per feddan (-L.E. 706.74 - Partial Budget 3) to an 

economic gain of L.E. 40.05 per feddan (+L.E. 1,602.02 - Partial 

Budget 4). It remains to be seen if costs can held thebe to 


levels presented in Partial Budget 
 4. It is clear that the MOI 

must keep economic costs 
below those experienced on Mesqa 26 if
 

water course improvement programs are to be economically beneficial
 

to Egypt. 
 Based on EWUP's recent experience with alternative
 

designs and construction methods, 
it 
is also clear that economic
 

costs can be decreased sharply, probably to the levels presented in
 

Partial Budget 4. 
However, it is also apparent that a sharp reduc­

tion in costs can only be achieved if contractors make certain that
 

construction is consistent with design and 
that they perform in a
 

manner which will permit cost containment. Accomplishment of these
 

objectives will require 
that considerable discipline be 
exercised
 

by the MOI.
 

Unless 
full and true economic 
costs for water course improve­

ments 
can be decreased below the levels presented in Partial Budget
 

3, it does not appear that 
the Mesga 26 experience supports the
 

idea that water course improvement programs alone will 
improve
 

economic conditions in Egypt. However, lessons learned 
from EWUP
 

experience also makes it clear that it is possible to hold down the
 

economic costs 
of water course improvement projects so that water
 

course 
improvement programs can be highly economically advantageous
 

to Egypt.
 

http:1,602.02
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E. An Analysis of Mesqa 10 - Beni Magdul
 

Mesqa 10 - Beni Magdul was converted to a lined elevated mesqa, 

designed to be served by a sin&.'e point pump from Beni Magdul Canal and 

to be capable of delivering water to the 54.6 feddans by gravity from 

the elevated mesga. The improved mesqa became operational in 1982. As 

it developed, there was often too little water in the tail end of Beni 

Magdul and adequate water could not be pumped into the elevated mesqa. 

A new well was drilled with private funds on the mesqa, water was pumped
 

from the drain and an old well at the end of the mesqa into both the old
 

below ground mesqa and the 
new mesqa during winter closure and during
 

the period of high water demand in June and July. As can be seen in
 

Table 3, there is no evidence from farm records that there has been any
 

increase in yields as the result of the improvement of the mesqa. There
 

were not enough observations to warrant a statistical analysis of the
 

comparison of yield with and without the improvement and of yields
 

between on Mesqa 10 record keepers and either all other record keepers
 

on Beni Magdul or the fields 
of Mesqa 10 farmers located on other
 

mesqas. The financial yields as well as the physical yields are 

included in Table 3 sinc,: quality as well as quantity of vegetable 

yields need to be considered. 

The farm records also indicate that there is no change in the
 

rotation as the result of the improvement of Mesqa 10 (I-A-1 and I-A-2).
 

rhe improvement in the mes a should have resulted in less water diverted
 

to the mesqa since no water is pumped unless the the water is used for
 

irrigation. Previously, water flowed from Beni Magdul through the mesqa
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Table 3. The Impact of Improving Mesga 10 
- Beni Magdul (1981/82) on
 
Average Crop Yields Per Feddan for Farm Record Keepers
 

Years and 
 Farm Records 
 Farm Records Farm Records for Fields of
Years and Mesga 10 
 Beni Mlagdul Mesqa 10, Farmers Located
Data Source Fields 
 on other Mesgas b/

and
 

Yield Physical Physical Physical Physical Physical 
 Physical
Crops Yields 
 Yields Yields Yields Yields Yields
 

Leek 
 K. Cut L.E. K. Cut L.E. K. Cut 
 L.E.

1981/82* 
 181.6 512.7 182.8 589.8 115.4 
 207.70
1980/81 202.17 570.2 
 200.2 a 586.30 138.5 
 469.20
 
1979/80 180.4 746.80 180.4-/ 746.80
 

Parsley K. Cut L.E. K. Cut L.E. K. Cut 
 L.E.

1981/82* 
 125.2 431.73 124.5 
 438.1 161.50 384.6
1980/81 
 148.2 552.93 146.80 667.20 
 161.50 631.80
 
1979/80 205.9 
 770.60 200.75 
 716.11
 

Cabbage Head 
 L.E. Head L.E. Head 
 L.E.
 
1981/82* 455.4 383.95 8107 858.8 NA 
 NA
1980/81 4086.5 
 402.41 2946 303.40 
 1530.5 403.90
 
1979/80 NA 
 NA NA 
 NA
 

Egyplant Kg. L.E. Kg. L.E. Kg. 
 L.E.
 
1981/82* 
 6000 665.80 4901.6 410.6
 
1980/81 7500 541.70 6166 , 404.40
 
1979/80 20,000 
 1200 20,000-/ 1200
 

Berseem long K. Cut L.E. 
 K. Cut L.E. K. Cut 
 L.E.
1981/82* 141.43 
 612.10 136.54 611.10 
 144.4 686.10

1980/81 119.2 
 496.50 129.6 610.80 143.7 642.2
1979/80 
 120.4 389.00 104.13 438.50 
 0.0 432.00
 

Garden Rocket K. Cut L.E. K. Cut L.E. 
 K. Cut L.E.
1981/82* 
 26.6 200.10 25.93 215.10 24.24 
 242.40
1980/81 31.30 146.4 
 29.62 138.50 
 24.0 110.20

1979/80 
 31.9 132.23 26.94 192.54 24.4 
 106.50
 

Maize Ardab 
 L.E. Ardab L.E. Ardab L.E.
 
(bundle) (bundle) 
 (bundle)
1981/82* 
 15.6 262.00 12.67 202.20 13.57 
 223.84
 
(719) (607) 
 (640)
1980/81 
 13.9 241.00 11.50 200.75 14.22 
 249.75
 
(496) (488.9) (578.5)
1979/80 14.1 
 259.25 10.59 
 208.11 
 12.12 222.10
 
(603) (571.4) (606.1)
 

Dit and
 
Corender K. Cut L.E. K. Cut L.E. K. Cut 
 L.E.
1981/82 
 24.5 208.80 
 24.04 286.60 
 24.2 212.10
1980/81 
 23.9 174.70 24.0 202.03 23.54 
 196.20
1979/80 47.0 
 147.06 31.65 233.70 23.80 
 47.60
 

a/Produced only on Mesqa 
10 in 1979/80.
 

h/Two farmers in this category.
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on a continuous basis. 
However, the farmers did not realize a financial
 

benefit for any decrease in water which flows through the 
mesga and
 

though no quantitative measurements of water are
the saved available
 

(I-A-3). Originally, it was estimated that 0.05 feddan of the 
areas
 

occupied by sagias would be added and cultivated as the result of clo­

sure of the old mesga. However, the sagia have been retained and 
the 

farmers retained the old mesga as drain, as a widera trail, and as a 

supplement flow of irrigation water during low flows Beni Magdul.
in 


Low flows can supply a sa ia, but not the pump at the head of Mesga 10. 

Hence, there was no net savings of land as the result of the mesga 

improvement (I-A-4). In fact, there was probably a net loss of land as
 

the result of widening the trail along side the old mesqa. 
These kinds
 

of actions indicate the farmers are willing to incur a cost in order to 

obtain both better field access and better drainage.
 

The estimated financial cost of lifting water 0.75 meters with a
 

cow operated 2 meter sagia is LE 25.04 per feddan. 1 The same report 

estimates that the financial cost to serve the same area using a 5 H.P. 

diesel pump is to be LE 16.90 per feddan. The area under Mesqa 10 is 

being served by pumps, including one pump which was associated with a 

new well developed to 
provide a reliable source of irrigation water for
 

high valued crops. At the present 
time this is being done largely
 

because of a seasonally unreliable source of water from the pumps from 

Beni Magdul. Therefore, it is not possible sortto out the change in 

pumping costs associated witn the elevation of Mesqa 10 from the change 

in pumping costs associated with a change in the method used to obtain 

wat.r from added diesel pumps 
and an added well. It was originally
 

estimated that drain maintenance labor would decrease by 60 man days
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which cost 2.00
L.E. per day. 
 Farm records show no change. It was
 

estimated originally that 
labor required to distribuLe irrigation water
 

would decrease by 62 percent or by 6,334 hours which were valued at L.E.
 

0.25 per hour or 
a total value of labor saved of L.E. 1583.50. The
 

labor rates in the 
Beni Magdul area increased sharply by 1983. The
 

financial opportunity cost of 
family labor in the Beni Magdul area is
 

high, but no estimates are available.
 

The Average Annual Added Costs 
in terms of financial costs to the
 

farmer or the result 
of improving Mesga 10 thus far are zero. 
 It is
 

planned to have Mesqa 10 farmers pay part of the pumping cost, but as of
 

late, the system has not performed well enough to make 
this practical.
 

Despite some problems (primarily the 
need for added gates) the
 

elevated mesga 
has been able to deliver water to the farmer for good
 

gravity irrigation once the water gets into Mes a 10. 
 At the present
 

time, farm records do not indicate any reduced financial benefits to the
 

farmers on Mesga 10 at Beni Magdul.
 

The net financial benefits to 
farmers, as case
in the of Mesa 26
 

at Abyuha are largely determined by the amount of labor saved, but good
 

labor records were not available.
 

No partial budgets were constructed for Mesqa 10 
as it was not
 

possible to develop good information on the "with" and "without" condi­

tions. While 10 was
Mesqa elevated (hence costs of the 
elevation are
 

available), 
the work was delayed 
for a long period and several changes,
 

including a new well, took place during this delay. 
 In addition, the
 

mesqa was 
not able to perform as the 
design originally anticipated.
 

However, lessons of considerable value learned Mesqa
were from 
 10;
 

elevated lined mesgas will work. 
More care must be given to the
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placement of discharge gates and the potential patterns 
of irrigation
 

under the mesqa. Contrary to earlier expectations, farmers feel a need
 

for drainage even though technically, it might be possible to get by
 

without drainage. Farmers to consulted the
need be during derign
 

process to develop an operational system. The consideration of flows in
 

the delivery canal (Beni Magdul in this case) 
must be considered.
 

Finally, large single point pumping stations require an adequate supply
 

of water and when the discharge of such a station is high, farmers must
 

be organized to use the water once it becomes available to understand an
 

"on-off" system.
 

III. 	SUMMARY AND CONCLUSIONS
 

Eight principle types of evaluation were presented at the beginning
 

of this report. While most of the explicit evaluation dealt with finan­

cial and economic evaluations of EWUP projects, those evaluations had
 

implication for the other six types of evaluations.
 

1. 	 Accountability: While no attempt was made to discuss this type of
 

evaluation, a good set of records which would permit 
an adequate
 

audit would also permit the recovery of relevant financial and
 

economic information. For example, it is likely that EWUP account­

ing and financial records contain enough information to permit a
 

reconstruction of most 
of the actual maintenance costs for the
 

single point pumping station 
on Mesqa 26 at Abyuha. No detailed
 

examination of those records was 
made, but it is clear that the
 

EWUP records contain such information. As mentioned earlier, the
 

abiiity to perform one type of evaluation will often relate to the
 

ability to perform other types of evalua-ion.
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2. 
 Comparison of Stated Objectives and Accomplishments: If this type
 

of evaluation is to be carried out, criteria and standards must be
 

developed to permit such 
a comparison. Criteria value-free
are 


indicators of performance while standards describe and 
define
 

achievable levels of performance corresponding to the criteria.
 

The criteria and standards 
which existed for the two projects
 

examined in this report 
were primarily implicit rather than
 

explicit. If such criteria 
and standards had been more 
explicit
 

and established in advance of the project work, it would have been
 

easier to establish provisions for collecting and recording the
 

data and information needed for evaluation 
on a "with" and "with­

out" basis. 
 However, since both Mesga 26 and Mesga 10 represented
 

first generation projects 
which involved significant departures
 

from normal irrigation practices, certain approaches are acceptable
 

which would not be acceptable for second and third 
generation
 

projects. 
 One of the principle benefits of such first generation
 

projects is to 
find out what to look for.
 

3. Comparison of Technical Design with Accomplishment: Several 
 on­

site problems for the 
two projects evaluated developed because of
 

an inability to ensure that construction was both timely and 
con­

sistent with design. 
 In some cases, this resulted in cost
 

increases and in 
other cases, it made it difficult to pursue cost
 

containment and cost reduction methods. As pointed out during the
 

discussion of the economic evaluation of Mesga 26, 
cost reductions
 

are needed if water course improvement projects 
are to be economi­

cally feasible.
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4. Acceptability of Activity by Client Groups: No direct evalua­

tion of this type has been made in this report. However, field
 

work by EWUP sociologists has shown this to be a significant issue.
 

In some cases, dissatisfaction has led to a cessation of construc­

tion work until difficulties could be dealt with. Often time
 

delays, lack of understanding of project objectives by farmers and
 

in some cases failure to follow design criteria have caused farmers
 

to question the value of some EWUP work. One of the lessons
 

learned as the result of EWUP work is that explicit attention must
 

be paid to doing those things which must be done to make the activ­

ity acceptable to farmers. Among the things which must be done are
 

timely completion of work, minimum interference with the work the
 

farmers must complete (under time deadlines) and an information
 

process which will help farmers understand what the objectives of
 

the project are. EWUP work has also shown that if farmers under­

stand what the purpose of the project is and when a bond of trust
 

exists between farmers and project personnel, farmers will go to
 

great lengths to bring the project to completion.
 

5. Financial Evaluation of Activities: The financial evaluation of
 

EWUP projects showed that the projects were advantageous to
 

farmers. Contrary to expectations, there was no consistant evi­

dence of increases in yields made possible by water course improve­

ment. However, there was a considerable saving of labor and the
 

financial advantages of a water course improvement projecL to
 

farmers largely depends on the financial value of labor to farmers.
 

While water dimensions to a mesqa could be decreased significantly,
 

there is no evidence that water conservation is financially
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advantageous to farmers.
the A great majority of the costs of the
 

water course improvement projects are borne by the MOI. High
 

financial costs 
severely limit MOI's ability to implement water
 

course improvement projects. 
 There are two ways to expand the MOI
 

ability to implement such projects: 
 (a) implement a cost sharing
 

program with farmers 
and 	(b) implement programs and procedures to
 

lower the financial costs of such projects. At first glance, it
 

may seem easiest to implement cost sharing programs. However, for
 

those farmers who perceive themselves as having a low financial
 

opportunity cost for labor, the perceived financial advantage of
 

water course improvement programs is limited. 
 Any significant cost
 

sharing improvised by the MOI would eliminate such financial advan­

perceived by farmers and the project would
tages as no longer be
 

acceptable to the farmers. Before implementing cost sharing pro­

grams, MOI must pay careful attention to the financial incentives
 

to farmers. It seems apparent that cost sharing should be used as
 

a last resort and not implemented until every effort has been made
 

by the M0I to reduce MOI fin-ncial costs by developing efficient
 

designs, construction techniques and maintenance programs.
 

6. 	 Economic Evaluation of Activities: These types of evaluations are
 

aimed at determining the impact of water course improvement pro­

jects on Egypt. Such evaluations need to consider a wider range of
 

interest groups than just the farmers 
and the MOI. One way to
 

approximate a broader view is to use economic rather than financial
 

values. In addition, economic evaluations can benefit from 
a
 

longer term view which includes the changes which are taking place
 

in the economy. For example, it seems likely that the relative
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economic value of labor will continue to increase. The economic
 

evaluations on actual EWUP projects point out the same basic
 

lessons learned in the financial lessons. For water course
 

improvement projects to be economically beneficial to Egypt, it is
 

important to keep economic costs as low as 
possible. Once again,
 

this means that the MOI must search for efficient designs, con­

struction techniques and maintenance programs. One of the major
 

differences between financial and economic evaluations involves the
 

economic values for energy inputs which can be up to eight times
 

higher than the financial costs of energy.
 

7. 	 Integrative Evaluation: No serious attempt was made in this report
 

to link the EWUP projects to national and regional goals although
 

there is no evidence of any conflict existing other than those
 

implied in the economic analysis.
 

8. 	 Preparation for Follow-Up Work (Lessons Learned): Based on
 

evidence of actual 
changes for which there is objective informa­

tion, Mesqa 26 improvements were financially beneficial to farmers,
 

financially expensive to the MOI and of questionable economic value
 

to Egypt.
 

In the case of Mesqa 10, too little objective information
 

exists to permit evaluation. If Mesqas 26 and 10 were judged to be
 

either "good" or "bad," the results would not be encouraging. 

However, it would be a serious mistake to reach such a conclusion. 

Important lessons learned
were from these projects and there was
 

probably no other way such lessons could be learned short of actual
 

implementation. Some of the lessons learned these
from water
 

course improvement projects are:
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1. If the improvement projects provided 
for a means of increased
 

water control, considerable water could be conserved. 
At the
 

present time, however, there appears 
to be neither financial
 

nor economic gains to farmers 
or the MOI from water conserva­

tion. While this 
may change in 
the future if water becomes
 

more scarce relative to land, 
at the present time water
 

conservation does not provide an incentive 
for farmers to
 

participate with the MOI in such projects.
 

2. Water course improvement projects which make 
water available
 

to farmers with an adequate gravity head can result in signi­

ficant savings in pumping 
costs (often labor) and labor
 

requirements for water application.
 

3. Water 
course improvement projects do not automatically lead to
 

new 
farming systems which result in increased production.
 

Many other changes must 
also take place if there is to be 
a
 

change to a farming 
system which results in significant
 

increases in production. Water course improvement projects
 

with increased control of water is probably, however, a neces­

sary change if higher production is to be achieved.
 

4. Based on an examination of both financial and economic evalua­

tions at the MOI level, 
it is clear that a key to the success
 

of water course improvement projects will be efficient
 

designs, construction techniques and maintenance programs.
 

Costs must be kept lower than those experienced to date.
 

5. Water delivery and internal access 
systems must be addressed
 

simultaneously. Since the completion of the Mesqa 26 project,
 

EWUP experience in Abyuha gives some indication of how
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important such an approach can be in terms of land conserva­

tion, mechanization, the movement of livestock and alternative
 

designs for construction.
 

EWUP's work has been rich in terms of lessons learned and in terms
 

of a significant increase in the ability to develop a realistic image of
 

"what should be" on the irrigated lands of Egypt. Water course improve­

ment projects based on these images can not only yield results which are
 

highly beneficial to Egypt but also provide a means for a resurgence of
 

Egyptian agriculture.
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AMERICAN EQUIVALENTS OF EGYPTIAN APABIC 
TER4S AND MEASURES COMMONLY UCED 

I"IIRRIGATION WORK 
LAND AREA IN SQ METERS IN ACRES IN FEDDANS IN HECTARES 
I acre 4,046.856 1.000 0.963 0.405 
feddan 4,200.833 1.038 1.000 0.420 

I hectare (ha) 10,000.000 2.471 2.380 1.000 

I sq. kilometer 100 x 104 247.105 238.048 100.000 
I sq. mile 259 x 10 6 640.000 616.400 259.000 

WATER MEASUREMENTS 
 FEDDAN-CM ACRE-FEET ACRE-INCHES
3 
I billion m 23,809,000.000 810,710.000
 

31,000 m 
3 23.809 0.811 9.728 

I,000 m /Feddan 23.809 0.781 9.372 

(= 238 mm rainfall)

3 

420 m /Feddan 10.00 0.328 3.936
 
(= 100 mm rainfall)
 

OTHER CONVERSION METRIC 
 U.S.
 
I ardab = 193 liters 5.62 bushels 
I ardab/feddan 5.41 bushels/acre 
I kg/feddan 2.12 lb/acre
 
I donkey load 1
I00 kg 
I camel load = 250 kg 

I donkey load of manure = 0.1 m3 

I camel load of mar,ure = 0.25 m3 

EGYPTIAN UNITS OF FIELD CROPS
 
CROP EG. UNIT IN KG IN LBS 
 IN BUSHELS
 

Lentils ardeb 
 160.0 352.42 5.87
 
Clover 
 ardeb 157.0 345.81 5.76
 
Broadbeans 
 ardeb 155.0 341.41 6.10
 
Wheat 
 ardeb 150.0 330.40 5.51
 
Maize, Sorghum ardeb 
 140.0 308.37 5.51
 
Barley 
 ardeb 120.0 264.32 5.51
 
Cottonseed 
 ardeb 120.0 264.32 8.26
 

•Sesame ardeb 
 120.0 264.32
 
Groundnut 
 ardeb 75.0 165.20 7.51
 
Rice dariba 945.0 2081.50 46.26
 
Chick-peas 
 ardeb i50.0 330.40
 
Lupine 
 ardeb 150.0 330.40
 
Linseed ardeb 122.0 
 268.72
 
Fenugreek ardeb 
 155.0 341.41
 
Cotton (unginned) 
 metric gintar 157.5 346.92
 
Cotton (lint or ginned) metric gintar 50.0 110.13
 

EGYPTIAN FARMING AND IRRIGATION TER4S
 
fara = branch
 
marwa = small distributer, irrigation ditch
 

masraf = field drain
 
mesga = small canal feeding from 10 to 40 farms
 

girat = cf. English "karat", A land measure of 1/24 feddan, 175.03 m2
 

garia = village
 
2 

sahm = 1/24th of a qirat, 7.29 m
 
sagiA = animal powered water wheel
 
sarf = drain (vb.), or drainage. See also masraf, (n.)
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EGYPT WATER USE AND MANAGEMENT PROJECT 

PROJECT TECHNICAL 

NO. 	 TITLE 

PTR#l 	 Problem Identification Report 

for Mansuriya Study Area, 

10/77 to 10/78.
 

PTR#2 	 Preliminary Soil Survey Report

for the Beni Magdul and 

EI-Hammami Areas. 


PTR#3 	 Preliminary Evaiuation of 

Mansuriya Canal System, 

Giza Governorate, Egypt.
 

PTR#5 	 Economic Costs of Water Shortage 

Along Branch Canals. 


PTR#6 	 Problem Identification Report For 

Kafr El-Sheikh Study Area. 


PTR#7 	 A Procedure for Evaluating the 

Cost of Lifting Water for 

Irrigation in Egypt. 


PTR#9 	 Irrigation & Production 

of Rice in Abu Raya,
 
Kafr EI-Sheikh Governorate.
 

PTR#10 	 Soil Fertility Survey in 
Kafr El-Sheikh, El Mansuriya 
and EI-Minya Pilot Projects. 

PTR# 11 	 Kafr El-Sheikh Farm Management 
Survey Crop Enterprise Budgets
and Profitability Analysis. 

PTR# 12 	 Use of Feasibility Studies in 
the Selection and Evaluation of 
Pilot Studies for Alternative 
Methods of Water Distribution 
in Egypt. 

PTR#I13 	 The Role of Rural Sociologists 
in an Interdisciplinary, 
Action-Oriented Project: 
An Egyptian Case Study. 

REPORTS 

AUTHOR 

By: Egyptian and American 
Field Teams. 

By: A. D. Dotzenko, 
M. Zanati, A.A. .del 
Wahed, & A. M. Keleg. 

By: American and 
Egyptian Field Teams. 

By: A. El Shinnawi 
M. Skold & M. Nasr 

Egyptian and American 
Field Teams. 

By: H. Wahby, 
M. Quenemoen, and 
M. Helal. 

Compiled By: R. Tinsley. 

By: Zanati, Soltanpour, 
Mostafa, & Keleg. 

By: M. Haider & 
F. Abdel Al. 

By: R. McConnen, 
F. Abdel Al, 
M. Skold,
 
and G. Ayad.
 

By: J. Layton and 
M. Sallam. 
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NO. TITLE AUTHOR 

PTR#15 Village Bank Loans to Egyptian 
Farmers. 

By: G. Ayad, M. Skold, 
and M. Quenemoen. 

PTR#18 Populaticn Growth and Development 
in Egypt: Farmers' and Rural 
Development Officials' 
Perspectives. 

By: M. Sallam, 
E.C. Knop and 
S.A. Knop. 

PTR#19 Effective Extension for Egyptian 
Rural Development: Farmers' 
and Officials' Views on 
Alternative Strategies. 

By: E.C. Knop, 
M. Sallam, and 
S.A. Knop. 

PTR#20 The Rotation Water Distribtuion 
System vs. The Continual Flow 
Water Distribution System. 

By: M. El-Kady, 
J. Wolfe and 
H. Wahby. 

PTR#21 EI-Hammami Pipeline Design. By: Fort Collins Staff 
Team. 

PTR#22 The Hydraulic Design of Mesqa 10, 
An Egyptian Irrigation Canal. 

By: W.O. Ree, 
M. EI-Kady, 
J. Wolfe, and 
W. Fahim. 

PTR#23 Farm Record Summary and Analysis 
for Study Cases at Abyuna, 
Mansuriya and Abu Raya Sites, 
79/80. 

By: F. Abdel Al, 
and M. Skold. 

PTR#24 Agricultural Pests and Their 
Control. 

By: E. Attalla. 

PTR#26 Social Dimensions of Egyptian 
Irrigation Patterns. 

By: E.C. Knop, 
M. Sallam, S.A. Knop 
and N. El-Kady. 

PTR#28 Economic Evaluation of Wheat 
Trials at Abyuha, EI-Minya 
Governorate. Winter 79/80­
80/81 in Awad. 

By: N. Farrag 
and E. Sorial. 

PTR#29 Irrigation Practices Reported 
by EWUP Farm Record Keepers. 

By: F. Abdel Al, 
M. Skold and 
D. Martella. 

PTR#30 The Role of Farm Records in 
the EWUP Project. 

By: F. Abdel Al 
and D. Martella. 
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NO. TITLE 	 AUTHOR 

PTR#35 	 Farm Irrigation System Design. By: T.W. Ley. 

PTR#36 	 Discharge and Mechanical By: R. Slack,

Efficiency of Egyptian H. Wahby and
 
Water-Lifting Wheels. W. Clyma.
 

PTR#37 	 Allocative Efficiency and By: R. Bowen and 
Equity of Alternative Methods R. Young. 
of Charging for Irrigation 
Water: A Case Study in 
Egypt. 

PTR#38 	 Precision Land Leveling On Abu Raya EWUP Kafr El-Sheikh 
Farms, Kafr El-Sheikh Governorate, Team 
Egypt. 

EYGPT WATER USE 	AND MANAGEMENT PROJECT 
MANUALS 

NO. TITLE 	 AUTHOR 

MAN.#I 	 Trapezoidal Flumes for the By: A. R. Robinson. 
Egypt Water Use Project. 

MAN.#2 	 Programs for the HP Computer By: M. Helal,
Model 9825 for EWUP Operations. D. Sunada, 

J. Loftis, 
M. Quenemoen, 
W. Ree, R. McConnen, 
R. King, A. Nazr 
and R. Stalford. 

TO ACQUIRE REPORTS LISTED IN THE ATTACHED 
PLEASE WRITE TO: 

EGYPT WATER USE AND MANAGEMENT PROJECT
 
COLORADO STATE UNIVERSITY
 

ENGINEERING RESEARCH CENTER
 
FORT COLLINS, COLORADO 80523
 

Reports available at nominal cost, plus postage and handling.
 


