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17-1

CHAPTER 17

ECONOMIC APPFRAISAL OF THE

MOHAMAD REZA SHAH PAHLAVI DAM SCHEME

The testing of economic feasibility by cost-benefit analysis of
projects has not a long history. In the U.S.A. Investment alternatives
for water resources development are evaluated by examinling costs of the
expected benefits. The classical leglslative description of benefit-cost
analysis 1s 1n the Flood Control Act of 19361. Since that date, the
method has been extended to every water resource development project.

In Iran the application of such techniques for project economic
appraisal and in particular for water resource development projects is
a recent phenomenon2. Many water resource development schemes have been
constructed over the last two decades, but very few attempts have been
made to evaluate such schemes. The critical point of these few works is
thelr inconsistency. In this analysis an attempt 1s made to produce an
Integrated and consistent economic evaluation. Since the Mohamad Reza
Shah Pahlavl Dam scheme conslsts of a number of projects, each project
was evaluated I1ndependently, and where necessary, in combination with
others.

Benefit-Cost Categories

Because benefits and costs stem from so many kinds of effects, a
systematic procedure is required to make sure each effect ls consildered

and evaluated. Unfortunately even in the U.S.A. water resource planners
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and governmental agenciles have not used consistent terminology to describe

individual effects.
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For the economic appraisal of the Mohamad Reza Shah Pahlavi
Dam scheme, a cost-beneflt category model was made based on two benefits
namely:- tanglble and intangible. The tanglble benefits are those that
have been earned from the sale of water and land leasing charges,
hydro-electricity revenues, savings from flood control, tax revenues
from the agro-business companies and revenues from the Haft-Tappeh
sugar cane products. These are the direct benefits that were expected
by the planners from the Pahlavl dam scheme since its conception.

The Haft-Tappeh Cane Sugar Project was analysed independently,
and then was 1ntegrated with the DIP as a whole from the date that
water was supplied to thg Haft-Tappeh area through the modern irrigation
system.

In the Iranian economy 1n which land, water resources, food and
forelgn exchange are scarce, but thesupply of manpower 1s abundant,
the central idea has been to increase ylelds. In such circumstances,
preference was given to the projects that promised the greatest productivity
from land and water resources. This productivity has been examined for
the farming institutions of the DIP in preceding chapters (traditional
farming of the DIP up to 1968, as well as the Farm Corporations, the
Haft-Tappeh agro-industry and the agro-business enterprises.)

Examination of the productivity of caplital, labour, forelgn exchange,
and the criteria of relative cost of investments, only prcvide a limited
view of the total problem.

They are useful as preliminary techniques and are indispensible for

calculations of profitability during the initial period when the proJject
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is being established. Employment benefits and publiec benefits, such
as the redistribution of income, reglonal development, etc. were
considered as tanglble effects and have already been examined.

The most lmportant intangible effects are those of saving lives,
through flood control, the development of health and sanitation
conditions and improving housing in the DIP area. These benefits have
also been investigated in the preceding chapters.

The costs of each proJject of the Mohamad Reza Shah Pahlavi Dam
scheme includes construction costs, equipment, administrative and general
costs, land compensatlion costs, resettlement expendlture, road buillding
costs, research and resource investigation costs and operational and
maintenance costs.

The Analytical Methods Employed 1n the Cost-Benefit Analysis

The criterla mentioned above for the calculation of profitability have
the common disadvantage of creating a one-way relationstip between
revenues and certain elements of expenditure, or betweer investments
and certaln effects of the project without taking accourt of the whole.
They do not show the return on the project and they alsc totally overlook
the time needed to implement the plan which 1s a decisive factor, since
clearly an Investment made today is of much greater value than if the
same investment was made in ten years time.

The Benefit-Cost analysis which has been the criterion widely used
for a long time in the U.S.A. and other countries, consists of comparing
all the advantages of the project with the total cost of investment during
the 1life of the project. This is the technique which has been chosen

by the author for the economic analysls of the projects of the Pahlavl Dam

scheme,
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The starting point of such an approach was to specify all the
actual inputs and outputs of the proJjects, and to arrive at
expenditures and revenues. These were spaced over the time from the
inception of planning to the economic demise of the projects. Then
the data were consolidated to arrive at a measure of profitability.

The selected method for combining data is the "Discounted Cash Flow"

method. The major reason for choosing the Discounted Cash Flow

accounting method compared with normal commerclal accounting is because
of the following advantages:

a) In normal accounting, income and expendlture represent the
values of goods delivered and recelved, not the cash received
and paid out for them.

b) Normal accounting shows financial liabllities, with respect
to Interest and tax but not with regard to payments. There
are sometimes large differences of timing here.

e) A financlal allowance for depreciatlon and obsolescence of
capltal 1s made in normal accountlng. In Cash Flow accounting
there 1s no such provision, but anticipated renewals and replacements
are includedj.

17-3 Cost-Beneflt Analysls of the Pahlavl Dam Hydro-Power Project

By 1963 which is the commencement of the Pahlavi Dam hydro-power
plant operation, the power installatlons consisted of two hydro-power
generators and the Ahwaz-Abadan transmission line. Up to 1963, DRC from
New York had the authority for planning and executing the project.

KWPA, which was given authority in 1963 was funded through the Plan
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Organization during the Third and the Fourth Development Plans to
complete the second power house of the dam and to install the
remaining six hydro-power generators. A further two generators had
been installed in 1969 and all eight generators of the dam were in
operation by 1971. From 1955 to 1963 the total allocated funds
for the development of Khuzestan was 14,288.4 million rials (190.55
million dollars) of which 12,383%.9 million rials (165.12 million dollars)
had been the actual expenditure. The percentage distribution of
expenditure is shown in Table 17-1. Over 75% of the total expenditure
was paild for the construction of the dam, the hydro-power plant, the
DPIP and the sugar carepruject. By 1963 almost 55% of the total
expenditure had been paid out for the hydro-electricity supply,
transmission and distribution networks. A $42 million loan from the
IBRD was gsecured to flnance the construction of the Pahlavi Dam,
its assoclated hydro-electric works and the DPIP. The remaining
expenditure was financed through the development funds of Plan
Organization. Almost all the IBRD loan went for the construction
of hydro-power supply and transmission lines. Only 3.6% of the
secured loan was used for development funds of the DPIP.

For the cost-benefit analysis of the hydro-power project of
the dam the following model was made:
a) The capltal cost of each part of the dam's installations

was listed for the period 1956 to 1963. A further three capital

cost groups were tabulated for the three perlods of investment

(1963-69, 1969-72 and 1972-T77).
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was listed for the period 1956 to 196%. A further three capital

cost groups were tabulated for the three perlods of investment

(1963-69, 1969-72 and 197°-77).




Table 1%7-1

. Allocated Tunda and Dxrendlture

of the "hi entan NDevelopment Projeet,

Years L956-62

(mi)l1on rials)
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Dez dam: Power production and prnnsfer units 5,325.9(1) 5,}25.9(?) 13 006
Dez Pilot Irrigation Project 1,787.0 746.9 5,031
Abadan - Ahwaz transfer line 307.0 307.8 2,485
Power production operations 6°9.0 371.3% 2,998
Sugar Cane Project 2,685.0 2,396.7 19.253
Plastics factory 77.0 T 0.537
Chemical fertilizer project 101.0 92.8 0.749
Karkhehirrigation project %83.0 379.5 3.060
Re~ources study project 362.,0 207.9 2.486
General necessitles 321.0 1/6.1 1.422
General and adminislrative exptnses 1,278.0 1,278.0 10.719
Living quarters and servlices 9.0 0.072
Consultant cngineers 13'%.0 134.0 1.082
Electricity distribution 82,7 2.7 0.506

Total 14,288.6
Administrative expenditures of KWPA 618.»2 4,991
Expenditures of DRC 99.4 0.802

Sub-total 12,383%.9 99,900

Sources: (1) a:

Plan Organization, Financial Affairs Division, Accounting Section,

"Finaneial report of the Plan Organlzatlon, 1955-€0", p.105.

(1962)

"Financial reporl, of the Plan Orpantzation, one and a hall years of ihe

b: Plan Organiration, Financilal Affairs Divislon, Accounting Section,
"Financial report of the Plan Organization, 1955-61", p.16.

c: Plan Organizaticn, flnancial Affairs Divislon, Accounting Seciion,
"Financial report of the Plan Crganization, the fivst half of 1341
p.26.

dt Plan Orpanization, Finanelal Affiirs Divialon, Aceounting Secilon,
Third Plan", Mehr, 1381 (Oct. 19();

(2) DRC 1964, New York,

Summary accounling of fands, Khurestin Development

Fafand, 1312 (Mar. 1963), p.16.

Program, March 20th, 1956 - June 27Lh, 1965, a report Lo Klmzestan Water
and Power Authorlty, Chapters 9 and 14,
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The present value of the costs for the years 1963, 1969, 1973 and

. N
1978 were calculated using the equation T = ;élvn’ in which T 1s
the total value, N 1s the number of years of data and V 1s the
present value in year n. Vi was obtalned from the second equation:
V, = Dan, where D, is the cost data for year n and Cp 1is the
multiplication factor for year n. The third equation, C, = (1 + I)n
was employed to compute the value of Cn. In this equation I is the
discount rate.
Choosing the dlscount rate did, of course, railse some difficult
problems, since there were several possible rates, (the interest
rate, the rate of investment in long-term bonds, the tax rate,
the expected rate of growth of GNP etc.). Firstly, a 6.5 per cent
rate (Alternative B) was upplied, which is the interest rate of the
borrowed money from the IBRD. This 1s the rate that has been accepted
by KWPA 1tse1f4. Secondly a 9 per cent rate (Alternative A) was
fixed as the discount rate, which 1s the average growth rate of the
GNP of Iran over the period 1956 to 19745. The interest rate was
not used since the interesti is the fee one producer pays to borrow the
capltal of another and 1s determined by the capital market. A
discount rate is the expression of the time value of capltal used
in equivalence calculatlions compnring alternativen., The rate 1ia
essentially a value Judgement based on a comprom!se between present
consumption and future capital formation. Since water resources
development 1s essentially'a capltal formation process, the question

13 how much sacriflce in urrent consumptlon should be made to incrcecase




471

production of capital gucds in the future. The ideal discount rate
would achieve a rate of cépital formatlion which maximises total
soclal welfare. A low dlscount rate increases resource use, and

also the capital intensity of investment within those sectors in which
it is used. Moreover, it increases the risk that large amounts of
capital will be tied to projects and that this capital would be
unuseable by future generations. If this occurs to a large extent
it defeats the whole purpose of capital formation. Nevertheless the
lower the discount rate and the longer the anticipated project life, the
more likely it is that the project benefits will exceed the costs.
Indeed it is impossible to defend any exact discount rate for use

in government planning, but too low a rate will definitely have
serious adverse consequences on national economic growth6.

It was difficult to estimate the precise useful 1life of the Pahlavi
Dam. Different values have been estimated by various bodies over

a period of about 17 years (1956-1973), (Fig. 17-1). Two values
of 50 years and also one of 100 years were quoted in this analysis
for the life expectancy of the dam. The useful life of the hydro-
generators was estimated at a maximum of 50 years when the useful
life of the dam was estlmated at 100 years (Alternative B). However,
the expected life of the generators is less than 50 years when the
dam's life is only 50 years (Alternative A), as the generators were
installed after the construction of the dam itself. This estimation
1s based on the assumptlion that thermal generators usually have a

useful life of 25 to 30 years, whereas hydro-generators certainly



Fig17-1
Predictions of the useful life of the Mohamad Reza

Shah Pahlavi dam and the selected years of life
expectancy for the cost-benefit analysis

Year

Selected years of life expectancy
for the cost - benefit analysis
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Sources:

I - Plan Organization, 1959, "Dez Project, a proposal for power, flood
control and irrigation", submitted to the Development Loan Fund, p.6.

/2678
II - KWPA. 1968. Feasibility Report TV/267

Dez Irrigation Progect,
Progect No. 4%15. p.l. 1547, 12.17

ITI - Shah of Iran, 1970. "The address of the Shahanshah Aria Mehr and Amir
Abbas Hoveida, the Prime Minister and Khoda Dad-i-Farmanfarmaian, the
Managing Director of the Plan Organization on the historical occasion
of 8.10.1349., p.33. (In this report a figure of 300 million tonnes/
annum of siltation for the Pahlavi reservoir 1s quoted.)

IV - Ministry of Water and Power, KWPA, 1971. "Long-term operation and
capabilities of the M.R.S. Pahlavi Dam and Reservoir on the Dez River
1n Khuzestan", Resource Investigations Project, Ahwaz, p.7.

V - KWPA, 1972. "A brief information on Khuzestan", in Tahqiqat-1-Eqtesadi,
Department of Economics, University of Tehran, Nos. 29 & 30, Spring and
Autumn, 1351, p.107.

VI - Ministry of Water and Power, KWPA, 1973. Resource Investigations Project,
Reservoir Operation U'nit, August 1973, Ahwaz, "Sedimentation Survey of
M.R.S. Pahlavi Reservoir on the Dez River in Khuzestan", Winter, 1973,
p.22.
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have a longer useful life7‘ The useful life of the transmission lines
was estimated at 50 years taking into consideration the fact tﬁat sand
storms in Khuzestan damage them seriously.

Since the bullding costs of the body of the dam are shared between the
hydro-electric and the irrigation and flood control projects, half of
the construction costs of the dam were deducted from the tota18. Also
three quarters of the admliuistrative and general costs, as well as the
Consultant Engineers' costs were allocated to the hydro-electricity
project costs.

The unlform annual costs were calculated through the application of the
sinking-fund method and the capltal recovery factor was calculated by

the equation:- M
CIx(1+1)

m T (L+IM -1

E

in which Em is the capital recovery factor, I is the discount rate, and

M is the number of years of projectiong. Thus the uniform annual costs
were obtained through the equation Am = Em X T, in which the values of T
have already been calculated independently (Appendix L).

Present values of the capltal costs by the end of each project period are
shown 1n Tables 17-2-A to ¥7-10-A. In these, the discount rate is 9% and
the useful 1life of the dam is 50 years (Alternative A). Tables 17-11-B to
17-19-B show the same values for Alternative B (6.5% discount rate and

100 years life expectancy of the dam).

Total annual caplital costs and the operational costs are given in Tables
17-20-A and 17-21-B for Alternatives A and B. 1In these tables the annual
conts were subtracted from the annual hydro-elegiricity revenues to obtailn
the benefit or loss of eaclt year. All costs and benefits are estimated

in terms of real money. Therefore no Inflation rate correction factor

has been used in the cost-benefit analysis.
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17-2-A

Construction Costs of the Dam and the

Power Supply and Transmission Complex

(1,000 Rials)

Alternative A

Year Real Cost "Present Value"in 1963
(a)

1957 16,720.0 16,320.0 x 1.828 = 29,832.96
1958 356,010.0 356,010.0 x 1.677 = 597,028.77
1959 609, 427.5 609,427.5 x 1.538 = 937,299.49
1960 662, 432.5 662,482.5 x 1.411 = 934,762.80
1961 1,194,270.0 | 1,194,270.0 x 1.295 = 1,546,579.60
1962 1,548,097.5 | 1,548,097.5 x 1.188 = 1,83%9,139.80
1963 939,315.0 939,315.0 x 1.090 = 1,023,853.30
Total 5,321,523.0 6,908, 496.70
Less shared cost

for irrigation

and flood control 697, 440.0 908,002.00
Total 4, 604,48%.0 6,000, 494.70

o

M = 50
e S0
Am = 6,000,494.7 x 0.09122 - 547,365.12
Source: (a) D.R.C. New York. 1964. Summary accounting of funds,

Khuzestan Development Programme, March 29, 1950 and

June 21, 1963,

pp. 30-16.
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Table 17-3-A

Ahwaz - Abadan Transmission Line Costs

(1,000 Rials) Alternative A

Year Real Cost "Present Value" in 1963
(a)
1958 82,822.5 82,822.5 x 1.677 = 138,893.33
1959 207, 600.0 207,600.0 x 1.538 = 319,288.80
1960 17,295.0 17,295.0 x 1.411 = 24,403.20
1961 3.5 3.5 x 1.295 = 4.53
1962 -
1963 -
Total 307,721.0 481,589.86
Em = 0.09122
M = 50
Am = 481,589.86 x 0.09122 = 43,930.62

Source: (a) D.R.C. 1964. pp.46-59.




Table

17-4-A

Costs of Power Supply Installations

(1,000 Rials)

Alternative A

Year Real Cost "Present Value" in 1963
(a)

1957 3,240.0 3,240.0 x 1.677 = 5,43%.48

1958 7.860.0 7,860.0 x 1.538 = 12,088.68

1959 96,735.0 96,735.0 x 1.411 = 136,493.08

1960 139,327.5 139,327.5 x 1.295 = 180,487.38

1961 56,572.5 56,572.5 x 1.188 = 67,208.13

1962 67,530.0 67,530.0 x 1.090 = 836,607.70

1963 -

Total %71,310.0 1,238,318.45

M = 50

Am = 1,238,318.45 x 0.09122 = 112,959.4

Source: (a) D.R.C. 1964. pp.59-76.
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Table 17-S-A

Electricity Distribution Costs in the Second Plan

(1,000 rials) Alternative A
Year Real Cost "Present Value” in 1963
(a)
1961 58,246 58,246 x 1.188 = 69,196.25
1962 4, %70 4,070 x 1.020 = 4,872.30
Total 62,716 (4,068.55

M = 50

Am 74,068.55 x 0.09122 = 6,756.53

Source: (a) Plan Organization, Department of Financial Affairs,
Division of Accounting, "Financiezl leport®,
Mehr, 1334 to the end of Esfand, 1340, p.67.
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Table 17-6-A

General and Administrative Costs

(1,000 Rials) Alternative A

Year Real Cost "Present Value" in 1963
(a)

1956 3,762 3,762 x 1.992 = 7,404
1957 9,327 9,327 x 1.828 = 17,050
1958 16,926 16,926 x 1.677 = 28,385
1959 179,214 179,214 x 1.538 = 275,631
1960 113,022 11%,022 x 1.411 = 159,47%
1961 80,979 80,979 x 1.295 = 104,868
1962 497,493 497,49% x 1,188 = 591,022
1963 57,808 57,808 x 1.090 = 63,011
Total 958,531 1,246,935
M = 50

Am = 1,246,9%5 x 0.09122 = 113%,7Lc.,41

Note: Three quarters of the total real cost was charged to
eleclricity produciion ard ihe remaining one quarter
to the DIP.

Sovrce: (a) DRC. 1964. pp.113-142,



479

Tabla 17-7-A

Consultant Engineers' Costs

(1,000 Rials) Alternative A

Year Real Cost "Present Value" in 1963
(2)

1956 12,560 12,560 x 1.992 = 25,019
1957 12,560 12,560 x 1.828 = 22,960
1958 12,560 12,560 x 1.677 = 21,063
1959 12,560 12,560 x 1.538 = 19,317
1960 12,560 12,560 x 1.M411 = 17,722
1961 12,560 12,560 x 1.295 = 16,265
1962 12,560 12,560 x 1.188 = 14,921
1963 12,560 12,560 x 1.090 = 13,620
Total 100, 480 12,5 150,957
M = 50

Am = 150,957 x 0.09122 = 13,770.30

Notes: (a) Three quarters of the costs were charged to electricity

Sources: {a)

production and the remaining quarter to the DIP.

Since the data on the annual distribution of the real costs
were not available, the costs were spread over the time in
uniform values.

(i) Plan Organization. Department of Financial Affairs,

Division of Accounting. "Financial Report of Plan
Organization". From Mehr, 1334 to Esfand, 1339, p.105.

(ii) Plan Organization, Department of Firancial Af{fszires,

Note:

Division of Accounting. "Eighteen months financial revort
of the Third Plan, Mehr, 1341 to Esfand, 1342", p.16.

The Consultant Engineers' costs are estinected at

1%4 million rials Trom 1956 to 19€3. Three quarters
of these costs were charged for hydro pos=r project of
the dam ard the remeining quarter for tne DiP. Ai<0

since the annual distribution costs were not o+ailad
the costs were equelly spread over ths *inge,

[

o



Table 17-8-A .

Supply, Transmission and Distributlon of Electricity Costs in

the Tnird Plan (1,000 rials) ~ Alternative A

Real Cost
Year . Total "Present Value" in 1969
Production and Dez~-Ahwaz Eleotricity Electricity Constructional Costs
Transmission Transmission Operations Distribution from YWPA's Revenues
()
1963 (a) 801,500 (a) 156,110 (a) 208,835 4,470 1,170,919 1,170,919 x 1.828 = 2,110,439.9
1964 (v) 639,000 (b) 143,110 (b) 111,422 27,764 jé?goo $51,296 951,296 x 1.677 = 1,595,32%.3
1965 (e) sb5,400 (e) 157,110 (e¢) 124,017 27,764 &0, 000 914,291 914,291 x 1.538 = 1,406,179.5
1966 (d) 174,756 {d) 155,110 (d) 124,017 - 110,000 563,883 563,883 x 1.411 = 795,638.61
1967 {e) 493,609 (e} 154,110 (e) 124,0L7 - 160,000 931,736 931,736 x 1.295 = 1,206,598.1
Produclion Transmission ggggzg%gzig:iraz Rural Electricity ggzzt;:;:?:nﬂzjziies
1968 (g) 376,450 (g) 134,153 (1) 5,000 17,034 (k) 103,800 636, 437 636,437 x 1.188 = 756,087.15
1969 (n) 239,494 (h) 779,007 (1) 121,086 - (x}) 99,600 1,139,187 1,139,187 x 1.090 = 1,241,713.8
Total t 6,307,749 9,141,980.5
= M o= 44

#  Since 1965, the costs of the production and transmission
of electricity have been divided into two parts which are
Production and Transmission.

L
0.09(1 + 0.09) + = 0.0920

Em =

(L +0.09) -1

Am = 9,141,980.5 x 0.092 = 841,080.2

cov



Sources

(a)

()

(c)
(d4)
(e)
(f)
(=)
(n)
(1)
(J)
(k)

Plan Organization, Department of Finarcial Affairs, Accountiing Division, Elghteen months of Financial

Revort of Plan Organization in the Thira Pl.., Iek-, 1341, [ sfand, 1342, pp.16 and 33.

Plan Organization, "Financial report of 7O mcntus of the Third Plan", Hehr, 1341; Esfand, 1343",
pp.17 and 43,

Plan Organization, "Financial Repart of Mehr, 1341 ~ Esfana, 1344", pp.19 and 42-43,

" " " " "Y Mehr, 1341 - Esfanl, 1345", p.hd.

" " " " " " Mehr, 1341 - Esfand, 1346", p.71.

" " " " " " Mehr, 1341 - Esfand, 1344", p.46.

" n Department of Financial Affairs, "Financed Funds of the Fourth Development PFlan", Farvardin, 1347 - Esfand, 134/, ,p.31-

32

" " " " " " " n noon " " " Farvardln, 1348 - Fsfand, 1348, p.22-23.

" m t " ] L] " " 1" " ] 1 1 Farvardin, 13}'*7 - Esfand; 15}47‘7’ ;Jp- '51_ j;:'-

Rabani, 1971, "Cost-benefit Analysis of the Dez Multi-purpose Dam", in Tahqiqat-i-Eqtesade, Nos. 25 and 26, p.ll2.

Ministry of Water and Power, Department of ProjJects and Investigatlions, 1971, Annual Report of 1349, pp.259-295.
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Supply, Transmission and Distrib.tion of Electriciiy Costs in the Third Plan (1,000 rials) - Alternative A

Table 17-9-A

Real Cost
" "
Year Total b Pz;sen;dviuiff\?a
Production Transmission Gachsaran-Shiraz Rural electricity Constructlon costs y the e g
electricity transmission supply from KWPA's revenues
(e)
1970 (a) 229,873 (a) 228,532 (a) 9,774 - 100, €00 568,779 568,779 x 1.295 = 736,568.8
1971 (b) 91,362 (b) 194,825 (b) 1,000 (¢) 29,999 149, 600 466,785 466,786 x 1.188 = 554,541.76
1972 (¢) 22,006 (e¢) 123,731 (c¢) 16,333 (a) 48,500 199,100 4og, 670 409,670 x 1.090 = 446,540.3
Total 1,445,235 1,737, 60.8
Moo= M
4
0.09(1 + 0.05)
M = = 0.0927 -
Py (1 +0.09) -1
Am = 1,737,650.8 x 0.0927 = 161,080.22
Sources: (a) Flan Organization, Department of Financial Affairs, Accounting Division, "Financial funds of the
Fourth Development Plan", Final bulletin, Farvardin, 1347 - Esfand, 1349, pp.34-35.
(b) Plan Organization, Department of Financlal Affairs, Accounting Divislon, "Financial Funds of the
Fourth Development Plan", Finel bulletin, Farvardin, 1347 - LsTand, 1350, pp.35-39.
(¢) Plan Organization, Department of Financial Affairs, Accounting Division, "Financilal Funds of the
Fourth Development Plan", Final bulletin, Farvarain, 1347 - Zsfand, 1351, pp.37-38.
(d) Plan Organization, Department of Financial Affairs, Accounting D?vision, "Financlal Funds of the /
Fourth Development Plan", Final bulletin, Farvardin, 1347 - Esfand, 1351, p.6d.
(e) See (x) on Table 17-8-A.
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Table

17-10-A

Transmission of Electricity Costs in the Fifth Plan

(1,000 Rials) Alternative A
Real Cost
Year Power Construction costs Total "Present Value" by the end of 1977
. from KWPA'S
transmission
revenues
(a) (b)
1973 1,782,460 295;900 2,078,360 2,078,360 x 1.538 = 3,196,517.6
1974 1,782,460 300,000 2,082, 460 2,082,460 x 1.411 = 2,938,351.0
1975 1,782,460 230,000 2,012,460 2,012,460 x 1.295 = 2,606,135.7
1976 " -1,782,460 275,300 2,057,760 2,057,760 % 1.188 = 2,444,618.8 !
1977 1,782,460 275,300 2,057,760 2,057,760 x 1.090 = 2,242,958, 4
Total 10,288,800 13,428,581.0
|
Sourcesfor (a) and (b): M = 34
0.09(L + 0 09)34
. + 0.

Saqari, (Officer of the main financial En = 140.09) -1 0.0942
Department of KWPA in Ahwaz). Personal - ) i ;

~ K] i
Communication and Interview, April 1975. Am = 13,428,581 x 0.0942 = 1,201,972.3

g¥

-~
<



484

Table 17-11-B

Construction Zosts of the Dam and the

Power Supply ana Transmission complex

(1,000 Rials) Alternative B

Year Real Cost "Pregent value" in 1973
1957 16,320 16,320 x 1.55 =  25,361.1
1958 356,010 356,010 x 1.46 = 519,469.2
1959 609, 428 609,428 x 1.37 = 834,968.5
1960 662,483 662,48% x 1.29 = 852,261.4
1961 1,194,270 1,194,270 x 1.21 = 1,L41.,618.0
1962 1,548,098 1,548,098 x 1.13 = 1,755,891.5
1963 939,315 939,315 x 1.06 = 995,110.5
Total 5,325,923 . 6,426,680.2

Less shared

cost for

irrigation

and flood

control 697,440 854,748.46

Total 4,604,483 5,571,931.8

M = 100

p 100
I e Rl
Am = 5,571,931.8 x 0.0651 = 362,7%2.75
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Table 17-12-B

Ahwaz - Abadan Transmission I,ine Costs

(1,000 Rials) Alternative B

Year Real Cos*% "Present value" in 1963
1958 82,823 82,82% x 1.46 = 120,849.8
1959 207, 600 207,600 x 1.37 = 284,430.0
1960 17,295 17,295 x 1.29 = 22,2494
1961 4 4y x 1,21 = 4.0
Total 307,721 427,533
M = 50
50

_ 0.06(1 + 0.06) 3
T T x 0.06) -1 0.0679 .
Am = 427,5%3.5 x 0.0679 = 29,035.5
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Table 17-1%-B

Pewer Supply Installations Costs

(1,000 Rials) Alternative B

Year Real Cost "Present Value" in 1963
1957 3,240 3,240 x 1.46 = 4,727.6
1958 7,860 7,860 x 1.37 = 10,768.9
1959 96,735 96,735 x 1.29 = 12/,446.3
1960 139,373 139,373 x 1.21 = 168,355.0
1961 56,573 56,573 x 1.12 = 64,165.9
1962 67,530 67,530 x 1.06 = 71,919.4
Total 371,310 44l =387 .0
M = 100 ,

Am = 444,383.2 x 0.0651 = 28,938.2




Table 17-14-B

Electricity Distribution Costs - The Second Plan

(1,000 Rials) Alternative B

Year Real Cost "Present Cost" in 1963
1961 58,246 58,246 x 1.13% = 66,064.1
1962 4,470 4,470 x 1.06 = 4,760.5
Total 62,716 70,824,6
M = 50

am = T70,824.6 x 0.0679 = 4,810.0

487
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Table 17-15-B

General and Administrative Costs

(1,000 Rials) Alternative B

Year Real Cost "Present Value" in 1963
1956 3,762 3,762 x 1.65 = 6,207.3
1957 9,227 9,327 x 1.585 = 14,456.8
1958 16,926 16,926 x 1.46 = 24,711.9
1959 179,214 179,214 x 1.37 = 245,523.2
1960 113,022 113,022 x 1.29 = 145,798.4
1961 80,979 80,979 x 1.21 = 97,984.6
19¢2 497,493 497,493 x 1.13 = 562,167.0
1963 57,808 57,808 x 1.06 = €1.276.48
Total 958,531 1,158,125.6
M = 100

Am = 1,158,125.6 x 0.0651 = 75,394




Table 17-16-B

Consultant Engineers' Cost

(1,000 Rials) Alternative B

Year Real Cost "Present Value" in 1903
1956 12,560 12,560 x 1.65 = 20,786.7
1957 12,560 12,560 x 1.55 = 19 518.1
1958 12,560 12,560 x 1.46 = 18,325.8
1959 12,560 12,560 x 1.37 = 17,208.3
1960 12,560 12,560 x 1.29 = 16,15(.0
1961 12,560 12,560 x 1.21 = 15,171.8
19¢&2 12,560 12,560 x 1.13 = 14,245.9
1963 12,560 12,560 x 1,06 = 13,376.4
Total 100, 480 134,792.1
M = 100

Am = 13%4,792.1 x 0.0651 = 8,777.6




Table 17-17-3

Supply, Transmission and Distribution of Eleciricity Costs in the Third Plan

(1,000 Rizls) Alternative B
REAL COST
Construction TOTAL "PRESENT VALUE" in 1565
Production and Dez-Ahwaz Electricity Electriclty m
. costs from
transmission transmission operations distribution ;
KWPA's revenues
601,500 156,110 208,839 4,470 - 1,170,919 1,170,919 x 1.550 = 1,819,5
639,000 143,110 111,422 27,764 20,000 951,296 1,951,296 x 1.460 = 1,388, .2
545, 400 157,110 124,017 27,764 €0, 000 914,291 914,291 x 1.370 = 1,232,&%
174,756 155,110 124,017 - 110,000 563,883 563,883 x 1.290 = 725,41€.5
L43, 609 154,110 124,017 - 160,000 931,736 931,756 x 1.210 = 1,125,450.2
376, 450 134,153 5,000 17,034 103,300 636,437 636,437 x 1.120 = 721,8
239, 494 774,007 121,086 - 99, 600 1,139,187 1,139,187 x 1.065 = 1,213,234.
- B ‘
0,307,749 8)3'l6; b
M = 50
* See Taktle 17-8-A
Am = 8,346,330.1 x 0.0679 = 559,925.81

Yy



Table

17-18-B

Supply, Transmission and Distribution of Electricity Costs Iin the Fourth Plan

(1,000 Rials)

Alternative B

REAL COST
- 0T Y"PRESENT VALUE" By 1973
YEAR Gachsaran-Shiraz Rural Construction TOTAL PRESFNT VALIZ Y 1575
Production Transmission electricity electricity costs from
transmission supply KWPA's revenues
}
1970 229,873 228,532 9,774 - 100, €00 568,77% 568,779 » 1.21 = (87,0%6 4
1971 91,362 144,825 1,000 29, 499 A 149, 600 466,786 i 466,786 x 1.1» = 529,L40.4
1972 22,006 123,731 16,333 48,500 199,100 409,670 465,670 x 1.065 = 436,268.5
Total ' 1,445,235 1,852,795.2
!
M = £0 :
Am = 1,632,795.3 x 0.C679 = 112,224.8

I
l.‘l



Table

17-1.9-B

Costs of Transmission of Electricity in the Fif+h Plan

Real Cost

Year Power Construction costs Total "Present value" in 1978

transmission from KWPA's revenues
1973 1,782, 460 245,900 2,078,360 2,078,360 x 1.37 = 2,847,5%%.3
1974 1,782,460 300,000 2,062, 460 2,082,460 x 1.29 = 2,€79,014.7
1975 1,782,460 230,000 2,012,460 2,012,460 x 1.21 = 2,430,950.3
i976 1,782,460 275, 300 2,057,760 2,057,760 x 1.13 = 2,333,962.8
1977 - 1,782,460 275,300 2,057,760 2,057,760 x 1.065 = 2,191,514.4
Total 10,288,800 12,482,975.6

M = 50

Am = 12,482,975.6 x 0.0679 = 847,594

[
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(1,000 Rials)

BENEFTT-TOSS

Of

THE PAHLAVI]

Table | 17-20-A

‘DAM HYDRO-POWER PROJECT

- (Alternzhive A}

o 0 S A S
. Production : e td o _ ’
Annual. cog . transmission Ppoaug wren Tr ission ' Capltal costs Electricity Benefilt —-(L‘oés**
- R Arim 3 D ; 4t < HeEE] ansmission a el ap DS = & T
: of the Annual cost Electricity Administrative | Consultant : and ooand Selling  Total o ne the celling .
Annual cost A Abad of power distribution end . Engl .- | aistribution- transmissilon costs of the costs Canmual coSts v 24 N ¥
Year of the dam N m"z—, ai.an produetions costs and  general ne n:er s o Rl ;»D-‘;“,;: costs of the 5th Plan :  oth  Plan revenes
SrEnSmLSS-on installations 2nd  Plan costs costs ¢ost ot the 4th Plan :
line : - Jrd Plan S . P o . (1)
(1) (2) (3) (1) (3) (6) (7) (8) (9) (20) i) (32) (13) :
1965 | 547.365.12 | 43,9%0.62 112,959.4 6,756.53 113,745, 4 13,770.3 . ' (a) 200,000 | :1,138,527.3 (2) 96,552 (1,00,975.3)
1964 | 547,365.12 43,920. 62 112,959.4 . 6,756.53 L1375 13,770.3 .| (a) 320,000 | 1,148,527.5 (a) 200,168 | (9%8,259.3)
1965 | 547,365.12 | 43,90.62 112,959.4 6,756.53 113,745, 4 13,770.3 - (a) - 3R0,000 |, 1,158,527.5 (a) 265,851 | (888,676.5)
1966 | 547,365.12 43,930.62 112,955.4 6,756.53 113,745 13,7705 (a). 315,000 |3,153,527.3 (2 323,220 | (820,%07.3)
1967 | 547,302 | 43,9%0.62 112,959.4 6,756.53 113,745, 4 13,7703 (a) 225,000 | 5.163,527.5 (a)  no5,20 | (156,286.3)
968 547,365.12 43,970, 62 ].;2,)59.4 6,756.53 113, 745.4 13,770.% (a) 220,000 1,158,527.3 (a) 1580,557 (6717, 570.3? |
1969 | 547,365.12 43,930. 62 112,959.4 6,756.53 | 113,745.0 13,770.3 (2) 321,000 | 1,159,527.3 (a) 650,907 | (508,610.3) .
1970 | 547,365.12 13,570, 62 112,959.4 6,755.53 113,745.4 13,770.3 841,062.2 (a) 250,000 | 2,029,589.5 (2) 893,370 1(2,126,219.5)
1971 547,73 i2 43,930, 62 112,959.4 6,756.55 113,745, 4 . 13,770.3 . 8h41,082.2 (p) 772,020 ‘ 2,451, 619-5 (a) 1,089,490 [(1,362,129.5) }‘
1972 547,365.1é : 43,930, 62 112,959.4 '6,756.53 113, ThS . 4 C13,770.3 841,,06?;2 - (b} 84h,025 25523, 614.5 (&) 1,390,626 |(1,132,988.5) J:
1973 | S547,365.12 | 43,9%0.6 | 112,959.4 6,756.53 13,7554 |, 13,770.3 . 8i1,06e.2 161,080.22 (b) 1,001,307 | 2,8K1,976.7 (b) 1,853,869 (1,188,107.7)
1974 | 547,365.12 43,920.62 112,959.4 6,756.55 113,745.4 13,7703 1. 8, 06.2 161,080.22 (0) 1,606,22k ;‘3,456,793-7' () 2,110,000 |(1,346,793.7)
1975 | S47,365.12 | 43,920.62 112,959.4 . 6,756.53 113,745.4 13,770.3 I su,06.2 | 16,080.22 (b) 1,797,269 | ' 3,657,928.7 (b) 2,123,000 |(1,514,938.7) -
1976 | 547,365.12 43,920.62 112,959.4 |- . 6,756.53 113,745.4 13,770.3 . 8h1,062.2 "161,080.22 ; i
1977 | S47.365.12 |- 43,930.62 112,959.4 6,756.53 115,745 13,770.5 - - 841,062.2 '161,080.22 : . o ~ j/ j
1978 | 547,365.12 53,920.62 112,959.4 6,756.53 113,745 4 13,770.5 841,062.2 161,080.22 1,264,972.3 - 3,105,642
1979 | 5H7,365.02 | 43,920.62 112,959.% 6,756.53 uz,745.0 | 13,770.3 8u1,062.2 . | 161,080.22 | 1,264,972.3 § 3,105,682 |
1980 | 547,365.12 | - 43,9%0.62 112,959.4 | 6,756.53 1137454 13,770.3 | gn1,062.2 161,080.22 | 1,264,972.3 3,105,642 ?
1986. | 547,365.12 13,930, 62 112,959.4 |  6,756.5%3 1135, 785.4 . 13,770.3 elti,oée.-a . 161,080.22 | .1,26%,972.3 1,797,269 |t 02, 911-0 ' 3,105, 642 ~ #25,200,000 | 297,089 i
. . : t H
9 s - ;
* 14,902,911 = 3,105,642 + 1,797,265
*% Ectlrnat* on 1is mede based on the as":wuption that all the elctr].cit:r
produced by the dam wll]. be consumed In }sze°!'an.
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Sources for Table 17-20-A:

(1) Table 17-2-A
(2) mTable 17-3-A
(3) Table 17-4-A
(4) Table 17-5-A
(5) Table 17-6-A
(6) Table 17-7-A
(7) Table 17-8-A
(8) mTable 17-9-A
(9) Table 17-10-A
(10) (a) Rabani, M., 197L. "Cost-benefit analysis of the
Dez multi-purpose scheme", in Tahqigat-i-Eqtesady.
Nos. 25 and 26, 1350. Table 7.
(b) Data were obtained from Sagari, officer of the

Department of Financial Affairs, KWPA, Ahwaz,
April 1975.

I

(11) = (1) + (2) + (3) « (5) + (5) + (6) + (7) + (8) + (9) + (10).

1l

(12) = (1) + (@) + (B) + (2) + (5) + (6) + (7) + (8) + (9).

)

(13) (a) KWPA, Department of Eleciricity, "A repori of ten years
of activity", 1342-1351 (1963%-1972), p.23.

(b) Data were obtained from Saqari, Officer of 1lhe Department
of Financial Affairs, KWPA, Ahwaz, April 1975.

(1%) = (13) - (11)



(1,000 Rials)

”’NFFTT T03S OF THE PAHLN?K

Table_.

17;21ﬁB _

DAM HYDRO-POWER  PROJECT

Alternative B
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R N]}JIWE&)

= (15_) - (11).

R P e e T P Ao

R

b e 4T AR BT 7 L s S s s
N K T

C 0 S S .
: " Production - o
Amnual cost |transmission Production !
of the Annual cost Electricity . and and . o . .
Ahwaz-Abadan of power distribution | Administrative Consultant distribution trarsmission Transmlssion !l . Capital costs Electiriecity Fenefit
Annual cost transmission produection costs and general Engineer's *|lcost. of the costs of “the - | costs of the ¥ Total annual during the selling
Year £ the danm line installaticns 2nd Flan costs costs Zrd Plan kth Plan 5th Plan Selling costs ! costs - €th Plan revenues (Loss)
€9 (2) 2(3) €3 (5) (6) (1) (8). (9) () (11) (12) (13) (1)
1963 | 262,732.75 - 29,033.5- 23,938.2 4,810.0 2,394 8,777.6 300,000 - €09, 688.05 96,4552 _ (713,136.05) ‘
1964 | 362,732.75 29,035,5 28,928.2 4,810.0 75,304 8,777.6 310,000 819, 683,05 200,165 ($19,520.05) ‘
1965 | 362,722.75 29,035.5 . 28,938.2 4,810.0 75,294 8,777.6 320,000 229, 688.05 269,851 | (559,837.05)
1966 | 362,722.75 ‘ 29,035.5 28,938.2 %,810.0 75,394 8,777.6 315,000 ;  82h,688.05 323,120 | (501,568.05) |
1967 | 362,732.75 29,035.5 "28,938.2 4,810.0 75,394 8,777.6 225,000 || 32,688.05 405,241 | (429, H47.05)
1968 | 362,732.75 29,035.5 28,938.2 4,810.0 75,394 8,777.6 320,000 g 829, 638.05 480,857 | (404,831..05) - |
1960 | 362,732.75 © 29,035.5 - 28,938.2 4,810.0 75,394 8,777.6 | 321,000 || 820,588.85 650,917 |- (235,771.05)
970 | 362,732.75 | 29,035.5 '28,938.2 4,810.0 75,294 8,777.6 . . [l-559,925.81 350,000 1,19, 613.80 893,370 | (526,243.%0) |
1971 362,732.75 ©29,035.5 28,938.2 . 4,810.0 75,394 8,777.6.. b s89,925.81 772,030 1,841, 643,80 1,089, 450 (752,153. 80) .‘i
1972 | 362,732.75 29,035.5 - 28,9%8.2 4,810.0 75,394 8,777.6 , 3.559,925.81 844,025 1,913,638.80 1,390,626 | (523,012.30) .
1973 | 362,7%.75 29,035.5 28,938.2 4,810.0 75,39% 8,777.6 '+ 559,925.81 112,224.8, 1,001,307 2,183,145.60 1,653,860 | (529,276.60)
1974 | 362,73R.75-. 29,035.5 ' ‘28,938.? 4,810.0 TOT5.29% 8,777.6 559,925.81 112,22%,8 1,616,124 2,797.962.60 " 2,110,000 (687,962.60) N
1975 .| 3€,732.75 29,035.5 28,938.2 4,810.0 75,7394 8,777.6 .- 1 559,925.81 1)2,224.8 1,797,269 |, 2,979,107.60 2,123,000 | (856,107.60)
1976 | 362,732.75 £29,035.5 'é8,938.é 4,810.0 75,394 8,777.6? 559,925.81 112,224.8 (
977 362;732-75 29,035.5 28,938.2 »4,810-0 T5,29% 8,777.6 559, 925.81 . 112,2'24.8 j
) . ) . . ) . . B ) . ) ' ‘. :‘, ] N . . /// - ~ . ‘ ) o . . h
11978 | 362,732.75 29,035.5 23,938.2. 4,810.0 75,394... . BLTTTG ¥ 559,625.81 | 112,22k.8 847,594 i - 2,029,432.6
1979 362,752.75" 29,035.5. 28,938.2 2#,'810;0 . T 75,394 q 8,777.6 .« - 5%9,925.81 ' 112,224.8 847,504 L 2,029,432.6 _
1980 | 362,732.75 29,035.5. '28,938.2 4,810.0 75,394 8,777.6 559,925.81 112,224.8 847,594 -2,029,432.6 :
1986 362,732.75 ' 29,035.5 '28,938;2 ,‘ _4,810.0 75,294 A8,‘777.6' o 559,525.81 112,224.8 . BYT, 594 1,797,269 *%,826,701.60 - 2,029,#32.6 *%5,200,000 1,3 3,208, 40
7 1 T T T T
Sources: For (1) to (9) see Tables 17-1‘ -B to 17-19-B. ! :1 L % 3,826,701.6 = 2,029,432.6 + 1,797.260. _,'
‘ For (10) see SOurces on 'I'able 17-20-A. #*  Estimation is made based on the Q‘H sunptlon that all the -
. For (11) see Sourcee on '"able, 17*20_1; - electricity pr'oduced by the dam kK Lal be consumed in
. ‘ : ' # _Khuzebtan.
12) = 1) + (2) + (3) + (B) + (5) + (b) + \7) + (8) + (9)
For (13) see bources on Table 17-20~A.
Loas i
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In both analyses the hydro-power project of the Pahlavi dam has not
reached the bresk-even point yet (Fig.17-2). Losses tend to be lowest in
1969 and 1972. These are ithe years when further generators were installed.
The major factor contributing to the losses is that the Khuzestan region
has not had a high electricity demand to make the hydro-power supply of
the dam profitakle. Even today almost halfl of the electricity is
transferred to Tehran at the very low price of 0.25 rlals/Kwh. However,
the cost of electricity supply has never been lower than 0.7 rials/Kwh,
which cccurred in 1972. This is only used in Aliernative B (Table 17-22).

It is unlikely that Khuzestan's electricity consumpticn will exceed
the Pahlavi dam electricity supply potential of 2,400,000 mwh (mavimum
value) before the 1980's. By the mid-19280's the project begins to provide
benefits if the trend of electricity demand in Khuzestan follows the rale
of growth of the past 14 years (Fig. 17-2). However, the economic advantage
of the hydro-power supply of the dam has been doubtful so far. The tolal
losses of the lMchamad Reza Shah Pahlavi Dam scheme could be reduced at leasti
for the power supply progecl, if a correcct cost comparison of alternatlive
pover system developwents bhad been madc for electricity supply in Khozestan
and olher cities es wel]lO. This is slressed because eleclricity could have
been produced through gas-fuelled turbires, using the gas which 1s currently
peing supplied Lo the U.S.S.R. via Bid-e Boland. Ahwaz, Kashan, Qom,

Tehy an, Qazvin, nRasht and Asivora. Tads i not only a criticoal mattier of
dispute for the Pahlavi daw, out =lso 22 other dems such as the Shahhanoco

Favah dair ou the 3cfid River _a Gilan, ond the Amir Kabir dam on the
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Fig 172
THE HYDRO-ELECTRIC POWER PROJECT OF THE PAHLAVI DAM

COST BENEFIT ANALYSIS ALTERNATIVES A AND B

100,000 A Actual Costs Alternative A

Estimated Costs Alternative A
Actual Costs (Alternchve B)
o—o—eo—o—o Estimated Costs(Alternative B)

Revenues {Actual )

Revenues (Estimated)

>
; . Possible future benefit

82 B3 84 8 86 8

10,000
63 64 65 66 67 68 69 70 7 72 73 74 715 76 77 78 19 80 8l
YE ARS
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Cost of

Electricity

(c)

Table 17~-21 B

B Production| Annual Cost Annual. Cost Cost Cost
of , Alternative Alternative |Alternative | Alternative
Year | electricity A B A B
mwh (1,000 rial) | (1,000 rial) | (rial/Kwh) | (rial/Kwh)
(a) (b) (e) d=Db+a e =¢+ a
1963 86,128 | 1,138,527.3 809, 688.05 13.2 9.4
1964 | 155.650 | 1,148,527.3 | 819,688.05 7.4 5.3
1965 202,995 | 1,158,527.3 809, 688.05 4.6 4.1
1966 256,190 | 1,153,527.3 82k, 688.05 4.5 3.2
1967 358,541 | 1,163,527.5 8%, 688,05 3.2 2.%
1968 435,341 | 1,158,527.3 829, 688.05 2.7 1.9
1969 685,761 | 1,159,527.3 870, 688.85 1.7 1.2
1970 | 1,187,250 | 2,029,589.5 {1,419,613.80 1.7 1.2
1971 1,968,083 | 2,451,619.5 |1,841,643.80 1.2 0.9
1972 | 2,569,582 | 2,523,614.5 11,913,638.80 0.9 0.7
1973 | 1,923.373 | 2,841,975.7 12,183,145.6 1.5 1.1
1974 | 2,508,135 | 3,456,793.7 ' 2.797,962.6 1.4 1.1
1975 | 2,600,000 | 3,63%7,938.7 '2,979,107.6 1.4 1.1
— . —_ ——
Sources: {a) Table 16-3
(b) Table 17-2C-A
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Karaj River in Tehran. A study made in 1969 shows an annual loss of

i s . \ . 11
105 million rials for the Karag hydro-elcetric power projeci ,
(the cost of the dam and ils associated hydro-electric power installation is

. . 12

estimated at 5,524,000,000 rials) . In the same study the cost of one
kilowatt of hydro-electricity from the Shahbanoo-Farah Dam is estimated ’
at 1 rials for Gilan province and 1.16 rials for the Tehran and the
Qazvin regions. (The total cost of the dam and its associaled hydro-

. s . . . R N . 13
electricity installation is estimated at 5,041,593%,000 rials) ~. The
electricity produced is sold Lo Tavanir by the North Water and Power
Authority to be resold in Gilan province and the Tehran and Qazvin regions.

The price of electricity fTor Gilan is 0.8 rials/Kwh. The coresponding Tigure
for Tehran is 0.9 Rials/Kunh for the first 3C million Kwh of elecctricity

.. . . p cnq s 1
trancnitted, and 0.25 rials/Kwh for the next 20 million Kwh ard over .

The electricity pricing mechenism emphiasises the fact that the Shahbarnno Farah
dam hydro-eleciric power preojoct ic economically nor viable since the wmajor
part of electricity is sold at sucli low rates in Telhwran compared with the

cost of produclion. For example, between March 1974 and March 1975 from

a total of 479 million Kwh of electricity, 238,298,000 Kwh were transferred

to Tehran and 199,093,000 Kwk tc Gilan ~. (The Potentiial capacity of ihe

five electricity generators at the dam is estimated at 765,500,000 Kwh per
annum, therefore the efficiency of the preneralors is estimated at €2.7% betwecr

March 1974 and March 1975.) The Trang -Irsnian gas pipeline, with a length

7)

of 1,100 kilometres, iransports 10¢ - 109 n” of gas per annum to the U.S.S.R.

9 3

. - . ~ - - t < .

Tne pipelire has an extrea capwily of £ % 107 m™. Tehran's domectic gas
6 3

demand is eslimated a1 30 x 1O 7 -ad ihe arban demand of tle populated

ceniren aiong the pipeline i3 2stoniied a1t 90 x 109 ,3 16
v oper anpum



17-4

\,
A

Therefore the remaining capacity (5.880 x 106 mj) of gas could be
used to supply electricity for the nearby ecities. This electricity
would not be costly since no amortization cost would have to be
accounted 1or with regard to the transporting gas pipeline.

t

Benefit-Cost Analysis of the Haft-Tappeh Sugar Cane Project

For computing the benefil-cost of the Haft-Tappeh Sugar Cane
Project, the technique employed is exactly the same as the one used
for benefif-cost analysis of the hydro-electric power project of the
dam. The useful life of the irrigation and drainage works was
estimaled at 50 years and that of the sugar plantat 25 years for both
alternatives, (Tables 17-23-A to 17-26-A and 17-27-B to 17-30-B).
Revenues of the Hafi-Tappeh Project are shown in Table 17;51. In
Aliernalive A, benefit began to be realized in 1972. Since then
losses have occurred and will continue even by the time of full
development of the 12,000 ha of the cultivated area (1978) (Tgbles 17-32-A,
17-33-B and Fipg. 17-3). At thal stage ihe project will make a profic
provided that the yield increaszes from 10 to 12 tonnes of sugar per
hectavre., Based on the 1974 operational costs the break even point
witl be realised in 1977/78 (Fig.17-3). The achievemeni of yieid
at, 1968 and 1869 lcvels is hand Lo mateh s:nece the cultivation of
canc sSugae ol & lavger scale of 12,000 ha requircs a high level of
manapementy conpelence which wight be lacking at present. I the yield
remains at 10 tenmes of sugar per ha, i1hen the managenent and
agministrative costa wmusl re reduced. This is somewhal difficult lc
cat=Llish, eonslaering Lhe haighly bui eaucratic nalure of governmenw

projects in Fran.
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Table 17-2%-A

Capital Costz of the Irrigation and Drainage

Networks of the Haft-Tappeh Sugar Cane Project

1956 - €&

, (1,000 rials) Alternative A

Year Real Cost "Present Value" in 1965
1956 (2) 67 67 x 1.828 = 122,47
1957 (a) 1,380 1,380 x 1.677 = 2,314.26
1958 (a) 1,M9 1,419 x 1.538 = 2,182.42
1959 -

1980 -

1961 (b) 7,500 7,500 x 1.188 =  8,910.00
1962 {b) 94,000 94,000 x 1.090 = 102,460.00
Total 104,366 115,988.73
M = 50

Am = 115,988.73 x 0.09122 = 10,580.5

¢ 4

Sources: (a) Plan Organization, Dept. of Financial Affairz,
"Receipts and pavments of Plan Organization
from the commencement of ihe 2nd Seven Yecar Plan
Lo Mehr (Octlober) 1339 p.l2.

(b) Plen Orpanizaticn, Dept. of Financial Affairs,
. "B financial rgport of the eighleen months of
lhe Thaird Plzn,"Mehr 1341 - Esfand 1342. p.2%.



Table 17-24-A

Capital Costs of the Irripation and Drainage

Egtworks of the Haft{-Tappeh Sugar Care Project

196% - 74

, (1,000 rials) Alternative A

Year Real Cost IIniform annual cost, M = 50

1963 (a) 183,000 183,000 x 0.0912 = 16,653.000
1964 (a) 108,477 108,477 x 0.0912 = 9,871.400
1965 (b) 76,38 76,385 x 0.0912 =  6,951.000
1666 (¢) 50,000 50,000 x 0.0912 =  4,550.000
1967 (a) 36,641 36,641 x 0.0912 = 3,334,000
1968 (e) 146,000 46,000 x 0.0912 =  4,186.000
1069 (e) 140,28 140,287 x 0.0912 = 12,7606.117
1870 (e5 146,625 146,635 x 0.0912 = 13,1G7.150
1971 (f5 264,028 264,028 x 0.0912 = 24,026,548
1972 (£) 137,102 137,102 x 0.0912 = 12.476.300
1973 (£) 147,248 147,248 x 0.0912 = 13%,399.600

——— —— —— RO

Sources: (a) Plan Orpanization. Dept. of Finencial Affairs.

"A financial report of 18 months of the Third
Plan" Mehr 1%4] - Esfand 1342, p.25.

(k) Plan Orgeanization..Dept. of Financial Affairs,

"Final! financial report" Mehr 1341 - Esfand 1744,

p.29.

(c) Plan O:ganization., Dept. of Financial Affairs,
s

"Fanal Cluarcial report" Mehr 1241 ~ Esfard 1345,

p. 34,
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(d)

(f)

(cont...)

Plan Organization, Dept. of Financial
"Final financial report" Mehr 1341 -

p.47.

Plan Organization, Dept. of Financial
"Payments of the development projects
Fourth Plan" Farvardin 1347 - Esfand

Plan organization, Dept. of Financial
"Payments of ihe Development Projects
Fourth Plan" Farvardain 1341 - Esfand

Affairs,
Esfand 1346.

AffTairs,
of the
1349, p.6.
Al lairs,

of the
1554, p.6.

T
N



Table 17-25-A

Capital Costs of the Faft-Tappeh Sugar Plant

(Firsc phase of developmeni. 1958-62)

S (1,000 rials) Altiernative A

Year Real Cost "Present valve" in 1963
1958 (a) 97,545 97,545 x 1.538 = 150,024.21
1959 (a) 509,971 509,971 x 1.411 = 719,509.08
1960 (a) 359,328 359,338 x 1.245 = 465,342,741
1961 (b) 303,471 303,431 x 1.188 =  360,476.02
1962 (b) 1,022,117 1,002,117 x 1.090 = 1,114,107.50
Total 2,292, 402 2,809,519.52
M o= 25

Am = 2,809,519.52 x 0.103 = 289,380.5

Sources: (a) Plan organization, Dept. of Financial Affairs,
Accounting S-ction, "Receipts and payments of
Plan Organizatlion from the commencement of the
2nd Seven year Plan 1o Mehr (October) 1339 (1950).
p.50.

(b) Plan Organization, Dept. of Financial Affairs,
Financial Report. WMehr 1%34 ~ Bsfand 133%G. p.105.




Table 17-25-A

Capital Costs of the Haft-Tappeh Supgar Plant

(Second phase of development. 1969 - 73)

(p)

, (1,000 rials) Alternative A
Year Real Cost "Present value" in 1974
1969 (2) 107,187 107.1.87 x 1.538 = 164 853,00
1970 (b) 299,458 299,458 x 1.411 = 422,5%5.23
1971 (b) 550,005 550,003 x 1.295 = 712,253.88
1972 (b) 550, €96 550,606 x 1.188 = 654,006.8L
1973 (c) 326,716 726,716 x 1.090 = 356,120.44
Total 1,834,060 2,%09,989.80
M = 25
Am = 2,%09,989.8 x 0.103 = 237,928,909
Sous ces: (a) Ministry of Water and Power, Depariment of Projects

and Investigations (1971). Annual Report of 1349,
p.208.

Plan Organization, Department of Financial Affairs,
"Payments of ihe Development Progects of ihe
Fourth Plar", Tarvardin 1347 - Esf=nd 1351, p.16.

Gregorian, ¥WPA. Hafi-Tappeh Sugar Cane Projgect
Department of aAccounting, Personal communication,
Apral 1975,



Table 17-27-B

Capital Costs of the Irrigation and Drainage

Nelwork of the Haft-Tappeh Sugar Cane Project

(1,000 rials)

1956 - €2

Ye Real Cost "present value" in 1963
1956 67 67 x 1.55 = 104.1
1957 1,380 1,380 x 1.6 = 2,013.6
1958 1,419 1,419 x 1.37 = 1,9M1.2
1959 -

19 -

1961 7,500 7,500 % 1.13 = 8,506.7
1962 94,000 94,000 x 1.06 = 100,110.0
Total 104,366 112,678.6
M = 50

Am = 112,€678.6 x 0.679 = 7,650.8
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Capital Cosils of the Irrigation ard Drainage

Network of the Hafi-Tappeh Sugar Cane Project

(1,000 rials)

1963 - 74

Alternative B

Year Real Cost Triforr Armmual Costs, M = 50
1963 183,000 183,000 x 0.0679 = 12,425.70
10G4 108, 477 108,477 x 0.0679 = 7,36h.58
1965 76,385 76,385 x 0.0679 = 5,186.50
1966 50, 000 50,000 x 0.0679 = 3,3%95.00
1967 36, 641 36,601 x 0.0679 = 2,487.90
1968 46,000 46,000 x 0.0679 = 3,12%.L50
1969 140,287 140,287 x 0.0679 = 9,525.40
1970 146, 625 146,635 x 0.0679 = 9,956.50
1971 246,028 246,028 x 0.00679 = 16,705.70
1972 137,102 157,102 x 0.0679 = 9,3%09.20
1973% 147,248 147,248 x 0.0679 = 9,998.10

i
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Table 17-29-B

gipital Costs of the Haft-Tappeh Sugar Plant

Iirst phase of development. 1958-62,

, (1,000 rials) Alternative B

-
Year Real Cost "Present value" in 1963

1958 97,545 97,535 x 1.37 = 133,645.1
1959 509,971 509,971 x 1.29 = €56,0060.5
1960 359,338 359,338 x 1.21 = 434,062.2
1961 303, 451 303,431 x 1.13 =  344,159.0
1962 1,022,117 1,022,117 x 1.06 = 1,083,444.,0
Totbal 2,292,402 2,651, 370.6

M = 25

Am = 2,651,370.6 x 0.0819 = 217,147.25




Table

17-30-B

Capital Costs of the Haft-Tappeh Sugar Plant

Second phase of development. 1969-73

(1,000 rials) Alternaiive B

Year Real Cost "Present value" in 1974
199 107,187 107,187 x 1.37 = 146,855.5
1970 299,458 299,458 x 1.29 = 385,242.6
1971 550,003 550,00% x 1.21 - 66%,375.9
1972 550, 696 550,69G x 1.13 = 624,61%.2
1973 326,716 726,716 x 1.06 = 347,952.5
Total 1,834,060 2,169,039.7
M = 25
Am = 2,169,039.7 x 0.0810 = 177,644.3
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Table

17-31

Revenues of the Haft-Tappeh Sugar Cane Project

1962 - 1974 (1,000 rials)
Year " Sugar Molasses Bagass Total
(a) (a)

1962 (a) 235 225
1963 (a) 204 204
1964 (aﬁ 337,506 539 338,045
1965 (a) 502,652 4,376 507,022
1966 (as 532,944 15,592 548,536
1967 (b5 587,896 10,406 598, 302
1968 (b) 731,759 1,748 133,507
1969 (b5 838,159 10,260 848,419
1970 (b) 849,857 7,439 857,296
1971 (b) 784,711 17,181 17,580 819, 432
1972 (b5 1,095,888 115,202 5,873 1,216,16%
1973 (v) 1,814,989 25,159 4,829 1,844,977
1974 (b) 2,002,935 - 22,714 2,025, 649
Sources: (a) Data are obtained from Gregoorian, KWPA.

Haft-Tappeh Sugsr Cane

Accounting, April 197&.

Project, Departmeni of

(b) XWPA. Haft-Tappeh Sugar Cane Project, Departmenc of

- Administrative aad Industrial Communication,

Report, 1O74.

p.14

Annual
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TABLE | 17-32-A
COST~-BENEFIT OF THE HAF“I‘ -TAPPEH SUGAR CANEEPROJECT
(1,000 Rials) R Alternative A’ i]
AN N U A L ¢ o0 s T s |
I RR I G A T.T ON A N D DRATINAGTE | SUGAR ' | ~ EXTENSION TOTAL g;PERATIONAL TOTAL . REVENUES BENERLT J
YEAR Y E A R O F I NV ESTME N R B ’ © PLANT OF THE CAPITAL COSTS . COSTS (1088)
1956-€2 1963 1964 11965 {1065 |1967 1968 1969 1970 wrr | ‘-1‘972.; 1973 1958-62 | SUGAR PLANT COSTS |
(L (2) () | (@ ) | @ | @ (2) () (2) . (@) (2) (3) () (5) (6) (7 (8) (9
1962 | 10,580.48 | . 289,380.5 229,960.98 (aé) 496,914.0 796,874.98 235 (796, 639.98)
1963 | 10,580.48 | 16,653 «289,380.5 316,613.98 (af. 413,671 7%0,284.98 204 (720,080.93) :
1964 | 10,580.48 | 16,653 | 9,871.4. . 289, 380.5 326, 485,38 (a{ 435,710 762,195.38 538,045 (324,150.38) 5
1965 | 10,580.48 | 16,653 | 9,871.4 | 6,951 289,7380.5 333, 439, 42 (a{} hayly, 470 T77,909.42 507,029 (270,880.42) *
1966 | 10,580.48 i6, 63 | 9,871.4 | 6,951 | 4,550 . 289,380.5 337,986.39 (a\ 471,542 809,528.39 548,536 (260,992.39) .
1967 | 10,580.48 | 16,653 | 9,871.4 6,95i 4,550 | 3,334 289,380.5 341,320.75 (a} 492,012 833,332.75 558,302 (235,020.75)
1968 10,580.48 | 16,653 1.9,871.4 | 6,951 | 4,550 | 3,334 | 4,186 289,380.5 345,506.75 | (a) 535,450 880,956.75 733,507 (147,449.75)
1960 | 10,580.48 | 16,653 | 9,871.% | 6,951 | 4,550 | 3,334 | 4,186 | 12,766,117 289,380.5 358,272.87 | (a) 557,691 . 915,963.87 848,119 ( 67,544.87)
1970 | 10,580.48 | 16,653 | 9,871.4 | 6,951 4.,550 3,354 >4,186 12,766.117 13,1‘97.15 ' 289,380.5 371, %70.02 (a) 553,848 925,31.8.02 857,296 ( €8,022.02)
'1971 '10,580.48 | 16,653 | 9,871.4 | 6,951 | 4,550 | 3,334 | 4,186 | 12,766.117 13,197.15‘ 24,02@548, ‘ 289,380.5 | 395,496.56 (a? 597,359 992, 855.56 819, 432 ' (173, 423.56) -
1972 | 10,580.48 | 16,653 | 9,871.4 | 6,951 | 4,550 | 3,334 | 4,186 | 12,766.117 | 13,197.15 24,026.5-4;3_ ; -'12",4'}‘6;3 t 289,380.5 407,972.84 (a:) 766,943 1,17%,915.80 1,216,163 41,247,186
1973 | 10,580.48 | 16,653 | 9,871.4 '6,951v 4,550 3,33)1 4,186- 12,766,117 | 13,197.15 24,626.’548 12,476.3 | 13,399.6 289,380;5 257,928.94 | €59,301.44 (aS 1,275,871 1,935,172.2 | 1,844,977 ( 90,195.2%) .
1974 | 10,580.48 16,653 | 9,871.4 | 6,951 | 4,550 | 3,334 | 4,186 | 12,766.117 13,197.15 24,026.'5‘;1‘8, : }12,"47'6.3 13,309.6 | 289,380.5| 237,928.9% | 659,301.44 (155 1,739,136 2,398,437 .4 2,025, 649 .(372,789-410 ; ,\\
1975 1. 10,580.48 | 16,653 | 9,871.4 | 6,951 | 4,550 | 3,334 | 4,186 | 12,766,117 | 13,197.15 - 24:026-"5}’*.8.: "‘  :‘125476-3 13,399.6 | 289,380.5 | 237,928.9% | 659,301. 44 (eé 1,838,758 2,498,059. 4 2,167,672 (330,387.4) I
1976 | 10,580.48 | 16,653 | 9,871.% | G951 | h550 | 3,354 | 1,186 | 12,766.117 13,197.15 | 24,026,508 . 12,i76.5 | 13,700.6| 289,380.5 | 237,928.9% | 659,300 44 (c) 1,978,389 2,597,604 | 2,285,115 (312,575.4)
1977 | 10,580.48 | 16,653 | 9,871.4 | 6,951 | 4,550 | 3,334 | 4,186 | 12,766.117 | 13,197.15 2’4,026.5.4'8“- -12,4_76.3 '13,399.6 | 289,780.5 | 237,928.9% | 659,301.44 (c§ 2,038,016 2,697,317.4 2,402,557 - (204,760, 14) ;
1978 | 10,580.48 | 16,653 | 9,871.4 | 6,951 | 4,550 | 3,334 | 4,186 | 12,766.117 | 13,197.15 24,026.5?48 S '12:"4,76.3 13,399.6| 289,380.5| 237,928.9% | 659,301.44 (r') 2,137, 505% 2,796,707.2 251323188323 (22-?128213’ |
Sources: (l) Table L7-23-A / . ‘ i . l: f- ‘ o * Estimati;n bésed on the operational costs of 1974 for 12,000 ha.
(2; Table 17-24-A ‘ : ’ : < | . *% .Estimation b%sed on 12,000‘ha., 10 tonnes/ha of sugar yleld and ’ ;
) : : 21 rials/Kg for the produced sugar. :
(3) Table 17-25-A
#%% Estimation based on 12,000 ha., 12 tomnes/ha of sugar yleld and
(%) Table 17-26-A ‘ 21 rials/Kg for the preduced sugar.
(5) = W+@+@)e® | -‘ - | | o |
(6) (a) XWPA, Department o% the Haft-Tappeh Sugar Cane Project, " Annual report of 1352", D ' v ' ; ' i
Division of Administrative Affairs and Industrial Relations, p.l4.- q, - : )
(b) Ministry of Agriéultﬁre and. Natural Resources, Haft-Tappeh Sugar Cane Project, " L : L . . . - é
’ Gregorian, Officer of the Department of Monetary Affairs, personal communicatlon, 1975. ',: : ) ! g
(c) Estirﬁation. : J ' E
(7 = - (5) + (6) :
(8) Table 17-3. | B E
(9) = (8) - (1) 5 ‘



(1,000 Rials)

Table

17-33-B

\

COST-BENEFIT OF THE HAFT=PAPPEH SUGAR CANE PROJECT

"Alternative B

A N _ 8) A L. B C 0 3 g :S
TRRTGATTON AND DRATNAGE v SUGAR EXTENSION | . TOTAL  OFERATTONAL TOTAL REVENUES BENEFTT
YEAR YEAR OF TNVESTMENT . - PLANT S T | - cAPTEAL - cosTS cosrs (Loss)
T 1956-62 1963 1964 1965 1966 |, 1967 1968 1969 1970 1971 wor2: | 1073 | 29% 1969 - 1973 |- COSTS -y
1) (2) (2) @ | & |- @ (2) (2) () (2) ‘..(2)' (®) > (") (5) - L6 - (7) (3 (9}
186y 7,€650.8 h 2;7,147.; 224,798.0 (a)§ 496,914.0 721,712.0 235 » (721, %77.0)
1963 | 7,650.8 | 12,4%25.7 »'»217;147,3 237,223.8 A(a):‘ #1},6(1.o'v &50,89%.8 204 (650, 620.8) ;
1964 | 7,650.8 | 12,425.7 | 7,365.6 217,147.3 244,589.%4 | (a) j ¥35,710.0 &n,299.1 33é,oﬁ5 (342,254, 14)
1965 | 7,650.8 12,425.7‘ 7,365.6 | 5,186.5 217,147.3 249,775.9 (a)ré‘hﬁu.47o.o 694,?45.9 507,029 (187,216.9)
1966 | 7,650.8 | 12,425.7 7,365.6 | 5,186.5 3,395 217,147.3 253,170.9 | (a), 471,5%2.0 724,712.9 548,536 (176,176.9)
’1'967 7. 650.8 12,4é5_7 7.565.6 | 5,186.5 | 3,395 | 2,487.9 217,147.3 255,658.8 | (a) = 192,012.0 7i7,600.8 598,202 (1%9,3€3.8) ‘
1968 |- 7,650.8 12,425.7 | 7,365.6 5,186;5 3,395 | 2,487.9 | 3,123.4 217,147.3 258,782.2 | (a) . 525,450.0 79h,232.2 733,507 (60,725.2) |
1969 | 7,650.8 | 12,425.7 | 7,365.6 | 5,186.5 | 3,395 | 2,487.9 | 3,123.4 | 9,525.%4 217,147.3 268,307.6 (a{;‘ 557, €91.0 825,998.6 |. 8“8,419 22,4204
1970 | 7,650.8 | 12,425.7 7,365;6 5,186.5 | 3,395 [ 2,487.9 | 3,123.4% | 9,525.4" 5,956;5 _ l 217,147.3 278,26%.1 | (a) : £53,848.0 832,112.1 857,#96 25,183.9
1971 | 7,650.8 | 12,825.7 | 7,365.6 | 5,186.5 | 3,395 | 2,487.9 | 3,123.4 | 9,526.4 9)956.5 16,705.3" ?» 217,147.3 20%,969. 4 (a),§ 597,359.0 892,728.4 819, 132 (72,836.4)
19%2_ 7,650.8 12,425.7 | 7,365.6 5;186.5 3,395 2,487.9 3,123.4‘ 9,525.4 | 9,956.5 | 16,705.3 i%'g,zoé.a 217,147.3 204,278.6 | (a) { 766,9&3}0 1,10%,221.6 1,216,163 111,904
1973 | 7,650.8 ] 12,4%5.7 7,365.6 5,186.5 | 3,395 2,487.§ 3{123.3 '9,525.% | 9,956.5 | 16,705.3 '“iip,jég.z 9,998.1 | 217,14%7.3 | 177,644.3 | ho1,921.2 1 (a) éi275,871.o | 1,767,792.0 1,3?&,977' 77,185.9
1974 | 7,650.8 | 12,425.7 | 7,365.6 -’ 5,186.5 3,395 2,487.9 3,i23-4 9!,525-’* 9,956.5 | - 16,.705.3 i ‘. . 9,998.1 217,'147-3 C177, 6443 4o1,921.2 (;a)’ ?"-.,739,136:0' 2,2351,057.0 2,025,6’*9 (205,408.0)
1975 | 7,650.8 | 12,45.7 | 7,765.6 | 5,186.5 | 3,305 2,487.9 | 3,123.b 9;525.4 9,956.5 16,705.3A fzﬁf9,369.2‘ 9,998.1 | 217,147.3 | 177,6%.35 | M91,921.2 | (c) 1,828,750.0 | 2,320,671.0 2,167,672 . (16»,999.0)
1976 7,650.8' 12,425.7‘ 7,365.6 | 5,186.5 | 3,305 | 2,%87.9 | 3,123.4 ‘9,525.4' 9,§56.5 16,70515 'fﬂfé,jog.e, 9,998.1 | 217,147.3 1 177,643 i ao1,921.2 | (c) 1,938,389.0 | 2,430,509.0 2,265,115 (1&5,19k.o) i
1977 | 7.650.8 | 12,425.7 7,365.6- 5,186.5 | 3,395 | 2,487.5 | 3,123.%4 |.9,525.4 | 9,956.5 15,70?:3 ; 9,709.2 | 9,998.1 | 217,147.3 177,644~3 ho1,921.2 (c? é,038,016.0 2,529,937.0 2,h02,557 . (127,380.0) %
1978 | 7,650.8 | 12,425.7 7,36.6 | 5.186.5 | 3,395 | 2,%87.9 3,123.% - 5,525.4 9,956.5 16,705L3u i  9;;09.2 9%998,1. 217,187.3 | 177,643 | 491,92L.2 | (o) 2.137,%05.8+ | 2,620,327.0 {?:ggi:gggi:t}' é;gi:é?;:gg |
- — » _ ,
Sources: (1) Table l7-27-B ' . %  Bstimatlon based mn the‘ operational costs of 1974 for 12,000 ha. -
| (2) Table 17-28-}3' 7 *% Estifnat;ion based ¢n’'12,000 ha, 10 tonnes/ha of sugar yield, and -
. S 2% rials/Kg for the produced sugar.
(3) Table 17-29-B : . e ‘
FE : : . %»*%  Estimatlon based on 12,000 ha, ' 12 tomes/ha’ »f sugar yield, and
(4) 'Pable 17-30-B N 21 rials/Kg for tue produced sugar. . : :
B = e @)+ (3) ¢ (8. " - "
(6) (a) & () - see Teble 17-72-A .
(6) (o) Estimation
o i
(1) = (5? * (6? | : .;%
_ (8? Table 17-3L. - p igg - &
(9) = (8~ (1) B |

R SN T
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In Alternalive B the Heft-Tappeh Sugar Cane Project began to show
a profit in 1969, (Table 17-33-B and Fig. 17-3). The loss in 1971

\ . . 17
was owing to the exceptional conditions of rainfall and freezing

) 18 . - .

that reduced the total sugar produced . The loss in 1974 was owing
to the imposéibility of exporting molasses.

These losses will continue unless the loading facilities of the

. 19 -

southern ports of Iran increase ~. By 1978, the Haft-Tappeh Sugsr
Cane Progect will continue to make a loss if the operational costs
continue to be the same as the 1974 operational cost levels. 1n
addition such a status will cccur if the yield of sugar is 10 tonnes/ha
and the price of sugar 21 rials/Kg.

Assuming a productivity of 12 tonnes/ha for sugar, the projeci
is beneficial. KWPA claims that the Hafi-Tappeh Project has inade @
profit since 1965. This is because KWPA's estimation is based uvpor
two scus of variables, which are the operational costs and revenass,
It disrcgards the capital costs. Normally in cost-benefil analysis

, . 20

all the costs and revenaes musit be taken into account . Although
the Ha{t-Tappeh Sugar Cane Project has been the most efficient farming
unit in the DIP in terms of laad preoducticity and employment, 1he cost
of sugar is high in compariscn with other cocuntrics (Appendix ().
These high costs have remained a critical question for this proje~t since
its conceptlion.

Benerit-Cont of the DIP

Besides Lhe Dez Qam itself, the DIF costs include thosz of the

irripation and drainage network and many other items. The DFLS wes



515

completed by 1965 and the DIP, which had been anticipated to be
completed by 1972 is now expected to be finished by 1977. The
Haft-Tappeh Sugar Cane Prpjeot was included in the cost-benefit
analysis of the DIP from 1972 onwards.

From 1963 until 1969 water charges and savings from flood
control were the revenues of the DIP. 3ince ihen the DIP revenues have bee
as follows:
a) Water charges (Tables 17-56 to 17-59)
bs Land leasing to agro-businesses (Table 17-00)
c) Sugar production from the Haft-Tappeh project (Table 17-31)
d) House sales to the resettled farmers (Table 17-61)
e) Income taxes (143,000,000 rials per annum)
f) Savings from flood control (Tables 17-62 and 17-63)

The present values of the capital cosls were computed for
every cost item independently, Tables 17-3%-A to 17-44-A and 17-45-B to 17-55-F
and the uniform annual costs were established afterwards (Taktles 17-04-A
and 17-65-B).

In Alternative A the DIP produced benefits only in the three
years 1963-65 but losses thereafter (Fig. 17-4). The losses were
least in 1967 and 1972. They then increased agairn, because of the
increase in capital invesimeni. which was {inanced through the second
IBRD loan of $30 million and the development funds of the Third and
the Fourth Development Plans.

In Alternalive B the DIP procuced benefits in the three years

1963-65. Losses occcurred fram 1967 1o 1974 (Ripg. 17-5) and will
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Table 17-34-A

Construction Cost of the DPIP ~ 1959-65

(1,000 Rials) Alternative A

Year Real Cost "Present value" in 1966
1959 (a) 28,965 28,065 x 1.828 = 52,948.02
1960 (a) 75,877 75,877 x 1.677 = 127.245.72
1961 (a) 90,127 90,127 x 1.538 = 146,%05.32
1962 (p) 425,803 425,803 x 1.411 = €00,808.03
1963 (c) 661,0%6 661,036 x 1.295 = 856,041,602
196/ {d) 346,148 346,148 x 1.188 = 411,225.82
1965 (2) 179,180 179,180 x 1.090 = 195,306.20
Total 1,807,136 2,389,878.70
M = 50

Am = 2,389,878.7 x 0.09122 = 218,004.73

Sources: (a)

(b)

(c)

(¢)

(e)

DRC. 1964, Surmmary accounting of furds,
Khuzestan Development Programme, March, 29th

1956 to June 1963, pp.59-89.

(i) Plan Organization, Depariment of Financial Affairs,

Financial Report on the first six months of 1341, p.2G.

ke

(ii) Plan Organization, Department of Financial Affairs,
Financial Report on tne first eighteen rmonlhs of the
Third Plan. Mehr 1341 - Esfand 13%2. p.1l6

Plan Organization, Department of financial Affaiis,
Financial Report on eiphteen months of the Third Plan,
Mehr 1341 - Esfand 1342, p.l16.

Ilan Organization, Department of PFinancial Affairs,
Finaucial veport on eighteen months of the Third Plan,
Mchr L3471 - Esfand 1343, p.17.

Plan Orpanizalion, Deporiment of Financial Affairs,
Financial Report, Mehr 1341 - Esfand 1%44. p.19.



Table 17-)5-A

Conscrvction Costs of the DIP - 19606-72

(1,000 Rials) Alternative A

Year Real Cost "Present Value" in 1973

1966 (a) 152,605 152,005 x 1.528 = 278,5804.12
1967 (b) 334,087 334,087 x 1.677 = £€0,263.89
1968 (e) 529,962 529,962 x 1.538 = 315,081.55
1969 (a) 625,088 625,088 x 1.411 = 881,999.16
1970 (e) 705,863 705,863 x 1.295 =  914,092.58
1971 (e) 1,126,105 1,126,105 x 1,188 = 1,337,812.70
1972 (£) 1,059,266 1,059,266 ¥ 1.090 = 1,15%,599.20
Tolal 4,532,976 5,942,353, €0
M = 50

Am = 5,9%42,353.6 x 0.09122 = 542,061.49

Sources: (a) Plan Organization, Department of Financial Affairs,
Financial Report, Mehr 1341 -~ Esfand 1345. p.24,

(b) Plan Organization, Department of Financial Affairs,
Financial Report, Mehr 1341 - Esfand 1346. p.35.

(c) Plan Organization, Department of Iinancial Affairs,
Financial Report, Farvardin 1347 - Esfand 1347. p.28.

(d) Plan Organization, Department of Finencial Affairs,
Financed funds of the Fourth Development Plan.
Farvardin 1348 - Esfand 1348. p.29.

(e) Plan Organization, Depariment of Financial Affairs,
Fananced funds of the Fourth Development Plan.
Farvardin 1347 - Esfand 1%50. p.%0.

(f) Plan Organization, Department of Financial Affairs,
Financed funds of the Fourth Development Plan,
Farvardin 17347 - Estvand 135Ll. pp.33-34.




Table 17-36-A

Construction Costs of the DIP - 1973-77

(1,000 Rials) Alternative A

Year Real Cost "Present Value" in 1978

(1)
1973 *650;000 650,000 x 1.538 =  999,700.00
1974 x1,025,000 1,025,000 x 1.011 = 1,446,275.00
1975 *800,000 800,000 x 1.295 = 1,036,000.00
1976 *x5%%, 540 533,544 x 1.188 = €2,197.27
1977 *%226, 357 326,537 x 1.090 =  755,707.33
Total 3,324,881 4,459, 652.50
M = 50
Am = 14,459,652.5 x 0.09122 = 406,809.5

X Actual

*¥  Progected and proposed by KWPA to Plan Organization.

Source: (1) Dala were obtained from Alavi, Officer of KWPA, DIP.
Department of Financial Affairs, Desful, April 1970,



Table

L7-357-A

General Necesssity Costs of the DIP - 1957-65

(1,000 Rials)

Alternative A

Year Real Cost "Present Value" in 1966
1957 (a) 13,357 13,357 x 2.127 28, 410.339
1958 (a) 78,442 78,442 x 1.992 = 156,256.460
1959 (a) 69,045 69,045 x 1.828 = 126,214,260
1960 (a) 9,517 9,517 » 1.677 15,960,009
1961 (2) 1,972 1,972 x 1.538 3,032.9%6
1062 (a) 3,765 3,765 x 1.411 5,312.115
1962 (b) 99,949 99,99 x 1.295 = 129,477.950
1964 (c) 142,5€2 142,562 x 1.188 = 208,01L6.560
1965 (d) 86,000 86,000 = 1.090 95,740,000
Totel Sol, 609 826, 776.900
M = A7
An = 820,376.9 x 0.09159 = 75,687.86
Sources: (a) DRC. 1964, pp.115-118.
(b) Yan Organization, Depariment of Financial Affairs,
Financial Report on eighteen months of the Third Plan.

(c)

(

Meln 1341 - Esfand 1342,

Plan Organization, Department of Financial
Finarcial Report on cightecen months of the
Mehr 1341 - Esfand 1343,

Plan Orgarizatbtion, Depariment of Financial
Finencial Report on cighteen months of the

Mehr 1341 - Esfaud 1344.

p.16.

P17.

p.19.

Affairs,
Third Plan.

Affiairs,
Third Plan.

(9]

—_t



Table 17-38-A

Administrative and CGeneral Costs of the DIP - 1956-67

(1,000 Rials) Alternative A
Year Real Cost "Present value" in 1968
1956 (a) 1,254 1,254 x 2,812 = 3,526,248
1957 (a) 3,109 3,109 x 2,580 =  8,021.220
1958 (a) 5,642 5,642 x 2.367 = 13,354,614
1959 (a) 59,728 59,738 x 2.127 = 127,062.720
1960 (a) 37,674 37,674 x 1.992 = 75,046,608
1961 (a) 26,993 26,007 x 1.828 = 49,3473 .00L
1962 (a) 165,831 165,8%1 x 1.677 = 278,098.580
1963 (a) 721,189 321,189 x 1.5%8 = 493,988,680
196N (b) 226,551 226,551 = 1.411 = 319,6%3%.346
1965 (c) 198,207 198,247 x 1.295 = 256,729,860
1966 (a) 183,168 183,168 x 1.188 = 217,60%.580
1967 (e) 195, 617 195,617 x 1.090 = 213,222.530
Tolal 1,405,013 2,055, 663.000
T
M = k45
Am = 2,055,663 x 0.0919 - 188,015.42
Note: One quarter of the total administrative snd general costs of

the Pahlavi dam scheme was charged 10 the irrigation projecc.
(See Tables 17-6-A and 17-15-B on cost nhenefit analysis of the

hydro-power project).

Sources: {(a) DRC. 1964, pp.118-102.

(b) Plan Organization, Departuent of Financial Affairs,

"Financial report of thirly months of the Third Plan",

Mehr 1341 - Esfand 134%. 1n.17.

(¢) Plan Organization. Repartmeni cof Financial Affaars,
"FPinal financial report" Mehr 1341 - Esfand 1344,

(d) Plan Organizatiocn, Depariment of Rinaneial Affairs,
"Final financial report’  Meln 1341 - Esfand 1745,

(c) Plan Organizaiion, Leps imeni of Financial Affairs,
"Pinal Financial reporL”  lenr J%41 - Bsfani 13%06.



Table 17-39-A

Resource Tnvestipation Costs of the DIP - 1956-€5

(1,000 Rialﬁ) Alternative A
Year Real Cost "Present value" in 1966
1956 (a) 2,265.00 2,265.00 x 2.367 = 5,3%61.255
1957 (a) 148,202.50 48,202.50 x 2.127 = 102,527.780
1958 (a) 61,815.00 61,815.00 x 1.992 = 123,1%5.480
1959 (a) €2,602.50 €2,002.50 x 1.828 = 114,438,280
1960 (a) 105,240.00 105,240.00 x 1.677 = 176, 487.480
1961 (a) 14,212.50 11,212.50 x 1.538 = 21,859.590
1962 (a) 2.430.00 2,430.,00 x 1.471 = 3,428.7%0
1963 (b) 22,491.00 22,491.00 x 1.295 = 29,125.845
1964 (¢) 24,000.00 24,000.00 x 1.188 = 28,512.000
1965 (d) 39,000.00 39,000.00 x 1.090 = #2,510.000
Total 382,257.00 647,586,000
M o= U
Am = 647,386 x 0.09159 = 59,294,083

Sources: (a) DRC. 1964. Summary accounting of funds, Khuzestan
Development Programme, March 29, 1956 to June 1967, pp.l03-117.

(b) Plan Organization, Departrient of Financial Affairs,
Financial report on eighteen months of the Third Plan,
Mehr 1341 - Esfand 1342, p.l6.

(e¢) Plan Organization, Department of Finencial Affairs,
Financisl report on eithteen months of the Third Plan,
Meh» 1341 - Esfand 134%. p.17.

(d) Plan Organization, Department of Financial Affairs,
Financial repcri on eightesn months of the Thard Plan,
Mehr 1241 - Esfand 1304, .19,



Pabhle 17-40-A

Consultant Eugineers! Costs of the DIP - 1956-65

(1,000 Rials)

Alternative A

Year Read Cost "Present Value" in 1966

1956 * (a) 4,800 4,800 x 2.367 = 11,3%6L.60
1957 * (a) 4,800 4,800 x 2.127 = 10,209.€0
1958 » (a) 4,800 4,800 x 1.992 = 9,561.60
1959 * (a) 4,800 4,800 % 1.828 = 8,77.40
1960 x (a) 4,800 4,800 x 1.677 = 8,049.60
1961 x {a) 4,800 4,800 x 1.538 = 7,382.40
1962 * (a) 4,800 1,800 x 1.411 = 6,772.80
1063 * (b) 16,292 16,292 x 1.295 = 21,008.1%
1964 * (c) 15,300 15,300 x 1.188 = 18,176.40
1665 = (d) 9,728 9,728 x 1.090 = 10, 50%.52
Total 74,920 111,990.06
M = 47

Am = 111,990.06 x 0.09159 = 10,257.1€9

¥ A guarter of lhe cost was chareged to the irrigatior projecct.

(See cost-benefit analisis of the Pahlavi dam hydro-power progect.

Tables 17-7-A and 17-16-B).

Sources: (a) (1) Plan Organization, Department of Finsncial Affairs,
Division of Accounting, Financial report of Plan

Organization, Mehr 1334 to Bsfand 1339. p.l05.

(2) Plan Orgesnization, Department of Financial Affaiis,

Division of Accoun

ting

Mchr 1341 - Esfand 1342.

(b) Plan Organization, Department of Financial AfFfairs,
of Accounltling, PFinancial Report of the Third Plan.

Esfand 1342. p.16.

(¢) Plan Organization, Depariment of Financial Affairs,
of Accounting, Financial Repori of the Third Plan,

Fsfand 1%4%. p.17.

(d) Plan Orgenizatlion, Depertment ci' Pinancilal Affairs,
Reporl of the Thard Pian.

16.

Mehr 1341 - Esfand 1344,

2, Financial report of the Third Plen,
P

Divicion
Menr 13%1

Divisinn

Mehr 1741 -

i naacial

p.19.
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Tahle 17-41-A

Construction Costs of the Shush-Shushtar Road of the DIP

(L.000 rials) Alternative A

Year ' Real Cost "pPresent value" in 1975
1971 (a) 8,871 8,871 x 1.411 = 12,516.98
1972 (b) 80,977 80,997 x 1.295 = 104,865.21
1973 (a) 46,458 46,458 x 1.188 = 55,192.10
1974 (a) 38,041 38,041 x 1.090 = 41,464.69
Total 174,347 214,038.98
M = 50

Am = 214,033.98 x 0.09122 = 19,524,655

Sources: (a) Al-i-yasin, A. October 1974, "Execcutional repnrt
and the progress of the constructiion of the DIP".
Minislry of Watcr and Power. KWPA. Amnnex 4 and p.h2,

b) Ministry of Waler and Power, Depariment of Proyccts and

( J
Investigations, Bureau of Supervision ead Investigaiions,
Annual 1eport 1351. pp.178-18L.



Table 17-42-A

Costs of Apricultural Development of Ssfiabad - 1968-77

(1,000 Rials) Alternotive A ‘
] . ] z
Year Real C(ost Presenl value" in 1978 ‘
1968 (a) 159,262 159,962 x 2.367 = 378,63%0.050 -
i 1969 (b) 155,323 155,325 x 2.127 = 33%0,372.020 |
1970 * (b) 167,22 167,322 x 1.992 = 333,305,420 :
1971 » (b) 178,009 178,009 x 1.828 = 325, 400.450 ;
1972 (c¢) 177,200 177,200 x 1.677 = 297,164,400 !
1973 (a) 212,362 212,362 x 1.538 = 32,854.756 |
1074 (d) 115,000 115,000 » 1.411 = 162.265.000 }
1975 {d) 90,000 90,000 x 1.295 = 1L6,550.000
1976 (a) 205 303 x 1.188 = 359.960 :
1977 (@) 303 30% x 1.090 = 530,270 :
Total 1,255,784 1,977,232.000 ;
M = 25
Am == 1,977,232 x 0.096 = 187,105.%6

Sources: (a) Plan Organization, Department of Financial Affalrs,
"financed funds of the Fourih Development Plan'.
Farvardin 1347 - Esfand 1348. p.6.

R L .

(b) Plan Organization, Department of Financial Affairs,
"Binanced funds of the Fourth Dcvelopment Plan'.
Farvardin 1347 - BEsfand 17%50. pp.6-8.

¥ The capital costs 1in 1970 and 1971 are 76,072,015 rials and
127.3%23,15% rials respectively. 7Two figures of 91,248,000 rials
in 1970 and 50,686,000 rials in 1971 which are the capital
, investment of prcgect nmurber 110,107 under Lhe titel of :
Research were added to the cost of agricultural development '
of Safiabad.

(¢) Minisiry of Water and Power Deportment of Progects and
- Investigations, Bureau of Supervision and Investigations.
"Annual reporl of 1251". p.77. ;

(d) Data were obtained fromr Sagari, KWFPA. Department of Minanciat
Affalrs 1n Ahwaz, April 17075,



Table 17-13-A

Costs of Purchasing 68,000 ha of Land for DIP - 1969-74

(1,000 Rials) Alternative A

Year Real Cost "Present value" in 1975
1969 (a) 134,187 134,187 x 1.677 = 225,0%1.59
1970 (b) 92,500 92,500 x 1.538 = 142,265.00
1971 (a) 342,878 340,878 x 1.411 = 483,800.85
1972 (c) 348,000 348,000 x 1.295 = 450, 060.00
1973 (a) 240,000 240,000 x 1.188 = 285,120.00
1974 (a) 127 127 x 1.090 = 130.43%
Total 1,157,692 1,587,01£.80
M = 38
Am = 1,587,015.8 x 0.09353 = 148,433.58

Sources: (a) Plan Organization, Department of Financial Affairs,

"Financed funds of the Fourth D

evelopment Pilan',

Farvardin 1347 - Esfand 1350. pp.6-8.

(b) Plan Organization, Department o
"Financed funds of the Fourth D
Farvardin 1347 - Esfand 1349.

(¢) Plan Organizalion, Depariment o
"Financed funds of the Fourth D
Farvardin 1347 - fsfand 1351.

(d) Data were obtained from Sagari,
Department of Fanancial Affairs

f Pinancial Affairs,
evelopment Plan',
p.6.

{ Financial Affairs,
evelopmeni Plan".
p.6.

the officer of KWPA,
s Ahuaz, April 1975.

52%



Table

17-44-A

Costs of Building the Rural Touns of the DIp - 1970-76

(1,000 Rials)

Alternative A

(c)

"Financed funds of

Year Real Costi "Present valuve" in 1977
1970 (a) 58,015 58,015 % 1.828 = 106,051,420
1971 (a) 92,096 92,096 x 1.677 = 154,444 .90
1972 (b) 95,576 95,576 = 1.538 = 146,995.88
1973 (c) 157,628 157,628 x 1.411 = 222,398,990
1974 (¢) 79,4509. 79,459 x 1.295 = 102,899.400
1975 (c¢) 37,389 3,389 ¥ 1.188 = 44,418,170
1976 (¢) 39,359 39,359 ¥ 1.090 = 42,901.%10
Tolal 544,502 820,110.120
M = 36
Am = 820,110.12 x 0.0942 = 77,279

i

Sources: (a) Plan Organizalion, Department of Financial Affairs,

the Fourth Development Plan Projects

Farvardin 1347 - Esfand 1350. pp.6-8.

Plan Orpanization.
"Pinonced funds of

Department of Financial Affairs,
the Fourtih Development Plen Frogects

Farvardia 1347 - Esfand 1351. p.6.

Data were obtained

fromn Sagsri, the officer of KWPA.

Departaent of financisl Affaars, Ahwaz. April 1975.

it

"
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Table

17-45-B

Construction Cests of the DPIP - 199,9-65

(1,000 Ricls)

Alvernative B

Year ' Real Cost " Present Value " In 1966
1959 28,965 28,965 x 1.55 = 45,011.20
1960 75,877 75,877 x 1.46 = 110,715.70
1961 90,127 90,127 x 1.37 = 123,431.80
1962 425,803 425,80% x 1.24 = 547.781.20
1963 661,036 661,035 x 1.21 = 793, 498.20
1964 346,148 346,148 x 1.13 = 391,147.94
1965 179,180 179,180 x 1.06 = 190,826.70
Tota 1,807,136 2,207,462.30

Am

2,207,162.% x 0.0679 = 149, 886.69

n



Table 17-46-B

Construction Costs of the DIP - 1966-72

(1,000 Rials) Alternative B

Year Real Cost "Preseat value" in 1973
1966 152, €05 152,005 x 1.55 = 237,146.1
1967 334,087 354,087 x L.46 = 487,180.5
1968 529,962 529,962 x 1.37 = 726,093.9
1969 625,088 625,088 x 1.29 =  804,154.7
1970 705,867 705,863 x 1.21 = 852,646.9
1971 1,126,105 1,126,105 x 1.13% = 1,277,256.4
1972 1,059,266 1,059,266 x 1.06 = 1,128,118.3
Total 4,5%2,976 5,512,896.8
M = 50

Ar = 5,512,896,8 x 0.0679 = 374,402.5




Table 17-47-B

Construction Costs of the DIP -~ 1973-77

(1,000 Rials) Altiernative B
Year Real Cost "present Value" in 1978
1973 650,000 650,000 x 1.37 = 890,556.3
1074 1,025,000 1,025,000 x 1.29 = 1,318,628.6
1975 800,000 800,000 x 1.21 = 966, 359.7
1976 533,544 533,504 x 1.13 = 593,816.7
1977 326,337 326,337 x 1.06 = 347,548.9
Total 3,324,881 4,116,909.6
M = 50
Am = 4,116,909.6 x 0.0679= 279,595.5
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Table 17-418-B

Administrative and General Costs of the DIP - 1956-67

(1,000 Rials) Aliernative R
Year Real Cost "pPresent Value" in 1968
1956 1,254 1,254 x 2,13 = 2,669.9
1957 3,109 3,109 % 2.00 = 6,215.4
1958 5,64 5,642 x 1.88 = 10,590.8
1959 59,728 59,738 x 1.76 = 105,292.4
1960 37,674 57,674 x 1.65 = €2,350.3
1961 26,993 26,993 x 1.55 = 41,946.8
1962 165,831 165,831 x 1.46 = 241,971.0
1963 521,189 321,182 x 1.37 = 440,056.8
1964 226,551, 226,551 x 1.29 = 291,450.2
1965 198,247 108,247 x 1.21 = 239,472.4°
1966 183,168 183,168 x 1.13% = 207,753.7
1967 195, 617 195,617 x 1.06 = 208,332.1
Total 1,425,013 1,858,101.8
M= 95
Am = 1,858,101.8 x 00551 = 121,082,




Table

17-49~

B

Resource Investigation Costs of the DIP - 1956-65

(1,000 Rials)

Albternative B

0.0651 =

Year Real Cost "Present Value" in 1966
1956 2,265.00 2,265.00 x 1.88 = 4,251.7
1857 48,202.50 48,202.50 x 1.76 = 84,959.4
1958 61,815.00 ©1,815.00 x 1.65 = 102,%03%.6
1959 62, 602.50 62,602.50 x 1.55 = 97,282.7
1960 105,240.00 105,240.00 x 1.46 = 153,560.1
1961 14,212.50 14,212.50 x 1.37 = 19,471.7
1962 2,4%0.00 2,430.00 x 1.29 = 3,126.1
1963 22,491.00 22,491.00 x 1.21 = 27,168.0
1964 24,000.00 24,000.00 x 1.13 = 27,221.4
1965 39,000.00 39,000.00 x 1.06 = 41,5%5.0
Total 382,257.00 560,879.7
Moo= 97

Am = 560,879,7 x 36,538,

[l
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Table

17-50-B

General Necessity Costs of the DIP - 1957-65

(1,000 Rials)

Alternatave B

Year ﬁeal Cost "Present Value" in 1966
1957 13,3257 13,357 x 1.76 = 23,542.7
1953 78, 442 78,442 x 1.65 = 129,821.2
1959 69,045 69,045 x 1.55 = 107,295.0
1960 9,517 9,517 x 1.46 = 13,886.7
1961 1,972 1,972 x 1.07 = 2,701.8
1962 3,765 3,765 x 1.29 = 4,843.5
1963 99,949 99,949 x 1.21 = 120,733.%
1964 142,562 142,562 x 1.13 = 161,697.4
1965 86,000 86,000 x 1.06 = 91,590.0
Total 504, 609 €56,111.6
M = 97

Am = ©656,111.6 % 0.0651 = 42,742.3




Table

17-51-B

Costs of the Consultant Engineers of the DIP - 1956-65

(1,000 Rials)

Alternstive B

Year Real Cost "Present Value" in 1966
1956 i, 800 4,80 x 1.88 = 9,010.3
1957 4, 800 4,800 x 1.76 = 8,460.3
1958 4,800 4,800 x 1.65 = 7,944.0
1959 4,800 4,800 x 1.55 = 7,459.1
19C0 4,800 4,800 x 1.46 = 7,003.9
1961 4, 800 4,800 x 1.37 = 6,576.4
1962 4,800 4,800 x 1.29 = 6,175.0
1963 16,292 16,292 x 1.21 = 19,679.9
1964 15,300 15,300 x 1.13 = 17,%53.6
1565 9,728 9,728 x 1.06 = 10,300.3
Tolal 74,920 100,022.9
M =

Bm = 100,022.9 x 0.0601




Table

17-52-B

Conscructicn Cosis of the Shush-Shushtar Road of the DIP

1971 - 74

(1,000 Rials)

Altiernative B

Year Real Cost "Present Value" in 1975
1971 8,871 8,871 x 1.29 = 11,412.2

1972 80,977 80,977 x 1.21 = 97,816.1

1973 46,145 46,458 x 1.1% = 52,(9%.8

1974 38,041 38,041 % 1..0C = 40,513.7

Total 174,347 202,435.9

M = 50

Am = 202,4%5.9 x 0.0679 = 13,748.2

524



Tablz 17-53-B

Costs of Agricultural Developnent of Safiabad - 1968 77

(1,000 Rials) Alicrnative B
Year Real Cost "Present Valuve" in 1978
1968 159,962 159,962 x 1.88 = 3%00,728.56
1969 155,323 155,323 x 1.70 = 273,268,118
1970 167,322 167,522 x 1.65 = 276,081.%0
1971 178,009 178,009 x 1.55 = 275,913.90
1972 177,200 177,200 x 1.46 = 258,712.00
1973 212,362, 212,362 x 1.37 = 290,93 .94
1974 115,000 115,000 x 1.29 = 148,3%50.00
1975 90, 000 90,000 x 1.21 = 108,900.00
1976 303 303 x 1.13 = 342,39
1977 303 30% x 1.005:- 321.18
Total 1,255,784 1.933%, 653.50
M o= 85
Am = 1,033,652.5 x 0.065% = 126,267.57

\Jt




Table

17-54-8

Costs of the Purchase of 68.000 ha of TLand for ihe DIP

(1,000 Rials) Alternstive B

Year Real Cost "Present Value" in 1975
1969 134,187 134,187 x 1.46 = 195,91%.02
1970 92,500 92,500 x 1.37 = 126,725.00
1971 342,878 S42,878 x 1.29 = Mip,310.62
1972 748,000 348,000 x 1.21 = 421,080.00
1973 240,000 240,000 x 1.13 = 271,200.00
1974 o7 127 x 1..065 = 135.60
Total 1,157,692 1., 457, 366.20
M = 87

Am = 1,457,366.2 x 0.0652 = 95,020.3

Y
SN



Table

17-55-B

Costs of Building the Rural Towns of ihe DIP - 1970-76

(1,000 Rials)

Aliernative B

Year Real Costi "present Value" in 1977
1970 58,015 58,015 x 1.55 = 89,923.25
1971 92,096 92,095 x 1.46 = 134,460.16
1972 95,576 95,576 x 1.37 =130,939.12
1973 157,628 157,628 x 1.29 = 203,340.12
1974 79,459 79,459 x 1.21 = 96,145.39
1975 37,289 37,369 x 1.13 = 42,814.57
1976 29,359 39,359 x 1.065 = U1,720.54
Total 554,522 139,345.15
M = 86

Am = 739,343.15 x 0.0652 = 48,057.304

537



Watler Revenues of KWPA

1
Resulting from a Base Charge of 750 rials/ha

1963 - 74

Area under Tolal

Year traditional farming waler revenues
(ha) (rial)

1963 3, 440 2,580,000
1964 11,568 8, 676,000
1965 19,920 14,940,000
1966 19,920 14,940,000
19¢7 19,920 14,910,000
1968 19,920 14,940,000
1969 16,142 12,106,500
1870 12,276 9,207,000
1971 2,410 1,807,500
1972 10,345 7,758,75
1573 10, 345 7,758,750
1974 10,345 7,758,750

1. For the mechanism of water pricing see the chapter on
water pricing and irrigation etfficiency of 1heD.I.P.

(Chapter 18).



Table

17-57

Water Revenues of KWPA resulting from a 0.2 ria]s/mj base charge for Agro-businesses

3
and 0.05 rials/m” for the Haft-Tappeh Susar Cane Project - 1960-74

WATER CONSUMPTION BY AGRO-BUSINESS CORPORATIONS AND WATER CHARGES

Iran-America Compeny

Iran-California

Iran-Shellcott

International Agro-

Gallel: Agro-

Haft-Tappeh Sugar

Company Company b“51“8?s %?ggoration business Companv Cane ProJject Total
VEAR Water Water Water Water Water Water Water Water Water Watler Water Water Revenues
consumed revenues consumed revenues consumed revenues consumed revenues consumed revenues ronsumed revenues (l,OOO
(m3) (1,000 () (1,000 (mj) (1,000 (m}) (1,00C () (1,000 (mj) (1,000 rials)

rials) rials rials) rials) rials) rials)
(a) (a) (a) (a) (a)

1969 1,026,108 205 205
1970 9,268,219 9,854 10,169,336 2,034 11,888
1971 44,867,106 8,973 22,018,976 4,404 1,311,451 262 1,342,912 92 13,731
1972 36,527,596 7,306 27,048,085 5,410 19,214,009 3,842 6,210,000 1,242 13,621,284 681 18,482
1973 | 62,078,530 12,416 | 37,696,506 7,539 | 44,623,751 8,925 2,168,245 434 21,176,904 1,059 30,373
1974 90,053, 632 18,011 59,079,805 11,816 91,598,174 18,320 28,970,586 5,794 23,459, 652 1,173 55,114

Source for (a):

Data were obtalned from Khosrowshahi, K., the Officer of Department of Irrigation Affalrs, KWPA, Andimeshk, Khuzestan,

Aprail 1975.

6¢S



Table 17-58

Water Revenues of KWPA Besed on a Two-part Tarift - 1963-74

(1,000 Rials)

Revenues

Revenues

Total waler

Year resulting from resulting from

750 rials/ha | 0.2 & 0.05 rials/m” revenues
1963 2,580 - 2,580
1964 8,676 - 8, Gro
1965 14,940 - 14,940
1966 14,940 - 14,940
1967 14,940 - 14,940
1968 14,940 - 14,940
1969 12,107 205 12,%12
1970 9,207 11,889 21,096
1971 1,808 13,7251 15,539
1972 7,758 18,482 26,240
1973 7,758 20,373 38,131
1974 7,758 55,114 62,872

540
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Table 17-5G

stimation of Water Revenues of XKWPA - 1977

Area under Water Total Water Tctal water
rarming Organizations cultivetion supply water supply charge revenues
(ha) i/ha/sec (m?) (risls/m”) (rials)
(1)
Agro-business lands 68,000 2 4,230,144,000 0.20 846,028, 800
Faerm Corporations 6,200 2 385, 689, 600 0.20 77,137,920
‘ H
{ Haft-Tappeh Sugar Cane Project 12,000 L 1,402,992,000 0.0% 7,464,960
|
; Total 930, 631, 680
i
|

(1) See chapters on agro-business enterprises,

(Chapters 11, 10 and O respectively).

farm corporations and the Haft-Tappeh Sugar Cane Project.

1829



Revenues of KWPA derived from the

Table 17-(0

Leasing of Land bo the Agro-businesses

Leased Charge of Total
Year Area leasing revenues
(ha) (rial/he) (rials)
(1)
1969 3,778.0 1,250 5,100,300
1970 7,644,0 1,350 10,319, 400
1971 19,360.0 1,350 26,136,000
1972 26,225,0 1.350 35,403,750
1973 47,000.,0 1,350 58,050,000
1974 he,778.0 1,350 €2, 610, 300
1975 ¥5%,585,0 1,350 72,539,750
1976 x60,792.6 1,350 82,070,010
1977 ¥ 68,000 1,350 91, 800, 000

¥ Estimation

(1) The charges for land leasing arc based on a iwo-part tariff

which charges 1,500 and 1,200 rials p=r hectare. An average
figure of 1,350 rials is quoted {or the estimaiion of land leasing
revenues (see Chapter 11).



Table

17-61

Revenues »f KWPA from Resettlemeni Projecti

Number of houses sold Value Total value
Year t0 the Ex-reasants per house of houses
within the DIP area (rials) (rials)
(1) (1) - :
1g72 75 30,000 21,390,000
1973 361 50,000 10,830,000
1074 30 30,000 Q00,000
1975 20 30,000 900,020
1976 29 30,000 870,000

(1)

See Chapler 13.




Table 17-€2

Savings from Flood Control

b vt o e e ea - — e -

(1,000 Rials) Alvernative A

Year Real " "present value”
value in each year
(1)

1960 -- -
1961 - -
1962 - -
1963 72,500 x 1.440 == 104,400
1964 72,500 x 1.538 = 111,505
1965 72,500 x 1.677 = 121,582
1966 72,500 x 1.828 = 132,570
1967 72,500 x 1.992 = 144,420
1968 2,500 x 2.178 = 157,905
1969 72,500 x 2.367 = 171,607
1970 72,500 x 2.580 = 187,050
1971 72,500 x 2.8:2 = 203,870
1972 72,500 x 3.065 = 222,212
1973 72,500 x 3.341 = 22,002
1974 72,500 x 3.642 = 264,045
1975 72,500 x 3.970 = 287,825
1976 72,500 x 4.326 = 313,675
1977 72,500 x 4.716 = 341,910
1978 72,500 x 5.4 = 372,650
1979 72,500 x 5.603% = 406,217
1980 72,500 & 6.3107 = 42,757
1981 72,500 x 6.0657 = 482,605
1082 72,500 x 7.256 = 526,069

5 72,500 x 7.909 = 573,05

!




Table

17-63

Savings from Flood Control

(1,000 Rials)

Alternative B

Year Real "Present Value"
value in each year

1960 - -
1961 - -
1962 - -
1963 72,500 x 1.29 = 93,525
1964 72,500 x 1.37 = 99, %25
1965 72,500 x 1.46 = 105,850
1966 72,500 x 1.55 = 112,375
1967 72,500 x 1.68 = 121,800
1968 72,500 x 1.79 = 129,775
1969 72,500 x 1..89 = 137,025
1970 72,500 x 2.01 = 145,725
1971 72,500 x 2.19 = 168,775
1972 72,500 x 2.29 = 173,275
1973 72,500 x 2.60 = 188,500
1974 72,500 x 2.84 = 205,900
1975 72,500 x 3.09 = 224,025
1976 72,500 x 3.37 = 244,305
1977 72,500 x 3.57 = 258,825
1978 72,500 % 3.78 = 274,050
1979 72,500 x 4.00 = 290,000
1980 72,500 x 4.36 = 316,100
1981 72,500 x 4.62 = 335,066
1982 72,500 x 4.89 = 355,047
1983 72,500 z 5.18 = 375,796

545
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continue until 1982, (Table l7~65-3). The achievement of benefits
will be realized in 1978 and will continue to increase in amount
(Fig. 17-5).

This will be the result of the following measures:

a) Minim{zing the administrative and management costs of both
the DIP and the Hafi-Tappeh Sugar Cane project. g
b) Maximizing the productivity of the agro-industrial unit of
Haft-Tappeh.
c) Revising the water and land leasing charges within the DIP,
and above all,
d) Creating an agricultural policy which can revitalize the
initialive of the peasanls. (Such a policy had been introduced
through the implementation of the land reform law in 1962 to 1968).
However since this time the confidence of the peasants has
been weakened es the result of bureaucratic interference.
In the benefit-cost analysis of the DIP the costs of land
levelling and the costs of the development of the on-field irrigation and
drainage works were not taken into account, as they are matters concerninpg,
the individual private intensive farming undertakings. However thiese
costs would increase the losses rather than the henefits as they have
2lready been examined for the agro-businesses.
By 1967 the Dez farmers began Lo be better off financially. At
the beginning of the PFourth Developumenl Plan, the forelgn and Iranian
planners of the DIP hoped to achieve a 10 to 12% capital return after

{'ive years for the project ag a winle. Tl was anticipated that the
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DIP contribution to national agricultural products would pe 14% for
the o0il seeds, 11% for fodder crops and 11% for sugar beetgl. As
shown in preceding chapters, the whole performance of the irrigated
agriculture of the DIP has been somewhal behind that which had been
anticipated. Férm Corporations in the DIP area and elsewhere in Iran
will continue to exist only if they are heavily subsidized by the
governmen., as they have been so far. By January 1976, elghty-five
Farm Corporalions had been established in Iran with 31,565 sharenolders.
It is planned that by the end of the Fifth Development Plan a total of
140 Parm Corporations will have been created on a lotal gross area of
420,000 hectares. Of this total only 280,000 hectares will be under
cultjvationge. The responsibility for the agracultural development of
about 400,000 hectares of land below major dams has been transferred
from individual farmers to the Ministry of Water and Power and it Is
now to be developed completely by Agro-industries and Farm Corporations.
By 1973 Agro-business Companies and Farm Corporations cultivated
110,000 ha or 1.5% of the toltal culiivaled area of Iran. They employed
0.%% of the agricultural labour force and produced something like 2%
of the agricultural output. By the end of the Fifth Plan period, even
if the 400,000 ha avallable for ihe establishment of Agro-business Companies
are develoved completely and if all of the 140 Farm Corporations are
established, a reasonable estimate of the area of the modern agricultural
sub -sector would be 620,000 ha or about 144 of the 1otal irrigaole area
of Jran, The total numper of agriculturzl workers cmployed would be of

the order of 30,000 and the contribution of these organizations to ine
k4



2 4
total agricultural oulput of Iran would probably be between 7 and 8%. 7
Published statistics concerning the performance of PFarm Corporations
indicate in peneral a marked irncrease in the income of members when

ok

compared to the years prior to the establishment of the Corporation.

Of course this 1s’not common to all Farm Corporations. It was shown that the
shareholder peasant family income of the Dez Farm Corporation of the

DIP area declined in 1972/73. For Lhe Reza Pahlavi Farm Corporstion, a
decline of 10,030 rials per farming family in 1969 was quoted by AzKia.25
An average dividend of 306.5 rials on the value of a share of 1,000 rials
is quoted by Shams Zanjani {1073 - p.214). This represents a rate of
return of approximately 0% per annum on the share capital of the
Corporatiions. However, this rate of return does not Lake into accourt
ithe real costsof the invesiments, many of which are in the form ol

infrastructures such as those which were examined in the cost-benelit

analysis of the Dez Trrigation Project (Tables 17-64-A and 17-0--B).

d

fote

t

1de

In a on, it is nol clear to what exlent 1he vrovision of free techalical
and fainancial assistance to the farm corporations is reflected in the

sums Trom which the returns on the share capital are derived. The
govermment's free grant to the farm corporations ranged from 2il Lo

343 million rials for the years 1968 snd 1971 respectively, (App~ndix H)
More significant is that, in addition to ihis {ree grant, the per capita
government lcan to the members of the Farm Corporations amounts Lo over
ihree Limes the size of the loans granted to the members of the ru al
cooperative sociecies Tur ihe correspond ng years (Appendax T).

This diccrepancy becomes more cricisl glven the faci that 8,500 rurad

cooperatives wilh 1.7 witlion ferming Fawmil.cs constituvied 56,774

h

O

farning population of siran in 197z2-7).
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I+ should be mentioned that in addition 10 the 1.7 million rural
cooperative farming population of Iran, there are at least one million
people earning at the subsistence level, often in areas compietely isolated
from the sphcre of govermnment or private enterprise aclivity. (This is
true especjallylon lands which have not been affected by water resource
development progects such as the large reservoir dam schemes and their
assoclated irrigation projects). The investment for the construction of
infrastructures; all management personnel and subsidized interest on
1oan527 t¢ the Farm Corporalions are supplied by the government . In
contrast the rural cooperative societies provide their own capital and
pay for infrastructures and management personnel. All these facts
emphasise one important point, namely 1hat the rural cooperétives of
Iran are under-capitalized bolh in terms of managerlal personnel and
also funds.

In the future, it seems likely that the Farm Corporations will be more
fortunate than the rural cooperatives. Within a period of 15 to 20 years,
four dairy and meat complexes will be established with <ome S0 to €5 thousand
million dollars of capital. Foreign advisers to these complexes will come
from Denmarkgg.

The crop yields of lands managed by the Farm Corporations are better
so Yer Lhan the national average ylelds of most crops. In the case of
wheat, 1hc Dez and the Shamsabad Farm Corporations, which were visited
by the authar in Apral 1975 had yields of 1.5 to 2 tonnes per hectare.

On almost all of the Farm Corporations visited by the International

Tebour Ovganization (ILO) in Iran the yiclds were 3 Lonnes perheccare

or more. These yields are in contrust to lhe national averesge, ranging from



750 to 1,000 Kg for dry-land and about 1,200 Kg for irrigated wheat.

In studying the performance of farm corporations to date, the
common practlice appears to have been a comparison of the difference in
production before and after lhe creation of a Farm Corporation. This
method of compafison leaves certain questions unanswered. For instance,
it is not known whether the same objective could have been attained
by alternative schemes. A study of the Dez Farm Corporation in the
DIP may -i1llustrate this point. The average production cost per hectare
was 5,737.7 rialszo before the establishment of the Corpcoration, whereas
it had increased to 10,137.6 rials in 1972/7331. The corresponding
fipures for the net benefits per hectare were 2,691.2 rials and 521 rials
respectively. Even the cash profit of a traditional village in the DIP
excluding annual consumplion of rice and vheat of the villagers was
8,844.75 rials in 1972/7332. This illustrates a far better situation
for 1he traditional farmers than the members of the PFParm Corporations.

A positaive aspect in the development of the Farm Corporations in JTran

is the rise in agricultural productivity. There is no doubt that the
consolidation of several villages into new business units makes possible

the introduction and application of modern cultivalion methods and
practices. The rise of agricultural production associlated with this,
presupposes an efficient and trained management to make poseible the
increase in returns on an area. Ancther positive impact of the Farm Corpor-

aticns is the instruclion of the farming population in modern methods of

farming. However, against these positive impacts stands a number of negative

consequences. These consequences have already been examined by the aulhor
as well as by Poorafzal and Najafi, 1972; Frievales, J., 1972;

Fleld, M., 1972; Ehlers, T., 1975; Richards, H., 1975 and Stouic, C A., 19
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In contrast to other forms of business, there are two negative conseqguences

associated with ithe establishment of Farm Corporations. Firzt, as

big businesses the Farm Corporations have 1o be heavily mechanized. The

liberation of a large number of the people until now engagod in

agriculture is inevitable. In the province of Fars, {(southern Iran),

a mechanized Tarm of 300 hectares was formerly operated by 60 share

cropping farmers in the traditional way. Under full mechanigzation now, it

is run by four full-time paid workers in addition to two drivers (tractors

and combines). This means a releasing of 90% of the human labourjj.

Secondly, the separation of the Dez Farm Corporation's popﬁlatjon from

agricultiural prodvction processes, as AZkla has already said, "is in no

way compensated by the possession of shares." As the investipations of the

Farm Corporations in Iran indicate, 80% of the ex-farmer shareholders in

Farin Corporations believe that as their lands have gone, they have losi all
: . : 34 :

their social and economic values and power. Of much importance is the

fact that in the Farm Corporations about half of the people previously

engaged 1n agriculture are left with no alternative farming or non-

farming employment in the rural areas. The rule bound up with the conception

of Ferm Corporations leaves the population in their old villages non-

affected by the new organization of the rural areas. 1In other words:

if whe members of the Farm Corporations do not wish to remain passive,

as sheiceholders on the land, ilhere is no alternalive for them but to

move to the urban centres. More employmenl will not be created in the

ruirfal 21 €as as no plans to encourage thais have been made as yet. The

Intévnational Labour Organization (II0) hes strongly suggested the idea

of the acceleration of rural migration to uvrban areas, because of the
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establishment of large scale farming companies such as Farm Corporations
and Agro-businesses. The organization quoted a figure of 150,000 to
200,000 persons who have moved to the {owuns from only 110,000 hectares
35
of land which was operated by large businesses in 1973 7.
A more recent study which has

been done on the agrarian change in

western Iran (Olya sub-district, by Stobbs, (.A., 1976) commented that

the Farm Corporation of Iran in the Xhezel sub-district has had a
disruptive impact on agrarian developrent, and adds "{here is an intrinsic
incompatability existing between the self-help principles of land reform,
as conceived by Dr. Arsanjany and the economic intervention with an

accompanying desire for quick results, underlying the Farm Corporations,

as conceived by Dr. Valian.

36

Imposing change ls very differenl frow
encouraging change,"
Amongst all farming inputs, waler has been considered as an

enal.ling factor. Following the long-term walecr resources developument
programmes by means of the construction c¢f a system of multi-purpose high
dams and intepgrated irrigacion systems, a crucial question has been raiscd.
This is "who should benefit most from ihe actions and investments of the
Govermment®?" At first it was the farmer who benefited most. 1n ihe new
set-up, the troditional farmer was exnpected 1o maximize returns from the
DIP land and ihe waler resources,

ard at the same time to replace the

traditional subsistence agricalture with
In five years from the completion of the

able to increase their productioa by 2.6

5

course,

necessarily mean thal

A higher figure of 7 1imes r1s& guoled by DRC.

thcwrr et income had risen three Limes

a market oriented farming system.

Pahlavi dam, the DIP farmers were

37

times.,

38

It doecs not, »T

29
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Whal 1s remarkable, none the less, is that the small farmers in the
DIP area have responded 10 the increased availability of water in a way
formerly thought impossible, despite the difficulties surrounding them
with respect to the provision of other inputs and the marketing of
their products. It is relevant here 1o record that the research
activitics of tne Safiabad Trial Farm in the Dez Irrigation ares are
now concentrating on the needs of the agro-industrial enterprises.
Small farmers have not received any assistance since 1968,

Up to now, although the performance of the agro-business companies
is somewhat behind whal was planned, it is common to see a rate of
capital return ranging from L7 to 20% or even up Lo 35% quoted in the
feasibillicy studies which preceded the establishment of the agro-business
companies and farm corporations. It 1s clear, of course, that these
returns on capital reflect none of the external and social costs
imposed on the government O, on the displaced farmers, and the rural
families an particular, and on the farmers who are left out of favour
and have to fend for themselves under more difficult corditions (see
Chapter 13).

So far, large prlvate capital oriented companies have been given
the rost assured supply of irrigation water, land, government protection
and subsidies (both explicit and implicit, especially with regard to
inveslmeni in infraslructure), most of which is denied to the smaller
praovate individual entrepreneurs in agriculture. Cost-benefit analysas
of the mulei-porvose Dez dam scheme confirmed the most spectacular
mani festation of this with regard to explicit and implicit povernment
cxpenditure in water resource development for irrigation which Iran has ever

made (Tagles 17- &h-A & 17-6503 ). ©n additlon to this high coastraction



cost of infrastructures, the production and subsidies of the government
to agro-businesses are as follows:
a) Large sums of money as grants have been given to these
enterprises. By April 1976, out of 624 large scale farming
conlracts of the Agricultural Development Fund of Iran,
87 or 13.9% were those dealing with agro-industries. These
contracts, which were free grants given by the government, produced
557 million rials out of a total of 1,627 million rials.
b) In addition, agro-industries had been offered 72.9% of the
total 5,214 million rials available for low rate lLoans to large
. 1
scale farming progects .
Despite the high external and social costs of agro-businesses in Iran,
the question of their future extension is somewhat problematic. The
agricultural planners want to expand them further. This is
irrespective of the high infrastruclure and social costs of the agro-
businesses and also regardless of the particular failures of the companies
. : h2 . .
in Khuzestan and elsewhere in Iran . The officials invo'ved, as well as
the research workers and the foreipn consultants for irrigated agriculture
in Iran, believe that the potential of ihe highly mechanized farms within
the largs irrigation pirogects in Iran has not yet been realized. This is
especially the case where the Corporations are run by foreign private
R 5 4y
capitalists 7, or by i1he military forces of Iran , or by some of the
R >
state farming instiiutions ~. Cordtz, 0. (1972, pp.135-136, Forturie Journal)

has anelysed the failures of corporate farming in the U.S.A. and noled that

“he ewnecutives of the financially oriented corporatlions did not understand
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farming and also ithat the companies tried to grow too fast and did
not have & chance to make little mistakes before making big ones."

Tt has been assumed that with modern economies of scale, corporate
farms could grow crops much more efficiently than smaller, independent ones.
But the American e?perience shows that because of the critical importance
of close personal involvement, the most efficient producing unit is a
farm that can be run directlly by its owner(s).|6 Eeonomies of scale end
rather quickly. A report of the U.S. Departmeni of Agriculture in 1907
revealed that for California peach growers, averags costs were minimized
in orchards of 90 - 110 acres (36 - 44 ha). Even for field crops such
as cotton, alfalfa and barley, which lend themselves to almost total
mechanization, producers in california's San Joaquin Valley, were found

to incur the lowest average cost at about 640 acres. This is approximately

265 ha. The agro-business corporations of the DIP arc cultivating saimilar

crops on areas of thousands of hectares (see Tables 11-14. 11-19, 11-23, 11326

and 11-28).

Farming, as Professor Sidney S. Hoos of the University of California
(Berkeley) points out, "is saturated with uncertainties! Wweather, soil,
seed, yields." Such uncertaintles call for countless important decisions
that nusi re made in the field, not behind a distant deck which may be

. b7
hundreds or even thousands of kilomeires away.
Agro-businesses in Iran generally, and in Khuzestan in varticulsrv,
. : ST LA
present the same problems in their extreme forms . High overhead cosls

are a consequence of drastically inevreesed extra layers of management .

The reguirements of large scale ontroeor enewrs demand hipher salaries for

e oo e 3y aaes
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experienced supervisors with no direct personal stake in the enterprise.

The travelling costs of specialized advisers have also increased the

risky nzture of business companies.

Tn addition to these fundamental problems, which have always been

i

R . . 50
recognised by the companies themselves as major problems, are:

a) Delays or the part of the contractors constructing the main
irripation systems, which have prevenled the delivery of
water when needed.

b) The shortage of manpower, especially of unskilled labour.
Agro-business companies must compete with each other in

this respect in the DIP.51

c) Skilled labour is also in short supply as there are simply
not, enough skilled men to cope with all the develoovment
projects under way in Iran. Every altempt has been made
10 cope with the manpower shortage by mechanization, but
this is hampered by the time-lag between ordering and delivery
of equipment.

d) Delays in the delivery of eguipment, particularly equipment
ordered from overseas, and the lack of supplies of spare parts
in Iran, bave also caused difificultlies.

espite lhese problems, if apro-business corporations begin to

perfcrm successfully, the gcoods prodaced by them would greatly help

towards the desired rise of productivily. Unfortunately, profits gained

by lheir actavities leave ihe couniry to a large exitent. Experience
shows rhail ofien 1n order 1o oblain the hipghest returns, the products

are exporied (for example, cotton and asparagas) and even produzts arc

impo Led “rom outside the counlry to the DIP, packed and zeld to peir

[
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high profits in the wealthymarket of Tehran.52 Therefore the country
itself gains nothing. These are the most seriocus disadvantages of the
private economy oriented big businesses of the agro-business type. These
problems discourage the extension of such enterprises within the irrigation
projects below th; large dams in Iran.

Agro-businesses could produce associated industries to reduce their
negative external effects and to lower their social costs of unemployment
in the countryside. BSincc they are businesses which are involved only
with agricultural activities, their negative impact of releasing human
labour is too devastaling. As was discussed previously the need for
human workers in this business type runs to only 20 - %0% of the populabtion
formerly active on the same area. The negative cffect of under-employment
and unemployment increased even more with the removel of the population
into Shaliraks. This is becoming now, after only a few years, significant
in the desolate economic and social situalion of those land worker towns.
Even more importanti, is the socio-economic uprooting of 1he population,
till now rural dwellers, whose circumstances have been set out in detail
in previous chapters. Indeed it is difficult to comment upon how these
modern institutional structures in the DIP and elsewhere within the
large irrigation projects in Iran, can solve the problems of cutput
growlh and employment, facing lranlan agriculture. However, some western
scholars do not foresee the extension of agro-business enterprises in
Iran in the future because of some socio-envircnmental constraints which
exist on the irrigstled ]an6553. Others have predicted a rapld development
of agro-business corpanies because of some socio-political issues, regardless

5

of 1he economic aspects. The Tranran scholars have never agreed with lhe




strategy of the creation of large capital intenslve commercial rarms in Iran
and specifically within the large irrigation projects (irrigated by either the
surface water resources tlhrough dams or groundwater resources).55
The seriousness of the problem,which is partly caused by the

commercial farming ventures, will be seen if food importing trends of Iran
are reviewed. It is esiimeted that Iran will be in need of wheal, supar
beet, o0il seeds, sugar and all meat and dairy products by 1975 and afterwards
(Appendices I and J). Iran has already imported large amounts of grain.

In 1971 Tran imported 1.2 million tonnes of wheat.56 In 1973, in addition
to 4.4 million tonnes of home grown wheat, Iran imported 800,000 tonnes of

N F’8
>7 Tre prediction of wheat imports for 1978 i1s 1.5 million tonnes.)

wheat.
A wheat shortage of 1.2 million tonnes occurred in 1975 since the wheat demand
was predicted at 5.8 million tonnes and the wheat produced in Iran did not
exceed 4,6 million tonnes.59 In additlion to wheat it is estimated that

0.25 millaion tonnes of rice and considerable amounts of maize. barley and tea
were lmported during 1975—76.60 These imports of agricultural produce have
drained Iran's foreign exchange (Table 17-66). The cost of food imports, which
was 2,790 million rials in 1962/63, increased to 25,052 million rials in
1972/73. "1his is an increase of approximately nine times over a decade.

A massive spending on food imports occurred in 1975. Iran spent 150,000
million rials ($2,255.6 million) on food imporis in six months in late

1974 and early 1975. More than 500 agreements were made for the

purchasing of food items from abroad. These items included 400,000 tonnes

of rice, 300,000 tonnes of vegetables, 18,000 tonnes of eggs, 10,000 tones



Table 17-66

Food Stuff Import-Export of Iran

(1,000,000 rials)

A\

N

Tmport Export
1962/63 1972/73 % of | o6/63 1972/73 | % of
- { 7 growth /7 {2 }growth
Agricultural
products 1,916 | 19,109 897 4,610 | 13,020 182
Livestock (
products 876 5,943 578 1,027 | 3,487 239
| |
| i
Total 2,790 ; 25,052 797 5,637 , 16,517 : 193
|
| S ?
! } i

Source: Echo of Iran, 1975, Iran Almanac, Echo of Iran, p.217.
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of cheese, 100,000 tonnes of flour, 50,000 tonnes of apples and
61 . . .
25,000 tonnes of bananas . This situation began seriously to worry
the officials concarned. Soon afterwards the U.S.A. assured the
Iranian government that it would supply any grain imports which were
necessary in the period 1975-1981 . However, this policy will enrich
the Tarmers of the American mid-west rather than Iran's own agricultural
population. The reason for this can be soupht in the pricing mechanism
of thes agricultural products in Iran. Wheal for instance, has been bought
from local farmers at about 70% of the price the government has had to
N 63
pay for grain imported from the U.S.A.
The agricul tural policy of Iran has ignored cne of the major
factors concerned with the land reform law of 1962. This was to raise
the 1living standards in the rural aress, where around 60% of the
population is located. Plan Organization has estimated that the rural/
urban per capita income differential is now at 1 to 6, whereas it was
at a level of 1 to 5 aboul ten years ago. Little has taken place to
reduce this differential. The top 10% of the population in lerms of
income, accounted for around 40% of total private consumption, and those
with incomes in ihe botiom 30% accounted for only 8% of tolal private
6h . . :
consumption . The consequences of this inequality have been a rapid
drift of population from the countryside to the towns. This has caused
heavy jressure on urban welfare and, more importantly, on the employment
situation. The ocut-mipration from the villages has been welcomed by

the Minisiry of Agriculiure sincec it concludes that "this rapid migration

of the rural population halps 1o achieve the ideal economic farm size of
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15 to 20 hectares for Iran ). The Ministry makes no comment on ihe question
of the employment situation in the urban areas, nor on the more important
problem of the skilled labour requirement of ithe urban industries.

Iran is already faced with a {ricky employment situation. The
government has blanned to crecate some 2.1 million new Jjobs by the end
of the Fifth Plan (1978). It is estimated thatl in addition to an
already unemployed pool of 700,000 pzople at the beginning of the Fifth
Development Plan (1973), a further 250,000 new labourers will be added
to the unemployed labour force each year . Now, however, induvstry is
faced with an acute shortage of trained labour, which has led to the
government calling for "the maximum use of machinery, which should
replace human labour as much as possible." By May 1976 over 25,000
foreigners were employed in Iran. 3,500 of this total were doctors
and other medical workers who came from India and the Philippines,
and the rest were employed in industry, minaing, transportation, management,
ete.

The present situation of employment in the urban areas of Iran
is as follows:-

In June 1976, out of 300,000 schocl graduates who were

University applicanis, only 38,000 had been offered places

by Universities. In addition to these, it was predicted that

a further 60,217 wculd have been employed by public and private

6"'
sectors by March 1977. { Thererore, over 200,000 school graduates

will be wailing for gobs, in any one yesar, in addition to an
already unemployed rurel lebour force released from the land and

an already unemployed urban labour [orce.
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A final point which should be mentioned is that the only efficient
agricultural institutlion which has ever been established on lands below
the large reservoir dams in Iran is the state agro-industrial unit of
the Halt-Tappeh Sugar Cane Projgect in the DIP area. It has been
efficient in lerms of both land productivity and employment creation.
Indeed it is the only big business which seems in many respects to be
a useful model for future agrarian develooment in Khuzestan and perhaps
for mwany other areas below the large dam schemes in Iran. In this
capital intensive unit the significant fact is that agrarian production
could and can at the same time be a vehicle for the establishment of wider
manufeacturing or agrarian industiries. As a result it has inltiated an
indusirialization of the rural srea, which is not to beseenin any
other forms of farm business in Khuzestan or elsewbhere in Iran. At
Haft-Tappeh the intensity of land use in conjunction with industrialization
has been responsible for the second positive social effect which 1s the
large requirement of human labovr, both skilled and unskilled. The only
negative aspecl of the Haft-Tappeh type of business is the position of ine
great number of seasonally employed hired labourers which remains hopelessly
unsolved.

The szveral months of harvest on the plantations assure the
seasonal workers of a comparalively acceptable income for part of the
year. If it were possible for them, by husbanding their own land ovr
livestock, not only to hridge the rest of the year, but also to achleve,
at the some 1ime, an income exceeding itheir own needs, then the most

imporvavt ¢avelopment goal, j.e, the development of an economy which is

not urlan-dependent, would be achieved.



The promotion of improved iraditional agriculture should have
high priority in Iran, because apart from the Hafl-Tappeh type of project,
it seems to be the only alternative in the DIP and elsewhere in Irenr,
which can solve the problems of productivity growth and employment in
rural areas. This must be done by ithe creation and accumulation of
resources and capital in the rural areas, sc that the purchasing power
of the rural population is raised. In addition it is valid to extiend
and strengihen the rural infrastructure in sucli a way ilhat inoney
circulation or accumulation in the rural areas does not, as before,
disappear into the towns, but stays instead in the countryside for 1he

promotion of the rural prolelariat class.
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CHAPTER 18

WATER PRTICING AND THE TRRICATION EFFTICIENCY OF THE D.T.P.

During the early years of the DIP operalion, the procedurc used
\ for water pricing was bascd on an annual charge of 750 rials per hectare.
i This charge was supposed to recover the operational cost cf the project.
Since the chief objective of this method of pricing is to redistribute the
income earned in the non-agriculiural sectors in the agricultural sector,
the term: "socio-political price" is used. Thc base charge of 750 rials/ha
which was based solely on socio-political criteria was not connecled with
the real cost of the waler. This method of charging vould have practically
recovered the operatlonal costs of Lhe DPIP in 1he period 1967 co 1968 and
especially in Alternative I (Tables 18-1 and 18-2) if the Dez farmers had not
refuced to pay (see Chapter 8 ). Act 5% of the Nationalijzation of Waler
recowces law has given the power to the Execulive Authorily to cut the
water supply to the farmer and to take into custody his property and
himself, The law has been executed In some parts of Iran, such as in the

. 1
Sefid River Trrigation Project, by puitting the farmers into Jail. In

other parts the law has not yet been carried out. However, the farmers
refuse 10 pay water charges. As a result, by 1969 the farmers of
28 villages of the northern DPTIP area owed a Lotal of 8,553,067 rials
to KWPA. This problem of non~payment of water charges was not only
confined to the Dez Irrigaiion Progecu. The water charges owed 1o the

p 2
Novrth Waler Authoraty in Gilaa totalled 96,756,186 rials by March 1971.

The socio-political base pricing appecach has the following

disadvartages:




Table 18-1

Water Pricing of the DIP on the basis of Socio-political Price Fixing Techniques

(rials/ha) Alternative A

| Operational and Irrigatea { Real Actual Loss _

Veur mzintenance costs area ] water price water charge

P ; (rials) (ha) | (rials/ha) (rials/ha) Benefit +

; % (a) (b) i

i l

% 1963 >, 437,000 3, 4H0 999 50 - 249

f 1968 | 3,437,000 11,563 297 750 + 453

| 1965 3,437,000 19,920 173 750 + 577
19¢€6 18.812,000 19,820 929 750 - 179
1967 18,512,000 19,920 929 750 - 179
1968 E 26,352,000 19,920 1,325 750 - 273
1969 { 26,352,000 19,920 1,223 750 - 573
1970 ! 26,352,000 19,920 1,225 750 - 573
1571 26,352,000 ; 21,770 1,210 750 - L&

;197 i 26,352,000 E 36,570 720 750 + 30

| | |

SOUTCes:

(a}) Teble 17-54-A

(b) Table 17-56.

1



Table 18-2

Water Pricing of the DIP on the Basis of Socio-political Price Fixing Technigques

(rials/ha) Alternative B

Operational and Irrigated Real Actual Loss
Vear maintenance costs area water price water charge

{rials) (hs) (rials/na) (r1als/ha) Benefit

(a) (v) |

|
1963 2,302,000 7, 440 670 750 + 120
1964 2,309,000 11,568 190 750 + 560
1965 2,309,000 19,920 110 750 + 640
1966 11,728, 600 19,920 580 750 + 170
1967 11,728,600 19,920 580 750 + 170
1963 16,753,500 19,920 840 750 - 9
1969 16,753,500 19,920 840 750 - 9
1970 16,753,500 19.92 840 750 - 90
1971 16,753,500 21,770 760 750 - 10
1972 16,753,500 35.570 458 750 + 292

i ‘ | i

Sources: (a) Table 17-65B

(b) Table 17-56

9.4
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a) IL does not encourage farmers to make productivity improvements
from irrigation.

b) Farmers are not aware of the real cost of water, and to some
extent this prejudices their choice with regard to other products
which can be partially substituted for water (fertilizers), or
other more productive crop-growing techniques (use of new plant

s . 3
varieties, pest control, tilling, etc.)

With repard to these disadvantages, it is not surprising that by 1968

. . o 4

field irrigation efficiency in the DIP area was as low as 30 - 40%.

Also crcps grown under improved techniques covered only 23%.35% of the
. - gD

cultivatled area in 19667.

As a result the expected rise in farming income in the DIP area
. 6 . . i .

was not achieved and the anticipaled agricultural yield and output

which could permit a water sub-charge of 750 rials/ha was impossible

to intrcduce. By 1969 large scale mechanized farming institutions,

such as Agro-business companies and Farm Corporations were established 1o

use water mwore efficienlly and to raise the productivily of the production

resources. Subsequently irrigation water has been charged on a two-part
. . 7 - .

tariff since July 1969. The traditioaal sector of agricuvlture, and the

Farm Corporations, were to be charged originally at the same base charge

of 750 rials/ha, whereas agro-business companies were to be charged on

. o s/

a marginal cost pricing principle of 0.2 riais/m”.

In this analysis, with regard to pure economic theory, the maiginal
cosl pracing technigue was employrnd Tor the compulation of the real cost

of ibhe DIP ivrrigation water.
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The constlruction cost of the dam, which entered into 1lhe
calculation as the term D, was calculated by using the equaticn:

construction cost of the dam
reservoir capacity

x volume of water stored per year

total annual water consumed

The building costs of the distribution works, i.e. d, were

calculated as rollows:

a investment cost 4 anmual maintenance and operatioral costs
c -— - T ST et Y TE AT pmanes

Tflow at the peak period of water demana

. . Iy . o
Thus the marginal cost per cublc metre of water (Pm™) is oblalined

ihrough the equetion: ij = Dc + dc

Because the development of the DIP was set up in theee slage

n
w

the marginal cost pricing was made for these stages, i.e. 1968, 1077

and 1978. For ihese years hydrological data werec calcuvlaled as required
(1ables 18-% and 18-4). The consiruction cosis of the dam and ihe
distribution works that entered the calculations are based on
Aliernatives A and B (Tables 18-5 and 18-6).

4.15% of the capital costs were accounted for as management and
maintenance costs. A multiplication factor of 0.5 was employed &as the
value of marginal cos®t in proportion to the inveslment cost of the works
{channele with lining, piping, etc.) and ihe materials employad (steel,
conerete, ete).

Based on these crileria, six varied water pricces were obtained
(Table 18-7).

A1l of these prices arve higher than the current charge of C.2 risls/m .
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Table 18-3

Mean Monlhly Water Consumption of the DPIP

. 1966 - 69 m’/sec

Year J F M A M J J A 3 0 N D
194,/ 66 18 22 71 16 56 98 54,14 55,42 LYS%s} 12.35 9.5
190G/67 | 22 9 hohe 20 (h 2%, 00 17.£8 1%.12 729.84 Lye,1h 46,066 45,26 19 21 21 .,0¢
19G7/68 1 18 48 £.76 25.95 22 L 13.51 27.20 37 01 18,31 h9 00 18 ny 13 72 65
1965/09 | 2100 | 1n 22 | 018 | 1972 [ 19060 | 21.5 | 3950 Ly 9o | 57.80 ( 55.00 { 14 %0 6,63
thcan 20 72 9 .0 25 %0 15 25 17 15 D70 58 4% K8 o 52 20 iy en 14,00 14510

Source See Tanle T7-2

Annual Water Consumption of the DPTP

2,
1965 - 69 m
J 20 77 ¥y 2,502,00D = 53, 106,240 :
F 9.0 x £,592,000 = 24, 624,070
M 25.50 ¥ 2,597,000 = 66,096,000
A 15.25 2,790,000 = 39,528, 000
M 17.15 » 2,592,000 = Wi, sz, P00
J 070 s 2,592,000 - 79,574,100
J SR.A5 x 2,545,000 = 99, %51, 5
A Y8.95 x 2,h02,000 = 120, 878, 400
8 52,20 x 2,507,000 = 105, 2, a0
0 45,50 1 ¢,592,000 = 125, (12,040 ‘
M .60 x 2,502,000 -~ B84, 200
D 13,40 x 2,507,000 = A, 30,807
- — - — R e e e ]
Total oy, E01,0%
Pees vuac? vater ¢oymd s on
(e - (cion o) 566 L2 0




Table 18-k

Total Annual Vater Consumptior of the DIP

@) 9
(a)
J 17.3 x 2,592,000 = 44,841,600
F 29.8 x 2,592,000 = 77,241,600
M 6.6 x 2,592,000 = 169,776,000
A 91.6 x 2,592,000 = 237,427,200
M 101.8 x 2,592,000 = 267,865,600
J 172.0 x 2,592,000 = 342,144,000
J 1455 x 2,532,000 = 371,952,000
A 136.4  x 2,592,000 = 357,548,800
S 103.0 x 2,592,000 = 266,976,000
0 6.0 x 2,592,000 = 155,520,000
N 29.0 x 2,592,000 = 75,168.000
D 15.5 x 2,592,000 = 40,176,000
Total 2,398, 636, 800
Peak period water consumption
(June - October) 1,490, 140, 800

Source for (a): See Appendix E.

Volume stored per year
Mean annual flow/sec x

220 x 51,101,000 =

A
(m”)

51,304,000

G. 842,880,000
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Table 18-5

*.
Water Price of the DIP on the Basis of the Marginal Cost

{The Construction Cost of the Dam) (Rialsfm))

Vear E Alternative A Alternative B
5(9% discount rate and 50 years life for the dam) | (6.5% discount rate and 100 years life for the dam)
! |
| (a) (2)
| 82,052,140 58,727,000
sy 6, 842,880,000 = 2 6. 842,880,
1067 f _3,550,000,000 = _ 0.19 %,550.000, 000 0,000 - o1n
-7l | 847,801, 680 - 8h7,801, 680 -
! ]
| |
| 82,052,1u0%) 55,727,000 %)
. 22 6,842,880, ,842,880,
1973 | 3,550,000,000 8,000 506 5.550.000,000 * 842,880,000 6.0k
=t ] 2,798, 636,800 - 2,398, 636, 800 -
{
_ ;

(2)

0.15% of the original uniform annual coqg was added to the cost of the dam as the
maintenance and the operational COSto-

Calculations are made by using the following eguation:

Construction cosv of the dem

x volume of water stored per year

The cost of the dam Reservoir capaciily
for one m? of water Total annual waler consumed
Farzaneh, R. 1570. "Eccnomic survey of ihe irrigation projects. Water pricing technicues" in the

Internationar Commission on Irripation and Drainage. Trarien Mational Committee. Irrigation and Drainage
Seminar, Noverber 1970. Telran. 7p 2802305,
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Water Price of the DIP on thes Basis of ihe |larginal Cost

(Contraction costs of the distrabuticn works)

Annual Costs of the DIP Distribution vorks

(1,000 rials)

Total

Irrigation and
drainage networks

General necessities
Administrative costs
Resource investigation
Consultant Engilneers

Saflabad agricultural
development

Land purchasing
Rural tom building

Shush Shushtar road

Alternative A (99 discount rate ani Alternative B (6.5% discount rate
50 jears life for tihe dam) and 100 years life for the dam)
19C8 1973 1978 1968 1973 19783
218,004.7 542,061.5 466,809.2 149,886.7 374,402.5 279,595.50
75,687.9 ho,742.3
188,915.4 121,082 0
£9,2594.0 36,538.4
10,257.2 6,516.0
187,105.5 126,267.57
148,434.0 05,020 %0
77,279.0 48,057.73%0
19,525.0 13, 748.2
552,159.2 542,061.5 839,153 0 366,765 .4 374, 202.5 562, 688,87

*

1968

1973

1978

552,159.2 x O 04 = 22,087.36 maintenance cost
£52,159.2 + 22,086.36 = 574,245,56

574,245,560
566,818,560

1x 0.5 =0.5 Rials/m}

542,061 5 x 0.04 = 21,682,146
S42,061.5 + 21,682.46 = 563,743.96
562,74%.96 + 574,245.56 = 1,137,989.5

1,1%7,989,500

1,490,141,000 076

076x0.5 = 0.38

839,135 x 0.04 = 33,566.12
839,135 + 33,566.12 = 872,819.12
872,819.12 + 1,1%7,989.5 = 2,010,708.62

2,010,708. 620
1, 490,141,000

1.4 x 0.5 =

= 1.3%

0.67

366,765.4 x 0.04 = 14,670.616
14,670.616 + 366,765.4 = 381 W36.01

381,436,010

Sé6.618.560 = 07

0.67 £ 0.5 = 0.33 Rlals/m3

374,402.5 x 0.04 = 14,976.1
14,976,1 + 374,402.5 = 389,378.6
389,378.6 + 381,436.01 = 770,814.61

770,814,610 ~
1,490,141,000 0.51
051 x 0.5 = 0.25

562,688.87 x 0.04 = 22,507.5
562,688.87 + 22,507.5 = 585,196.4
585,196.4 + 770,814,61 = 1,356,011.1

1,%56,011,100 0.9
1,4%0,141,000  °
0.9 x 0.5 = 0.4

* (a) 0.04% of the capital costs were calculeted as the maintenance and operational costs. See

rarzaneh, R. 1970.

(b) Calculations are made by using the following equation:

Cost of irrigation network for 1 m

"Cost of water and the technigues on water pricing" in International
Commission on irrigation and drainage, Iranian National Committee.
Seminar, November 1970, Tehran.

Irrigation and Drainage

Ministry of Water & Power, Pub. No.l, pp.284-305.

Investment cost + annual malntenance & coeratioral costs

of water =

Flow at the peak period of wvater demand



1963
1975

1976

Table 1.8-7

Water Price of the DIP on a Marginal Prlcing Basis

Alternative A

0.50 + 0.19
0.8 + 0.06

0.67 + 0.06

1l

I

(ria]s{mj)

d, + D¢

0.69

0.4k

Alternative B

ij

0.2 + 0.12 =
0.25 + 0.04 =

0.45 + 0.04 =

AN




It is only for Alternative B and in the year 1972 that the marginal
cost price of 0.28 rials/m5 is almost the same as the current charge of
0.2 rials/mj. The new water pricing policy, however, has not increased
the irrigation efficiency throughout the DIP area. By 1973 the irrigation
efficiancy was only 35%8 apainst a target of 40% . The Agro-business
Company of Iran-Shelcott has used water more efficiently than the
Farm Corporations so far. By 1974 the Company had raised the irrigstion
efficiency to 47% (Table 18-8) whereas excess water use by the Farm
Corporations of the Northern DPIP has caused the forelgn advisers of
the DIP to inform people about the possibility of rising water tables
and sojl salinity problems in the mid and lower sections of the DP1P
agro-business lands .

Farm Corporations should have paid for water at & rate of
0.2 rials/m3 from 4.10.1353 (October 1974). By Farvardin 1354 (April 1975)
when the Corporations were visited by the authcr, they were stiil paying
the base price charge of 750 rials/ha. The farm corporations have opposed
the new waler tariff because they believe that it is too expensivelo.

This would not have been logical if they had used water more efficiently.
In other words if they had used water according to water requivements

and had paid 750 rials/ha, the price of water for each cubic mztre of
water would have been much higher than 0.2 rjals/m3 (Table 18-9).

Since the amounl of watler used by the Farm Corporations is much higher
than the water requirewment per hectare for each crop, Lhe actual cost of
the water is mach less than 0.2 rierls/m3 {Table 18-10). Wath this mcihod.

?‘
the greater amount of water thai Is used ihe cheaper the price/m” of




Irrization Efficiency of

Table 18-8

unionium—.

Tran-Shellcott Apgro-business Company in 1974

a ) c
Area ' under Water Calculated waler_need
» _ . J
Crop cvltivalion reguirement in 1974
per ctare
(ha) (m™) = a X
(1)

Alfalfa 486 15,000 75,290,000
Wheat hzh 4,000 1,756,000
Barley 123 4,000 492,000
Sur ghun i e5) 10,750 5,106,250
Maize 22 10,750 2306, 500
Saf{lower 46 3,250 149,500
Cottion

(wintev) 1,715 10,750 18, 436,250
Cotton

(svmmer ) 464 11,750 5,452,000
Sugar beet 85 9,000 765,000

Tolal 39, 663,5C0

Total water consumed in 1974 91,598,174

*
Irrigation efficiency 4%

< Vaver c<fficiency =

Sourcn: (1)

Calculaled water need

D.R.C. 1968.

Total water consumned

Dez Irrigation Progect, Stage T
Feasibilaity Report. pp.l106-133.
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Table

18-9

Water Pricing of the DIP for One Cubic Metre

of Water using 750 rials/ha Water Charge and

an Fstimatod Wabter Requirement par Hectare

a b c
Watler Water Water
requireprent charge eharge3
per hectare (rials/ha) (rials/m™)
5
(m”)
(1) ¢ =bsa
Alfalfe 15,000 750 0.05
Wheat 4,000 720 0.18
Colton
(Winter) 10,750 750 0.69
Cotion
(Suimmer ) 11,750 750 0.63

Source for (1):

See Table 18-8.
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Table 18-10

Water Pricing of the DIP for One Cubic Metre of Water
Using 1506 rLals/ha liater Charge and the Amount of Water
Conswared by the Iran-Shellcott Company in 19TE
with a 13% Water Efficlency

a b o
Water consumed by Water Water
Sclected Iran-Shellcott charge charge
Crops Company in 1974 (rials/he) (rials/ms)
(m’/ha)
(2) ¢ =b-a
Altalfa 34,500 750 0.02
Wheat 9,200 750 0.08
Cotton
(Wanter) 24 735 750 0.0%
Collon
(Summer ) 27,025 750 0.027

Source Tor (1) and (2): See Table 18-8.
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thal water becomes. Thils discourages 1he improvement of water use
efficiency. The DIP {iraditional farmers are still complaining about
ihe hiph charge of 750 rials/ha also]J
The irrigation efficiency of the Haflt-Tappeh Sugar Cane Project
was 41.7% in 1974 (Table 18-11). This is lower than thet of the Iran
Shellcott agrobusiness company. The major reason for this lower
efficiency compared with ihat of the Iran-Shellcott Company seems to be
a lower water tariff of 0.05 rials/mj for the Haft-Tappeh Sugar Cane
PPOJeCtlz. This is also because the Tran-Shellcott Company began to
practice sprinkler irrigation on 500 hectares in 1973. 1t didso for
the following reasons:
a) To raise the irrigation efficiency.
b) To avoid land levelling, because the company has to move masses
of soil (usually an average of 17,000 tonnes/ha) which is cosily.
This also changes the soil texture which has resulted In crop
failures.
The overall progect irrigation efficiency however has 1c come up to
50% by 1978 and to 0% by 1988, The headgate unit efficiency is not
expscted 10 increase more than 40% if irrigation by gravity flow is
practiced. Agro-business enterprises hope to achieve an irrigation
efTiciency of 65% through the developnnent of a sprinkler irrigation
technique. despite an additional capital i1nvestmenl requirement of
50,000 Rlals/ha.,l3 The mos{ 1lmporiant social disadvanlage of the
sprinkler arrigation technique in the DTP area is that it wlll reduce
ihe number of irrigatcrs from the present 4/50 ha for furrow irrigtion

14
to 1/50 ha for sprinkler systems .
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Table 18-11

Irrigetion Efficiency of

the Hafi-Tappeh Sugar Cane Progecl in 1974

a b c d exx -
Area Water Calculated Industrial Total
under requirement water need water Industirial
cultivation per hectare in 1974 requirement requirement
(ha) (m2) (m’) . m7/tonne
(1) c = a xb (2)
9,149 25,000 228,725,000 1.7 165,40%.2

Total consumed water in 1974

Tolal consumed water in 1974 for farming

Irrigation efficiency

Y Water efficlency =

547,587.250.0

Calculated water need

Total waler consumed

547,421,847.8

4. 7%

¥* e is obtained by multiplying d by 97,296 tonnes of sugar produced in 1.97h.

Source for (1) and (2): Department of Tnforumation, Ministry cf Informetion,

Khuzestan, 1672. "The Supar Cane". B.75.
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KWPA and the agro-business euterprises negotiated and agreed that
the waler tariff should be revised once in every five years. The first
change of tariff coincided with the development of the DIP and at the
expiry of the adaptation period.

. .15

A new price for irripgation water is currently under investigation ~ °
Despite these calculations 1t is very difficult to price water accurstely.
This is becavse the theory of charging at marginal cost presents

considerable difficulties, amongst which the most significant ones are:-

a) Tnsufficient reliable Information.

b) Uncertainty as to the trend of water demand and its sensitivitly
— 1o price.

c) Lack o1 knowledge of the productive funcilion of waler

for each crop in eccnomic terms.

The coverall irripaticn water pricing policy in Iran has supported
the principle of an operational cost defaclt in one region, provided

4 .16
that water revenues from enother regron compensale for 1t .

According to the aveilable data and interviews with water
authorities in different parts of the country, the problem is that many
other irrigation proJjecls associated wilh large dam schemes in Iran have
been costly and have faced the samc problems as the DTP, from the polnt

. . . 17 o g
of view of economic efficiency '. 1t is inevilable ithat KWPA and ilhe
other water authorillies will have to c¢stablisih a one, two or tluee-part
water tariff Lo recover the opeiaticnal aad capital costs of progects
ultimately. This is indeed & dafficuli problem sincc there are many

soclo-peliticat, as well as economic  1asuce which must be taken invo

e

account In any wate:r pricing posicy. The ‘iniroduction of cuch a policy
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seems impossible, at least at the present time, in Iran because of the
lack of necescsary information (outlined in difficulties associated
with the theory of charging at marginal cost in this Chapter)- Such
information is a prerequisite for the application of such water pricing
techniques. Up to the present time there has been little research

work carried out in Iran dealing with water resource manegement problems.
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CONCLUSTON

Iran, with a population of 34.1 million in 1976, has an annual
population growth rate of approximately 3.0%. Although the country has
benefited from a steady stream of oil revenues since 1908, iv is only
since the Second World War, and mostly within the past 15 years or so,
1hal it has been transformed from an under-developed country to a
country wiih a large, dynamic and increasingly modern economy. During
the past decade, Iran has experienced a high growth rate and considerable
advance towards economic developmenti. The rapid increase in oil revenues,
especilally since 1971, i1s the most important factor 1n the current development
1ran. In the early 1960's, Iraa's grouth performance was not oulstanding.
The Gross National Product, excluding the oil sector, grew at only 5.1%
during thz period 1959 to 1965. Agricullural production grew at only half
the population rate. The mid-1960's marked a turiang point in Iran's
econcrine growin. The GNP grouth averaged 107 annually and, more importently,
the ror capila income increased by 40% during the five years ending in 1969/70.
Manufaciuring output grew more than 14% annually at thls time. In real
terms, Lhe GNP increased at an annual compound rate of 10% during 1968/71,
14,37 4n 2971/72 and 14.7% in 1972/73. This sharp increase reflects Lhe
rapid rise in value of the oll sector.

Tne Agricultural sector, which makes up about 16.6% of the country's

press ralional product with 0% of the labour force in 1971, continues 1o
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10 the GNP increascd from about 12.8% in 1962/64 to 19.5% irn 1972/73.
Despite the efforls of the government to diversify its industry and to
emphasize growth in all sectors of the economy, the oil industry remains
the primary source of income. O0il revenue supplied 50% of the combined
receipts of the {reasury and funding for the Plan Organizatlion duvring the
period 1965 Lo 1969. Purthermore, o1l provided just under 90% of Tran's
export earnings in 1971/72.

Since ihe 1950's, five development plans have been carried out.
Agriculture, as lhe major sector for employment, has been affected by the
planning policies. An extremely important milestone in Iran's agricultural
strategy was reached with the Implementation of {he land reform programre.
Land reform constitutes the backbone of all policy measurcs i1n the
agricultural seclor in Iran. Tt primarily aimed at improving the social
order between two distinct social classesn- the landlords and 1he
cullivators. Th.s was achieved by weakening the tradiiional fabric of
socliely and replacing it by a broader based social order with greater
economic participation being given to the inhabkitants of the couniryside.

The {irst phase of the nation-wide land reform did achieve a
considerahle transfer of power from 1he landlords to the farmers. The
land reform vhich was initiated from i1he highest level, namely tiie Shah.
eventually attracted the support of the great majority of the pectential
beneficiaries. The immediate and most taungible effect of the {irst phase
of land reform was an income increase accruing to those people who
received land. This increase toolk the form of differentlals hotween
instaiment paymentes and the Tormer rental or share of the crop groan.

Unfortunately the first phase of {ne land reform law applicd only ie opYl
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of rural families (see Chapter 2). Therefore by 1963 the legal siatus
of 78% of rural families had been left unchanged.

For those 22% who benefited, the reform was real since subsequent
evidence has shown that the standard of living ol the peasant has Increased.
Independence, Self—%elianee and confidence were the valuable social
results of the first phase of land reform which were gained by the peasanls
in some parts of Iran, especially in the northern and central provinces.

So far as the second slage of the reform is concerned. the measures
which were introduced were extremely complex, with three main alternatlives.
Where the first alternalive vias chosen, the peasant obtained the lease of
the land Tor 30 years, subject to a five year review of the rent. The
landlord lost nothing and gained a government enforced lease. Real
hardship arose when landowners refused to maintain the ganats, so that
incomes fell and peasants could not meet the reni payments.

The second course of action, which was the sale of the land to the
peasanls, seems to be the most favourable measure of the second stage
as far as the peasants were concerned. The percentage of self-sufficient
farmers who bought the land was even smaller than those affected by the
first phase, since the former group of new owners mipght have to meet a
price set by the landlords.

As to the third course, which was the division of the land bhetueen
the land owner and peasant in proportion to the prevailing crop-sharing
agreement, the results do nol scew to have been too good Tor ithe peasants.
Wherever the crop-sharing agreements gave the peasant a small share {onc
fourth or one fi1fth) of the produce, tihe plol of land would bhe Lco small

to provide subslistence and would rarely provide a cash =urplus for
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improvements. As a result, those peasanis who have not been able co
live on the small areas, have continued Lo work under a tenancy agreement

on the landowneuvs'

land, without security of tenure. The great mistake,
however, in allowing this course of action at 211 is that it overlookecd
the possibility of the landowner who might contrive to relain the best
part of land or to kecp control of the water supplies. Even if he rectains
only a minor proportion of the land, he can, legally, sink a deep well
which dries up the water in the ganat or ganats supplying lhe rest of the
land. In such a case, the land reform, originally intended io bLetter the
lot of the peasants, may, in Tact, considerably worsen it.

To sum up, the second stage of the reform programme hae not
sustained the aims of the first stage. It has suffered {rom toc much
complexity, bul it has brouvghl some improvement in security of tenure
o1 the peasants where the method of selling the land to the peasants was
chosen.

The success of the lsnd reform wouvld obviously depend on & good
performaence of ihe rural cocperatives which were created as a supplemenlary
measure to lhe land reform law. Alihocugh on paper the cooperatives
have wide functions, including merkeiing, the upkeep of ganats, pest
control, etc., at present they are ccncerned almost entirely with the provision
of credit, so far on a feirly small scale. Under-capitalizatlion of the
cooperatives means that the credit needs of 1the peasant are supplicd by
money-lenders or merchants. As a result of the creation of this new
bhourgeoLsie elass i1n the countryside the major cbhbjective ol 1he coopcratives,

which was to make Lhe p=acants mwore independent, has been ohscurcd.
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Central to the above discussion Is the socioco-political outcomes
of land reform. The government cannot set the clock vright back, but it
can let the old interests builld up their power sgain, and prevent thes
peasants from develcoping any power of decision by using the cooperatives
as agencies of the government, or by denying them credit. Alternatively
the government, in seeking to control and check ihe growth of independence,
may find that the reform has started a movement too bhig to be controlled.
If this movement cen again find pro-peasant leadership, then the next step
may be the complete exproprialion of the properiy of the landowners.
1If so, then the 1962 reform will prove to have been the cornerstone in a
new organization of society. I the land reform of Iran had followed the
obJjectives introduced at the first stage, the resvlls would have been
numerous. These results though not quantifiable, would have been great
in value. I1 would have brcught optimism to the peasanls and 1l.e hopes
for a just order. It would also have given the peasant a new sense of
communalily, and provided many new challenges Lo work together and to build
mutual trust. In the long run these are values which are essenilal to
national prosperitly. Those concerned with land use and the achievements of
the agricultural economy must never cake these values for granted.

In addition to the landlord peosant relationship, water supply ior
agriculiure has always been considered as one of the most significant
factors atfecting Jhe agriculbural economy of Iran. Jlran is an arlcd

n onlv small portions of the

Iete

country with watcr surpluses existing
nor thern and western paris (see Chapter 2). Until recently, iraditicnal
irrigation systlews using bobh suriace grd ground water supplies hove

been widely utilized for apgriecultirel jroduction. The ganat is found

1t ratrm s e e
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throughout Iran, especlally on 1he alluvial {ans bordering ilhe great
central deseri of Iran. This source of water, though relalavely cheap

to supply, could not be considered as a rcliable souvrce because the supply
of’ water is heavily dependent on the ievel of the ground water. In addition,
the seasonal variation in the ganat's discharge discourages its development
as a reliable source of water. Water supplied through the ganal flows to
waste during lhe winter months when the agricultural demand for water is
small and also during the nighl. In Iran, surface walers are the most
important source of waler. Untal recently a considerable amount of these
waters have not been utilized and have run to wastie every year. Thesc
walers could not be utilized because wh~n therc was sufficrent vater in
the rivers the agricultural demand fcor water was small. In contrest,
during the summer months in which the river discharges are at a minumum
there 1s a great need for wvaler for irragat.on. 7o conlrol and ulilize
these water resovrces, during Lhe second Seven Year Devel opment Eian,

a numbar of large mulii-purpose waler rezource projects were initlated.

One of thce most spectacular developmenls in Iran within the field of

water resource management has been ithe conslruction of a number of large
rescrvoir dams. The initial studice for a numver of dame werse made durling
the first seven year plan. Il was, however, during the second seven year
plan lhat the first large dems were built. At Lhe precent time, 12 dams
have alrcady been built snd a furcher 11 gre wnder cornstruction or at the
planning stage, (see Chapler 3). uring the early plans, emphasis was
placed on the provision of water 1or ag 12l bural use. Aun exception to this
was the Tara]j Dan which was glven 1op weioroty as it suppllied domestiic ond

indusirial water Lo Telnwan. In the 7hird and the Fourth Development PIans



the policy of water resource development followed the same objectives

as in the Second Plan. By 1973 almost all fertile lands had been
supplied with regulated water. In addition the development of urbanization
ihe expansion of the towns and cities and the development of industries
in and around ihe cilies hed increased the domestic and industrial water
needs. Therefore, during the Fifth Plen, more atlention was paid to

the provision of water supplies to meet the rapidly increasing demands

of water for industrial and domestic uses. Many problems occurred
during the early years of the Second Development Plan. Iarge scale
multi-purpose dam schemes had been designed for Tran in countries many
thousands of miles away. They were completely beyond the capability of
Iran in terms of financial, tcechnical, adminislrative and managemcnt
know~how. Financially they were so costly that Iran had to borrow a
substanlial foreign loan so that the projccts could be completed. The
estimated cost of the large irrigation projects increased preatly belween
the planning and construction stages. The cost cof the Karay Dam, for
instance, increased from an estimaled figure of 1.5 billion rials to

6 billion rials. The Moghan Canal, which was planned initially to be

a one kilomeire canal, was later increased to 100 kilometres in length.
These costs and constructional increases created two major problems in
the plannaing cof projects. IFirst, thoy forced lhc basic sgricultural
programmes to be cut down subslantislly to help make room for the large
multi-purpouse projects and secondly, they incrcased ithe lotal cost of tihe
plan. Until 1964 Plan Organization wa- the only suthority dealing witn

ithe plamning and budpgeting ol 1hie orcascts. The separation of the
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investment functicn from execution, operation and malntenancc (organiz»
ationally) contributed to the contimuing lack of programme planning.
This made it difficult within Plan Organization 1o come 10 a sound
Judgement on budgel requestis for identical pieces of equipment for

projects with no atlempt to reduce expenditure through coordination of

’

[&)]

use of equipmeni. The lack of planning within Plan Organization scem:
1o be 1he main factor which hsd caused delays in the development of

the projects. In almosti all large waler resource development projects
the construection, rumming and execution was done by high cost Coreign

manapgement. Of course, 1lhese delays caused further increasesin the cost

o

of foreigu conlracts. In addition, none of the irrigation projects ta
made adequate provision for the management and sale of watizn for the
establishment of a water aulhority, for the determination of water righls,
for i1he provision of maintcnance costs, Tor the canal networks, and for
land use and tenure problems. These problems existed for both the Sefid
River and the Dez projects. There were people who believed that progress
covld not wait for the complelion of all aspects of planning policy,
and that problems should be solved when they arose. The past expsricnces
with the irrigation dams in Golpayegan, KXuhrang, Kahak and Zahak were
examples which indicated that this approach had not been salisiaclory.
Por 1bhe sclution of these numerous problems assoclated wililh the
larpe scale dom schemes and to achieve a more integrated and orgarized
planning and execvtion of waler resource development projects, the
Ministry of Waler and Dowct was cstablioched in 1964, The Minlstry nas

the tasks to supervise, coordinate ena implement poilicies desling vaih
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water and power resource development. To carry ocut these lasks 1t was
fellt that there wes a need for the medification of the water legislatlon

Sy

of Iran. The immediate problem which faced the lMinistry of Water and
Power was the lack of adequate waler law which would permit the setting
and collecting of higher water chsrges. The irrigation projects of the
first development plan expericnced difficulties hecause of the lack of
finance to meet operating and mainienance costs. The water from lhe
Golpayegan reservoir dam, a 160 1illion rial project, was sold at

0.1 rials per cubic metire. The revernue at this rate was not enough

for the operation and maintenance costs of the dam. The Kuhrang diversion
tunnel in Tsfahan was also faced with the problem of collecling accoucie
water charges and of meeling the increasing operation ard meintenance
cosbs of the projgect. The waler of ithe Kahsk and Zahak dams 1n Sistan
was utilized without any charge being made for it. In the irrigation
projecls of the Dez and the Sefad Rivers, which were constructed during
the Sccond Developmenl Plan, the peasant farwers and ithe land owners had
refused to pay any water charges. In addition the major grievance of
the peasants of the second phase of the land reform law was the shortage
of water because the landlords scized btns wabter supplies. The new
government and praivate irripation and well-sinking projgecls were

drying up the old ganats by loworing ithe water table. The major
objective of the land reform programre of LO9E2 was 1the apolition of
landlords' power from the land. Thals power was reduced throvgh the
Tfmplementation of the firat phase of Lhe low. The way in which the
second phase ‘was implerented did. ir lece, pilve more legal power to the
landlords in the control of watler rewnaces 1un the counlry. Therefore

i1t seems lhal a new low for wale cescurces was urpently needed by
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which the following objectives could be achieved:.-

(a) To reduce the power ol landlords over water resources and to
transfer this power to the povernment.

(b) To provide government legislation to simplify the 1mpl ementation
of water resource monagement measures.

With the enactment of the Nationalization of water resources law
in 1968 all water resources within the country verc considered as
belonging to the Stale. The act geve the Ministry of Water and Power
the aulhority Lo supervise and ccntrnl all future water resource
development and to issue permits for water use.

Hipgh evapnration and percolaiion losscs have characterised the
irrigation and drainage networks of Iran at regional level. Complex
customs and traditions have also governad the pattern of water use for

irrigation. These combined with lack of consideralion orf the weter necds

of growing plants has resulted in a low irrigation efficiency in the fields.
Since the creaiion of the Minislry of Waler and Power it has been hoped
that wmodern approaches in water resource management will be introduced

and new remedies for these problems will be sought. Amongst the

nunerous measures of valer resource management which should have becn
applied to iucrease Lhe eif{icicncy of the use of the scanty water resources.
the most efrective ones seem to have oeen as follows:

a) 1apr ovement and modernaizatbt.on of the irrigal:ion and drainage canals.

b) Dissemninal ion of thec knowledge of modern lrrigetion techniques

amongsl tne farmers.

c) Modificalion of Valer porices 1n suweh a way that the nev pricc

Y

of valer cucourages a wore 27 Lcjens use ol waver.
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The large scele waicr resource developmenils which have been chosen
for Iran have required both enornmous invesimenls and the application of
advanced techniques. This meant that governiient finance was essential
for such schemes. -

During the early large multi-purpose water resource development
projects, Plan Organization was vested with the authority to carry out
regional development schemes involving mulli-purpose underiakings. Four
large regional development projects, namely: the Khuzestan Developnent
Plan for Scuth-wvest Iran, the Sefid River Project in the Caspian littoral,
1he Karaj Dam Project north-west of Tehran, and lhe Sistan-Baluchestan
Development Project of South-eastern l:.an had reached 1he stage of
construction. These projects had aimed at the maximum utilizalion of thc
resource polentials of the different reglions with the focus on the
development of the water and land resources. Amongst these regions
Gilan in the north has ihe most fertile land and {1he most denseiy
populated area in Iran. Sistan and Baluchestan does nol poosess
fertile land such as Gilan and has little population whereas Khuzestan
has salty soils, but abundanl water, oil and nalural gas resources and a
relatively small population. #11 three regions are politically important
because of ilheir stratezic situation. Among these regional developwent
plang, the Khuzestan plan has always heen given the highest priority
since 1955. The Pahlavi Dam on the Dez River,which 1s a part of the master
plan for the regional development of Klwzeslan, was opened in the Spring
of 196%. When ihe operation of the Dam be gan, many problems still remaincd
to be solved. Amongst ithese the most important one was the lack of

capital {'or the constiruction of ipe icrigation and drainape nelworhks.

N
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As a result the govermment had Lo depend on the financial asslistance of the
landlords for canalization and land development of the irrigstion project
associated with the larpge dam. This was owilnp to the lack of an efficient
managemenl for both the planning and execution of the large dam scheme at
ithe time of its construction. As a result, the bulk of capital from both
domestic sources or from internatlional loans had already been spent for

the construction of the reservoir dam and its associated hydro-electric
power plant. In addiiion ancther important problem was the traditional

land ownership system through which the landlords had maintained power

for generations. If they had partilcipated in the canalization end land
development programmes, their powers would have been extended inevitably
through the control of the water resources of the area. If the landlords
maintained control of essential resouwrces this would undermine the

whole strategy of the modern irrigation project which was to make more
efficient use of scarce water resources. Dor, «s a resull, thé pezasants

had no incentive to improve arripation efficirency end to improve ag iculturel
productivity. Indeed under such circumstances a reform of the traditional
agrarian structure of Iran was urgently needed. Already ballaions of

cubic metres of water were being stored behind the large veservoir dams

of the IMrst and Sccend Development Plans and were not being used
efficiently. From the beginning of the implementailion of the land veform
law 1t was not realised by the guverrmnecut that the small new iandowners were
not capable of investing sufficient capital Lo provide the infrastructurcs
of a larpe lrrigaticn rrogeet. In addzilon the first and second phases

of the land reforin law bhad bechn ifmplemented 1n such a way that by 1966 in many

greas the 1:nd was ctiil cultiveate? unuer Lhe old system o land tenancy
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and crop sharing throughout Iran. This sliualion was true for 7C% of the
land of the DIP. These landlords had also refused 1o invest in the land
which they had feared would not belong to them for very much longer.
These are some of the main problems which had not recelved the nccessary
atteniion by the’planners at the time of the planning of large multi-
purpose dam schemes or during the designing of the land reform law.

Also 1t soon became clcar that there was insufficient capital available
for the countless commitmenis of the government within the irrigation
projecl associsied with the Pahlavi Dam.

In spite of these problems KWPA, which was backed by foreign wonelary
funds, had becn able to supply regulated waler for 20,000 hectares of the
Pilot Arca by 1965, afier a two yesr delay. Houever, this area only
reprosented 164 of the entire DIP area. It had first been thcuphl that
the snall fermers would be able to raise Lhe productivity of a unit of

water by piving them the water ihey needed. In the short term,

the achievement of ihis objective was, of course, impossible hecsuse of

the following reasons:

1) The farmers had used water in a lraditional way for generations,
therefore lhey were not acquainted with modern irrigation techniques
vhich coula help them 1o use water more efficiently.

2) The disseminacvion of modern irrigation lLechniques ainonpgst the
peasant farmers requlred poth capital investment for the training
of che required perscnnel and for the education of ihe peasarus.
These were important is.sucs for which the government should have

preparcd lonpg pef'ore the vime that reguletled water reached Lhe




3)

5)

6)

60'f

fields. All the irrigation projects of lran have suffered from a
lack of agricultural extension workers during the planning and/or
execution stages of lhe projects.

Water is an enabling factor which can improve the productivity of
agriculture, but it is only one amongst many olhers. These are
Lthe application of fertilizers, improved seeds, agricultural
machinery, pest control, insecticides, etc. These are fsctors which
requirc both capital input and a trsined personnel. Neither KWPA
of the DIP, nor ihe other water authorities were able to meet these
requirements.

To operate and administer a modern irrigation and agricultural
system il was essential to provide an efficient management
organization. This wses lacking in the DIP and in all the
irrigation projecls associated wilh 1he large dam schemes.

This meant that the water authorities were not capable of carrying
out their tasks and commltments properly.

The water pricing policy, which was established on a water charge
per hectare basis, did not encourage the more efficicat use of
water or the diversification of crops. Indeed in some areasg the
use of excess waler caused ground water levels to riss leading

to soil sal'nity. This was especially true for the DIF.

Ln alieration of the pricing mechanlsm of water was impossible
becanre of the following reasors;:-

a) 1

s

the government wanted to charpge water on the basis of
g Z

5 < . ,
a charge/m”, 1hss would have required a further capital

investment. Such inveslment would have been necessdary for
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the Installation of meters to measure the water consumed.
The povernment dld not possess the funds to achieve ihis.

b) To perform such a policy it was necessary to extend tLhe
irrigation networks (laterals and sublaterals) to smaller
areas for which the small landowners were not prepared to
allow. This is onc of the major problems which still faces
many water and power authorities, and is especially irue on
the rice fields of the Sefid River irrigation project (240,000 ha),
below lhe Shahbanoo-Farah Dam in Gilan.

c) To operate a water-metering irrigation system, trained
rersonnel. are necded. Mosl of 1he vater author:ties did not
have the necessary persomnel. .

d) This syiem of irrigation required that the farmers knew what
their crop waler demands would be. Unforiunately the small
farwrers were not prepared to cornasit Lthemselves to modern
developnent. 'The dissemination of such knowledge amongst
the peasants was impossible. This was because tradilicnal
methods of irrigation and farming were closely interwoven
with the culiure of the rural comrunities of Iran. Arteraticn
of traditional cultures was nol oo easy.

Above all, wecent and frequent investigaiions of the siltation of

the Pahlavi Dam reservoir, as well o5 those of olhar dams, showed

ithatl the useful Jife ¢f these reservoirs was much lese than hed

Leen estimated by cither iihie planners in the U.S.A. or by other

foreign advisors. This wearnt that anothier larger problem, the

Lim.betion of the life of the rescervolr, had Lo be considered



609

seriously in every plan associetec with these reservoilrs. In other
words, there was not enough time for the provision of all ihe economic
and social requisites associated with the large irrigation projects.

The problem had become more serious especially because the operatlion

of the hydro—powér project of the Pshlavi dam and other dams proved

that they were uneconomic. This created ihe incentive for the povernment
to concentrate its attention on the irrigation projects, to achieve

a capital return from agriculturs, instead of from hydro-electriecily

produclion.

8) When the regional development plan of Khuvcstan was drawn up, the

development of Lthe social status of the rural people was consicdered 1o be a
prerequisite for the future economic development of the reglon. The
soctal development plan included the following aims:-

a) TImprovemeni of health and sanitation conditions.

b) Development of Education.

¢) Tmprovement of human nutrition.

d) Development of rural roads and communication facilities.

e) Woter and electricily supply to all rural areas.

f) TImprovement of the housing situation.

g) The problem of rural unemployment and under-employment had
remained unsolved for a long tire. The introduction of
agricultural machinery would release human labcur and woulAd
therefcre worsen ithe unemploynent situation.

Tc solve these chronic social problcms. there was a great nced for the

crealtion of gohs throupgh the establishmeni of rural industiries.

Teclmical training of all rurael people was a prercequisite for the
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establishment of such industries. The achievemenl of all these
soclial obgectives required both considerable capital investment,
and the training of rural people and governmenl personnel, With

regard to the problems of the irrigalion projects of ITran and

i

particularly of tihe DIP, the Iranian plarners, assisted by their

own foreirn advisers, came 1o ilhe conclusion that "the major obstacle
which prevents the development of the irrcigalion projecis is the
small scale ownership cf land below the large dam schemes." They

pul forward a stracegy for the consolidation of land. They ihougnht
thal this would assist the establishment of farms of economic size.
These fairms would be large scale capital intensive units, which would
be operated on a commercial basis. These were considered as an ideal
anstitutional altermative Tor the solution of 1he problem of land
development, and the growth of agriculiural productivity on the large

irrigation projgecis. Therefore the paramount theme now, in the

development strategyv of Iran's agriculture has become the maximizing

of returns from the use of irrigaticon water. It is somewhat surprising
thal the U.S.A. advisers to the Tranian planncrs recommended such a
policy as & solution for the Iranian agricultural problem, knowing that
L1t is rnot the size of farns which guaranizes improvemenli of land
Pt oduectiviiy. Many other inter-related factors are involved.

In adaiiion,

some of the large scale farming institutions had already shown s.

o
o]
4]

of tailure 2n the U.S.A. 1l has becomne clear that in Iran emphisis

has shifted from social Lo cconomic objectives. The imnediate soc.a

outcome of this policy Is that 1he rurzl commnitics of the DIV will

be lefi to tackle thelr cwm probloms, both the old mcgand also those
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created recently. The problems that have been mentioned by ihe

government as the major reasons for the introduction of new farm management

within the DIP are as follows:-

1) It was difficult to dasseminate knowledge of mndern irrigation
and agricultural techniques amongst the traditional farmers
and therefore the irrigation efficlency did nol improve.

2) The gross value of products of the DIP was nol enough to
recover the capital investment required for the infrastructures.
(See chapler 8).

Both of these reasons seem i1llogical because:

1) The training of the traditional farmers in modern irrigatlion
technigues was a prerequisice for the larpe dam construetion
projects in Tran. This should have been given praiority long
hefore the construetion of these dams cormenced. In addition,
the training of traditional farmers in modern techniques will ono
day be inevitable and there seems to be no alternative aveilable
to the government.

2) The main reason for the creation cf the new large farming
managenents seems 1o be to get a quick and short-term ecconomic
return for the governmenli instead of the long-term social and
economic imvrovements originally planned for.

The legislative support for this strategy came from the act of

16Lh Juoe L9968 for the estiablishment of Farm Corporations and the

law of 20th May 1968 which governed ihe establishment of companies for

the developiant of landa below ihe large reservoir darms. So Tar, many

farm crrroralions have been esctablished in diferent parls of 1he
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country with a spatial concentration in the northern, north-western

and wesiern parts of Iran. The Tranian Farm Corporation combines the

tradiiional village structure wiih medern farming management by

consolidating individual farm plots into large units. The policy

i

of the creation of agro-businesses ig associated with the long-term
(70 years) leasing of irrigated l1ands below the large dams or close
to a system of deep wells. The companies may be founded by the

government, by domestic and/or foreign capitalists or a combination

of government and foreign investors. Until now a number of agro-

business corporations have also been established in the nortih (helow the

Shahbanoo Farah dam), in the norih-west (below
and specifically in the lowlands of Khuzestan, wilhin the DIP arca.

mhe economic and social consequences of the Dez farm corporalion,

the agro-industry of the Haft-Tappeh Sugar Cane Project and five

agro-business corporations of the DIP, have been examined in detail

in this thesis (see Chapters 9, 10 and 11).

Investigations suggest that until now the performance of the

agro-business enterprises has been somewhat below what had been

expeeted. In the long run,
the application of full mechanization and better manageme

tion wechnilaues. the achievement of a 20% return on capital will ve

There is the posoibality that all the agro-businesses witl

dirersily 1o cash ¢rops cuch as cotton which will then be exporied.

I{ this bhappens, Iran will be 1eft on her own to overcome the ser1ous

queslion of €

Fvern 1 the agro-businesses

ithe Aras dam in Dacht~1 Hogan),

as soon as the labour force 1s cul dovm through

nt and administra-

plan 1o produce food to supply Tran's nceds and

T T e Fss ot
Tt o Btk Yl v iy ek oriomia_mmmate b Mpbmiery Teymmmte e o pme e e

Cp= e oaalira

the rapidly prowing demand for Ffood stuffs (sec Chaplers 2 ard 17)
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also to raise the apricultural productivity, then one may arpue that
the profits gained will leave the country. In addation a 20% return
on capital for agro-businesses reflects none of the external and
soclal costs imposed on the government. These costs are also imposed
on the displaced farmers and on their families in particular, and on
the farmers who are lefi out of favour end have to fend for themselves
under difficult condilions. Cost-benefit analysis of the Dez irrigation
project of 1he Pahilavi dam has confirmed the high explicit external costs
imposed on the government such as the costs of ihe lIrrigation and drainage
networks, etc. (see Chapter 17). This work by the author seems to he
the first attempl which haes ever been madc to provide a fully objective
appraisal of a large mulil-purpose dam scheme in Iran. For 1lhis analysis
every atbttempt has been made to quantify all the measures of costs and
benefits resulling from the project. Neveriheless such guantification
was impossible in a number of cases. These are Tor instancc:-
a) The social costs of unemploym=ent caused by the mechanization
of agriculture and also by resettlement.
b) The nutritional situation of the reseltled people in the new
village centres (shahraks).
c) The impacl of rural-urban migration and the pressure imposcd on

the urban welfare systems.

jeN
~—
F—i

'he effect of bilharzie on the health of 1he people.

e) The envirormental impacts on wild life. For instance the
destruction of fish life as the result of molluse control
of thesclystosomiacis snail,and

) The psychological impact on the local Lraditional farmers

associabed wilh chaupes of farwing manegement.
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However, as far as the consequences of the agro-businessec are concerred,
thelr negative exlernal effects and their social costs have been great.
They are busincsses which are concerned only with highly mechanised
farming operations. Thece are not asscciated with any industry nor is any
industry expected'to develop in the future. Thercfore their negative
impact of releasing huran labour has been devastating. With the

£

coming of 1he agrobusinesses inlo the DIP a resettlemenl programme
was introduced. The negative effect of under-employment and unemplcyment
increased even more with the removal of population into Shahraks (see
Chapter 13). The psychological impact of this socio-economic uprooting
of the vural populat.on of the DIP, which had been Tormerly aclive ogricul turall
in the sane area, 1s Iinpressive.

Tt seems that one of the reasons for wishing to attracl and to promote
Forelign investiment in Lhe agricultural economy of Iran by the establishment

~

of agru-busincsces, was to meet the country's need for modern techrology
and masnagerial know-how. The need is more sharply fell as a contequence
of the ampitious economic development plans which are under way and which
aim Lo change the face of the counlry in the sherlest pussible period.
The revised Fifth five year Development Plan (1973-78) has called
Tor a 51.57 prowth rate in oil and gas, 18% for industry, 16.4% for
sepvices and 7% for agriculture. GNP snould rise from $17,300 million
e 197 1o 3% 600 million at the end of ihe plan perjod. 1n the same
period pe:r cap'ta income is oxpected to rise from $556 to $1,521. The
grovth 1ate Tor the oill sector was progected under Lhe originol plan at
vly 11,50, Average amuaal growthn raves for the otner seclors of the

econemy U the irst Plan wern:-  indusiries and mines, 15%; services, 11.5%
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and agriculture, 5.5%. The plan enviseges total fixed investments of
4,634,000 million rials compared with 2,619,000 million rials for the
original plan. The spread of technology through the Khuzestan region has been
severely limited by factors such as the difference of technology level
employed by the aéro—businesses and that used by Lhe tradilional farmers.
Farm Corporations have proved to be efficient in terms of productivity.
This produclivity will be raised even more as an inevitable consequence
of the consolidation of land to economic farm sizes and the mechanization
of agriculture. Here again thas efficiency has only been achieved with
massive investment costs, especially where the Corporations have bheen
esteblished on lands within the large irripation projects associated
with the larpe reservoir dams. In addition the peovision of free lechnical
and financial assistance, as grants and low rate loans, have been
enormous so far. This assistance has heern supplicd at the exyense of
the rural cooperatives of Iran, which account for the major proportion of
the farming community of Iran. Against the claim of efficiency for the
farm corporations, there stand two negative impacts. These are:
1) The release of a large number of the people who until now were
engaged in agriculture, as the inevibtable result of mechanization, and
2) The separalion of the Farm Corporatior's population from agricultural
processes is in no way cowmpensated by the posseszion of shares
cee Chapters 9 and 17).
The self -help nrinciples which were gained inrough lhe implewrentation

of the land reform law have becn discouraged by Lhe desire for gulick

financial resulls underlying the wmanagement of the farn corgoralions.



In contrast to these two forms of big business organisations within
the large irrigallion projgecis, 1s the state agro-industry of the Haft-
Tappeh Supar Cane Projecl in the DIP. The project was established on
10,000 hectares of land located at the south of the DIP in 1960. The
project was irrigated through a system of purps which lifted ,water from

the Dez River. Regulated water has been supplied to the project since

1971 through the modern irrigation system. Tt has functioned as a stimulus

for the establishment of large scale mechanized farms. This project
seems to be the only efficicent agrarian institution in all the larpe
irripation progects in Iran in terms of both productivity and the
creation of employment. Here agriculcurel production has been considered
as a means for the establishment of rural indusiries. The pozilive
social effects of 1lhe Haft-Tappeh type of organisation have been a
large demand for labour, boch skilied and unskilled (see Chapter 10).
The only criticism which can be made of the project is the seasbngl
employment of the hired labourers. Indeed the Haft-Tappeh progect could
be a useful wmodel for the planning of big businesses below the large
reservolir dams, 1f it was possible ito overcome the seasonal uncmployment
which it causes. This problem could be easily solved by gaving Lhe
agricultural labourers a piece of land to cultivate for themselves.
This could bridge the rest of the year and meanwhile achieve an income
excecdang thelr own needs.

Economically speaking, although the Hafti -Tappeh Projgect is costly
it promises to bring benefits in the near Tuluvrc., The hign Tinancial
costs of the project can be accevled because of the greal social

advanlape resulting from che crzation of thousands of Jjobs for the local

616
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people. The promotion of improved traditional agriculiure is also a valuabl
approach which seems Lo be a useful alternative to agro-business and

farm corporations in the DIP and elsewhere in Iran. The traditional
farmers of the DPIP made progress in 196%-68. This was the result of the
supply of infrastructures to them such as an assured and regulated waler
supply and the provision of ithe communication facilities by the construction
of Lthe rural roads and the service roads alongside the irrigation cenals.
Had the resources been accumulated aad circulated in the DIP and the
purchasing powver of the local farmers improved, the money would not

have disappeared into the towns but would have stayed in the counlryside.

As a result, a market orienled economy woula have suppl.ed an

indevendenl rural economy from the urban areas. In such circumslances,

the high social cosls of the DIP would have been reduced. Therefore

considered seriously, when big businesses were introduced onto the land
which had been cultivated by farmers for generalions. Alternative poliec.es
couvld modernize lhe farms without causing disruptive impacts on the
traditional village life., The shi{t from peasant propriztorship to vast
commercial farming in the policy formulation of the goveriment was so

swift that ithe possibility of fostering medium sizged farms within the

Jarge irrigation projects or on newlv sccessible land was missed. As

the governmenc had commilted ilsel? to undertake infrasicveclural expendditure
1o serve units of lend of 1C0 hectares, there appears no reason to seg

ine manimun limit of land to be leased at 1,000 ha (see Chapter 11).
Finanetal requiremcnts for developing land within the pounderies of

100 necctarces would nol be of a mapnilude beyond the means of o medrun sizal
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potential entrepreneur. On mors genecous lLerms it would still be

possible to siretch goverrment expenditure 10 smaller areas than

100 hectares and ccnsequently accommodatle more {armers who would

thus acquire the praivilege of contributing btowards the general developrent

of the country. New administrative machinery could be introduced to
| ensure the salisfactory utilization of such water and land resources
with a view Lo promoting the rural economy and at the same time.
modernizing the agricultural econorry along the lines planned by the
government. It seems that short-run econcmic effects of a few large
agro-businesses have caused Lhe planners to undar-estimate the social
costes and long term negative effects of establishing big businesscs.

I1 1s not clear on what criteria the fsrm limiti or the optimuam lfarm

size has been sel at 1,000 hectares by the government. O course,
inireducing ar element of planning means, as a {irst principle. that

the govermment should relate its reform pollcy to some scale of {arm

operation which 1s nerther uvncconomically small nor uneconomically large.

It shoald use some standara to optimise farm size o sel a winimum size

limic. T4 1s impossible to generalize as 1o what this standard aica

shovld he. The optumum size, i.e. 1he size which maximlzes output per man,

is a variablce dependent on several factors. These include the density

of farm population expressed in the man : land ratio, 1ihe type of land use,
detormined on the one hand by the type of sorl and on the olher by Lhe markel;
the wmethods of production, delermined by the supply of capital and t.ae

level of techinolopy. Thzse condluions vary ac between countrics, and

some of them chanpge in {he mocess of development This point mey be

e

n aifferent conditions., 'The <ne-man

illustraled by reference to Tarm size




farm on 258 hectares in the American and Canadian prairies was and

may still be optimal for mechanized grein growing. The typical

Danish 20 hectares farm worked by itwo men working hard all the year

round, was optimal for livestock production and intensive mechanized

arable farming up to the mid-fifties. Now, with a2 rapidly shrinking

farm population and furiher mecharization of livestock feeding, optimum

size ancreases. In Japan, the one hectare farm was optimal for

intensive rice cultivation over a long period but the increase in farm
population after the Second World War caused further sub-division of
holdings and would have led to a fall in farm income, i{ wvields of

rice and other crops had not been raised by increased inpubls of fertilizer..
Now that phenorenally rapidi industrialization has reduced ferm populations,
Japanese farmers earn higher incomes by using slightly more land as well

as more capital. TIndaa exhibits the more familiar evidence of ercessively
small scele farm sizes in the contlinued sub-division of small holdings

on which under-fed oxen compete with under-fed humans for Lhe meagie
yields. 1In the U.8.S.R., the state farms, wiith an averapge of 10.000 hecrarcs
of arable land, employ an average of 850 workers per farm. The average

area cultivated amounts tc 12 heeclares per worker, as compared with the
collrctives, which averape 1,200 aroble hectares and 500 workers per farm,
so thal the area worked amounts to only 2.5 heclares per worker. What 1ibhc
Soviet experience shows ls that though tractors and combines calr incrcase
the arca cultivated (almosti double in the ihiriy-five year period beuween
1928 ard 1903) che adventages of large-scale fariring will not offsct lael. of
incentive. No larming syslem is efflcient iF people will nol werl. under 1t

this is a principle wocth remerhering. The formers in Iran have (cndaed 1,0
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have the same attitiude towards work in the imported model of the

state farms (farm corporations) as well as in the sgro-businesses.

The examples show that it 1s not

the size of the farm measured

in heclares that should be regarded as the criterion for farm efficiency,

nor the degree of mechanization, but the amount of capital, including

land, invested per man. The more capi

tal invested, the greater the

demands on the farmer's managerial ahility and lechnical knowledge, and

the greater the need for national overhead investment in research, extension

and cducatlion.
operation may be comparatively small,
is large. In other words,
different functions.
the scale of farm operatlicn as such,

Iran, has emphasised largely the faru

efficiency. Other criteria have been

there are different economies

Also the examples show that the scale of efficlent farm

but the scale of efficient marketing

of scale for

Efficiency depends on their co-ordination, not on

The recent agrarian revolution in

S

ize as eriterion for farm

a

o
b=}

hopelessly under -estimated. There

is need for decision on the priorities of investment in agriculture.

The apricultural revolution of our own time is a tolal revolulion, nol 1lhe

engineers' revolution of forty years ago.

with densely settled and increasing farm population size

lran, as a developing country

S

must aim at

increasing output per hectare, which means higher inputs of water,

fertilizer, selected seeds, pesticides

require different scales of operalion.

priority in Tran, India and Iraq, may

, ete., MTnese Torms of investment

Irrigation schemes, & high

5

serve whele catchment basin.

Water, like the complementary inputs of ceeds, fertilizers and pestiiclides,

is divicible,

that the farmer is

and can be used on small farms

eaucaled to 1ts vseo.

as well as large, provided

Terefore., the question of
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efficient scale 1s rather more complex today than it seemed a generstion

or so ago. During the early years of Lhe operation of the Panlavi dam,

in order to redistribute the income earned in the non-agricultural

sectors in the agriculiural sector, a socio-political pricing policy

of waler was used in the DIP. Llater, since 1909 relisznce on the water price
mechanism has been the straightforward approach to change prevailing in the
decision-making process in the DIP, (see Chapter 18). Of course,

the initial price of water neither encouraged farmers 1o use vater

resources more efficiently nor let them be aware of the real cost of waler.
Tnefficient use of water by the traditional {armers was one of 1lhe majer
reasons for the introduclion of the stretecy for Lhe creation of big
farming businesses in 1968. To achlieve both obgectives of more efficient
use of water and diversification of crops, a marginal cost pricing policy
has been performed within the DIP since 1969.

In fact this is a modification of {ihe poliiical framework in water resouv~

management of the DIP. Examinations of the apro-businesses show that theo
first obJjective 1s being achieved gradvally through the improvement of
the irrigation tecchnigues. The second objeclive of diversification of
crops is also obtained by the cultivation of expori crops (especially
cotton). Of course, this has been achicved a. the evpense of import crops
(wheat, rice. oll seeds, etc., see cost-benefit analysis of the DIP -
Chapter 17).

Farm Corporations of the DIP have not been able Lo pay thie new
water charges. because they have not passed the transformation period, and
have nol yet reached the posl of diversification ol crops. Inh genewal

the waler owrlicing policey in Tran has rollowed thie socio-politicel principle




rather ihan real cosl pricing basis.

Houcver,

cosl pricing technigue for the irrigation projgects of the large dam

schemes 1s incvitable.

impossible av least for the present time.

fta

the existence ol some soc

of sufficient information is another limiting factor.

be solved as time passes and the rursl

a vast research programme in the field

within the large irrigation projects.
One of the great positiive impacls

that with the construction of the dam,

o-political constraints.

Employment of such a technique secms somewhat

The former will
economy improves.,

of water resource management

of the Pablavl dam scheme 1s

floods have been partially

This is especially because of

In addition the lack

controlled. As a result savings {rom the flood control progect have

been considerable (see Chapter 17). dounsiream

Although flood damage
of {he Dez dam hac been considerably reduced, further damage has been
crealed in the towns and settlements located upstream of the reservoilr
(sec Chapler 15). This damage has never been invesligated. Research
should be done in the field of flocd damage and flood control projects
in the water -shed of large reservoir dams in Iran.
With the creation of the Dez irrigation project, bilharzia has

becorme more widesvpread. Schistoscriasis was not unkaown in the area

previolsly, but the infected areas have been extended as a consequcnce

of mor o canetizatvion.

e

rripatvion projgecls of {rorn, but 11 is confined to the Knuzestan

replon. This is becauvse of the existence of favourable environmentatl

condavinse forSchustosomiasis itn XKhuzeslhan., VWith the extensien of

Ehe irrcipgaiion canale, the already existing snall habitats have bee

19}

Tne disease, of course, is not common in all the
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application of the marginal

The latiler needs



widely stretched over the entire DIP area and elsewhere in Khurzestan

(see Chapter 14). 8o far, ihreetechniques have been used for the control of
the desease. FEach technique has its associated advantages and disadvantages.
However, none of these techniques can be useful in absolute terms, unless
they are accompanied by a continuous heallh and sanitation education
programme for the local people. DIP brought a comprehensive health and
sanitation education programme to the DPIF between 12962 and 1968 (see
Chapter 7).

Indeed, the great efforts which KWPA made for the improvemcni of the
health and sanitation conditions in the DPIP have been widely admired.
Unfortunately with the coming of agro-businesses, the valuable efforts of
KWPA in this field were diminished. In such circumstances, there will not
be any improvemenli in the heallh situation of the people. Therefore,

DIP, vhich brought health and educetion to people during its development
period, may possibly introduce disease as a result of more ceanalization
and the new policiecs of the government.

So far, every large dais scheme which has been consiructed in Iran
has had its assoclated hydro-electrac power project. Since the Second
World War there has beecn a great attempt for the industrializatroa of
Iran. A great effort has been made for the development of i1he electric
povier industries. Price to the 19%0's electracity was alwmost untiown
in Tran. By 1902 (the end of the Second Development Plan) the instilled
electricity capacity was 6C times that of 1975. Half of this capacily came
from hydro-electraic power plantis (see Chapter %). Electiricity services

10 Tran wa2re inefficient in terms of poth quantiiy and qualitly. Wilh Lhe



creation of the Ministiry of Water and Power in 1964 all the {asks of
planning, implementation, supervision and management of electiric

power generation and transmission were undertaken by this Ministry.
Since 1964 it has been hoped that the situation of electricity supply,
transmission and distribution will be improved at the national, as well
as the regional level in both quantity and quality.

During the Third and the Fourth Developmeni Plans, more hydro-
electric power projects were constructed. By 1973 (end of the Fourth
Plan) over one third of the electricity generated in the couniry came
from hydro-electric power plants.

By l978 Lhe contribution of the hydro-eleciric plants Lo the
total installed capacity of Iran is expected to decline to almost
onc fifth (see Chapter 3). 1In the future more electricity will be
produced through the installalion of a number of nuclear power stations.
The economic feasiblility of such enterprise for Iran seems quesiionable,
at least for the present time. This is mainly because for the generation of
nuclear power, Iran has to depend entirely on expensive foreign technology
and knowledpe. In addition the disadvantages of the generalion of nuclear
powser in terms of its associated envirormental impacts is now well known
in the advanced countries, if not in Iran.

Until now, the largest hydro power plant in cperation in Iran
in terms of its installed capacily it {he Mohamad Reza Shah Pahlavi
hydro pover plant on the Dez river. The plant has been in operaiion
since 1lhe Spraing oi L963. The regional economic impacts of the project
with repard Lo the development of industry and commerce have Loen

somevhat behind those which had besn planned. This is mainly becavse of




the high electricily tariffs in Khuzesian (see Chapter 16). The social
impacts of hydro-electricity supply from the dam have been very
significant. The number of electricity subscribers and the per capitla
electricity consumption for both the urban eleciraicity consumers and
i1he urban population show a noliceable development, though it is still
small compared with that of the advanced countries.

In pure economic theory, cost-benefit analysis of the Pahlava
hydro-pover project has indicated that the progect has not besen
beneficial (see Chapter 17). Because of the lack of an electricity market
in Xhuzestan, half of the electricity has been ;ransferred to Techran
al a very low price siunce 1971, Had there already existed zn electricity
market in Khuzestan, all the electricity prcduced from the dam would have
been consumed in Khuzestan and the progject would have been beneficial.
The Shahbanco Farah dam in Gilan illustrates the same probloms. The
market for its electricily was 1lhought by the planners to be the Gilan
arca. However, lhis can only usc 20,000 Kw out of a total 87,500 Kw
which represents the installed capacity of the dam. Becausc of the lack
of an electricity market, the electricity produced from the dam is
iransferred to Tehran over a 240 Km line which cost an estimated
500 miilion rials.

Tn Knhuzestan, if the growth rale or electricity demand follows
the seme trends ss 1n the past 14 years, the "break-even" poinl of the
project will be 1cached in the 2arly 1980's, which is afticr almost 20 years
of the or=ration of {1he dam.

Multi-purpose dam schemes In Iran reveal time conflicts betveen Jhe

watev floui required forr powoe and the {low needed for irrigation. Tho
1 ¥ £
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peak demand for irrigation is during the nine months from March 1o
November. The water stored during the winter could be used for

irrigation in {the summer, but the peak demand for electric power is

in winter. The same problems exist between the maximum need of water

for irrigation during the day and the maximum water need for electricity
generation in the ecvening. This has caused greatl quarrels on the one

hand between the farmers and the officers of the depariments of irrigation
within every water and power authority and on the other hand between the
senior officers of the departments of irrvigation and the departments of
the dam operations. The latter was specifically the cas= which was
observed by the author in Gilan in July 1975(when the dam was visited

by the author in July 1975 only iwo generators out of 5 were in opsration).
Within the Dez Irrigation Project also the farming organisations were
complaining abcul the shortage of water during the day and at the

weekend for jrrigation and the problem of shortage of irrigators during
the night when water is available but irrigators are not.

One of the most important environmental reasons for the disappoinling
results of the large dam schemes in Jran is the way in whach soil erosion
wilhin the celchments behind the dars has been grossly under-estirated.
This hes meant thet the calculstions regarding the life expectancy of the
man-made reservoirs have becn extremely optimistic (see Fig. 17-1).

As a resule bone conomic worth of the projects has bheen substantially
reduced. (See cost-benel iy analysis of the hydro-powsr project of the
Pahlavi dam scneme in Chapter 17). In addition dams have often becn
planued and corstructed on the basis of a short pericd of hydrological

obscrvations. (Tp Lhe casc of the Dez Dam less than five years instead of

atl least 30 years).
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The available rccords on the Dez river seem to have been for perlods
of greater precipitation than average. This has meant that the project
has been designed for a mean discharge value which is actuvally greater
than the long term average. The consequence 1s that the project will
produce fewer benefits than were planned or hoped for. The best example
of this is that the Pahlavi reservolr can produce an average of approximately
2,050 milliion Kwh of electricity per annum instead of 1ts installed
capacity of 4,555 millicn Kwh/year (see Chapter 16). Another example
can be seen from the Karaj dam which was designed and constructed for 1he
installation of three generators with a total capacity of S0,000 Kwh
wheress only two generators have been installeda and, of these two,
usvally only one 1s in operation al any time. (Author's ohservalicn
of the Karaj dam power house in June 1975.) The same situation
{for the Shavbanoo PFarah dam. Only two generators out of five
were in operation, when the dam was visited by the aubhor in July 1975.

The experaience gained through this analysis suggests a great
gquestion. This is whether it was necessary to install generators wherever
a reservoir dam was constructed. Perhaps al first, from the point of
view of lhe planners who designed the large multi-purpose dams for Iran,
this wes because of a gencral feeling lnat each Kwh generated by falling
water ivrespective of geason or hour of the day wreans conservation of
exhaustiole fuels and a corresponding saving in thermel plant operation.
Oue may not be convinced becavse surprisingly no cleciric pouer system allerna
Live analysis nas ever been wade by the consultant companies vhich confirmed

ihe ecoacmic pre“erence of the hydro-electric power systems in Iran compal ¢d

with any thermal power syslems. Bupeovience has shoun thel electricaly
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produced by the dams could be cheaper than that of a thermal plant
provided that 1be costs of the transmission and distribulion systems

are disrcgarded (see Chapter 17). Tweniy-five years ago, when the large
hydro-power projects were being conceived for Iran, the logic of Lhe

construction of these projects in terms of saving fuel was meaningless.

)

This is especially true for the XKhuzeslan region which has abundanl available
natural gas resources.

Experience gained through this analyticel work as well as work carvied
out by other reserchers in ITran and abroad, express doubt as to the
wisdom of continuing to build large high cost water rezource projecte.
Had smaller projects been designed and consirvected, Lhe schemes would
have been completed and would have earned a relurn long before the
high priority schemes could be put to beneficial use. The question
therefore arises, whether long-range development progremmes necessilatiug
large capital outlay should have been given top priority when smallier
undertakings often yield earlier returns and provide greater benefits
to classces needing the greatest help. In spite of the large size of some
waler resource progects, the proportiion of the total populaition which
benefils directly from them is si11l surprisingly small. Also ihe regions
receiving new irrigation water supplies are only a small portion of the
tolal culiivated area of the couniry. he governmont should have decided
whelber wmoney spent on building a dam is better u.ed than on somz wozally
different development of its environment, e.g. transport; whether onc large
or several small dams are Lo be prefevrred, and wheihcr expenditure 1s Lo bo
stricily economic, nr partially or wholly rcgarded as expendiiure on

social welfare. In addition, and nweh wor~ important, ihe povernmeny
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should have decided . hat methods of farming vere to be undertaken on an
irrigation scheme, and whether they should be wmechanised agriculiure
operated by the peasanls, traditional agricultiure, mechanised apriculture
with paid labour or a combination of Llhese. If ihe peasanls are to
become the opefa£ors of such projects they may need subsidies and training.
The size of their holdings should have been decided - a very difficult
yet crucial matter., Crop combinations, rctations. methods of harvesting,
proccesing and marketing all call tor decisions between alternatives.,
These were mecasures that, because of 1he absence of sufficient research
and records, or because of some political issues. were not considered
seriously by the planners and also by the [ranian avihorities involved.
In addition, perhaps, all atiention has been devoled almost enbirely to
ihe solution of engineering provlems and also lhe proplems of financing
the projgects with lattle or no consideration of the needs of the local
communities who will be aflecled bv tlie projecis. The lack of such
coordinated surveys and studies is considered a crucial point for many
large water development projgects in Iran. A few works which have been

carried oul by foreigners are either nci comprehensible to the Tranians

o

or else they are scaittered and inzzecessible in the different departments

of ministries in Tehran and/or in the rcpions. Such works have often cost
millions of dcllars to prepare. Recause of these problems, despite the
very great advantages which Lhe larrse dan schemes should have brought,

in practice, they arc very fcw. 1L has becen claimed that the dissemination
of knovwledee of modern 1rrigaticn (~ehniques could not e easily achireved

amoups. the peasant forrers. Ao a reoult although Lhe distrioution of

ot 1 . v . - A -~ 3
water theouph newly censtcuvelod -anol vetuerks hes been schioved, the

7

9
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utilization of the water by the farmer for irrigation has often been
wasteful and in some cases has given rise to salinity problems (see
Chapter 18). Water pricing policies also have not stimulated more
efficient use of water, but rather have discouraged it. It is now
clearly reCOgniied that the newly constructed irrigation and drainage
networks have not been functicning as efficliently as was initially hoped.
As a result in the Fiftih Developmeni Plan considerable emphasis has been
placed on the successful and profitable operation of irrigation nelworks
below the large reservoir dams. Greater supervision of water resources
are to be introduced to ensure that wastage 1s reduced to a minimum,
Also attempts are to be made to improve traditional irrigation and
drainage networks by direct government and/cr by financial assistance.
through self-help programmes. The implementation of trkis part of the
prlan should notl be vnder-estiwated since the traditional systems are
so important 1o the rural livelihood. It seems unlikely that the
programme will be successful throuvgh the self-hclp assistance priaciple.
This is because after the implementation of the law concerning the establish-
ment of the agro-business enterprises and ihe farm corporations, +the
confidence of the peasants has been greatly undermined. They often do
not invest for the improvement of irrigation and drainage networks,
because many of them still do nol know whether their land will be purchasced
compulsorily, or what their new pwoers and rights will be in the rural
community.

The application of recent modern technological advances in waier
resource managemenl to the Iranian situation, such as sea water desolinallon,

cloud seeding and recyeling of waste walers, are new phenomeng. Amongst



these, sca water desallination was begun earliest (du. ing the Fourtih
Plar). Althoach this 1s a costly technique for iran at ilhe present
time, it is likely to supply more water for urban and industrial
purposes in the fvture.

In general over the next decasde or so 1t seems inevitable that the
demand for waler will continue to increase rapidly in Ilran.

With regard to the demand for water by differenil users (zgricultural,
domestic and industrial), Iran is now in a situation that some of the
advanced countries such as the U.S.A. were faced with in the early
nineteenth century (see Chapler 1).

The agriculiural demand for waler seems likely 1o rise at a much
slower rate than that for industrial and domestlic consumplion. This
is partly because most of the easily irrigable land is already utillized,
If the continued rapid risce in the population causes fur Lher demands for
food and fibres on the country's agricultural capacity, ilhen therc wiil
be a need for a further large incresse in the area of the agricultural
land. 1In such circumstances, therefore, it is likely 1hat more aiviention
will be conecentrated on the efficienl utilization of available water
resources.,

Expuniion of indusirial activitices in and around the large cities
will reanlt an a2 lerger sharc of the Ilnereased demand for water. 'ehran
har alreadv beoen faced with the problem of waler supply. It is difficult
to predict Lhe urban demands Tor water iu Iran bul from Lhe experience
of Wehren 36 18 likely Lo be very large (sec Chapler 7).

VWit aneoreasting urbenizotion, there wiall also be the assocusaled

iNcretss. 21 the peoneral slardaris of Iiving. This in tuvin means
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greater per caplita demands {or waler. The advanced countries experienced

this long ago (see Chapter 1), whereas 1ran is being currently faced

wilh this phenomenon. The common rises in the standards of living

produces a tremendous burden on water supply systems. As was discussed

in Chapter 2, oniy the northern and western parts of lhe counilry have
abundant water surpluses. As a result it seeme 1nevitable that in the
future, large scale water movement by pipelines or agueducts will become
essential for economic growth in Iran. The Lar project will be Lhe

first major project of this kind. This progject diverts waters draining

into the Caspian Sea towards the basin of the cenlral desert.

In future, for successful water resource development, the following
manapgerial measures must he laken irntc consideration:-

1) Great efforts must be made to ensure the efficient use of
water already avallable within the irvigation progects.

2) Urgent action must be taken by ithe govermment or through the
self-help principle of the farmers for the improvement of
iraditional 1rrigation and drainage networks. The latler could
not be hoped for unless inceanlive measures were crecated by the
government,.

3) The construction of Lhe irrigation and drainage networks associated
with the large reservoir dams under construction or a2t the planning
stage must he carried cuc samullaneously with the constructaion of
the dam.

4 It seems there i1s nead for an racrease in the number of synopllic,

rain pauglng and climeilolccical ztations,

(Wi
A

tlydrological and metcorclogica! daba must be recorded reegnlarly and

1he data stored in comrmiters.



6)

9)

10)

11)

]
o
o

Waler resource development projects must be drawn up based on
long-term hydrological data (at least 30 years).
Research has to be done on the assessment of long -term water
demands by different users (agricultural, industrial and domestic)
in every region, as well as at the national level.
Water resource development projects for industrial and urban
purposes should not lecad to a reduction in waler supply for
agriculture and s0 eliminate irrigaled areas.
Water resource developnent projecls require integrated planning
using both surface and ground water resources. Therefore research
has tc be done on the following measuvres:
a) Assessment of the available ground water resouvrces which
can be economically developed.
b) Feasb1lity sludies of the application of artificisl ground water
recharge techniques.
Introduction of the recycling and re-use of water for industrial
purposes, especially in areas of water shortage such as in Tehran.
Allocation of funds to water resource development projects must
be carried out in a coordinated way. In other words, all
agricultural inpuls must be financially assured for a relalively

long period.

Preority must be given to regions with high agricultural potential
£ g g &

ai the planning stage. This means lhat scarce resources of capital

must pe accumulated

)

n the areas of nigher potential.
Plaazs must be drawn up in such a way thal a higher proportion of
ilie populatior benefit from the progeet. Theretfore capital

*pvestment in erearn of scaliered vopulatior should be avoided.

653



14)

15)

16)

17)

19)

20)

Agricultural development of Iran must function as a supplementary
element within theeconomy of the country, not as an alternative.
Social surveys must be considercd as a prereguisite for wvater
resource development plaming. Research has to be done in this
field in tﬁe irrigation projects already constructiced, as well as
within those under construction or at the planning stage.

Research needs to be done on the problem of soil erosion in the
upper parts of the catchments of the reservolir dams already in
operation and those under construction or being planned. Scil
conservation measuvres must be set up long before the consiruction
of these dams.

Flood damage has been enormcus in fran so far. Research ought

to be done on the impact of {loods on both controlled and
unccntrolled rivers. New techniques of flocd control muot e used
to reduce this damage.

Multi-purpose water resource projects will create wmany new
inter-related problems. These problems have {0 be investiigated

in detail prior to the construction of the projecti.

The economic feasibility of projects ought to be investligated
accurately before the time of lhe execuvtion of the projgects. 1In
doing; sc, the wastage of scarce capital resources and the disappoivting
results will be consliderably reduced.

The 1nstallation of the hydro-electiric power plants must be
avoided unless the economic {easibilit

v of such enterprises as

iechniques.



21) Plans should be drawn up based on nationral capabilities and
national needs. JTwmported {technical, adminislrative and economic
models regardless of ithe countries ol their oragin (capitalist
or communist) have not been successfurl so far. These models have
brought a few adventages. Against these advaniages stand many

problems, the solution of which is very difficuli.

N
N
~

The education of the farming population with regard to the use

of modern techniques of irrigation and farming, the application

of improved seeds, ferililizers, pesl control, insecticides, elec.
must be considered seriously at the planning stage as well as during

the execution of the prrojgecls.

Having said so much concerning the tarpge damns cne should nol lose saight
of the fact that small dams, often of rock or earth, may not receive
much attenticn in the litcrature, but yet may be of great local,

impor bance, especially when large damws camnot pe built, or al least

not for many years. Small dams should be encouraged to improve water
supplies for man and animals, especially iu the dry and poor areas,
such as some parts of the central, southern and south-eastern provinces

of Iran.

Todey efter almosy thirty ycors of trial and errcr in waver
resource develcument, it is clearly recopgniced that it is more feasiple

and convenient to look at neture =2

w

T 15 and to use water and land
resources in a wmore natural way. In doing so many problems will be
avoirded ard envicomnenial values wi'dl be conserved, 1n general, vacer

for lran and for other nalicus wmus. .2 regarded as one of man's mo=t
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fundamental assets, an esseriial of civilazatlon, yeot one in short supply

in meny parts of the world (see Chapler 1).

2
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APPENDIX A

DIP - Absolute Maximum Air Temperalures (Deprees Centigrade)

Year May June July Aug Sept Sumrer

Andameshk 1961 45.0 50.0 50.0 49.5 44,0 50.0
1962 s 48.5 k9.5 W7.0 45.0 49.5

1963 41.5 46.5 49.5 48,5 Ip .5 49,5

‘ 1964 46,0  46.0 49,5  49.0  45.0 49.5
‘ 1965 - - - - - -
1966 - - - - - -

1967 ho .5 48,5 52.0 49.0 - 52.0

Maxium 46.0 50.0 52.0 49.5 45,0 52.0

Dezful 1951 41.0 5.0  50.0 48.6  50.0 50.0
1952 4k 0 4.8 ha. 19,2 4.6 49, )

1953 h6,.5 k7.5 49.8 47.8 46.5 49,5

1954 40 i5.5 48.5 h7.5 46,0 48.5

1955 - - - - 50.0 50.0

1956 k7.0 49.5 50.0 50.0 47.0 50.0

1957 43.5 47.5 49.5 50.0 46,5 50.0

1958 45.0 18.0 49,5 49.0 47.0 ' 49.5

1959 45.0 48.5 48.5 49.5 k7.0 49.5

1960 46.0 50.5 50.0 49.5 47.0 50.5

1961 45.0 48,0 50.5 49,5 45.0 50.5

1962 45.5 48.0 51.0 50.0 46.0 51.0

1963 42.0 49.0 51.5 49,5 46.0 51.5

196/ 46.0 48,5 52.5 49.0 46.5 52.5

1965 47.0 48.5 53.0 50.0 49.5 51.0

1966 45.0 hg.0 48.0 49.0 k7.5 49,0

1967 7.5 47.5 54.0 48,0 - 54.0

Mao: Lmum 47.0 50.5 54.0 50.0 50.0 54,0

Source: DRC. 1970. Agro-business opportunities, Prospectus Series No.H
Grape preduction, process g #nd marketing., Imperilal Government
of Iran. ®WUPA. Tanle 73,




Viater

Natural Discharge of the Dez River - 1054-1962

(m”/sec)

Dezlul (at gauge stations 300 m and 375 m upstream from bridge)

year ending

APPENDIX B

50 September Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1054 ~ - - - 453 807 77 6e6 338 214 141 S8
1935 86 125 Lu7 267 169 L6k 508 478 225 137 100 83
1936 89 120 163 170 314 459 556 395 238 165 100 82
1957 72 71 o4 160 290 531 811 8h1 408 211 128 o3
1958 107 170 207 261 227 455 362 21l 138 o1 72 59
195¢ 52 55 20k 154 178 4o1 573 B2l 182 123 88 S5
1960 =8 64 70 175 108 171 371 294 154 98 63 53
1961 48 79 90 kot 298 305 183 469 214 136 9% 66
1962 58 €7 109 198 323 195 417 361 181 120 g4 62

Mean annual

Ministry of Water & Power, KWPA. July 1971.

and Reservoir 2n the Dez River in Khuzestan, by resource investigations progect,

Long term operation and capabilities of M.R.3. Pahiavi Dam

Ahwaz.

Table IT-4.

Q¢9
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APPENDIX C

Mean monthly precipitation at the Dezful St atlon (mm)
Mean monthly water flow into the reservoir (m”/sec)

Mean monthly water released from the reservoir (m’/sec’
Mean monthly agricultural water use of the DIP (m)/sec’ :

1964 - 1969 - |
YEAR b F M A M .‘J‘ ’ Y A 5 0 N )
1564 Precipitation 2.0 20.% 10.9 0 0 ‘ 0 0 0 13.0 7.0 )
Water flow into reservoir 100.0 | 182.0 %87.0 33.0.0 232.0 83%.0 ' 57.0 8.0 59.0 105.0 |
Water released from reservoir 39.0 67.0 2C0.0 278.0 180.0 160.0 192.0 172.0 172.0 184.0 ;
Agricultural water use
1965 Precipitation 171.3 11.0 39.3 9.5 0 o 0 23.0 87.0 5.4 )
Water flow into reservoir 381.0 305.0 418.0 392.0 314.0 97.0 83.0 80.0 233.0 116.0 l
Water released from reservoir 128.0. 191.0 343.0 255.0 183.0 1780 ‘;88.,9 206.0 199.0 204.0 149.0 180.0 |
. . o
Agricultural water use 37.7" 4'9.9,". B »‘:v: . 80.3 8.7 79.8 4u.2 50.0
1966 Precipitation 28.0 85.0 46.5 5.5 3.0 oL 0. 0 0 26.5 0 30.0
Water flow into reservoir 154.0 500.0 44%.0 336.0. 311.0 197 o 1450 110.0 87.0 99.0 73.0 78.0 \
Water released from reservoir 148.0 © 325.0 128.0 237.0 180.0 183 0 200.0 210.0 202.0 . 170.0 167.0 1459.0- |
Agricultural water use 37.8 15.0 36.7 38.0 1.2 5@'}-7 598 75.6 75.8 73.0 = 13,0 47.-6
2 N .
1967 Precipitation 15.5 59.5 10.0 17.6 22.5 0 0 0 0 1.0 68.0 7.5
| Water flow into reservoir - 91.0 117.0 238.0 269.0  258.0 11'5..0.'. - :_‘ 53.0 640 54.0 134.0 111.0
Water released from reservoir 149.0 129.0 . 126.0 84.0 98.0 134’.:6;.'- isé.o 166.0 160.0 152.0 118.0 110.0
Agricultural water use n.o 54.0 50.0 43;0 41.0 62.0, “.‘ :.Z‘.__. 79.4 79.9 80.5 32.0 19.0
1968 - Precipitation 30.5 54.0 6.5 53.0 26.5 o o : 0 0 2.0 66.0° 66.5
' Water flow into reservoir 158.0  213.0 305.0 548.0  472.0 216.0° .-if17f7.o 122.0 96.0 THO 130 198.0
Water released from reservoir 99.0 100.0 242.0 325.0 48k .0 277'.o' ;>_l‘9j8'.o_ 200.0 200.0 194.0 145.0 146.0
Agricultural water use 38.0 25.0 ‘ 59.0 48.0 48.0 61?;;»6"' | “7_'3.'0,' 87.0 gk.o 86.0 30.0 17.0
1965 Precipitation 172.5 n.0 56.0 67.5 31.0 0. ]1 o 2.0 o} 2.0 29.0 k6.0 ° .
Water flow into reservoir €67.0 463.0 . 1,264.0 1,151.0 675.0 370'.:0‘ E :258 0 172.0 119.0 101.0 110.0 121.0
Water released from reservoir 512.0 522.0  1,216.0 1,151.0 642.0 40éf.o_ ‘t 3_»13‘.0 ©. 7 216.0  180.0 19%.0 i91.0 186.0
Agricultural water use 13.0 13.0 34%.0 27.0 ég.o 50..0' ]- 7.0 88.0 82.0 “79.0 29.0 5.0
{ ' {

Sources:

(a) KWDA .h

Resource Investigation Project Department. (Date were obtained from Engineers --

. Dehganian, Mostofi and Hosainzadeh April 1975). Also from Ghazinoori, M.,
MlmSTJ’\I of Water & Power, Department of surface water resources, personal communications
in Pebruary and May 1975. ST

e e

~{b) Ministry of Water & Power, KWPA, July 1971. Long term ope?'ation and capabllities of ‘
M.R.S. Pahlavl Dem and Reservoir on the Dez River in Khuzestan by Resource Invest.;gations:ll S

) Project, Ahwaz, ;ab;e II-k, v ‘ g . : o
(‘ .
’ |




APPENDIX D
Mean Monthly Discharge of the Karkheh River at Hamidieh Station. 1964 - 1969
(Drainage Area - 51,900 ng) (Discharge - mj/sec)
Year Mean Monthly Discharge Aﬁzzzl
J F M A M J J A S 0 N D M-A

1964 75.3 116.0 206 169 69.7 22.7 14.3 8.56 6.18 30.20 59.0 89.0 72.4
1965 246.0 118.0 212 232 155.0 42.0 18.8 17.60 13.50 9.26 22.3 76.9 105.0
1966 47.5 259.0 265 212 123.0 30.9 19.3 14,40 13.00 27.80 115.0 56.4 98.6
1967 45.8 83.1 104 110 106.0 33.0 14.0 8.09 8.49 39.60 bo,2 20.6 52.1
1968 82.8 103.0 193 262 391.0 211.0 48.9 30.90 23.90 12.60 35.5 122.0 127.0
1969 197.0 638.0 681 1,150 862.0 290.0 145.0 91.80 €5.30 28.20 82.5 128.0 358.0
Source: Data "lere obtained from Chazinoori, Offlcer of the Department of Surface Water Resources,

Ministry of Water & Power, February and May 1975, Tehran.

ov9



AFPENDIX E

Total Water Requirements from the Dez River below the Pahlavi Dam Reservoir (m?/sec)
Use J F M A M J J A s o N D
DIP including Haft-Tappeh 17.3 29.8 65.6 91.6 101.8 122.0 143.5 136.4 103.4 €0.0 29.0 15.5
¥ilitary lands 0.1 1.7 3.4 5.1 5.8 7.0 7.2 6.6 5.7 3.4 1.8 1.2
Zavieh ] 2.9 2.5 2.0 3.4 3.4 2.8 3.8 4,7 4,6 3.9 3.3 3.2
Dez East Flood Plain 0.2 0.4 0.9 1.5 2.8 3.6 3.6 3.3 2.4 1.4 0.9 0.2
Dez town. Pumps plus 10% 12.1 12.1 14.3 12.1 12.1 9.9 14.3 15.4 19.8 13.2 9.9 8.8
Housing area 0.5 0.5 0.6 0.8 1.1 1.2 1.5 1.6 1.4 1.0 0.8 0.6
33.1 46.8 86.8 114.5 127.0 156.5 173.9 168.0 136.9 §2.9 45.7 29.5
Reserve and contingency
levels (estimated
at 25 %) 8.3 11.7 21.7 28.6 31.8 39.2 43,5 42,0 34,2 20.7 11.4 7.4
42 59 109 144 159 196 218 210 172 104 58 57

Scurce:

Ministry of Water and Power, KWPA. July 1971.
and Reservoir on the Dez River in Khuzestan;'by Resource Investigations Project, Ahwaz, Table V-F.

"Loong term operation and capabilities of M.R.S. Pahlavi Dam

18%°)



New Habitats of theSchistosomiasis Snail and Infected Areas created by the Expansibn of

642

APPENDIX F

the Greater Dez Irrigation System

Name of Village -

Area

Type of Habltat

Date of
Investigation

Hossayniye, Balangoon

Khosrow agro-worker village

Bayza

Boneh Issa
BonehAMahmid
ﬁoneh Morad

Chichali Ahmad

Chichali Bali
Chichali Karam

Chichali Rahim Khani
o

Chaleh, Shahrokni

Khalaf, Haydar

Khan Abad, Ghotb

Khayr Abad

Mian Choghan

Morad Hadi

Radadeh

Sayedeh
Sayed Moosa

Sayed Razi

Pilot irrigation

1

Haft-Tappeh

n

-

-

West irrigation

1

1 Canal
1 Drain & 1 Swamp

2 Canals, 3 Drains & 4
night storage reservoirs

.1 Canal

1 Canal, 2 Ponds
1 Drain
1 Drain

1l Canal, 1 Drain &
2 Swamps

1 Drain

1l Canal & 1 Drain

No infected habif®t but]
it is located between

two other chichali -

1 Drain & 3 Swamps

1 Drain, 2 Swamps and
1 Side-pool

1 Drain & 2 Swamps

1l Swamp & Drain tailed
to Karkheh River

1 Canal, 1 Drain and
1 Swamp

2 Canals, 5 Swamps and
2 Ponds

1 Canal & 1 Swamp

-1 Drain

1 Drain & 2 Swamps

2 Drains & 3 Swamps

1st quarter 1972

ond quarter 1973 |

2nd quarter 197Qj
Uth quarter 1972i
3rd quarter 1972;:; -
1st quarter 197é1

ist quarter 1973;3‘

bth quarter 1972 i:
btk quarter 1972-

4th quarter 1972

1lst quarter 1973

4th quarter 1972
2nd quartér-i973
Jrd quarter 1973

Mth quarter 1972 :

1st & 4th
quarters 1972

1st quarter 1974 |
kth quarter 1972

Znd quarter 1972}

'Caused by

Extent of Infection

Anhwagz.

Personzl communication, Aprll 1975.

- 8havayeh " " 2 Drains 1st & 3rd
‘ gquarters 1972 -
Source: Hazrati, The Health Department of the Minis

try of Health in the Khuzestan Privince, |::

Expansion

i1

Excess water

14 "

Expansion

1"

" -Excess water

Highly infected.

Possibility of infection

Higﬁly infected
No infection yet

Highly infected

Y "

No infection yet

Possibility of infection

Possibility of infection

Possibility of infection

Highly infected

Highly infected

Highly infected

No infection yet

Highly infected

Possibility of infection




S

APPENDIX G
Cost of Sugar Production at Haft-Tappeh Sugar Cazne Project - 1962-T4
Sugar Total cost Total cost y Cost per tonne (A) Cost per tonne (B)
Year production (Alternative A) (Alternative B)
(tonnes) (rials) (rials) rials/tonne | US.$/tonne | rials/tonne |US.$/tonne
1962 17,003 796,874,980 721,712,000 46,866.7 618.7 hp 4462 560.0
1963 15,298 730,284,980 650, 894, 800 47,737.3 630.2 42,547.7 561.6
1964 25, 847 762,195,380 680,299, 400 29,488.7 389.0 26,320.0 347.0
1965 37,023 777,909, 420 694,245,900 21,011.2 277.0 18,751.7 247.5
1966 38,615 809,528,390 724,712,900 20,964,1 276.7 18,767.7 2477
. 1967 42,394 833,332,750 747,670,800 19,656.9 259.5 17,636.0 235.9
1968 47,833 880,956,750 794,232,200 18,417.0 243.0 16,604.3 219.2
1969 54,100 915,963,870 825,998, 600 16,927.8 223.0 15,265.2 201.5
. 1970 54,716 925,318,020 832,112,100 16,911.3 223.0 15,207.8 200.7
1971 49, 348 992,855,560 892, 328, 400 20,119.5 265.6 18,082.5 238.7
1972 62,438 1,174,915,800 1,104,221, 600 18,818.0 248.0 17,685.1 2%3.5
1973 88,166 1,935,172,200 1,767,792,000 21,949.2 222.8 20,050.7 294.9
1974 97,296 2,398, 437, 400 2,231,057,000 24,650.9 362.5 22,930.6 337.0
Note: A research group of the Institute of Social Research and Studies of the University of Tehran points out that

(1) Research Group, 1965.

in 19€5 the sugar cost per tonne at Haft-Tappeh was high compared with the Dominican Republic standard of $100

per tonnel. (The cost of Sugar at Haft-Tappeh ranged between £170 - $200). As it is showm in the above chart,
in both alternatives the costs per tomne have always been over $200. It was only in 1969 & 1970 that the cost
of sugar was the same as that quoted by the research group.

Rural economic problems of Khuzestan in Tahjlqat-i-Eqtasadi, Nos.9 & 10, pp.153-223.

p.180.
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APPENDIX H

Crants and Loans supplied to the Farm Corporations - 1968 - 1971
1 Total free grants Total
o | orenatre | oot v | e | AT, | e e Lo
(rials)
1968 4, 698 214 45,551.0 €9 14,687.0
1969 6,169 230 37,283.0 70 11,347.0
1970 6,169 173 28,043, 4 73 11,833.3
1971 8,689 343 39,473.2 106 12,199.>
1972 15,250
1973 22,778

Source: Plan and Budget Organisation, Statistical Centre of Iran, Statistical Yearbook of 1352. p.304.

vr9



APPENDIX I
Loans Supplied to the Rural Co-operatives - 1964 - 1973
1964 1965 1966 1967 1968 1969 1970 1971 1972 1973
(1) Number of Cooperatives 3,846.0 | 5,518 | 7,033.0 | 8,236 | 8,388.0 | 8,102.0 | 8,298.0 | 8,450.0 | 8,361.0 | 2,717.0
(1) Number of Members (1,000} 665.0 T46. 936.0 | 1,087 | 1,260.0 | 1,400.0 | 1,606.0 | 1,854.0 | 2,065.0 | 2,263.0
(2) Loans (1,000,000 rials) 1,434.,0 | 1,883 | 5,024.0 | 4,077 | 5,041.0 | 5,752.0 | 6,314.0 | 6,812.0 | 10,072.0 }12,370.0
(2) Loans per Member (rials) 2,156.3 | 2,524 | 5,367.5 | 3,750 | 4,000.7 | 4,108.5 | 3,921.5 | 3,674.2 | 4,877.5 | 5,466.2

Sources:

(2) Ibid. p.263.

(1) Plan and Budget Organization, Statistlcal Centre

of Iran, Statistical Yearbwck of 1352, p.302.

&9
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APPEMDIX J
Indicated Supply and Demand Balance
Selected Annual Crops of Iran
(million tonnes)
1
Supply Demand Balance
T
1975 | 1980 | 1975 | 1980 | 1975 | 1980
Wheat k.9 6.0 5.8 6.9 -0.9 -0.9
2 2

Barley 1.1 1.3 0.9 1.1 0.2 0.2
Rice 1.5 2.0 1.5 1.8 *(+) 0.2
> v -
Sugarbeet 3.6 5.1 5.5 6.6 -1.9 -1.5

Sugar Cane 0.8 1.1

Alfalfa 1.8 2.8

Other fodder crops 0.5 1.3
Pulses 0.2 0.3 0.2 0.2 *(+) (+)
0il seeds 0.2 0.3 0.3 0.4 -0.1 -0.1
Vegetables 2.4 2.8 2.3 2.9 *(+) #(+)
Potatoes 0.6 0.9 0.6 0.7 *(+) 0.2
Melons 1.3 2.1 1.3 1.7 *(+) 0.3

l

Source: A. Lebaron, Tables S.7, S.8 and 8.9 cited in Kaveda, H.
1973. I.L.0. p.l2.

1. Estimated production from all crop lands, existing and planned.
2. Human consumption only. 1965 animal feed consumption estimated at 2.
5. Sugarbeet equivalent demands.

*(+) 1Indicates slight surplus.
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APPENDIX K
Indicated Supply and Demand Balance
Selected Iranian Agricultural Products
(thousand tonnes)
Product 1975 1980
Milk equivalent (total) - 1,368 - 1,527
Meat: Sheep and goats - 64 - 76
Cattle and buffalo - 38 - 54
Other red meat - 14 - 20
Poultry - 36 - 50
Vegetable oil* - 62 - 54
Sugar - 291 - 208
Eggs 6 5
Cotton (1lint) 155 215
Animal products: Skins 16 18
Wool & hair - 20 - 26
Hides - 7 - 9
* Net of amount available from domestic cotton seed production.

Source: A.Lebaron, Table S.10. Cited in Kaneda, H., 1973.
I.L.0. p.l3.
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APPENDIX L

The Analysis of the Capital Recovery Factor

To solve the problems of discounting, the capital recovery
factor was developed to reduce the work required. In other words,
to produce equal value of costs for each of the 50 or 100 years of
projections for the projects of the Pahlavi dam scheme, 50 or 100
separate single-payment present worth factors would have to be applied
to find the present worth of the uniform annual cash flow. The task
was made much shorter by developing the uniform-annual-series factor.

The uniform-annual-series factor indicates equivalence between the

value of the capital investment at an earller date and its equal amount
at the end of each of the N years or between the N equal values at the
end of each year and an accumulated amount. To derive the equation of
the capital recovery factor, the sinking-fund factor must be calculated
first. The sinking-fund factor indicates the number of rials which must
be invested in uniform amounts (A) at i% interest at the end of each of
N years to accumulate 1 rial (F). The functional notation is (A/F 1% N).
By the application of the single-payment-compound-amount factor individually
to each of the N values of A and by summing the result to obtain F, the
result would be:-

F=A/1+(+1)+ (1 + 1)2 + (1 + i)3+ eee +(1 + i)n -:57 I.
where the first value of A accumulates no interest because it is withdrawn
immediately upon deposit and the last value of A accumulates interest for
N - 1 years. Multiplying both sides of equation I by (1 + i) gives;

(1L + 1)F = AZ?& + i)+ (1 + 1)2+ (1 + l)3+ (1 + i)4+...+(1 + i257 II.
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The relatlionship may be converted from a series to an explicit expression
through term by term subtraction of equation I from equation II to glve:-
— n —
iF = A/ (1 +1) -1/
Then the sinking fund factor becomes:-

1
(1+1) -1

A _
- III.

The capital recovery factor indicates the number of rials (A) which can be
withdrawnin equal amounts at the end of each of N years, if 1 rial (P)

is initially deposited at i% interest. The functional notation is

(A/P i% N), because:-

A A B
S - 25 =
P ¥ P

A
In which E is the sinking fund factor and % is the single payment compound
n
amount factor "(1 + 1) ". If the equation ITI and the eguation:
n B

n
s = (1 + 1) " are substituted the capital recovery factor: " % "

will be obtained through the following equation:-

A 1 n

P~ s ipo1 D)
n

A i(1 4 1)

P (1L+i)n -1
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