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CHAPI'ER 17 

ECONOMIC APPRAISAL OF THE 

MOHAMAD RE ZA SHAH PAHLA VI DAM SCHE!'-1E 

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 examining costs of the 

expected benefits. The classical legislative description of benefit-cost 

analysis is in 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 

2 
a recent phenomenon • 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 

their inconsistency. In this analysis an attempt is made to produce an 

integrated and consistent economic evaluation. Since the Mohamad Reza 

Shah Pahlavi Dam scheme consists of a number of projects, each project 

was evaluated independently, and where necessary, in combination with 

others. 

17-1 Benefit-Cost Categories 

Because benefits and costs stem from so many kinds of effects, a 

systematic procedure is required to make sure each effect ts considered 

and evaluated. Unfortunately even in the u.s.A. water resource planners 

and governmental agencies have not used consistent terminology to describe 

individual effects. 



For the economic appraisal of the Mohamad Reza Shah Pahlavi 

Dam scheme, a cost-benefit category model was made based on two benefits 

namely:- tangible and intangible. The tangible 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 Pahlavi dam scheme since its conception. 

The Haft-Tappeh Cane Sugar Project was analysed independently, 

and then was integrated with the DIP as a whole from the date that 

water was supplied to the Haft-Tappeh area through the m~lern irrigation 

system. 

In the Iranian economy in which land, water resourcHs, food and 

foreign exchange are scarce, but thesupply of manpower is abundant, 
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the central idea has been to increase yields. In such circumstances, 

preference was given to the projects that promised the grnatest 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 Corporc:Ltions, the 

Haft-Tappeh agro-industry and the agro-business enterprisE·s.) 

Examination of the productivity of capital, labour, foreign exchange, 

and the criteria of relative cost of investments, only provide 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 project 



is being established. Employment benefits and public benefits, such 

as the redistribution of income, regional development, etc. were 

considered as tangible effects and have already been examined. 

The most important 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. 
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The costs of each project of the Mohamad Reza Shah Pahlavi Dam 

scheme includes construction costs, equipment, administrative and general 

costs, land compensation costs, resettlement expenditure, road building 

costs, research and resource investigation costs and operational and 

maintenance costs. 

17-2 The Analytical Methods Employed in the Cost-Benefit Analysis 

The criteria mentioned above for the calculation of profitability have 

the common disadvantage of creating a one-way relationsr,ip between 

revenues and certain elements of expenditure, or betweer investments 

and certain effects of the project without taking accourt of the whole. 

They do not show the return on the project and they also totally overlook 

the time needed to implement the plan which is 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 life of the project. This is the technique which has been chosen 

by the author for the economic analysis of the projects of the Pahlavi Dam 

scheme. 



The starting point of such an approach was to specify all the 

actual inputs and outputs of the projects, 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. 
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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 commercial accounting is because 

of the following advantages: 

a) In normal ace ounting, inc orne and expenditure represent the 

values of goods delivered and received, not the cash received 

and paid out for them. 

b) Normal accounting shows financial liabilities, with respect 

to interest and tax but not with regard to payments. There 

are sometimes large differences of timing here. 

c) A financial allowance for depreciation and obsolescence of 

capital is made in normal accounting. In Cash Flow accounting 

there is no such provision, but anticipated renewals and replacements 

are included3 . 

17-3 Cost-Benefit Analysis of the Pahlavi Dam Hydro-Power Project 

By 1963 which is the commencement of the Pahlavi Dam hydro-power 

plant operation, the power installations 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 



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 g~nerators. A fm·ther 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 
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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 paid far the construction of the dam, the hydro-power plant, the 

DPIP and the sugar canepruject. By 1963 almost 55% of the total 

expenditure had been paid out for the hydro-electricity supply, 

transmission and distribution networks. A $42 mlllion loan from the 

IBRD was secured to finanr·e the construction of the Pahlavi Dam, 

its associated 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 followinp, mod~l wae made: 

a) The capital 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 periods of investment 

(1963-69, 1969-7?. and 197?.-77). 



Organization during the Tllird and the Fourth Development Plans to 

complete the second power house of the dam and to install the 

remaining six hydro-power g~nerators. 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 1!~,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 paid for the construction of the darn, the hydro-power plant, the 

DPIP and the sugar canepruject. 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 secured to finan<·e the construction of the Pahlavi Dam, 

its associated hydro-elec·cric 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 followin~ model was made: 

a) The capital 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 periods of investment 

(1963-69, 1969-72 flnd 197?-77). 



DPz d~m: Power pr~luction and trnnsfer units 

Dez Pilot Irrigation Project 

Abadan - Ahwaz tranqfer line 

Pm-tet• production operations 

Sugar Cane Project 

Plastics factory 

Chemical fertilizer project 

Karkhehirrigatton project 

Re~ources study project 

Ge~eral necessities 

Gc>neral and admini~> Lra ti ve cxpr nsPs 

Living quarters and services 

Co~ultant engineers 

Electricity dtstribution 

Total 

Administrative expenditures of KWPA 

Expenditures of DRC 

Sub-total 

/\lloratcd 
funds 

I ,xpenrH tnrP', 

5,325.9(l) 5,325.9(?) 

1, "{87 .o 7116.9 

307 .o 307.8 

C-v9.0 371.3 

?,685.0 2,396.7 

77.0 77.7 

101.0 92.8 

362.0 307.9 

321.0 1{6.1 

9.0 

134.0 

62.7 

618.? 

12,383.9 

1

1 

Perrent<:~p;c of 
totdl cxpnndi tur" 

113 006 

6.031 

2.485 

?.998 

19.353 

0.537 

0.749 

2.1186 

l.h22 

10.319 

0.0(2 

1.082 

0.506 

4.991 

o.8o2 

99.900 

~-------------------~-----------------------------~-------~--~----------~----------------

Sources: {1) a: Plan Organization, Fil1dncial /\ffalrs Dtvtsi.on, Al•cotmtlng Section, 
"Fimmcial report of the Plan Orp;nnlzatlon, 195?-to", p.105. 

b: Plan Organi;ation, Financinl 1\ffairs Di.vislon, Aceount1np: Section, 
"Financial report of the Plan Orp;anizati:m, 19':15-61", p.l6. 

c: Plan Oqranization, FJnenc1a1 1\ffni.rs 1)-tvi.::;lon, 1\cconntlng Soction, 
11 fo'1nand al report cf t}le PL.1•1 0t'F;<"11117atlon, the fit"> L half of 15111 (1962) 
p.26. 

dr PJ·m 0l'f1'Hnizati.on, fo'ln<lnclnl 1\ffdt"l D1v!·.Lon, /\<'rnnnt!n~r 8<'cLion, 
"l~inarwll\l rr!pt'l'l, of thr· !'11\n OrV,Hll;,,t 1on, ono and n hnl! yt>,\t'll of 'uha 
Thi.rcl Plan", l~Phr, 1~~ 111 (OcL. VJ(>'"'): fo''Jf,md, 1311? (r~nr. l9G3), p.lG. 

{2) DHC !.9611, New York, 

PrOfl'A.tn, f~llr<'h ?0 th, 
and Power Authol'l ty, 

S\lnmnry !lC'COUnl tnp; or fnnd•J, I<llll7C'it1!l Dcv<'lorm<'nt 

19')6- ,T1me ;::!7L!l, 196), a report to Kh'l7cr;Lnn V/.1ter 
Cl)[l ptcrs 9 and l 11, 



b) The present value of the costs for the years 1963, 1969, 1973 and 
N 

1978 were calculated using the equation T = £ V , in which T is n=l n 

the total value, N is the number of years of data and V is the 

present value in year n. Vn was obtained from the second equation: 

Vn = DriCn• where Dn is the cost data for year n and Cn is the 

multiplication factor for year n. 
n 

The third equation, Cn = (l +I) 

was employed to compute thP value of Cn. In this equation I is the 

discount rate. 

c) Choo~ing the discount ratu did, of course, raise some difficult 

problems, since there were several possible rates, (the interest 

rate, the rate of investm•-'nt 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 applied, which is the interest rate of the 
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borrowed money from the IRRD. This is the rate that has been accepted 

4 
by KWPA itself • Secondly a 9 per cent rate (Alternative A) was 

fixed as the discount ratE~, which is the average growth rate of the 

GNP of Iran over the period 1956 to 19745. The interest rate was 

not used since the interent is the fee one producer pays to borrow the 

capital of another and is determined by the capital market. A 

discount rate is the exprt:!Ssion of the time value of capital used 

in equival0nce calculationA oompnr1.np- Pll tr·rnntlvon. Tlw rt1te in 

essentially a value judgement bRsed on a oompromJ se between present 

consumption and future capjtal formation. Since water resources 

development is essentially a capital formation process, thP ~uestion 

is how much sa.criflce in L.rrcnt conoumptlon nhould be mnde to incrcnse 



production of capital gucds in the future. The ideal discount rate 

would achieve a rate of capital formation which maximises total 

social welfare. A low discount rate increases resource use, and 

471 

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 growth
6. 

d) It was difficult to estimate the precise useful life of the Pahlavi 

Dam. Different values h~ve 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 estimated at 100 years (Alternative B). However, 

the expected life of the generators is less than 50 years when the 

darn's life is only 50 years (Alternative A), as the generators were 

installed after the construction of the dam itself. This estimation 

is based on the assumptiun that thermal generators usually have a 

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



F1g 17-1 

Pred1ct1ons of the useful l1fe of the Mohamed Rezo 
Shah Pahlav1 dam and the selected years of l1fe 
expectancy for the cost-benefit analys1s 

Year 

160 

140 

120 

>. 
100 (.) 

c: 
0 -(.) 
Q) 
a. 80 )( 
Q) 

Q) - 60 ..J 

40 

20 

0 

Sources: 

1959 
I 

Max 

I Selected years of life expectancy 
for the cost - benef 1t anolys1s 

~ 
Max 

FZZZI 
Mm 

Mm 

Year of pred1ct1on 

1973 
1ZI 

I - Plan Organ1zat1on, 1959, "Dez Project, a proposal for power, flood 
control and irr1gat1on", submitted to the Development Loan Fund, p.6. 

II - KWPA. 1968. Feasib1l1ty Report 
Project No. 4315. p.l. 

TV/2678 
4 

De z Irr1gat1on Project, 
13 7. 12.17 

III - Shah of Iran, 1970. "The address of the Shahanshah Ar1a Mehr anrl Am1r 
Abbas Hoveida, the Pr1me M1n1ster and Khoda Dad-1-Farmanfarma1an, the 
Manag1ng Director of the Plan Organ1zation on the histor1cal occas1on 
of 8.10.1349. p.33. (In this report a flgure of 300 mill1on tonnes/ 
annum of s1ltat1on for the Pahlavi reservo1r 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-I-Eqtesadi, 
Department of Economics, University of Tehran, Nos. 29 & 30, Spring and 
Autumn, 1351. p.l07. 

VI -Ministry of Water and Power, KWPA, 1973. Resource Investigatlons ProJect, 
Reservoir Operation l'ni t, 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 transmlssion lines 

was estimated at 50 years taking into consideration the fact that sand 

storms in Khuzestan damage them seriously. 

e) Since the building costs of the body of the dam are shared between the 

hydro-electric and the irrigation and flood control projects, half of 

8 
the construction costs of the dam were deducted from the total . Also 

three quarters of the admiuistrative and general costs, as well as the 

Consultant Engineers' costs were allocated to the hydro-electricity 

project costs. 

f) The uniform annual costs were calculated through the application of the 

sinking-fund method and the capital recovery factor was calculated by 

the equation:-
M _J .. x{l+I) 

-(l+I)M-1 

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

M is the number of years of projection9 . Thus the uniform annual costs 

were obtained through the equation A = E x T, in which the values of T m m 

have already been calculated independently (Appendix L). 

g) Present values of the capital costs by the end of each project period are 

shown in Tables 17-2-A to ~7-10-A. In these, the discount rate is 9% and 

the useful life 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). 

h) Total annual capital costs and the operational costs are given in Tables 

17-20-A and 17-21-B for Alternatives A and B. In these tables the annual 

conts were subtractE'rl from thP annual hydro-PlPoi r1 oi ty r0v~nUPA to ohtAin 

the benefit or loss of eacl· year. All costs and benefits are estimated 

in terms of real money. Therefore no in flat ion rnte correction ractor 

has been used in the cost-b~nefit analysis. 



Table 17-2-A 

Construction Costs of the Dam and the 

Power Supply aDd Transmission Complex 

(1,000 Rials) Alternative A 

Year Real cost ~esent Valuewin 1963 
(a) 

1957 16,)20.0 16,320 .o X 1.828 = 29,832.96 

1958 356,010.0 356,010.0 X 1. 677 = 597,028.77 

1959 609,427.5 6o9, 427,5 X 1.538 = 937,299.49 

196o 662,482.5 662,482.5 X 1.4ll = 934, 762.8o 

1961 1,194,2'(0.0 1,194,270.0 X 1.295 = 1, 546,579. Eo 

1962 1,548,097-5 1,548,097.5 X 1.188 = 1,839,139.80 

1963 939,315.0 939,315.0 X 1.090 = 1,023,853.30 

Total 5, 321, 9'~)_; .o 6,908,496.70 

Less shared cost --
for irrigation 
and flood control 697,44o.o 908,002.00 

Total 4,624,483.0 6,000,494.70 

M = 50 
50 

Em = 
0.02{1 + 0.022 

=- 0.0912~ (l +- 0.09) - l 

Am = 6,000,494.7 X 0.09122 - 51+7' 36'5 .1~ 

Source: (a) D.R.C. New York. 1964. Summ:'lry accountinp- of funr'ls, 
Khuzestan Development Pro~ammP, March ~9, 19~0 Rnn 
Jun0 ~1, 1963. pp.)G-116. 
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:£,able 17-3-A 

Ahwaz - Abadan Transmission Line Costs 

(1,000 Rials) Alternative A 

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

1958 82,822.5 82,822.5 X 1.677 = 138,893.33 

1959 207, EDo.o 207,EDO.O X 1.538 = 319,288.8o 

19ED 17,2Sl5.0 17,295.0 X l.l~ll = 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· 
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Table 17-4-A 

Costs of Power Supply Installations 

(1,000 Rials) Alternative A 

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

1957 3,24o.o 3,24o.o x 1.677 = 5,433.48 

1958 7, 8to.O 7,86o.o x 1.538 = 12,088.68 

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

196o 

I 
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 

I 
1962 67,530.0 67,530.0 X 1.090 = 836,607.70 

J963 -
, 

Total 371,310.0 1,238,318.115 

------

rJI = 50 -

Atn =- 1, 238,)18,1~5 X 0.09122 = 112,959,4 
I 

J 
Source: (a) D.R.C. 196'-1. pp.59-76. 



Table 17-5-A 

Electricity Di2tribution Costs in the Second Plan 

(1,000 rials) Alternative A 

Year Real Cost ''Present Valuea in 1963 
(a) 

1961 58,246 58,246 X 1.188 = 69,196.25 

1962 4,470 lf 1 470 X 1.090 = 4,872.30 

To-tal 62,716 (4,068.55 

--- --

1-1 = 50 

Am = 74,068.55 X 0.09122 = 6,756.53 

' 

--------- -

Source: (a) Plan Organlzatlon, D".:partment of FirJ.arlCictl Affalrs, 
Division of Ac.count.ing, 11Financie] _1eport 11

, 

Mehr, 1334 to the E:-:.d of Esfand, 13-+0, p.67. 
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Table 17-6-A 

General and Administrativ2 Costs 

(1,000 Rials) Altern'lt.i.ve A 

Year Real Cos-c "Present Value" in 1963 
(a) I -

1956 3, 762 3, 7fQ X 1.992 = 7,494 

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 

196o 113,022 113,022 X l,LllJ = 159, 471,. 

. 
1961 80,979 So, 9-(9 X 1.295 = 10lf,868 

1962 497,493 497 1 493 X 1.188 = 591,022 

1963 57,808 57, 8o8 X 1.090 = 63,011 

1,246,935 

I 
~ot:L:,531 ___ 

-

I M = 50 

Am -- 1,246,93::: X 0.09J22 - 113,'71!.:::. 1+1 

-- ------- -~ --- ---
Note: 'r.hree quarters o:" the total real cost ~..-as charged to 

elect.ricj ty prcxluco_,inn ar :.1 t,he .cemainlng one quarter 
to the DIP. 

--
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Table 17-7-A 

Consultant Engineers' Costs 

(1,000 Rials) Alternative A 

' Year Real Cost "Present Value11 in 1963 
(a) 

1956 12,56o 12,56o X 1.992 = 25,019 

1957 12,56o 12,56o X 1.828 = 22, 9Eo 

1958 12,56o 12,56o X 1.677 = 21,063 

1959 l2,56o 12,56o X 1.538 = 19,317 

l96o l2,56o 12,56o X 1.411 = 17,722 

1961 l2,56o 12, 56o X 1.295 = 16,265 I 

1962 12,56o 12,56o X 1.188 -- 14,921 

1963 12,56o 12,56o X 1.090 = 13,690 

Total 100,480 12,5 :!..50,957 

-----

M = 50 . 
Am = 150,957 X 0.09122 = 13,770.30 

____ _] 

Notes: (a) Three quarters of the costs were charged to electricity 
production and the remaining quarter to the DIP. 

(b) Since the data on the annual distribution of ~he real costs 
were not available, the costs were spread OV8f' the time jn 
uniform values. 

Sources: (a) (i) Plan Organization. Department of Financia:!.. Affairs, 
Division of Accountlng. "Financial Report of Plan 
Organization". From Ivie:b_r, 1334 to Esfand, 1339, p.lO). 
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(ii.) Plan Organization, Department of Fircancial Aff£:tJ.rs, 
Division of Account1ng. "Eig,htecn months fj nanci <tl re!'Ol't 
of the Third Pl::m, Mehr, 1341 to Es fand, 1342", p .16. 

Note: The Consultant Engineers 1 costs are Estir,12ted at 
134 wilJ ion rials from 1956 to 1963. T:b.r2f-' q1..'3rtc;r:=> 

of the~:>e costs were chargsd for hydro pm.;'3r proJect of 
the dam aPd the remaining quaT·ter for tne D:~P. ;1 1.:: o 
sinee the annual distribu~ion costs 'Nere DOt a • ;:,;l.:l:Jl,_. 
the costs .,.rere equelly spread over th<2 -'-:frr.o, 



Table 17-8-A • 

Supply, Transmission and Distribution of Electricity Costs in the Tnird Plan (1,000 ~ials) - Alternative A 

t 

Real Cost 
I 

Year I ~'otal "Present Value" in 1969 

1 
Prc:>d~.o<Jtion and Dez-Ahwaz Electricity Electric.ity Constructional Costs I I Tran::;miss:l'"ln Transmission Operations Distribution from YWPA 1 s Revenues 

' I 
I 

(f) 

l I 
1963 (a) &n,5oo (a) 156,110 (a) 208,839 4,470 1,170,919 1,170,919 X 1.828 = 2,1 1,<J,l>39·9 I 

(J) 

I 1964 (b) 6)9,000 (b) 14},110 (b) 111,422 27,764 30,000 551,296 
i 

951,296 X 1.677 = 1,595,323.3 
I 

1965 {c) 545, 4oo (c) (c) 27,704 00,000 914,291 
1 

914,291 X 1.5)8 = 1,406,179•5 
I 

157.110 1211,017 I ( I 

I I 
1966 (d) 174,756 (d) l55,110 (d) 1211,017 - 110,000 56),883 563,8e3 x 1.411 = 795, 638.~1 I 

1967 (e) 493,009 (e) 1')'1,110 (e) 12'1,017 - 100,000 931.736 931,7)6 X 1.295 c 1,206,598.1 I I 

Gachsaran-Shiraz Construction Costs 
It Produc ~ion Transmission electricity Rural Electririty from KWPA 1 s Revenues 

transrni-;sion 

19E8 (g) 376,450 (g) 1)4,153 (1) 5,00V 17',034 (k) 103,800 636,437 6)6,437 X 1.188 c 7';;;6,0S7 .15 

1969 (h) 239,494 (h) 779,007 (1) 121,086 - (k) 99,000 I 1,139.1137 1,1)9,187 X 1.090 = 1,241,713.8 I . -
I 

6,307. 749 9,14l,g8o.s I Total 

l I 

I -. M a 44 

l It Since 1968, the costs of the production and trar~mission 44 
0.02(1 + 0.09) .. 0.0920 of electricity havo been divided into two parts which are Em = (l ... 0.09) - 1 I 

Production ard Transmission, I 
~ Am .. 9,141,98o.5 X 0.092 = 841,06?.2 j 

..p. 
(J) 
0 



Sources• (a) 

I 
'I 

(b) l 
I 

I: 
I' (c) 
I 

(d) 

(e) 

(f) 

(g) 

(h) 

(1) 

(J) 

(k) 

... 

Plan Orgamzation, Department of Fina• ci al Affairs, Account inp; Divi.s:! on, Elghteen months of Financial 
H"Dort of Plan Organizat<o;J in the 'l'ldrn PL.', l'~r.-, :!.3~1, .::::;fand, 1342, pp.16 and 33. 

Plan 0L'ganization, 11F1nanoial report of :;o mcntns of the Third Plan", Mehr, 1?41; Esfand, 1343", 
pp.l7 and 45. 

Plan Organization, "Financial Rt>port of Mehr, 131~1 - Esfana, 1344", pp.l9 and 42-43. 

II II II " II r~ehr, 1341 - Esfa•1J, 13~5 11 , p,lj-4, 

II II II II II II Mehr, 1341 - Eo;fand, 1346", p.7l. 

II " II II II II Mehr, 1341- Esfand, 1544", p.46. 

II " Department of Financial Affairs, "Financed Funds of the Fourth Development Plan", fo'arvardin, 1_3117- F.sfand, 134(, ,.p.?:•l-"32. 

II II II II " II II II II II ,, II II Farvardln, 131~8 - Fsfand, 1342., pp.~~.:>-.~3. 

" II II II II II II II II II I II II Farvardin, 1347 - Esfand, 131+7, ;,p. )l- )2. 

Rabani, 1971, "cost-benefit Analysis of the Dez rJiul ti-purpose Dam", in Tahqiqat-i-EqtPsade, Nos. 25 and 26, p.ll2. 

Ministry of Water and Power, Department of Projects and Investigations, 1971, Annual Report of 1349, pp.259-295. 

-, i ...... , ~..,. 

i 

-F 
co 
I-' 



Year 

1970 

1971 

1972 

Total 

Sources: 

Table 17-9-~ 

Supply, Transmission and Distrit~tion of Electricity Costs in the 'I'hird Plan (1,000 rials) - Alternative A 

I I 

Real Cost 

Gachsaran-Shiraz Rural electricity I Construct lor! costs 
Production Transmission 

electricity transni5sion supply 1 from KWPA' s revenues 
I 

(e) 

(a) 229,873 (a) 228,532 {a) 9.774 - 100, toO 

(b) 91,382 (b) 194,825 (b) 1,000 (d) 29,999 149, toO 

( 0) 22,006 (c) 123,731 ( 0) 16,333 (d) 48,500 199,100 
' 

I 

.tl>-' 

(a) Plan Organization, Department of Financial Affairs, Accot.nting Division, "FinaYJc~al funds of the 
Fo,~rth Development Plan11

, Final bulletin, Farvardin, 1347 - Esfand, 1349, p p.34-35· 

(b) Plan Organization, Department of Financial AffaiJ•s, Accountin~ ;:)ivision, "Financial Funds of the 
Fourth Developnent Plan", Final bulletin, Farvardin, 1)47- E.sfand, 1350,pp.38-39. 

(c) Plan Organization, Department of Financial Affair~, Accounting Division, "Financial Funds of the 
Fourth Development Plan11

, Final bulletin, Farvarnin, 1347 - ~sfand, 1351, PP-37-38. 

(d) Plan Organization, Depart»,ent of Financial Affairs, Accounting D:l 1ision, 11E'inancial Funds of the 
Fourth Development Plan11

, Final bulletin, Far'vardin, 13Jt7 - Esfand, 1751, p. 6l+. 

(e) See (~) on Table 17-8-A. 

:; j]"' 

I 

I 

I 
I 
I 

I 

Total 

568,779 

466,785 I 
409.670 • 1 

1, 445,235 I 

I 
Jll = 41 

I 
11 Present value 11 

by the end of 1972 

568,779 X 1.295 = 736,568.8 

466,786 X 1.188 = 554,5lll.76 

409, 67o x 1.090 = 1+1+6, sJ.Jo.3 

J, 737, foo.s 

i 
I 

En = 
0.09{1 ~ 0.09)

41 

(1 + 0.09) - 1 
o.o927 - I 

I 

Arn = 1,737,0S0.8 X 0.0927 161,080.Z< I 
~---------------------------

~· 

I 

~ 
OJ 
1\) 



Table 17-10-A 

Transmission of Electricity Costs in the Fifth Plan 

(1,000 Rials) Alternative A 

Real Cost I 
I 

Year "Present Value" by the end of 1977 I 

··--- _j 
' ! 

i 

Power I 
Construction costs 

transmission 
from KWPA'S 
reven''"""' 

(a) (b) 

Total 

I 

1973 l, 782, LJ.to 2SJ5,900 2,078,300 2,078,36o X 1.538 = 3,196,517.6 ~ 
I 
I 

197'+ 1, 782,400 300,000 2,082, 4W c,082,46J x 1.411 = 2,938,351.0 

1975 l, 782,400 230,000 2,012,460 2,012,460 X 1.295 = 2,606,135.7 

1976 - -1,782,400 275,300 2,057, 76o 2,057,7ffJ X 1.188 = 2 .• 1+44,618.8 

1977 l, 782,400 275,300 2,057,700 2,057,760 X 1.090 = 2,242,)58.4 

j 

I ~~----~----~~~---------~ 
I V[ - 34 ~ 

! 34 ' Sourcesfor (a) and (b): 0.09(1 + o.Q2l__ = 0.0942 I 

Total 10,288,800 13,428,581.0 

Saqari, (Officer of the main financial 
Department of KWPA in Ahwaz). Personal 
Communication and Interview, April 1975. 

I Err; 
I 
I 

(l + 0.09) - 1 

I L = 13,428,581 X 0.0942 = 1,26'1,972.3 
J~ 

CD 
\_; 



Year 

1957 

1958 

1959 

196o 

1962 

Total 

Less shared 
cost for 
irrigation 
and flood 
control 

Total 

Table 17-11-B 

Construction ~osts of the D2m and the 

Po.,.,ler Supply a~a T:->ansmission complex 

(1,000 Rials) Al ternati'Je B 

Real Cost "Present value" in 1973 

16,320 16,320 X 1.55 = 25,361.1_ I 
I 

356,010 356,010 X 1.46 = 519,469.2 

Eo9, 428 609,428 X 1.)7 834,968.5 

662,483 662,483 X 1.29 852,261.4 

1,194,270 1,194,270 X 1.21 1,4~2,618.0 

l,5l.J8,098 1,548,098 X 1.13 = 1,755,891.5 

939,315 939,315 X 1.06 = 99o, no.5 

5,325,923 .. 6,426,680.2 

85 1}' 7 48. 4 6 

4, 621~. 483 5.571.931.8 

r----------...------L---------------------1 
M 100 I 

_ JOO 
o. o6 ib_t-.9~S;)_ 

(1 + 0.06) - L = O.OE)Sl 

L~~-~- 5, 571_,_9_3_1_. 8-x-=-65-l ~-3-62_,:32_._75-· ------------J 
En1 = 

484 



485 

Table 17-12-B 

Ahwaz - Abadn.n Transmissio!'l .!:Jine Costs 

(1,000 Rials) A1terna~ive B 

Year Real Cost "Present value" in 1963 

1958 82,823 82,823 X 1.46 = 120,849,8 

1959 207 ,wo 207,6oO X 1.37 = 284,430.0 

19ED 17,295 17 ,29~ X 1.29 22,249.4 

1961 4 4 X 1.21 4.2 

Total 307,721 

---+---------·----------------

t-1 = 50 

Em 
o.o6{1 + o.o?J:0 

= -- (1 * 0.06) - 1 0.0679 ' 

Jl.rn = 427,533·5 X 0.0679 = 29,035.5 

-· ------------- '-



486 

Table 17-13-B 

Power Supply Installations Costs 

(1,000 Rials) Alternative B 

Year Real Cost "Present Value" :in 1963 

1957 3,240 3,24o X 1.46 = 4, 727.6 

1958 7,86o 7 ,86Q X 1.37 = 10,768.9 

1959 96,735 96,735 X ] .29 = l2J:, 446.3 

l96o 139.373 139,373 X 1.21 = 168,355.0 

1961 56,573 56,573 X 1.12 = 64,165~9 

196.? 67.530 67,530 X 1.06 = 71,919.4 

Total 371,310 444,383.2 

r-------

t-1 = 100 ' 

I 
Am = 1~44,383.2 X 0.0651 = 28,938.2 

I J.----



1 

Year 

1961 

1962 

Table 17-14-B 

Electricity Distribution Costs - The Second Plan 

(1,000 Rials) Alternative B 

Real Cost 11 Present Cost 11 in 1963 

58,246 58,246 X 1.13 = 66,064.1 

4,470 4, 470 X 1.06 = 4,7Eo.s 

Total 62,716 70,824.6 
. 

M = 50 

Am -- 70,824.6 X 0.0679 = 4,810.0 

-

487 

l 

---
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Table 17-15-B 

General and Administrative Costs 

(1,000 Rials) Alternative B 

Year Real Cost "Present Value 11 in 1963 

1956 3,762 3,762 X 1.65 6,207.3 

1957 9,327 9,327 X 1.55 14,456.8 

1958 16,9"26 16,926 X l. 46 24,711.9 

1959 179,214 179,214 X 1.37 = 245,523.2 

19Eb 113,022 113,022 X 1.29 = 145,798.4 

1961 8o,919 80,979 X 1.21 = 97,984.6 

1962 497,493 lJ97, 1t93 X 1.13 = 562,167 .o 

1963 57,8o8 57, 8o8 X 1.06 = 61,276.48 

Tot a] 958,531 1,158,125.6 

M 100 

Am 1,158,125.6 x 0.0651 = 75,3911-
____________ __! 
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Table 17-16-B 

Consultant Engineers' Cost 

(1,000 Rials) Alternat1ve B 

Year Real Cost "Present Value" in 1963 l 
f---· 

I 
1956 12,5to 

I 
l2,56o X 1.65 = 20,786.7 I 

I 

1957 12,5W 12,5to X 1.55 = 19.518.1 

1958 12,5to 12,5to X 1.~6 = 18,326.8 

1959 12,5to 12,56o X 1.37 = 17,208.3 

196o 12,?to 12,56o x 1.29 = 16,15f.o 

1961 12,5to 12,56o X 1.21 = 15,171.8 

196e 12,?6o 12, 5to X 1.13 = 14,21~5 • 9 

1963 12,56o 12,56o X 1.06 = 13,376.4 

Total l00.~8o 134,792.1 

--
I>~l 100 

L_Arn 131~, '{92 .1 X 0.0651 = 8,7'77.6 J 



'J.'able 17-17-3 

Supply, Transmission and Dis!ributlon of Elec~ricitv Costs in the Third Plan 

(1,000 Rials) Jllternat~ve B 

REAL COST I 

I YEAR I 
f Electricl ty 

I TOTAL "PRESEf..'T VALUE" 111 l9E9 
I Constructl.on I 

Production and Dez-Ahwaz I Electricity 
costs from 

\ I transmission transm1ssion I operations I distribution K\'l'PA 's r<"venues I 

1963 I &:Jl,')OO 1::56,no 208,839 I 4, 1+70 

I 
- 1,170,919 1,170.919 X 1-5~0 ~ 1,8l9,592.ll I 

I 
1964 639,000 143,110 111, 1+22 271764 30,000 951,296 1,951,296 X 1.46o = 1,388,076.2 I 

I 

* 

I 

1965 545, l+OO 157,110 124,017 I 27,764 6o,ooo 914,291 

I 
914,291 X 1.370 = 1,252,6~7.9 I 

: 
I 

1966 174,756 155,110 124,017 - 110,000 563,883 I 563,883 X 1.290 = 725,416.5 I 

' I 
1967 4113, Eo9 154,110 124,017 - 16o,ooo 931,736 ! 931,736 X 1.210 = 1,125,490.2 I 

! 
I 

1968 376, 1+50 134,153 5,000 17,034 

I 
103,300 636,437 I 636,437 X 1.1)0 = 721,862.3 I 

I 
1,139,187 X 1.065 = 1,213,23~.2 I 1969 239,494 774,007 121,086 - I 99, 6oo 1,139,187 i 

I I 
! T.Jta1 

,, 

l 
6,307, 749 8,)1l6,33().J I I 

I ; l__ 

* See Table 17-8-A 
I M 

I ~m 
50 

8,)46,3)0.1 X 0.0679 = 559,925.81 

L 
~ 
() 



'i'able 17 -18-.B 

Supply, Transmission and Distribu~1o~ of Electricity Cos"ts in the Fourth Plan 

(1,000 R:!.als) Alcernative B 

~ L- _ _ ::-c~sT --- - -- -- -- [ 
YEAR 

Gach~aran-Shiraz R'l.<ral construct1on 'l'O~AL "PRESF!\'T VALUE" BY 1973 I 
I 

Transmission electricity e1e·:)tricity cos t.s fro:n I 
I 

transmission supply KHPA 's revenues I 
I 
I -I I 

I I 

I I I 
I 

1970 229,873 228,532 9,774 

I 
100, coo 5613, 7 79 I 568,779 ), 1.21 = C37 ,0.;;6 '+ I - I l I ! 

I 

1971 91,362 144,825 1,000 29,499 l"r9, Eoo I ~66, 786 I 466,786 X 1.1) = 529, LLQ. ·+ I 
"1 I 

l 

I I 
19"(2 22,006 123,731 ' 16,333 48,500 199,100 409,670 469,670 X 1.065 = l!.36,2S8.5 I 

i 
I 

Total ' 1,1+45,235 I 1, 652, 795 . 3 I 
- - I 

I i 
I 
I 

M = 50 I 

j 
Am = 1,652,795.3 X 0.0679 = 112,22~.8 I . I 

' I 

I 

-l.,.. 
\..C) 
1-' 



Table 1'""(-19-"R 

Costs of Transmission of Electricity in the Fif"';h Plan 

Real Cost 

Year . Total 11 Present value" in 1978 
Power Construct~on costs 

transmission from KWPA 's revenues : / 

! 

1973 1,782,46o 245,900 2,078,36o 2,078,36o X 1.37 = 2,847,533-3 I 

1974 1, 782, 46.') 300,000 2,082, 46J I 2,082, l~fo X 1.29 = 2, L79,014. 7 I 
I 

1975 1,782,46o 230,000 2,012,460 2,012,46o X 1.21 ~ 2,430,950.3 I 

i976 1,782,400 275,300 2,057.700 ' 2,0~7.700 X 1.13 ~ 2,333.9~.8' I 
1977 - 1, 782,400 275,300 2, 057' 700 I 2,057' 700 X 1.065 ~ 2, l91.~14.4 ! 

Total 

1 

I 10,288,8oo , 12,4e2,975.6l 

i --~ 
i 

M = 50 I 
I 

Am = 12,482,975.6 x 0.0679 = 811-7,594 I 
I 

i 

~ ,..., 
h .. • 
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•rablc. · l7 -20-A 

:~Sf~~~~J:i'~ ·· r_,o~p Q£.. 'I'HE PA~AvtjJ2fJ\1 I-lp)RQ~~ P~ff.i:~J.:B.Q:F~C~ 
(1,000 Hials) ! (Alterns:tiV(: A} 

Annuol cost Elcc trici t·r - ' ·o~.L ond Transmission 1 ,.,., •
1 

! Capt tal costs I Electr:! city Benefit -(Loss.·_: 

Annu'~ 1 cost of the 1 1 ,. 1"-trl· b•utiJo· ~. ;\,lministrat:t ve Consul tan. t and l SoJJ.ing 1 ~ Ot.d 1 • th , 

I 
" l' of po·:ler I u - •• tran~mission costs of the I _ ... 1 , t"" I curing · e SC->..lir.g 

Year f . d .,hNaz-JI.badRn . &nd f"Cneral Engineer s distribution _L cost:;; .~ndu~l cos ~ , o 1;!1'9 am prontHJti.ons costs costs of the 5th Plan otll Plan revenues 

I 
-;;ransn1 ssion I costs costs cost of the 

li 
im; tn1la tions 2nd l?lun J+th Plan .· 

ne 1 3rd Plan ---·-1· __ ilL_ _ __ {3.2 __ ---r--· (3) -----·--1- r4.) __ ... C22 ______ (QL__ ________ <lL_ _ __ .@] ___ -~{9.l__ __Q.g.l_ ____ .. __ .. : .. ____ _c~_u_~---'<..:.:12_,.) __ ·_,.. 1h5.l_ __ .,. ·-~--· .... 
1963 547 ,)~.12 1 

!+3,930.62 · I 11,2,9~9.1+ 6,'(56.53 ll3,'('f5.4 13,7'70.3. I (a) ::>C'O,OOc.1 l, 138 .. 52'7 .3 (a) 96,552 1(1,0'+1,975-3) 

1961+ 547,365.12 lJ.3,930:62 112,959.!+ 6,756.53 H3;(l+5.l+ l3,Tf0.3 .(a) 310,00G 1,148,527·3 (a) 200,169 (9
1
+8,359-3) 

::.965 511'{ ,365.12 1+3, 930 · 62 ll2 ,959·.4 6,'(56.53 113 .. 71f5. l+ 13,770.3 (~) 320,000 , l, 158,527.3 (a) 2&), 851 (888, 676.3) 

1966 5117,365.12 1+3,930.62 112 .. 959.4 6,756.53 113;(45.4 13,T(0.3. (a) 315,000 l,J53;52'(.3 (a) 323,120 (8:30,'107.3) 

1967 5lq,365.12 43,9.30.62 112,959.4 6,756.53 113,'7'+5.4 13,'((0.3 (a) 325,000 1 .• 1.63,527 .3 {a) 
1
+05,241 (758,286.3) 

1963 <;47, 365.12 113,930.62 112,959.4 6, 756.53 113,'745 .1+ 13, T(O .3 (a) 320,000 ; .1., 158, ~)2'/ :3 (a) 118o,857 ( 677 • 670.3) 

1969 54'7,365.12 1J.3,930.62 112,959.1+ 6,'(56.53 · 113,'745.1+ 13,770.3 (a) 321,000 .. 1,159,527.3 (a) 650,917 (508,610.3). 

1970 

1971 

1972 

1973 

1Y"(!+ 

1975 

1976 

.1977 

1978 

1979 

1920 

1986 

51+7, 365.12 

5 1~7.365.12 

51!7, 365.12 

54'(,365-12 

9+7, 3t5 .12 

54'J,3f8.12 

5117,365.12 

51+7,365.12 

113,930.62 
113,930.62 

43,930.62 

1+3,930.62 

1+3,930.62 

113,930.62 

'0,930-~ 

113,930.62 

51+7,365.12 1;3,930.62 

547,365.12 1 1+3.9:;0.62 

547,365.12 · I . 43,930.62 

112,959- 11 

112,959. 1+ 

112,959- 1+ 

112,959.4. 

112,959.4 

112,959.4 

112,959.4 

I 

6, 756.53 

6, 756.53 

6, 756.53 

6, '156.53 

. 6;{56.53 

6 .. 756.53 

6, 756.53 

6, 756.53 

113.745.4 

113,'(45. 4 

113, 71+5 .it 
113,745.4 

113,745)1 

113,7115. 11 

113, ·r 115 .• 1~ 

n3:r'+s.'-t-. 
113,"(115 .II 

5''7 ·'"' .12 I ,,,,930."' . 
'---....J·--------:-. -~------. --"---·-·----·----..L-------~ 

Estimation is made based on the as&·umption th~t all the elctricity
produced by the dum •t1ill be conswr.ed in Klmzestan. 

13,T(0.3 

13,770.3 

J.3,TT0.3 

;. l),T(O.) 

J.j,T{O.) 

13,'(70.3 

13,170.3 

13,T(O.'j 

13,770-3 

13~Tf0.3 

l3,T(0.3 

'· 

• j. 

. l 

841,062.2 

841,062.2 

841,062.2 

8111,062.2 

8111,062.2 

841,062.2 

841,662.2 

841,062.2 

8ln,o62.2 

841,062.2 

81n,o62.2 

:I 8la,oi'Q.2 

1 t--·----

j,' 

J. 

. , 

.': i '. 

16l,08o.22 

161,020.22 

161,0&>.22 

161,020.22 

J.6:L,08o.22 

J.6l;OC'0.22 

161,08o.22 

16l,08o.22 

161,080.22 

1,2611,97;~.3 

1,2611,972.3 

1,264,972:3 

(a} 350,000 

(b) '772,030 

(b) 8lJ.II, 025 

(b) 1,001,307 

(b) 1,616,12/} 

(b) 1, 797' 26-') 

2s029,58S).5 

: 2, 1151, 619.5 

:~ .• 523,6111.5 

• :?, 8111,9'76.'( 
I 

) 3, 1156,793·T 
: 
}, 6)'( J 938.'( 

:)02,911.0 

. 3,105,642 

3 .• 105,61+2 

3,;105,642 

' . 

(a) 893.370 (1,136,219.5) 

(a) 1,089,1190 (1,362,129.5) 

(a) 1,390,626 (1,132,988.5) 

(b) 1;653,869 (1,188,10'7-7) 

(b) 2,110,000 (1,3116,793.7) 

(b) 2,123,000 (1,5111, 938. 7) 

297,089 

·----------····-· -



Sources for '!'able lr( -20-!1. : 

(1) Table 17-2-A 

(2) 'l'ab le lr(-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) Table 17-9-A 

(9) Table 17-10-A 

(10) (a) Rabanl, M., 19'(1. "Cost-beneflt analysis of the 
Dez multi-purpose scheme", in Tahqiqat-i-Eqtesady. 
Nos. 25 and 26. 1350. Table 7. 

(b) Data were obtained from Saqari, officer of the 
Department of Financial Affairs, KWPA, Abwaz, 
April 1975. 

(11) (1) + (2) + (3) 4- (4) + (5) + (6) + (7) + (8) + (9) + (10). 

( 12 ) ( 1 ) + ( 2 ) + (3 ) + ( 4 ) + ( 5 ) + ( 6 ) + ( 7 ) + ( 8 ) + ( 9 ) . 

(13) (a) KWPA, Department of Electricity, ''A report of ten years 
of activity", 1342-1)51 (1963-19'{:? ), p.23. 

494 

(b) Data were obtained from Saq:crri, Officer of the Departmen-t; 
of Financial Affairs, Kl,/PJ',, J\h1mz, April 1975. 

(14) (13) - (11) 



:?.ENEFl'l'-LOSS OJ? TBE PAHLA.V't::: DAl\1 HYDRO-P01rmR PH~ 
---~-~---~----.. --·~---"··------..,--... _ ....... _ ..... ____ ... _____ . 

(1,000 Rials) Alternative B 
-··-------------·----~--------· -------------------~---------·--'----- ----·--------------·----- _______________ .. ______________________ ----------·-·--·----------

c 

Armual cost 
of the 

Ahwaz-Abadan 
transmiss i.on 

line 

Annual cost 
of power 
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1963 362,732.75 

1964. 362,7~.75 

1965 362,7~2.75 
I 

1966 I 3Ee, 732.75 
! 

19E8 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

197-6 

1977 

. 1978 

1979 

198Q 

1986 

3te, 732.'(5 

3te,'(32.75 

362,732.75 . 

3Ee,7)2.75 

3te,732.75. 

362,732.75 

)fe, 732 .?5. 

362,732.75 

362., ?32. 75 

362,732.'{5 

362,732.?5. 

3fk?,732.75 

29,035.5 

29,035.5 

29,035.5 

29,035.5 

29,035.5 

29,035.5 

29,035.5 

29,035·5 

29,035.5 

29,035.5 

29,035.5 

29,035.5 

29,035.5 

?.8,938.2 

2B,938.2 

28,938.2 

28~938.2 

28,9)8.2 

28,938.2 

.28,938.2 

28,938.2 

28,938.2 

28,9)8.2 

23,938.2 

4,810.0 

11,810.0 

11,810.0 

4,810.0 

4,810.0 

4,810.0 

1!,810.0 

4,810.0 

· 1t,81o.o 

1!,810.0 

4,810.0 

4,810.0 

4,810.0 

4,810.0 

1!,810.0 

4,810.0 

4,810.0 

~-,810.0 

75,394 

75,394 

75,394 

75,3911 

- 75.394 l 

75,394 

75,394 

75,394 

75.394 

?5,394 

•. >; 

·--L-.:..------------------.------
Sources: For (1) to (9) see Tables 1'7-ll~B to 17-19-B. 

For (10) see Sources on Table 17-20-A. 

l<'or• (11) flOC Sources on 'l'ablc l7-20~A. 

(12) ~. (1) + (2) + (3) + (4) + (5) + (6) ~- (7) + (8) + (9). 

For (13) see Sources on Table 17-'20-A. 

(14) (13) - (11). 

8, T/7 .6 

8,7Tf.6 

8,7?'; .6 

8,r(T(,6 

8,777.6 

8, Ti1 .6 

8,7Tf.6 

8,777.6 .. 

8, ·rrr .6 

8,777·6 

8,'177.6. 

8,7Tf.6, 

8,7Tf.6 

8,T{7.6 .. 

8,777.6 . 

8,'{77 .6 

1 

I 
:1 
11 . i! 559,925.81 
l. 

'•I . ., 559,925.81 

T ,, . 559,925.81 
] 
.l 559,925.81 

559,925.81 ;j 
l 559,925.81 
j 

.· -~ 5~9.925.81 

_, I 559.925.8;1. 

; j 559,925.81 

:ll 559' 925. 81 

-~ . :j'·'9.925.8l 
' .. ~ 559,)·~25.81 

1 

·~____;,..jr----

. .. ; 
' ~t 

112,22'+.8 

112,224.8 

112,224.8 

112,224.8 

1l2,224.8 

847,591} 

847,594 

847,594 

300,000 

310,000 

320,000 

315,000 

325,000 

320,000 

321,000 

350,000 

Tf2,030 

844,025 

1,001,307 

1,797,20 

I 
I, 

l 
I 

i 

509,688.05 

819,683.05 

829,E88.05 

8:?.i~, E88.05 

11 829, 633.os 

1 ;_ 8:;,.'), 638.85 

I' 1, lll9,613.8o 

1,915,633.8o 

'?-, 9'{9,107. Eo 

*3,826, 70l.to 

. . 
''+ ·3,826,701.6 = 2,029,4)2.6 + 1,79'/ .. 2(/:). 

2,029,432.6 

** Estimation is made based on the 8:;:mmption that all the 
electric! ty produced by the dam w

1

Hl be consumed in 
h'buzestan. 

·,«•·-·:•.,.•·o:··-.,.,_ ~>r·····""'""-·'" .~ .. _.,.,. 

200,163 

2£9,851 

323,120 

4o5,241 

48o,85? 

650,917 

893,3'{0 

1,089, lj.9CJ 

l,39Q,fk?6 

1,653,869 

2,110,000 

2,123,000 

-us, 200, ooo 

(713, 1)6.05) 

( 019, 5:::!0 .05) 

(559,83":'.05) 

(501,563.05) 

( 429, 4lrr .o5) 

(lK>ll, 8.)1.05) 

I (235, m.o~ l 
(526,2113.80) 

I ('i'52,15).eo) .. 1 

I 

(523,012.30) 

(~129, 2'(6.6:>) 

( E87; 962. fo) 

(856,HY{ ,f.(.)) 

1,373,298.llo 
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In both analyses the hydro-power project of the Pahlavi dam has not 

reached the breek-even point yet (Pig,.l7 -2). Losses tend to be lm'>'cst in 

1969 and 1972. The<>e are the years when further generators were installed. 

The major factor contributing to the losses is that the Khuzestan region 

has not hed a high electricjty demand to make the hydro-power supply of 

the darn l-'roficable. Even today almost half of the electricity is 

transfer1·ed to Tehran at the very low price of 0.35 rlals/Kwh. However, 

the cost. of electrjclty supply has never been lower than 0.7 rials/Kwh, 

which occurr·ed in 1972. This is only used in Alternative B (Table 17-22). 

It is unlikely that Khuzestan 1 s electricity consumptic-n vlill excePd 

the PahJ avi dan, electricl ty supply potentlal of 2, 4DO, 000 mvvh (ma--:imum 

value) before the 1980'&. By the mid-192o's the project beg,in& to provide 

benefjts jf the trend of elect~iclty demand in Khuzestan follows the rdte 

of grm<th of Lhe past 1~ years (Fig. 17-2). However, Lhe economic advantage 

of the hydro-power supply of the dam haR been doubtful so ~ar". The total 

los&e::, of the It.ohamarl Rcza Shoh PB.hlavl Dam scheme could be reduced at least 

for tlw pcwer supply project, if a cor.ccct cost comparison of al ternatlve 

pOIJET system developtw::nts llacl bee!1 rr.adc :'or electricity supply in Khu~e:o.tan 

, 1. • t. lJ 10 ana Oi.!lC'r c1. les 2s we • 'rhis is stressed because electricity C01.·ld h2ve 

been p1·oduccd th:r·ough gas-fuelled turblnes, using the gas VJhi.ch ls cur:r·Pntl~' 

bei.n[-': SdlJOlled ~0 the u.s.s.n. via Bid-e Beland_. Jlhvmz, Kashan, Qom, 

dif.put"? for t110 Pahlavi datn, but '}1 so f J~1 o+her dams such as the ShahbcJn:Jo 
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THE HYDRO-ELECTRIC POWER PROJECT OF THE PAHLAVI DAM 
COST BENEFIT ANALYSIS ALTERNATIVES A AND 8 

Actual Costs Altemohve A 

Esttmoted Costs Alternative A 

Actual Costs (Aiternottve B) 

Esllrnoted Costs(Aiternottve B) 

Revenues (Actual I 

Revenues (Est• mated) 

Posstble future beneftt 
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T~~-le 1 7-22 

Cost of E_:l_:_~ctrici t:(_ 

------
Production Annual Cost Annual Cost Cost Cost 

of Alternative Alternative Alternative AJter~latjve 

Year electricity A B A B 
mwh (l,CDO rial) (1,000 rial) (rial/KHh) (rial/K-..vh) 
(a) (b) (c) d =- b + a e==c+a 

1963 86,128 1,13,8,527 ·3 809,688.05 13.2 9 lt . ' 
1964 1'55. Gso 1,148,527.3 819,688.05 7.4 5.3 

1965 202,995 1,158,527.3 829,688.05 4.6 1~ .l 

1966 25G, 190 1,153,527-3 821+' 688. 0~ 4.5 3.2 

1967 358,541 1,163,527. J 83!+, 688.0~ 3.2 2.) 

1968 435.341 1,158,527.3 829,688.05 2.7 1.9 

19G9 685, 76J 1,159,527.3 830,688.85 1.7 1.2 

1970 1,187,250 2,029,589.5 11,1a9,613.8o 1.7 1.2 

I 
1971 1,998,083 2,1151,619.~: IJ.,8in,643.8o 1.2 0.9 

! 
1972 2,569,582 2,523,61L1.5 i1,9J3,6j8.80 

19'73 1,9~3.373 2,841Si5.7 I 2,183,145.6 

0.7 

1.5 1.1 

I 
1974 2,508,1.35 3. 1~56,793-r( '2.797,962.6 1.4 1.1 

I 
/1975 ! 2, 6:Jo, ooo J 3, 637, 93~. 7 i 2, Tl9, lO'i. 6 1. 4 I l.l 

1 L ___ ._ ____________ ~_j ____ - -------------~- -~ 
Som·ce~-;: (a) Table 16-3 

(b) Table 17-20-A 

(c) Table 17-21 B 

49:-i 
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Karaj River in Tehran. A study made in 1969 shows an annual loss of 

105 million rials for the KaraJ hydro-electric pmv-er project 
11

, 

(the cost of the darr1 and its associated hydro-electric power installation is 

estimated at 5,524,000,000 rials)
12

• In the same study the cost of one 

kilowatt of hydro-electricity from the Shahbanoo-Farah Dam is estimated 

at 1 rials for Gilan prov lnce and 1.16 rials for t.he Tehran and the 

Qazvin regions. (The total cost o1' the dam and j ts associated hydro-

e1ectrjcity installation is estimated at 5,0lH,593,000 rialsl3 . The 

e1ec"Lri city produced is sold Lo 'l'ava..rur by the North Water and Power 

Authority t;o be resold in Gilan prov lnce and the Terrran and Qazvin regions. 

The price of electricity for Gllc:n-1 ~LS 0.8 rials/Kwh. The co1 re;::;pondlnc :!:'iguee 

for 'l'ebran is 0. 9 Rtals/K1 ,11 for the fir.st 30 million Kwh of eJ cctricity 

14 
tran~n,itted, and 0.25 rials/Kv:h for the next 20 million ]\1V"h ar.d over 

dam hydro-electric power pro.ject tc~ economically ncn• viable sJnce the maJOI' 

part of elcctPici ty is sold at suclJ lovv ra t;es in Tehran co!Y'pared VJi tb the 

cost of p:r'oduction. For example, be t;v:ePn March 1974 a!1d March 1975 from 

a total of 479 million Kwh of elee t.1· i ci. ty, 2::;8, 298,000 Kwh were tr.<tnf3ferred 

F5 
to Tehran and 199,093, C'•OO Kwb to GilE1n - (The Potential capa.ci ty of ;"hE' 

five e:i.celricity l!enerators at the; earn j:o, estir1a.ted at 765j500,000 Kwh peY' 

annum, therefore the efflc-L~.:·n..::y of -tbe c:enera. Lor~, in es UmateJ at 62.3% betl-:ecL 

March 1974 and l\1arch 197rJ•) ~·-·he fl'l'&n'->-Ir.snjan garo pipeline, wlt.h a leng:th 

9 3 of 1,100 klJomE.tres, transporh~ l() ~: l() m of gas per annu,n to the U.S.S.R. 

dem~wd 

9 3 f :z l(J Ill • 'l'ehran 1 s (i.cme~ tlc g-.J.s 

'~. "'"i n i. - ,; "1 0() - -!_06 )- J 'S - - • _ _,, ' ' J t- ,.. " \( - 1{1 u 
pc'r annum 



Therefore the remaining capacity (5.8tk) x 10
6

m3 ) of gas could be 

used to supply electricity for the nearby cities. T?us electricity 

would not be costly since no amortization cost would have to be 

accounted 1 or with r·egard to the transporting gas pipeline. 

17-4 Be.!!_~it-Co~!Jl!Ealysj s of the Haft-Tappeh Sugar Cane ProJect 

For computine: the benefit-cost of the H'lft-Tappeh Sugar Cane 

PeojectJ the technique employed is exactly the same as the one used 

for benefit-cost Dnalysis of the hydro-electric powPr project of thP 

dam. The useful li.fe of the irrigation and drainage works was 

estimat.E:d at SO years and that of the sugar plantat 25 years for both 

al"ternatlves, ('l'ables 17-23-A to 17-26-A and 17-27-R -co 17-30-B). 

RevEnues of tl:,e Haft-Tappeh Project arc shovm in Table lr(-31. In 

t.l tcrnative A, benefit began to be realJ zed in 197;::'. Since then 

losses have Of'currcd and \'lill cont1.nue even by the ti1~e of full 

)00 

devE-lopi11Cnt of the 12,000 ha of the cul th·ated area (J 978) (Tables 17-32-;'\. 

17-53-B and Fi.g. 17-3). J\t thaL stage the projeC't ivill make a profiT. 

provldeC: that the yleld inc.eeascs from 10 to 12 tom1cb of sugar per 

hectal·c~. Based on the 1974 operational costs the break even pcdnt 

wHl be realised ln 1977/78 (FJg.17-J). 'I'he achjevernent of yie-Ld 

at 1968 aDd 1969 } cveh j s ha~~d ::.o rratch s: nee the cul tiv::rtion of 

c>ane ~..,uulC' 011 a l.J.:'.'£/~P scale- of 12,00() ha requlrcs a hig,h level of 

ac.Jnnni.::;trativ~ cost::, mu·:;t ce reduced. 'l'his is son,t:·v;hc:.:l djff5_cult Lc 



Table 17-23·-A 

Capital Costs of the Irrigation and Drant:;ge -
Networks of the Haft-Tappeh Sugar Cane Pro,1ecc. 

1956 - 62 

(1,000 rials) Alternative A 

Year Real Cost "Present Value" in 1965 

1956 (a) 67 67 X 1.828 122. 1+7 

1957 (a) 1,38o 1,380 X 1. 677 2,31LJ .26 

(a) 1,419 l, 419 X 1.538 2,182 .L~2 

1959 

1961 (b) 7' 500 7,500 X 1.188 8,910.00 

1962 (b) 94,000 94,ooo x 1.090 = l02,LJ6J.oo 

Total 104,366 115,988.73 

M 50 

Am 115,988.73 x 0.09122 = 10,580.5 

----------------·----------, 
Sources: (a) Plan Orgdnizat~on, Dept. of Fulancia.J Affd.LLo, 

''Recej pts and payments of Plan Organization 
fro.n the com,11encement of the 2nd Seven Year Plar" 
Lo r.~ehr (Octo~e1') 1))9." p.l2. 

(b) Plan Or~aniza~ion, P~pL. of F1nancial Affalro, 
"A f1.nanclcll r~por t of th-2 ej ghteen months of 
Lhe Th1rd Plell, 1'Iviehr 13l!J - Esfcmd l31Q. p.2:1. 
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TabJe 17-24-A 

Capi taJ Cos-r;s of the Irrie_ation and Drainage 

Networks of the Haft-'rappeh Sugar Cane Project 

(1, 000 rials) Alter'native A 

~~:-r- Real Cost Uniform annual cost, M = 50 
--·---

1963 (a) 183,000 183,000 X 0.0912 16,653.000 

19611 (a) 108, 1~77 108, L~77 X 0 • 0912 9, 871. 4oo 

1965 (b) 76,385 76,385 X 0.0912 6,951.000 

1966 (c) 50,000 50,000 X 0.0912 LJ-,550.000 

1967 (d) 36, 6LJ.l 36,641 X 0.0912 3,33!J-.OOO 

J.Yffi (e) 46,000 46,000 X 0.0912 4,186.000 

1969 (e) ll!D: 287 140,287 X 0.0912 12, 76G.117 

1970 (e) 146, 635 146,635 X 0.0912 13:197.1.50 

1971 (f) 264 ,0'28 ?64,028 X 0.0912 21t, 026.5118 

1972 (f) 137,102 137,1.02 X 0.0912 12.476.300 

1973 (f) 147,24~ 147,248 X 0.0912 1), 399. (:()Q 

SourcE-s: (a) Plan Ore,a11ization. Dept. of :Finc::ncial Aff::1irs. 
"A flnancicll report of 18 mon+bs of the Thlrd 
Plan" Mehr l34J ·· Esfand 1342, p.25. 

(b) Plan Orgalll zat i. ::m .. Dept. of F' lnnncia l Affairs, 
' 1 Fin:1~ fll'lanc.Lal reror t" rviehr 1341 - Esfand 1~44. 
p.29. 

(c) Pl&n 0q<miz:1.t.ton. Dept. of FinctneJnJ Affa1rs, 
''Flnc.J l111acc:ial report 11 Mehr l)'fl - Esfap·l JjlfS. 

p.Jlt. 
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Sources: (cant .•• ) 

(d) Plan Organization, Dept. of Findncial ftffajrs, 
"Final financi..J.l report,. IV!ehr J 341 - Esfand 1346. 
p.47. 

(e) Plan Organization, Dept. of Financial Affairs, 
"Payments of the development projects of tbe 
Fourth Plan 11 Farvardin 1347 - Esfand 1349, p.6. 

(f) Plan oreanization, Dept. of Flnancial Aff::drs, 
"Payments of the DeveJopment Projects of t.he 
Fourth Plan" .B'arvarodln l3lfl - Esfand 1351. p. 6. 
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Table 17-25-A 

Capital Costs of -r.hc Eaft-Tappeh Sup:ar Plant 

(Firs c phase of d~.Yclopment . 1958-62) 

(L 000 ri.als) Alternative A 

Year Real Cost "Present value" ln 1963 

--

19::18 (a) 97,545 97 ,9~5 X 1.538 150} 02l~. 21 

1959 (a) 509,971 509,971 X 1.411 '719,5G9.o8 

196o (a) 359.338 359,338 X 1.245 465,342.7.L 

1961 (b) 303,431 303,431 X 1.188 36o .. 476.0~ 

196:'? (b) 1,022,117 1,022, llr( X 1.090 1, 114, 101' .so 
Total 2,292,402 2,8o9,5l9.52 -----

Jv1 25 

Am 2,8o9,519.52 X 0.103 289,38o.5 

Source::;: (a) Plan organization, Dept. of Financial Affairs, 
Accounting S"·<tion, 11RPcei pts and pa;yrnents of 
Plan O.cganizatlo:1 from the cornrnencement of The 
2nd Se-.:en year Plan to Mehr (October) 1339 (J.950). 
p.so. 

(b) Plan Organization, Dept. of Financial Affalr~, 
F1nanoiaJ He port . M ell!: 1331~ -- Esfand 1339. p .105. 
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Capital Costs of _the Haft-Tappeb Sugar Plant 

(Second phase of dcvelo~?,rnent_. __ 1969 - 73) 

, (1,000 ri~ls) Alternative A 

--------------

Year Real Cost 11Pr esent value" in 1974 

----- --

-

1969 (a) 107,187 107,1 87 X J .538 164 853. 6:) 

1970 (b) 299, 1158 299, 1+ 58 X l.4ll 1122,535.23 

1971 (b) 550,00) 550,0 03 X 1.295 = 712,253.88 

1972 I (b) 550,696 696 X 1.188 550, ~· 654,226. 8li 

1973 (c) 326,716 326,7 16 X 1.090 356,120. J-ill 

TotaJ 1,83l+,Oto 2,309,989.8o 

M = 25 

Am = 2,309,989.8 X 0.103 = 23'(,928 

-~------

SOU! ces: (a) Ministry of via Le.c a'ld Power, Department of Projects 
and Investigatlons (1971). Annual Report of 1349. 
p.2o8. 

(b) Plan Orga!1izat:;.c;n, Department of Financial Affalrs, 
uPayments o-f' t~1e Development ProJects of the 
Fourth PlaY'", F&rvardl'1 1347 - Esf"tnd 1351, p.l6. 

(c) Gregor1an! HJE?.. Haft-Tappeh Sugar Cane ProJect 
Departrr.ent of J\.CL:ount1.ng:, Personal cornmunicd-cJ on, 
Aprll 19'T5 · 
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Capital C~~ts of th~ Irriga~ion and Drainage 

Network of the Ha£t-Tappeh Sugar Cane Project 

(b_900 rials) 11Jterna-!_ive B 

Year "Present value" in 1963 J 
------+--------+----------~---------- I 

Real Cost 

1956 67 tJ( X 1.55 104.1 

1957 l,38o 1,380 X 1.1~6 :?,01).6 

1958 l, 419 1,419 X 1.)7 

1959 

19co 

7,500 7,500 X 1.1) 8,506-7 

1962 94,000 9~,000 X 1.06 = 100,110.0 

Total 104,366 112, G78. 6 

-r~-~~;--------1 -------------------~ 

I
I Am " 112,678.6 x o.679 ~ 7,0jo.8 I 
--------------~-----~---- ------------------ ________ j 
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Table 17 --28-B 

Capital Costs of tho Irr"ip:atlon aY>d f\ra.i.Ee.ge 

·-----~-- ----·----------

Year Real Cost l!r.iforiP Armttal Costs, M = 50 _______________ _, 

1963 183,000 18),000 X 0.0679 = 12,425.70 

1961+ 108,477 108,1177 X 0.0679 
~~ 
i 

1965 76,385 76,)85 X 0.0679 5,166.50 

1966 50,000 50,000 X 0.0679 3.395.00 

1967 36, 6lil )6, 641 X 0.0679 2,487.90 

1968 46,000 46,000 X 0.0679 

1969 l4D, 287 

1970 146, 63S 9,956.50 

1971 246,028 

l9r{2 137,102 1)7 J 102 '{ 0.0679 



1958 

1959 

19lD 

1961 

196'2 

'J'o tal 

M 25 

C~pjtdl Costs of tbe Haft-Tappeh Sugar Plant 

I•'irst phase of development. 1958-62. 

{1,000 rials) Alternative B 

"Present value" in 1963 _] 
97,545 

509,971 

359,338 

303,431 

1,022,117 

2,292,402 

97,535 X 1.37 133,645.1 

5o9,971 x 1.29 6s6,o6o.5 

359,338 X 1.21 434,062.2 

303,4)1 X 1.13 341~,159.0 

1,022,117 X 1.06 = 1,083,444.0 

2,651,_370.6 

--1 

Am 2,651,370.6 x 0.0819 -= 217,147.25 
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Table 17-30-B 

Capital Costs-~-:._ the _Haft-Tapp2h S::<gar Plant 

Second phase of development. 1969-73 
---"----"-...:....;:;.. 

Alternative B 

----Y._e_a_r----+----R-e-al_c_o_s_t. ____ T_-,-,Pr---e~-e-nt_v_a-1u-~~-, i-n -19_7_4 ---

107,187 ]07,187 X 1.37 = 146,855.5 

1970 299, 1~58 :X 1.29 = 385,242.6 

1971 550)003 550,003 X 1.21 -- 664,375.9 

1972 550,696 550,696 X 1.13 = 621+, 613.2 

1973 326,716 326,716 X 1.06 = 347,952.5 

Total 2,169,039. 7 

-------'-----------'----- ------

lVl 25 

Am 2,169,039.7 X 0.0819 = 177,61+4.3 

·---------------·--- ---------



Table 17-31 

Revenues of the Haf~-T~rpeh Sugar Cane Project 

1962 - 197~ (1,000 rials) 

' ' 

Year Sugar Molasses Bagass Total 
(a) (a) 

. 

1962 (a) 235 235 

1963 (a) 204 204 
-

1964 (a) 337,506 539 338,045 

1965 (a) 502,653 4,376 507,029 
I -

1966 (a) 532,944 15,592 548,536 

1967 (b) 587' 896 10,4o6 598,302 

1968 (b) 731,759 1, 71+8 733,5CJ7 

1969 (b) 838,J59 l0,2Eo 81+8, 41S1 

1970 (b) 849,857 7,439 857,29G 

1971 (b) '(81+, 711 17,141 17 ,58o 819,h32 

1972 (b) 1,095,888 115,202 5,573 1,216,163 

1973 (b) 1,814,9P9 25,159 4,~29 1,844,977 

1974 (b) 2,002,935 - 22, 711+ 2,025,649 

-· - _ __j 

Sources: (a) Data aY'e obtained from Gre~oorian, K\1lPA. 
Haft-Tappeh Sugar Cane Project, Department of 
Accounting, Aprjl 1975. 

(b) XWPA. Haft-Tappeh Sugar Cane Project, Departi'lem:; o~ 

Admlnistratlve and Industria] Communication, Annual 
Report, 1971+. p .14 

5l0 
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(1,000 Rials) 

-'- ·-:." .. ~ ,. ,. 

TABLE 17-32-A 

COST-BENEFIT OF THE HAFT ·TAPPER SUGAR CANEEPROJECT 

Alternative A 

TOTAL 

YEAR Y E A R 0 F I N V E S T M E N T PLAN:r OF THE CAPITAL :· COSTS 
I --,--------_---~--------.----~--.----~--------,-·-------!.~-·-~--- i 

TOTAL 

COSTS 

511 

--·--------' 

BENEFIT 

_(r.oss) 

tf) 1970 l9
7

l 1972 1958-62 SUGAR PLANI' COSTS i 
(1) (2) (2) (2) (2) (2) (2) (2) (2) (2) . (2) (2) I· (3) (4) (5) t ! (6) 

--:;~-~:~80.48- -- 1 

1

r---· ·· -+---,;.._--~----+-2-8-9·.-3-80-.~-r------ -:..:"'.~ ~.r--;196.91:.0 
t . (9) . i 

796, 874-.9-8-+-----2-35-- (79~. 639·9~-; 
(7) (8) 

1963 10,580.48 16,653 .,289,380.5 316,613.98 (a.~ 413,6"(1 

I ·.. 289,380.5 326,485.38 (J 435.710 

730,284.98 204 (730,080.98) 

16,653 9,871.4 

1965 10,580.48 16,653 9,871. 11 6,951 

1966 10,580.48 16,653 9,871.11 6,951 1>,550 

1968 

1969 

1970 

1971 

1972 

10,580.48 

10,580.1>8 

10,580.48 

10,580.48 

16,653 

16,653 

16,653 

16,653 

16,653 

9.871.4 

9,871.4 

9,8'71.4 

9,871.4 

6,951 

6,951 

6,951 

6,951 

4,550 

4,550 

4,550 

6,951 .. 4.5~10 

3.334 

3.334 

lf,186 

4,186 12,766.117 

4,186 12,766.117 

4,186 12,'(66.117 

4,186 12, 766.11'( 

13,19'7.15 

13, 19'7 .15 

13,197.15 

1973 10,580.48 16,653 9.871.4 6,951 4,550 3.3)1> 4,186 12,766.117 13,19'7.15 24,026.548 

I: 
1:-

. . . 

12, lf'76.3 

i 
289,380.5 333,439.42 (a) 1+44, 1+70 

289,380.5 337,986.39 (a\ 471,542 

289,380.5 

289,380.5 

289.380.5 

289,380.5 

289,380.5 

289,380.5 

31n, 320.75 (a) 492,012 

358,272.8'7 

371, 1}70.02 

395,496.56 

407,972.84 

(a) 

(a) 

(a) 

(a) 

(a) 

557.691 

553,848 

597.359 

766,94.3 

777.909.42 

809,528.39 

833.3)2.75 

880,956.75 

915,963.87 

925,318.02 

992,855.56 

1,174,915.80 

1,935,172.2 

338,045 

507,029 

548,536 

598,302 

733.507 

848,419 

1,216,163 

2,025,649 

(324,150.38) 

(270,880.42) 

(260,992.39) 

(235,030.75) 

(147,449.75) 

68,022;02) 

(173. lf23.'.ifi) 

41,247.16 

1975 10,580.1!8 16,653 9,871.4 6,951 4,550 3.334 4,186 12,766.117 13,197.15 24,026.9>8 \ 12~476.) 13,399.6 289,380.5 237,928.94 

1976 10,580.48 16,653 9,871.4 6,951 4,550 3,334 11,186 12,766.1rr 13,197.15 24,o26.5.1J8 12,476.3 13,399.6 289,380.5 237,928.94 

659,301.44 (a) 1,275,871 

659.301.44 (b) 1,739,136 

659,301.44 (c 1,838,758 

2,597,690.4 

2,167,672 

2,285,115 

(330.387.4) 

(312,575.4) 

1977 

1978 10,580.48 

16,653 

16,653 

9,871.4 6,951 

6,951 

4,550 3.334 !f,l86 12,766.117 13,19'( .15 

3.334 4,186 12,766.117 13,197.15 

•12,476.3 13,399.6 

24,026.548 12,1+76.3 13,399.6 

289,380.5 

289,380.5 

237.928.94 (c 2,038,016 

( c 2, 13'7' 405* 2, 796,707.2 

2,402,557 

[
2,500,000--* ( 
3,024,000*-*:) 

(291>,760.4) 

(296,707.2) 
22'7,292.8 

--~---------~---------1-----~------~----~--L--------~-

Sources: (1) Table 1'7-23-A 

(2) Table 17-24-A 

(3) Table 17-25-A 

(11) Table_ 17 -26-A 

(5) ~ (1) + (2) + (3) + (4) 

(6) (a) l<VlPA, Department of the Haft-Tappeh Sugar Cane Project, "Annual report of 1352", 
Division of Administrative Affairs and Industrial Re].ations, p,l4. 

(b) Ministry of Agriculture and Natural Resouroes, Haft-Tappeh Sugar Cane Project, 
Gregorian, Officer of the Department of Monetary Affairs, personal communication, 1975. 

(c) Estimation. 

('() (5) + (6) 

(8) Table 17-3. 

(9) ~ (8) - (7) 

I 

. i 

·* Estimation br.csed on the operational costs of 197/f for 12,000 ha. 

·H Estimation be,sed on 12,000 ha., 10 tonnes/ha of sugar yield and 
21 rials/Kg 1'or the produced sugar. 

*** Estimation be>sed on 12,000 ha., 12 tonnes/ha of s1,1gar yield and 
21 rials/Kg for the prcduced sugar. 

'\, 
,\ 
~ I 
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Table .L7-:33-B 
---~------

COST -BENEFI'r OF THE ------...---

I 
I 

~£'.PEH _S1~£:l1_ CANE _:E_ROJECT I 
.-----.--------A ________ N ____ .. J..:1_,_o_o: __ R_ia_l_s_) ___ u _______ A ______ L-~--. -. -. ,...--·---. c -----·-----

0 
Al :er~ati vc:_~~~-.~-----·-:-. 

8 
___ . -----_------------,-----------·-ll 

-----------~--- ------------·------ -----·-------·---· --,-· - -·-'·-------i---·---· 
IRRIGA'J~ION AND DRAINAGE __ lj suaA.-q E~~EN~~N rorAr~ omnA'I'IONAL 

1 
'l'Cil'AL Jt",;vENtr,;:s BENEFIT ] , ___ ___.: __________________ _ 

YEAR OF INVESTMENT PLANI' SUGAR PLANT . CAPI'rAL . COi:>'TS COS'J.'S (LOSS) I 

1956-fe I 1963 r-1 ~~;]- 19~~---~-1966 1967 T>~E8 I 19("8 1970 1971 1972.•. ~--;:;~;- J.958-f.e 1969 - 1973 cos~s ! 
YEAR 

----+----<1_> ___ <2L ___ ~ __ <2> ___ <2_) ----~> (2) -~> ~2 __ >_t-5.:_)----~~--> ___ -~-~2) 1_-~-- -~ -~- c5\ 
1 
__ :_~-~--~~---~-----~-~---- ---~:_> ---l 

2211,798.0 (a) ~~96,91!1.0 I ?2:V(l2.0 I ~~35 o) (721, 4'((.0) 1962 

1964 

1965 

7,650.8 

7' 650.8 

12, 1!25.7 

1966 7,650.8 12, 1125-7 7,365.6 5,186.5 3,395 

1967 7' 650.8 12,425.7 '7 ,365. 6 5,186.5 3,395 2, 1187 ·9 

19E8 . 7,650.8 12, 1~25.7 7,3(Q.6 5,186.5 3,395 2, 1187.9 3,123.4 

1970 7' 650.8 12,1125.7 7,365. 6 5,186.5 

19'il 7,&j0.8 12, 1125.7 7,){jj.6 5,186.5 

1972 7,650.8 12, 1125-7 7,365.6 5,136.5 

1973 7' 650.8 12,425.7 7 ,365. 6 5,186.5 

1975 7,650.8 12, 1!25-7 7,3fJ5.6 5,186.5 

l9'f7 7, 65o.8 12, 1125 .·r 7 ,365. 6 5,186.5 

Sources: (1) Table 17-27-B 

(2) Table 17-28-B 

(3) Table 17-29-B 

( 4) •rable 17 -30-B 

5 .• 186.5 

· .. 

(5) ~ (1)+(2)+(3)+(4). 

(6) (a) & (b) - see. Table 17:·32-A 

(6) (c) Estimation 

(7) ~ (5) + (6) 

(8) Table 1'7-}l. 

(9) ~ (8) - (7) 

.3.~95 2,1+87.9 

3,395. 2,487.9 

3,395 2, 1187.9 

3.395 2,487.9 

3,395 2,487.9 

I. 

3,123.4 

3,12).4 

3,123.4 

3,123.4 

9,5a5.4 9,956.~ 

9,525 .ll 9, 956.5 

f: 
16,·ro5.3 r. 

·~ 
16,7os.3 ·~· 9,309.~ 

16,?05-3 -~~.; .:9,309-2 

16.705., 1· ,. )09 ·"I 
16. 705., J. 9,309.2 I 
16,705:3 '19,309-2 

j 

9,998.1 

9,998.1 

9,998.1 

9.-998.1 

217,147.3 

217,147.3 

16,705;,3 . it 9,:;<)9.2 

9,525.4 ,.:,_9_,9_:-_··6~·-5....._1_6,_7_05_·:~ t:_·=-_'0_9 __ .2-' 9,99~ 217,147.31 

/ 

177' 6'1!+.3 

237,223.8 (a) lf13,6'(i.O 6S0,89!1,81 2011 

244,589.11 (a) 1135,710.0 61'0,299.l1 338,01!5 
I 

(a): IJI*,470.0 

255,658.8 (a) 1192,.012.0 

258,782.2 · (a) 535,1150.0 

2E8,)07.6 (a) • 557,€91.0 

278,2611.1 (a) , 553,8!J8.o 

I 
(a)\ 766,9113.0 

(a) ~l,2'(5,87LO 
i 

(b) \,739,136.0 

1191,921.2 . (c) 1,838,750.0 

1191,921.2 (c) 2,038,016.0 

825,')98.6 

832,112.1 

2,231,057.0 

2,330, ()(1.0 ,. 

2,43:>,}09.0 

2,529,9)'!.0 

507,029 

598,)02 

'733,507. 

857,296 

819,432 

1,216,1.6.3 

2,2R5 .• ll5 

(650,&;lo,8) I 

(3112,2511, 11) 

(18'1,216.9) ' 

(1'76,176.9) 

(lh9,3f..3.8) 

( 6), 725.2) 

('(2, 8)6,11) 

'{7,185.0 

(205,1io8.o) 

(1~·r ,38o.o) 1'(7' 61111.3 

177,6!14.3 491,921.2 (c) ::.137. 1105.8* . . I f'' 500' OQO·X"* } I < 129' 3_27. 0~ 2,629,327.0 4 
3 .. o2 ,ooo**~ >I (39'1, oT).o . 

·---'------------.----,- . ...L __ _ --- -·-~·---··--·~----·-.~-,.---:---_....... ____ _ 
-~ Estimation based 'Jn the operational costs of 19711 for 12,000 ha. 

·** Estir.Jation based en 12,000 ha, 10 tonnes;'ha of sugar yield, and 
21 rials/Kg for tiN pro:lueed sugar. 

*·** Estimation based ('ll 12,000 ha, 12 tomtcs/ha .,[' sug•ll' yield, and 
21 rials/Kc; for ti;·~ produced sugar. . 
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/ 
/ Benefrt 

Actual Costs (Aiternatrve A) 

Estrmated Costs (Alternative A) 

Actual Costs (Alternative B) 

Est1mated Costs (Aiternatrve B) 

Actual Revenues 

Estrmated Revenues 

Possible Future Benef1ts 

I Estrmated revenues based on 
12 tonnes/ha of sugar 

j[ Estrmated revenues based on 
10 tonnes/ ha of sugar 
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In Alternative B the Haft-Tappeh Sugar Cane Project began to sho~ 

a profit jn 1969, (Table 17-35-B and Fig. 17-3). The loss in 19'{1 

17 
was owing to the exceptional conditions of rainfall and freezing 

. 18 
that reduced the total sug,a.r produced . 'I'he loss in 1974 was ov1ing 

to the impos~ibility of exporting, molasses. 

These losses will continue unless the loading facllities of the 

f 
. 19 

southern ports o Iran lncrease . By 1978, the Haft-Tappeh Sugar 

Cane ProJect will continue to rnf:lke a loss if the operationBl costs 

continue to be the same as the 197l1 operational cost levels. ln 

addition such a status will occur if the yteld of sugar is 10 tonnes/ha 

and the price of sugar 21 rials/Kg. 

Assuming a prcx:luctivi ty of 12 tonnes/ha for sugar, the project 

is benefic.Lal. KWPJl. claims that the Haft-'I·appeh Project has l!1o.dc a 

profit since J 965. This is because K\1/P/\ 1 s estimation 1:::. based v por• 

two se-c:=; of variables, \Jhich ar-2 the operational costs and rcvE:;nu~·f,, 

It disregards the capital costs. Norrrally in cost-benefrL annl;;r::_,is 

20 
all the cost:=; and reven~es must be taken into account AJthough 

the Ha.ft-Tappeh Sugar Cane P.coJect ha& been the most efficj enJc farming 

unit in the DIP in te.cms o:: la.1d producticjty and employment, the cos~_ 

of &ugar is high in comparlSO'J. \vit.h other countrL~s (Jlppe~"dtx G). 

These hig,..'II costs have rePJoined a critical qnestlon for this pro,Je"+, .->im.e 

its conc9ptlon. 

l7 -5 Bcme.fl t-Co;_,t 0f the DTP 

Dcsldcs L!lc Dez d.:nr l tself, the DIP cos-cs i!lcludP tho;."' ('f the: 

irrir..=tt.Lon and drainage nctvwrk and 'Tlany oLher 1terns. T~k D!_!_~~ v:2:... 



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 ProJect was included in the cost-benefit 

analysis of the DIP from 1972 onwards. 

From 1963 until 1969 watel' charges and savings from flood 

515 

control were the revenues of the DIP. Since then the DIP revenues have bee 

as follows: 

a) Water charge~ (Tables 17-56 to 17-59) 

b) Land leasing to agro-businesses (Table l7-6J) 

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 rial::, per annum) 

f) Savings from flood control (Tab]es 1'7-62 and 17-63) 

The present val,.les of tl}e capital costs we!'e computed. for 

every cost item independently, Tables 17-31+-A to 17-44-A and 17-45-B to 17-55-B 

and the uniform annual costs were established afterwards (Tables 17-64-A 

and 17-65-B). 

In Alternative A the DIP produced benefits only in the t~ee 

years 1963-65 but losses the.ceafter (Fig. 17-4). The losses were 

least in 1967 and 1972. rrhey tl•<.>n increased agairi, because of thf' 

increase in capital investment. Hhich \'1as financed through the second 

IBnD loan of $30 milljon and the development funds of the Third and 

the Fourth Development Plan 3. 

In AJ ternative B the DTP pr'o0ueed benefits ln the three years 

1963-65. Losses occurred fr'JL'i J9(f to 1974 (Fje-. J'T-5) and will 
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TabJe 17-34-A 

Construction Cost of the DPIP - 1959-65 

(1,000 R~als) Alternative A 

Year Real Cost "Present value" in 1966 

1959 (a) 28,965 28,965 X 1.828 52,948.02 

19ED (a) 75,877 75,877 X 1.677 127.245.72 

1961 (a) 90,J27 90,127 X 1.538 146,305.:?2 

1962 (b) 425,203 425, 8o3 X 1.411 Eoo,8o8.o3 

1963 (c) 661,036 661,036 X 1.295 856,041.62 

19611 (d) 346,148 346,148 X 1.188 411,22].82 

1965 (:;) 179,180 179,180 X 1.090 195,306.20 

Total 1,8/J7,136 2, 389, 8rr8. '70 

H 50 

_______ ,....__1 

ScJUrce.s: (a) DRC. 1964. Surr;mary accounting of furxls, 
Kbuzestan Development Programme, March, 29th 
1956 to June 1963, pp.59-89. 

(b) (i) Plan Organi·~a-r.lon, Dep;:wLment of Financial Affair2, 
Financial Report on the first six months of 1341, p.26. 

(ii) Plan Organ.izat1.on, Department of Fjr.anci::.tl Affalrs, 
Fini'lnoj al Report on tne flrst eit;hteen rwnths of the 
Third Plar., Melle 1341 - Esfand 131+2. p.l6 

(c) Plan 0q;anizq-cion, Department of FinanciaJ Affail;:., 
Financial Repor>t on ei.g,hteen months of the 'rhi..rd Plan, 
~!ehr 1341 - Esf'a!ld 1342, p.l6. 

(d) rlan Organizc,tlon, Departrrtent oi Flnclncial Af:la-trs, 
Finallcial Yepr)r"T; on eip:h Leen mont~::, of th-2 'J'hirJ. PJ an, 
iV!cru' L34l - E::,fand 13113, p.l7. 

(E·) Plan OPc_anizaLion, Dcp:-rtmcnL of £Htanclal 1\ffalrs, 

FhldllojaJ Beport, fJ!ehe 131+1 - Esfand l)!Jl:. p.19. 



(f-,000 HiaJs) 

1966 (a) 152,Eo5 

1967 (b) 334,087 

1968 (c) 529,962 

1969 (d) 625,088 

1970 (e) 705,863 

19'71 (e) 1,126,105 

1972 (f) l,059,266 

rcoLal 4,532,976 

------

rv1 50 

Am 5 .. 9 1~2,35).6 X 0.09122 

Alternative A 

334,087 X 

529,962 X 

625,083 X 

705,863 X 

1,126,105 X 

L,059,2G6 X 

l < 6r{7 

1.538 

l.iJ.ll 

1.295 

l.l88 

1..0')0 

315,081.55 

881,999.16 

914,092.58 

1,337,812.70 

1,15 1l-,599.S0 I 

___ s_, ~
1

12, 355 :~ 

___________________ ___j 

Sources: (a) Plan Organization, DeparLment of Financial Affairs, 
Financial Report, tt!ehr 13La - Esfand 1311-5. p.24. 

(b) Plan Organization, Department of Fi:1anciaJ 1\ffai.cs, 
Financial Report, Iv'lehr 131~1 - Esfand 131~6. p.35. 

(c) Plan Organizat.Lon, Department of Financial Affairs, 
Financial Report. Farvardin 1347 - ~sfand 1347. p.28. 

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

(e) Plan Organization, Department of Flnancial Affairs, 
Flnanced funds of the Fourth Develop111ent Plan. 
Farvardin 1547 - Esfand 1350. p.3Q. 

(f) Plan Organiz2.tion, Department of FlnanciaJ Affairs, 
Financed funds of the Fourth DPvelopment Plan, 
Farvardin 1347 - Esfand 1351. pp.33-34. 



Table 1'(-36-A 

Construction Costs of the DIP - 1973-77 

(1,000 Rials) Alternative A 

"Present Value" in 1978 Real Cost 

r-------~-----_1!1-----r-------
Year 

1973 *650,000 650,000 X 1.538 999,700.00 

19711- Xl,Q25,000 1,025,000 X 1.411 l, 41~6,275.00 

1975 *8oO,OOO 800,000 X 1.295 = l,036,QQQ,QQ 

19'76 533,51JLf X l.J88 62,197.27 

1977 326,337 X 1.090 355,707.33 

Totc.l 3,324,881 

---------4--------~~------------

1'11 50 

Am 4,459,652.5 X 0.09122 1ro6, 809 .s 

x Actual 

*-l<- ProJected and proposed by K\IJPA to Plan Organi zatj on. 

Sou•1 ce: (1) DaLa were obtained from Alavl, Offlcer of K'.vPA, !:liP. 
Department of pj nancial Affai.rs, DE'sful, April 19't.J. 
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Year 

J 957 

l95tl 

1959 

l9tD 

1961 

19G2 

196) 

GE.ne::_al H'::!_cesssity Costs of the DIP - 191)7-65 

{l,O.Q9 Rials) Alternative A 

--------- -----
Real Cost 11 Present Value" ln 1966 

(a) 13,357 13,357 .X 2.127 28,410.339 

(a) 7U,442 '(8,4Lf2 X 1.992 156,256.460 

(a) 6g,045 6g,045 X 1.828 126,214.260 

(a) 9,517 9, 517 "\ 1.677 ::..s, 9Co.009 

(a) 1,972 1,972 X 1.538 3,032.936 

(a) 3, 765 3, 765 X l.1J11 5,312. 1H5 

(b) 99, 9 1~9 99,9 1~9 X 1.295 129, lJ:-;,3. 950 

(c) 1}_12,562 142,562 X 1.18f'> 2G8,016. 56o 

J96Sl (d) 86,000 86,000 7. l.090 -= 9J,71lo.ooo 

reotel 5o4,6o9 826,376.900 

r------ --------------------------------- --~~- i 

APl 82G.376.9 X 0.09159 = 75,687.86 

---------·----

Sourc~s: (a) DRC. J964. pp.J15-118. 

(b) PJ an Orgmnzatlon, Depm"tment of Fin9.ncla] Affair::-., 
Ftnancial Rep:)rt on elghtcen months of t.:ne Third Plan. 
!Vlelu 1341 - Esfdnd 1342. p.l6. 

{c) Plan OrFanizat'Lon_. Dep3.rt•nent of Fjn::mcia L Affc:nr:s, 
FinaPui.CIJ Report on clghtcen months of the Third Plan. 
Jv'!chl• 1341 - Esfand 131+). p.l7. 

(d) Plan 01 saPi.:a t~ on, Deps.ru.Jen-1.; of Flna.tw .Lal Aff r.lrs, 
Fi.nanc;.t9.1 H.'"port ore eighteen mc1nths of the Thlrd Plan. 
]lichr lJlJl ·· Es:f'.s.LJ l34Ll. p.19. 
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Table 1'7-)8--A 

Admlnj strativc> and General_ Costs _<:>f tt;.? DIP - 1956-67 

(1,000 Rial.s) Al terrwtivc A 

I----Y_e_a_r ___ +----__ R_c_a_1. __ c_o_s_t_I~~=~ value" j n 1._9_6_s __ ._-_l-l 

1956 

1957 

19'58 

1959 

19tO 

1961 

1962 

1963 

1961+ 

1965 

1966 

Toi.a1 

(~) 1,25L~ 

(a) 3,109 

(a) 5, 642 

(a) 59,738 

(a) 37,674 

(a) 26,993 

(a) 165,831 

(a) ;,21, 189 

(b) 226,551 

(c) 198,2!'7 

(d) 183, 1G8 

(c) 195,617 

1,425,01_3 

1------------''--------, 
M ~5 

1,254 X 2.812 3,526.:?~8 

3,109 X 2, 58o 8,021.2:?0 

5, 642 X 2.367 13,354.614 

59,?38 X 2.127 J.27 J 06'2. 720 

37,674 X 1.992 75,046. Eo8 

26,993 X 1..828 119 J 3~3. :?04 

165,831 x 1. 677 = 278,o98.58o 

J21,lB9 X ] .578 1+93' 988. 680 

22G, S51 x 1 .Ja1 319,633.3~6 

198,2117 X 1.295 -= 256,729.860 

183,168 X 1.188 = 217,6o).580 

195,617 X 1 .09'J = 21),222.:J3Cl 

2,055, 663.0')0 

Am 2,055,663 X 0.0919 188,915.42 

1----------------------------------

Note: One quar tE:!" of the total adn,inistraUvc and general costs of 
tbe Pahlavi dam scheme was charged to the lrrig:ation projec c. 
(SE'(c! Tables 17-6-A and 17-<1:) -n on cost r1enEfit analysis of the 
hydro-power project). 

(b) Plan Organization, DcoJ.-'< .. 1.Ttlll<?nt of Financial Affairs, 
"Financlal report of tb i .c"-..'J Pl'JD ths of the Th_;_rd Plan", 
Hehr l)lH - Esfand ljl~). p. 1"'T. 

(c) Plan Or gam £dtJ on. Tlepcl~"l,lnen".., of Financial Affalrs, 
11Flnal financHtl re 1;irL" Mc-hr l3~l - Esf&nd ljLfl.~, p.19. 

(d) Plan OrE.:mi~aUo1:, 1lefVtY-'c,1rlent of Fjnancia1 Affairs, 
"F.Lnal f:inandd1 r-s;)oPt'' Melu· J.)Lil ·- Esfand J;,l-!5, p.)4. 

(c) Plan OrgcHlJ 7.3 U 0~1, ];e f'Ci~ l rnen"L of Fin :mel a 1 Affairs. 
"FinRJ f':tnanuial r~p'..~ri,'' Jrtellr J)4l- E::,fa.nl J)2!G. D.35. 
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Resource Jnves-LiGa t_tu~ C.s?~ ts of the DIP - 1956-65 

(1,000 Hials) 

----------~----------------

r---'-:_e_ar ____ ~ _____ n_e_n_l __ c_o_s __ t --~ 
1956 

1957 

1958 

J959 

19t0 

lg6]_ 

1962 

J96J 

196l~ 

1965 

'rotal 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(b) 

(c) 

(d) 

2,265.00 

48,202.50 

61,815.00 

62 • 6o'2 • '30 

105,2110.00 

14,212.50 

2,1f30.00 

~!?, lf91 . 00 

21~, 000.00 

39,000.00 

382,257.00 

Alternative A 

2,265.00 X 2.367 5,361.255 

48,202.50 X 2.127 102,527.780 

61,815.00 X 1.992 123,1)5.480 

62, E02 .so X 1.828 nl~, 438.28o 

105,21!0.00 X l. 677 176, 1~87. 48o 

111,212.50 X 1.538 21,859.590 

2,11-30.00 X Ll!~l 3, lJ28. 730 

22,491.00 X 1.29') ~9' l~)' 8lf5 

211-,000.00 X 1.188 28,512.000 

39,000.00 X 1.090 42,510.000 

64'(,386.000 

52] 

I 
I 
I 

----- -------~ ----· - --- -------------------~ 
I 

0----------------------

Sources: (a) DRC. 19611-. Summary accounting: of funds, Khuzestao 
Development Prog;raJnP18, l'liarct. 29, 1956 t0 June 196_::1, pp.l03-)l=:. 

(b) Plan Or gam zat ion, Dc-partnent of Financ_1_al Affau's, 
Fin;:mc la l report on 0:! gh-teen months of the 'l'h b,d l'L:m, 
Meh::-- 1)41 - Esfand l_Jll2. p.l6. 

(c) Plan Orpan1zation, Departwent of Financial Affa~rE. 
Finane ia1 :repo:r t on ei th-!:.e~n months of the Thl1"ct Pl~t~1, 

Merr' 1341 - Esfand 131~3. p.l7. 

(d) Plan Org3~i~atjon, Department of Flnancia1 Affairs, 
Plnancial_ repcrt on eighteen tnunths of tho Tlllrd Plan, 
Meh2" 13!H - Esfam-1 l)lJLI, p.J9. 



5~!2 

Consultant E11fd neer~:~_gosts C:f the DIP - 1956-0, 

(1,000 Ria}-s) Al tcrna Live A 

Year---1----R_e_a_d_Cost -~ ~-;,.osent Value" i1_1 _1_9_6_6 __ ----l 

1956 * (a) '+,Boo 1~,8oo x 2.367 11,361.6o 

1957 

lSJ5B 

1959 

19Eo 

l96J 

1962 

1964 

1965 

Total 

Arn 

-K- (a) 4,Boo 

* (a) 1~, Boo 

* (a) IJ,Soo 

-K (a) 4,BOO 

*- {a) 4,BOO 

*(a) 4,000 

-V- (b) 16,292 

* (c) ] 5,300 

-r. (d) 9,72t3 

111,990.06 X 0.09159 

4,8oo x 2.127 

4, Boo x 1. 992 

4, Boo x 1. B2 B 

'+, Boo x 1 - 677 

4,8oo x 1.53B 

4, Boo x 1. 411 

16,292 X 1.295 

15,300 X l.l8B 

9, 728 X 1.090 

10,257.169 

10,209.6J 

9, 561. to 

B, 771L 1~0 

B,049.6J 

7 ,382. 4D 

6,7'72.80 

21,09'3.1 1 ~ 

18,1_76.1+0 

10, 6o3.52 

111,990.06 

x- A quarter of the cost was char !Sed to the irrigatior> proclect. 
(See cost-benefit anal~'Sis of the Pahlavi dam hydro-pOI\'Cr proJect. 

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

Source::,: (a) (1) Plan Organization, D~partment of Financial Affairs, 

Div isJ on of Accountint~• Financial report of PL:m 
Organization, Mehr l3)L} to Esfand 1339. p.l05. 

(2) Plan Organizatlon, Department of Flnanc1al AffaJlS, 
Division of Accounti'l2_;, Financial report of the ThJ rd PJ Em, 

lv1chr 1341 - Esfand 1342. p.l6. 

(b) PJan Orgaui zation, D~partn1ent of Flnancial Affairs, D.!. \rj_:::..ton 

of AecounUng, Financlal Report of the Third Plan. f1ern' 1_5'tl 
Esfand l3lf2. p.l6. 

(c) Plan OrEan~~ation, Department of FinancJal Affa.trs, DlvJsJ0Il 

of AccounLtut;, Fimmc:ial Report of the Third Plno. l\1chr l")·'D -

Esfand j_)43. p.l7. 

(d) :?lan Orp-L'nlz<:~tion, Dcpc1rtment c1' Financial Affe<l:!."'=>, F: •1c~.1ej al 

Report of the 'I'l'nrcl Plnn. Mebr 13'~1- Esfancl l3Jj4. p.Jy. 



Constructitln. Coste, of th8 Slldob-Sho::ohtc.lr Road of t.he DJP 

Alternative A 

l9r{l (a) 8,871 8,871 X l. 411 12,516.98 

1972 (b) 80,977 80, 991' X 1.295 104,865.21 

1<)73 (a) 46,458 46, lf:)8 X l.J 88 55,J92.10 

197 1~ (a) 38,0lfl 38,o1n x 1.090 41, 46LJ.. 69 

ToJ.::.a1 171f, 3 1~7 214,038.98 

------------ ----- -----------------------~ 
jvj 50 

214,0)8.98 X 0.09122 

'------------------------·-- --------

Soorce.3: (a) A1-j -yasin, A. Octol.Jer 197 4. "Executional repnr c; 

and the progress of tbc cons Lructlon of the DIP''. 
Mirn.s Lry of Wa Lcr 2nd Power. KVJP/L Annex l~ and p. 42. 

(b) l'1in-Lstry of Wal.cr and Pov1Gr, Depa1•tment of PrOJG(~ts and 
Inves~igatlons, BLlreau of Supervision E 11d In'!est:I.gations, 
Annual 1eport 1351. pp.l78-l81. 



Am 

Sources: 

'J'able 17 - 1t2-A 

Altornotive A 

Real Cost "Present value" in 1978 
-- ----

(a) 159, ?62 159,962 :X 2.367 3~{8, 630.050 

(b) 155,323 155,32_5 X 2.127 330,372.020 

* (b) 167,322 l6r( ,322 X 1.992 333,305. 1~20 

* (b) 178,009 178,009 X 1.828 325, 400 . 450 

(c) 177,200 1'77 ,200 X 1.677 297, 161+. 1+00 

(d) 212,362 212,362 X 1.538 32,854.756 

(d) 115,000 115,000 y 1.1111 162.265.000 

(d) 90,000 90,000 X 1.295 1tG,~so.ooo 

(d) 303 303 X l.l8C3 359.96J 

(d) 303 303 X 1.090 330.270 

1,255,784 1,977,2)2.000 

------

1,977,232 x o.09·'r6 

(a) Plan Organlzat1on, Department of Fjnancial Affairs, 
"Financed funds of the Fourth Development Pl<m". 
Farvardin 131r7 - Esfand 1348. p. 6. 

(b) Plan Organization, Department of Financial 1\fiairs, 
"FJ nanced funds of the Fovr th Dc·Vl'lopment Plan". 
Farvardin 13117 - Esfand 1350. pp.6-8. 

I 
r 
I 

i 
I 

\ 
l 

..:-The caiJital cost3 lll 1970 and 1971 are '{6,07),G1S rla1s and 
127,323,15::, rla ls respectlVe1y. )'wo figures of 91,248,000 rials 
in 1970 and 50,6B6,ooo r1als in 1971 \vhich are the cap1.tal 
invEstment of prcJect nldPl>er 110,107 under Lbc ti teJ of 
Research were added to tne (Ost of agricu1Lura1 devoloiJment 
of Safiabad. 

(c) Min1stry of Hater and Fov.er Dep~H·tn,ent of ProJects and 
Investi£,at1ons, Bureau nf [:)upf~rvislon and Investigatlons. 
11 1\nnu,'ll repoli. of 1_:')51". p.T(. 

(d) Da.td 1ve1•e obtcd n'3d f1•orn .'iclC:2Y'l, K\IJPP. Dcpa:r trne>nt o.f l•'inancial 
t~ff'dl rs 1n Ahw:1z, 1\pr 11 1 )('_:•. 

1 
,J 

I 

: 1 
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I I 
l I 
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( l , 000 R i t1l s ) Alternntjve A 

"Present value" in 1975 I 
~---------+----------------------~-l-3-l-~,-1_8_;_x ___ l~-8-T7--- 225,031.r;9 ~ 

Year Real Cost 

1969 (a) 134,187 
I 

1970 (b) 92,500 92,500 X 1.538 1~2,2t6.00 

] 971 (a) 342,878 3lJ?, 878 X l. 411 483,800.8~ 

1972 (c) 348,000 348,000 X 1.295 450, G68.oo 

1973 (d) 240,000 2110,000 X l. 188 285,120.00 

1971+ (d) 127 127 X 1.090 130 . 1 ~3 

Total 1,157,692 1,587,015.80 

r------------L 

'---·-- ----- -----------------~-----· 

Sources: (a) Plan Organization, Depa-r•tment of Financlal Affalrs, 
11 Finc:mced funds of the Fourth Development Plan", 
Farvardin 13Jq - Esfand 1350. :pp. 6-8. 

(b) Plan Organ1zat1on, Department of Flnancial Affairs, 
"Financed funds of the Fourth Development Plan", 
Farva.rdin 13~7 - Esfand 131~9. p. 6. 

(c) Plan Organlzalion, Departmc:rrt of Flnallcial Affairs, 
"Financed funds of the Fourt}J DevelopmerJt Plan". 

Farvardin 1347 - Esfand 1351. p.6. 

(d) Data \t1E'1'e obt2.1ned from Scqnrl, the offlcer of N\vPA, 
Dep&r t ment of F'lnancial Affairs, A1maz, April l9r(5. 



Coc;ts of Buildlntr the RuPal 'I'mms of the DIP - J 970-76 

(1, 000 Ri._a1s) Alternative 1\ 

Year Real Cost ! "Present value" in 197'( I 

ss.:-T -----

1970 (a) 58,015 X 1.828 106,051.420 

19'71 (a) 92,096 92,096 X 1. tJJ7 154, 44 1~.9SD 

1972 (b) 95,576 95,576 X 1.538 146, 99'). 88J 

1973 (c) 157,628 157,628 X Ll~ll 222,398.9<;D 

197 11 (c) 79,459. 79,459 X 1.?95 102, 899. 1j()0 

1975 (c) 37,389 3r( J 389 y J .188 114, 1J.l8. 132 

1976 (c) 39,359 39,359 y l.09:J 42,901.310 

Total 911+, 522 820,110.120 

Aw 820,110.12 x 0.0942 = 77,279 

----------- --l 

Sources: (a) Plan o~"ga:1izat i.on, Dep3rtmPnt of FinanC'ial Affai l'S' 
11 Flnanced funds of "Lhe Fourth Developmen-::; Plan ProjE'cts". 
Farvardin 131~7 - Esfancl 1350. pp.6-8. 

(b) Plar1 Or£'anization. Departm<:.nt of Financ1al Affairs, 
11 F} n<jnced funds of the Fn~.-1 rth Development Plc.n FroJe.::-ts 11

• 

Fo.rv:J.rdin 1_:51~7 - Esfand 1351. p. 6. 

(c) Da~"a we:r e obtained from Saqari. the officer of KWPA. 
Departn,ent of ?lnancial Aff:ur~, J\hwaz. Apf'il 197::1. 
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Al-cPrnative B 

Ye-ar. 

~-----------------------

Real Cost 11 P.ces8nt Value 11 ln 1966 

-+----------+--------------

--------

1959 28,965 28,965 X 1-55 = 45,0]1.20 

19Co 75,877 75,877 X 1. ll6 = 110, 71'5 .3{) 

90,127 90,127 X 1.37 = 123, LJ31. 8J 

425, 8o ') 

661,036 661,036 X 1 .2] = 793,498.20 

346,148 346,148 X 1.13 = 39l,llJ.7 ,911 

179,J80 179,180 X J .06 = 190,826.70 

Tot a] 2,207,4l9.30 

--------....!..--------- ....L--·- -------1 
fil 50 

Am 2,207,1162.3 X 0.0679 = 149,886.69 



Cons tructj on Cos cs of the DIP - 1966-72 

(1 . ...!000 Rj_a1s) AHPrnative B 

----------·----------.-----------·------

Year Real Cost "Present value" in 1973 

~-------~------------~-----

1966 152,t05 

1967 334,087 

1968 529,962 

1969 6~5,088 

1970 705 J 863 

1971 

1972 

Total 

1, 126,105 

1,059,266 

4 J 532,976 

152, 6J5 X 1.55 = 237,146.1 

334,087 X 1Jj.6 = ''87, 11So.s 

1)29, 962 X 1.37 726,093.9 

625, 088 X l. 29 804,154.7 

705,863 X 1.21 852,646.9 

1,126,105 X 1.13 = 1,277,256.4 

1,059,266 X 1.06 = 1,128,118.3 

5,512,896.8 

l 

--------- '------- ----..1.----- ---------------

IV! 50 

Arr 5,512,896,8 x 0.0679-= 374,11{)2.5 
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Table l'T -117 -B 

Construct-ton Cos t,s of the DIP - 19T3-77_ 

(1,000 Rlr~l s) A1ternati.ve 8 

Year __ R_e_a1_c __ o_s_t----+----~~--~-~PI_,_e_s~~'lt Value" _in_1_9_7_8 ____ ] 

1973 650,000 650,000 X 1.37 890,556.3 

1974 1,025,000 1,02S,OOO X l.29 = 1,318,628.6 

1975 800,000 Boo,ooo x 1.2l 966,359.7 

533,5~4 53_3,544 X 1.13 59_5,8l6.'( 

1977 326,337 

Total 3,3211,881 I 
---------------~ _ _j_ ___________ _ 

11/l 50 

/1m 4, 116,909.6 x 0.0679 -= 279.595.5 
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Table 17 :!!_8-B 

AdministrdL i.vP and Genera] Costs of the DIP - 1956-67 

( 1 , 000 R j al s ) Alternative f.\ 

Year Real Cost "Present Value" in 1968 

1956 1,254 1,254 X 2.13 2,669.9 

1957 3,109 3,109 X 2.00 6,215.4 

1958 5, 61~2 5,642 X 1.88 = 10,590.8 

1959 59,738 59,738 X 1.76 = 105,292.4 

1961 26,993 26,993 X 1.55 

1962 165,831 

321,189 321,189 X 1.37 -= 1+40,056.8 

226,551 226,5)1 X 1.29 = 291,1~50.2 

198, 247 X l. 21 = 2_39, 1+72 .J+ • 

1966 183,168 183,168 X] .13 ~ 207,753.7 

195,617 195,617 X 1.06 = 208,332.1 

1, 1~25,013 1, 858,101.8 

~--------+--------.\..! ___________ ~_ 
95 l 
1, 858,101.8 x o.oS51 """ 12J., o82. 

______________ _j 

lv'J 

Am 

L_ __ _ 



'l'abJ e 1.7 -49-B 

Resource Investigatlon ~osts 8f the DIP - 1956-65 

_(1,000 Rlals) 1\lCernalive B 

..-------.-----------'T"-- -------------~-

Year 

1956 

1957 

1958 

1959 

1962 

1964 

Total 

M 97 

Real Cost "Present Value 11 in 1966 
---1---------------------

2,265.00 2,265.00 X 1.88 = 4,251.7 

48,202.50 48, 202 • 50 X l. 7 h -= 84, 959 • L~ 

61,815.00 6J,81s.oo x 1.65 = 102,303.6 

62,682 .so 62,6o2.50 X 1.55 = 97,282.7 

105,240.00 105,240.00 X 1.46 = 153,560.1 

14,212.50 11~, 212,50 X ] • 3'( 

2,430.00 2, 430.00 X 1.29 

22,491.00 22,491.00 X 1.21 

24,000.00 24,QQQ,QQ X 1.13 27,22] .4 

39,000.00 39,000.00 X 1.06 = LL1.535.0 

382,257.00 s6o.'d79.7 

I 
I 

___ J 
I 

)31 
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'I'able 17-50-B 

General Necessity Costs of the DIP - 1957-65 

(1,000 Ji2-.als) A l ternatn·e B 

, 

Year Real Cost "Present Value" in 1966 

-
I 

1957 I 13,357 13,357 X 

19')3 78,'+42 78,L~42 X 1. 65 = 12)), 821.2 

1))~9 69,0'+5 69,0 1~5 X 1.55 = 107,295.0 

19&:) 9,517 9,517 X l.lJ6 = 13,886.7 

1961 1,972 1,972 X l.:J7 2/{01.8 

1962 3, 765 3,('65 X 

1))63 99, 91+9 99,9LJ9 X 1.21 = 120,733-~ 

1964 142,562 1'+2,562 X 1.13 161,697.4 

1965 86,000 86,000 X 1.06 = 91,590.0 

Total 504, 6o9 656, llJ . 6 

M = 97 

Am = 656,111.6 X 0.0651 = 42,7'+2.3 

._. ____________ 



Tal.J1c 17··51·-B 

Cosi..s of thC' ConStl1tant Ero.._glneers of the DIP - J 956-~ 

A1 ter1wtive B 

Year --~--::1 Cost 

~--- ---~--~-------------------

1956 ~.Boo 

1957 4,eoo 

1958 4,8oo 

1959 11, Boo 

19Eo 4,8oo 

1961 LJ.,8oo 

1962 Lf, Boo 

1965 16,292 16,292 X 1.21 = 19,679.9 

1964 15,JCO 15,300 X 1.13 = 17,353,6 

1965 9, 728 9,728 X 1.06 = 10,36o.3 

Tot.qJ. 74,920 100,022.9 

-----'------·----1 
l'ft 97 

Am 100,022.9 x 0.06')1 6,516. 
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Cons Grdc ticn Cosi c: of the Sl-nJ.sh- Slms11tai· Road of the DIP ---· 
19'71 - 7~ 

A1terna~ive B 

-~------------ --.--------------------

Year 
Real CosL l __ nPr:sent :a1ue"_ in ~~~~-----

1971 8,871 1 8,8'Tl X 1.29 = 11,412.2 

19"(2 80,977 80,977 X 1.21 = 97,816.1 

1973 46, ~58 

1971l 38,0~1_ 3S,o1n x LOG 40,513.7 

Total 174,yq 202,435·9 

------------------------L-------------.----l 

M 50 

Am 202,435.9 x 0.0679 13,71l8.2 



55) 
'~ 

:i 
-~; 
,-, 

~~~ 
~· 

rrabl:: J7-53-~ ~ 
~~ 
i!' 
~i 

Cor,ts of~cultural Deve1oprnen.t of Safjabad::: 1968-77 
J, 
r' 
I• 

~ 
( l, 000 Rials ) Alternative B 

I 
I 

I 

I 
I 

--~-ea_i_· ___ r __ R_e_a_~ cosL--i--

11 Present Vah'E::" in 1978 

! 
! 
i 

1968 159,962 159,962 X 1.88 ~ 300,728.)6 

1969 155,323 

1970 167,322 167,522 x 1.Es ~ 276,081.30 

1971 178,009 178,009 X 1.55 = 275,913.90 

1972 1'77' 200 177,:::00 X 1.1!6-= 258,'7]2.00 

1973 212,362, 

1974 11S,OOO 115,000 X 1.29 = 148,350.00 

1975 90,000 90,000 X 1.21 = 102,900.00 

1976 303 303 X 1.13 31+2 .39 

1977 303 303 X 1.065 =- 321.18 l 

, __ T_:~l-1_,_25_5_, 7-8-4---'--~---------l.-93:~-65-3~~---·j 
85 I 

I 

Am 

I 
1-------~--------------- --------------- ______ _j 



Te.b1c 17-51~-B 

Co.sts of the Purchase of 68.000 bCi of Land fo:r -the DlP 

(1,000 RiaJ~) Alternative B 

Real_c_, o_s_t---+-~-·• Pr:-se-~n-t -V-a1_u_e_"_ -in--1~-75_-_ ---l 
1)1+,187 134,187 X 1.46 = 195,913.02 I 

1970 92,500 92,500 X 1.37 = 126,725.00 

1971 ;i42, 878 X l. 29 Jf!J2, 312.62 

1972 348,000 x 1.21 ~2l,08o.OJ 

1973 2~0.000 21~,000 X 1.13 = 271,200.00 

197~ I 127 127 X 1.065 135. ff:J 

Tot£t1 l 1,157. 692 1,457,366.20 

M 

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

_j 



Costs of Bui 1d:!:_ng tl•e Ru~~al Towns of tbe DIP - 19'70-76 

(!!..000 RiaJs) AJ "Lerna-Live B 

--Y-ea~r---+--- R_e_a_1_C_o_..,-"_"L _________ +r----_-__ "Prescnt V=" i:~ 

1970 58,015 

19'71 92,096 

19'72 95,5'76 

1973 157 J 628 

1971+ 79, 1159 

1975 37,389 

1976 39,359 

Total 551+,522 

M 86 

58,015 X 1.55 = 89,923.25 

92,096 X 1,1~6 =- 134,46o.H) 

95,576 X 1.37 = 130,939.12 

157,628 X 1.29 = 203,3~0.12 

79,459 X 1.21 

37, )89 X l. 13 

39,359 X 1.065 

96,1~5.39 

42, 8l1L57 

lH, 720.54 

739,Y!3.15 

A'Yl 739,343.15 X 0.0652 = 48,057.304 

------------------------------
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Water· :Revenues of KV!PA 

1 
Resul t_.wg from 8 Base Chaq_',e of 7~0 rj als/ha 

_________ f____ 1 l 
A~ea under Total 

YPar traditional farming, vmter revenues 

___ (~~~------- (ri_al_) ___ ___, 

1963 3,440 2,580,000 

1961~ 11,568 8, 67h,000 

] 96:3 19,920 

1966 19,920 

1967 19,920 14,911.0,000 

1968 19,920 

1969 1G, llf2 12, lOG, 500 

1S70 12,276 9,207,000 

19'(1 2, Jno 1,807,500 

1972 10,345 7,758,750 

l~Ir3 

I I 

L_~:·_j ____ :34~------ 7,758,750 

_______ _j 

1. For the mechanism vf watr:;r pr lclng, see the chapter on 
Wdtcr priclng c1nd nrlgatlon E::!.'fjciency of theD.I.P. 
(Chapter 18). 
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Table 17-57 

Wate>r HN:?n ... es of KlvPA r esul tine from a 0.2 riaJ :;,(m3 base charo;-e for 1\gro-businesses 

? 
and 0.05 rials/m' for the Haft-T'Inpeh SLo;ar Cr;ne Project - 1969-74 

WATER CON.SUMPI'ION BY AGRO-BUSINESS CORPORATIONS AND HATER CHARGES 

Iran-Am•'rica Gompeny Iran-California Iran-Shellcoct International Agro- Galleh Agro- Haft-Tappeh Sugar 
buslness Corporation Company company ot Iran business Companv Cane Project Totdl 

YEAR 
Water 

Water 
Water Water Water I Water Water I water Revenues 

Water Water Water Water 
(1,000 con:;ume>d 

revenues 
oons~ed 

revenues 
consumed 

revenues 
consumed 

revenues revenues revenues 

(m3) (1,000 (1,000 (m3) (1,000 (m3) (1,000 con:Jmed (l,OOO "or:.s)med J ( 1' 000 rials) 
rials_} (m ) rials rials) r1 als) ( ) r:! als) (m ) rials~ 

(a) (a) (a) (a) (a) 

I I 
1969 1,026,108 205 205 

I 
I I 1970 ~~9.268,219 9,854 10,169,336 2,034 

I I 
11,888 

1971 Ill-~, 867,106 8,973 22,018,976 4,404 1,311, 451 I 262 l,SlJ2,912 I 92 l3,7?J 
I 

1972 36,527,596 7,306 27 ,o11S,o85 5,410 19,214,009 3,843 6,210,000 1,242 13,621,284 I 681 18,482 

197) 62,078,530 12,416 37,696,506 7.539 44,623,751 8,925 2,168,24:, 434 21,176,901+ I 1,059 30,373 

i ' 1974 90,053,632 18,011 59,079,8o5 11,816 91,598,174 1R,320 28,970,586 5.794 !.459.652 
I 

1,173 i 55,114 

I ! . 
' _j 

----~-------- --- -

Source for (a): Data were obtained from Khosrowshahi, K., the Officer of Department of Irrigation Affairs, KWPA, Andimeshk, Khuzestan, Aprll 1975. 

I 

I 
I 

I 
l 
I 

I 

I 
I 

Vl 
'vi 
\0 



1965 14,940 

1966 ] 4, 9~0 

19G7 14,9~0 

19GB 121' glfO 

1969 12,107 

19"(0 9,207 

] 971 1,808 

1972 7,758 

1973 7,758 

1974 7,758 

-----· 

'rable 17-58 

( 1, 008 Rbl:o) 

----T--
ReveDues 

1 

Total water 
resultlng frum ~ 

" revenues 0.2 & 0.05 riaJs;'rn-" 
"------·-+----

2,580 

8, G7o 

14,940 

205 12,312 

ll, 889 21,096 

:!.3,731 15,539 

18,482 26,240 

30,373 38,131 

55, 111+ 62,872 
I 

------·---
_____ ] 



Farming Organizations 

Agro-business lands 

Farm Corpora-cions 

Haft-Tappeh Sugar Cane Project 

Total 

Table 17-59 

Estima~ion of WatP~ Revenues of hlJPA - 1977 

l 
I Area under 
I c1;.ltivation 

I (ha) 

l ---- l 
I 'water Total I 

supply I water supply 
1/~a/sec (m3) 

I (1) 

I 68' 000 I 2 I 4' 230' 144' 000 

' 6,2oo I 2 j 385,689, Eoo 

I I 

Water 
charge 

(ricls/rr.3 ) 

0.20 

0.20 

0.05 

Total water r 
revenues I 

(rials) 
1 

~ 
846,028,800 

77,137.920 

7, 464, 96J I 12,0~ I 4 II 1,492,992,000 

I I I 930,631, 68o I 
I L I I 

(l) See chapters on agro-business enterprises, farm corporations a~d the Haft-Tappeh Sugar Cane Project. 
(Chapters 11, 10 and 9 respectively). 

\Ji 
b. 
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Hevenues of KVJPA der_:_ved from the 

Year 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

I 
Lea:::;ed 

Area 
(ha) 

-----4------

3,778.0 

19,36o.o 

26,225.0 

lJ3,000. 0 

46,378.0 

*53,585.0 

"'&J, 792.6 

-19-7-'7 ___ l __ Y--68_,_00_0_ 

* Estimatlon 

- -----------
Charge of Total 
leasurg revenues 

(rial/ho) (rials) 

(1) 

1.350 5,100,300 

1,350 10,319,400 

1,350 26,136,000 

1.350 3')' 1+03. 750 

1,350 58,050,000 

1,350 62,610,300 

1,350 72,339,750 

1,350 82,070,010 

----1,350 -~l,8oO,WO 

(1) 'l'he charges for J and leaslng ar-c based on a t 1'W-pnrt tariff 

542 

whlch charges 1,500 ~nd 1,200 rials p-c'r hectare. An average 
figure of 1,350 rja1s is qvoted for tlle estimd-Lion of land leasing 
revenues (see Chapter ll). 



Year 

1973 

1974 

J975 

'l'abJ e J 7-61 

RevP~mcs 0f l\WPA f~-:_<?!.::. Reset tle!!leflt _ProJect 

Number of houses sold 
to the Ex-re3sants 
wlthin the DJP are<1 

(l) 

Value 
per house 

(r..i3ls) 
(l) 

-1---------------- -----

713 30,000 

30,000 

30,000 

30 30)000 

'I'otal value 
of houses 
(rldls) 

21,390,000 

10,8)0,000 

900,000 

900,0JO 

19'fG 29 :;o,oe>o I 87o,ooo 

·--'------------------~ _______ I -------
(l) See Chapter 13. 
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Table 17-62 

SaVll].f_S from Floo'l Control 

(1,000 R.lals) 

Year , 
·--~--vaLu~e~----

196J 

1961 

1962 

1963 

ly6~ 

1965 

19G6 

1967 

1968 

1969 

1970 

1971 

1972 

19c(3 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

(1) 

72,~00 

72,500 

72,500 

72,500 

72,500 

72,500 

72,SOO 

7'2,500 

72,500 

72,500 

72,500 

72,500 

72,500 

72,500 

72,500 

72,500 

72,500 

72,SOO 

72,SOO 

(l) S<:!2 Chapt>oT L:_). 

X 1.440 

X 1.538 

X 1.677 

X 1.828 

X 1.992 

X 2.178 

X 2.367 

X 2.580 

X 2.8_1_2 

.X 3.065 

X 3._341 

X 3.61+2 

X 3·970 

X lf.326 

X Ji o r(J.6 

X ~ ,}IJ.() 

X ::J. Co) 

_,{ 6. ]_07 

X 6. 6S'7 

Alt,ernaLive A 

11 Present value 11 

in each year 

1011,400 

111,505 

121,582 

132,530 

144,420 

157,905 

171,w7 

187.050 

203,870 

222,212 

2lf2,222 

264,0115 

2t57, 825 

313,635 

3'+1, 910 

372,650 

406,217 

1t-~2, 757 

482, W5 
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Table 17-63 

Savings from Flood Control 

(1,000 Rials) Alternatjve B 

Real 11 Present Value 11 

I Year 
value in each year 

_j 

196o 

1961 

1962 

15)63 72,500 X 1.29 93,525 

1964 72,500 X 1.37 99,325 

1965 72,500 X 1. 46 105,850 

1966 72,500 X 1.55 112,375 

19Ur 72,500 X 1. 68 121,8oO 

1968 72, 500 X 1. 79 129,775 

19G9 72,500 X 1.89 137,025 

1970 72,500 X 2.01 145,725 

1971 72,500 X 2.19 158,775 

1972 72,500 X 2.39 173,275 

1973 72,500 X 2.6o 188,500 

1974 72,500 X 2.84 205,900 

1975 72,500 X 3.09 224,025 

1976 72,500 X 3.37 241~.325 

1977 72,500 X 3.57 258,825 

1978 72,500 X 3.78 ~74,050 

1979 72,500 X 4.00 290,000 

198o r(2,500 X 4,36 316,100 

1981 72,500 X 4.62 3)5,066 

1982 72,500 X 4,85) 355,0lf7 

19S3 j 72,500 X 5.18 375,796 
L _____ 



-
c 

Irrigation Irri gation Irrigation 

I 

I 
r.etwork network network 

Dam costs costs costs 
Year costs 1966 1973 1978 

(l) (2) (3) (4) 

i 
1962 82,827 ·9 

I 
1963 82,827 .9 

1964 82, 827 -9 

1965 82 ,827.9 

1966 82, 827 -9 218,004.7 

1967 82,827 .9 218,004.7 

1968 . 82, 827-9 218,004 .7 

1969 82, 827 -9 218,004.7 

1970 82,827.9 218,004.7 

1971 82, 827 -9 218,oo4.7 

1972 82 , 827 .9 218 , 004.'7 

1973 82,827 -9 218,0011 .7 542,061.5 

1974 82,827 -9 218,004.7 912,061.5 

1975 82,827.9 218,004.7 542,061.5 

19?6 82, 827 -9 218,004.7 542,061.5 

l':J?'{ 82, 827 .9 218,004.7 542,061.5 

1978 82,827-9 218,001+.7 5112,061.5 406,809.5 

1979 82, 82'7.9 218, ool+ .7 51~2 ,061. 5 406,8o9.5 

1980 82, 827.9 218,oo4 .7 542,061.5 4o6,8o9. 5 

1981 82,827 .9 218,o0i+ .7 542,061.5 406,809.5 

1982 82,827.9 218,00'1.7 542 ,061.5 1~6,809.5 I 
I 
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Table 17 - 64-A 

Cost-Benef it of t he I rrigat ion Project and Flood Control of the Pahlavi 
(1,000 Rials) I Alter nat i ve A 

--------~0========~----------S~~~--------------T _________________ S ___________________________ !i~~-----=~===R=====E~---V _____ E ______ N _____ U ____ E _____ S _____ j,_-------
-----.----------~------,------~--~~-------.-------.--------.-----~----------,---------.---------.-------~--- --------~--------·-----~------~---------------------,------_,-

J I' j Total DIP cos t s I 11 I I I I 
Administra- Resource Costs of Shush- Costs of 1 Cos t s of I Oper ational Total incl uding Hai t -

1 
1

1 
Rural ) Savings I 

Gen eral 
ssity 
sts 

nece 
co 

( 5) 

75, 

75, 

75, 

75, 

75, 

75, 

75, 

75, 

687 -9 

687 -9 

687 . 9 

75,( 'B7 -9 

t87.-9 75, 

75, ffi7 .9 

75, 

75, &57 -9 

"87 .9 '75, I 

75, (£37 -9 

75 , . 

<B7 ·9 75,. 

I 

tion and inv esti - Cost of q rricult '..lral Shusht ar pur chase i buil_ding I Total and admini - DIP cos t s Haf t -Tappel Ta ppeh Sugar Land I house j from 
general gati cn Consultant development road of I of rural Capital s tration ex:::ludi ng sugar cane Cane costs \•lat er ,I l e.as ing I Sugar I selling , flood i Tax Total 

Benefit 

revenue (Loss) 
(2") 

expenditures cost s Engine'ers of Sofiabad costs 68,000 ha I towns I costs cos t s Haft -Tappeh costs fX"om 1972 charges r evenues 

1 

r evenues revenues ! control I revenue 
(6) (7 ) (8) (9) (10) (11) ! (12) 1 (13) (14 ) (15) (16) (17) ! (18 (19 ) ' (20 ) i (21 ) i (22 ) (23) 

, I ~ ,,~ ---------~---~~-----+-~-~~---·~;----~~·~ -----4-------~~. ----------

59, 294 10,257 -2 

59, 294 10,25'( .2 

59, 294 10 ,257 .2 

188, 91S.. IJ. 59, 294 10,257 .2 

10, 257 .2 

59, 294 10,257.2 

10, 257 .2 

188,915 . I+ 10,257 .2 

188,915.'' 10,257.2 

188,915 . 4 59, 294 10 , 257 .2 

59, 294 10, 257 -2 

59, 294 10,257,2 

l 8tl,915. 4 59,294 10 , 257 .2 

188,915.4 59, 294 10, 257.2 

188,915.4 59, 291+ 10, 257 -2 

188,915.4 59, 291+ 10,257 -2 

188,915.4 59, 294 10,257. 2 

s2, 827 . 9 82, 821 .9 82, 827 •9 j (82, 827 . 9) 

. I 82, 827 .9 3, i!t37 86, 264.9 86, 264.9 2,58o I I 1 104, 400 107 , 250 20,985 .1 

I 82, 827.9 3 , 437 86, 26L9 86; 26!+.9 8, 676 1 I 111,505 120, 181 33,916.1 

187,105-5 

187, 105 . 5 

187, 105 . 5 

187, 105 -5 

• I 

19,525 

19, 525 

I 19, 525 

148, 434 I 
148, 434 

19,525 148, 4}1: 

19,525 1 1 48 , '134 

19, 525 148 , '13'1 

19, 525 148, 431~ 

19, 525 H8, 43'> 

I 77, 279 

7'{, 279 

77, 279 

77,279 

77, 279 

77 , 279 

. I i 
82, 827 .9 3 , 437 86, 264.9 86, 264.9 14, 940 I 121,582 136, 522 50 , 257-1 

446,071.7 18 , 512 

446,071 .7 18 , 512 

26, 352 

26,352 

26,352 

26, 352 

26, 352 

1,177,048 . 6 

1 ,177,048 . 6 48, 848 

1,345, 007 . 6 55 , 818 

1,422, 286.6 59,025 

2 , 016,201. 6 83, 672 

2,016,201. 6 83, 672 

2,016, 201. 6 83, 672 

2 ,016, 201 . 6 83,672 

2,016, 201. 6 83, 672 

464, 583 .7 

661, 339.1 

661,339 -1 

661,339 -l 

661,339-l 

661, 339 .1 

464, 583-7 

661,339.1 

661:339- l 

I 661, 339.1 

661 , 339-l 
~ 

l, 17 11,915.8 l, 836, 254 .9 

1,225, 896. 6 1,935,172 .2 3,161,068 . 8 

1,225, 896.6 2,398, 437 . 4 3 , 624,334 

1,400, 825 .6 2 , '198, 059 . '1 3 , 898, 885 

1, '100, 825 . 6 I 2, 597, : 69.4 3, 998, 516 

1, 481, 311 . 6 2,697,319. 4 ~, 178, 629 

2, 099, 873 . 6 2 , 796, 707.2 4,896,580 .8 

2 , 099, 873. 6 2, 796, 707.2 4, 896,58o.8 

2 , 099, 873 . 6 2,796,707 .2 4, eg6, 58o. B 

2, 099, 873 . 6 2 , 796, 707.2 4, 896,580 .8 

2 , 099, 873. 6 2 , 796, 707 .2 4, 896,580 .8 

12, 312 

21,096 1 

15, 539 I 

26,240 

1 38,131 

5,100 

10 , 319 

26, 1)6 

35, 404 

58 , 050 

I • 

I 
I 

62 , 872 62, 610 

279, 812 72, 300 

1196, 752 82 , 070 

713, ($2 91, 8oo 

930, 632 91, 8oo 

! I 
I 930, 632 

1 930, 632 

9 l , So0 

91, 8oo 

930, 632 91, Boo 

930, 632 91 , 8oo 

I 

I 

I 
I 

lj2, 530 

144, 420 I 
157, 905 I 

159,3fo 

172 , 845 

(317, 113 . 7 ) 

(305,223 .7 ) 

( 488, 494.1 ) 

l 
! 
I 

187,050 I 
189,019 (472, 320 .1 ) 

218, 46'+ i ( 442, 875.1) 

203,870 

1, 216, 163 I 21,390 I 222,212 

! 1, 8'>4,977 l lO,S,O I 242,222 

I 

I 

I 

I 
I 

1 , 521, 409 

2, 194, 210 
I 

l 2 , 1n6,o76 

2 , 8o8 , 509 

I
:::::: I : I ::::: 
2, 285, 115 I 870 313, 635 3,178 , 422 1 

'I 2, 402, 557 I 900 II 341,910 I 3, 550, &59 

, 2 , 500, 0002 1 65 4 1(4,038, 9821 

l [b2.', os."o~o~~ ,, ooooooJ.) I 900 372, o i 1 3,ooo ll 4, 562, 98;;§ 

I
I 406, 217 . 4 1(4, 072,5119"2! 

1

3 , 024, 000. I 900 
J

1 3
•
000 ~1+ ,596,549j 

( 2 , 5004,000) I 900 442,757 11143, 000 ~44. , 1609, 088~~ 
b , o2 ,ooo5 t , 33,0 9 ... 

1
( 2,500,000) 900 482, 605 i 143, 000 }4, 148,932 

1[2, 500,0003 [ 4,192 , 396 

( 415, 794 . 1 ) 

(966, 858. 8) 

(l,09J , 376.o) 

( 82o,o91Lo) 

( 627, 770.0) 

(857 , 598. 8) 
( 33), 598.8 ) 
(824,031.8) 
(300, 031.8) 
(787 , 496.8) 
(263, 491.8) 
(7 lf7 , 6!18. 8) 
(223, 648. 8) 
(704,179.8) 
( l 8o,l79 .8) 

~3, o21+,0oo). ,

1 

I I (4,672, 93~. 
900 1 

• .,26 o69 j l 4;;,ooo I · 
I 

I 3,024, 000 I - , I 4, 716, 401 

--~~--------~------~-·--------~------~-------~------~------~· ----------L-------~--------~---------~----------~'L-----~-------~~L-------~~------~~ ------~~-------L------~--------~ 
Sources: (1) Table 17-2-A (~I =50 years and Am= 908,002 x 0 .09122 = 82,327 .9) 

(2) TabJe 17-34-A 

(9) Table 17-42-A 

(10)" Table 17-41-A 

(11) Tabl e 17- 43-A 

(12) Tabl e 17- 44-A 

(17) Tables 17-56, 17- 57, 17-58 and 17-59 

(18) Table l 7 - 6o 

(3) Table 17-35-A 

( 1+ ) Table 17-36-A 

(5) Table 17-37-A 

(6) Table 17-38-A ! ~ 
('() Table 17-39-A 

(8) Table l7-4o-A 

I ' 

(13) Of the total capit al costs in each year, 4.15% were charged as the operat i onal cost s 
(See Farzaneh, R. 1~{0) . 

(14 ) = (1) + (2) + (3) + (4) + (5) + (6) + (7) + (8) + (9 ) + (10) + (11 ) + (12 ) + (13 ) 

(15) Table 17-32-A 

(16) = (14 ) + (15) 

(19) 'i'able 17-31 

(20) Table 17- 61 

(21) Table 17-62 

( 22 ) Es timation 

(23 ) = (17) + (18);. (19) + (20) + (21) + (22 ) 

(24) = (23 ) - (16) 



F1g 17 4 DEZ IRRIGATION PROJECT COST-BENEFIT ANALYSIS 
ALTERNATIVE A 

I 
I 
I 

I 
I 
I 
I 

I 

I 
I 

I 

I 
I 

I 

, 

1,000,000 I 
I 
I 

I 
I 

Ul 

0 
0:: 
0 
0 
q, 

100,000 

, 
~ , , 
r---------

~--J 
I 
I 
I 
I 
I 

I II I 8 I I II I 

BENEFIT 

Actual Costs 

Est1mated Costs 

Actual Revenues 

Estimated Revenues 

I 

I Est1mated revenues based on 12tonnes/ha of sugar for the Haft
Tappeh sugar cane project 

1[ Estimated revenues based on IOtonnes/ha of sugar for the Haft
Toppeh sugar cone project 

1~000;-~--,---r--r--~~--,-~~~--r--r--~~--,-~--~--r--r--r--r--+ 
1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 
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continue until 1982, (Table 17-65-B). Tne 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) Minimtzing the ndministrattve and manabement costs of both 

the DIP and the Haft-Tappell Sugar- Cane project. 

b) Maximizing the productivity of the agro-industrial unit of 

Haft-'I'appeh. 

c) Revising the water and land ]easing charges within the DIP, 

and above all, 

d) Creating an agricultural polrcy wlnch can rev:itc~lrze the 

initiative of the peasanLs. (Such a policy had been introduced 

548 

through the implementation of the land reform law in 1962 to 1968). 

However since this time the confidence of the peasan~s has 

been weakened es the result of bureaucratic interference. 

In the benefit-cost analysis of the DIP the costs of land 

levelJing and the costs of the development of the on-field irrigation and 

drai..nage works were not taken into account, as they are matters concerning 

the "individual private intem:,h·e farml11g undertakings. However these 

co::;ts would increase the losses rather than the benefits as the:{ have 

fllready been examined for tbe 8fSr'O-buslnesses. 

By 1967 the Dez fa!'me.cs bPgaiJ Lo be 1::Jetter of!' financially. At 

the beginning of the Fou~~tJ1 De,•elopwen L Plan, the foreign and Iranian 

plannerG of the DIP hoped to ac:1iPvr:: a J 0 to 1::1% capital return after 

ftve years for the project a::: a v.1Jr)le. It was anticipated that the 



Table 17-65-B 

Cost-Benefit of the Irrigation Project an:i Flood Control of the Pahlavi Dam 

( 1, 000 >U als) Alternative B 
- ------· - ----- -

c 0 s T s R E v E N u E s I 
I 

I 
-- i I ! I I Tot al DIP costs 

Irri gat:!.on Irrigat ion Irrigation I AdMin1stra- Resource Costs of Shush- Costs of Costs of Operational Total including Haft- Rural Savings 
' 

I 
networks networks networks General tion and investi- Costs of '!lgricul tural Shushtar purchase building Total and admin- DIP costs Haft-'fappeh T&ppeh Sugar Land house from Benefit 

Dam costs 

I 
costs costs necessity general gat ion Consul tant development road of of rural capital istration excluding Sugar Cane Cane costs \'later leasing S1.1g~r s elling flood Tax Total 

Year Costs 1966 1973 1978 costs expenditures costs Engi neers I of Sofiabad costs 68, 000 ha towns costs costs Haft-Tappeh costs from 1972 char ges revenues revenues revenues control revenue 
r(;;)uej 

(Loss) 
(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) I (14) (15) (16) (17) (18) (19) (20) (21) (22) (24) 

~---L.__ I 

I 
·r, 

1962 : "i5, 644 55, 644 .0 55,644 - . . (55,644) 

1963 I 55, 644 
' ' 

55, 644.0 2, 309.0 57,953 57,953.0 2,58o I 93,525 96,375 38, 422.0 

1964 55, 6Lfll 55,644.0 2, 309.0 I 57,953 57 , 953.0 8, 676 99, 325 108,001 50, 048 .0 

1965 55, EM 55,644.0 
I 

2,309.0 57, 953.0 14,940 105, 850 120, 790 62,837 .0 I 57,953 

1966 55,6'+4 149,886.7 42,742 .3 36,538.4 6,516 291,327 ·3 I 11,728. 6 303,055 . 9 303,055 -9 1'+, 9'+0 112,375 127,315 (175.7'10 .9) 

1967 55, 641+ 149, 836.7 1i2 , 742 .3 36, 538.4 6,516 I 
I l21,8oo 136,7110 (166,315.9) 291,327.3 I 11,728.6 303, 055 -9 303,055.9 1'+,9110 

I 

1968 55, 644 1 149, 886.7 1}2,7112.) 121,082 36,538.4 6,516 412,409.3 16,753.5 429, 162.8 429, 162.8 14, 911() 129,775 144,715 (281+, 447 .8) 

1969 55, 6114 1119, 886.7 42,742 .3 121,082 

I 
36, 538.'+ 6,516 412, 409. 3 16,753-5 429, 162 .8 429, 162 .8 12, 312 5, 100 137,025 15'+,437 (274,725 .8 ) 

1970 55, 64'+ l 49, tl86.7 42, 71i2 .3 121 ,082 36,538.4 6,516 412, '109 -3 I 16,753 -5 429,162.8 429,162 . 8 21, 096 10,319 145,725 177 , 139 (252,023.3) 

I 
i 

.1971 55, 644 149, 886.7 1+2, 7'+2 .3 121,082 36, 538.4 6,516 412 , 409.3 I 16, 753 .5 429, 162 . 8 
f' 

429,162.8 15,539 26,136 158, T75 200, 450 (228,712.8) 

I '1972 55,6411 149, 886.7 42, 7'>2 .3 121,082 36, 538.'+ 6,516 412,409.3 16,753 .5 429, 162 . 8 l, 104,221. 6. 1, 533. 384.4 26, 240 35, 404 1,216, 163 21, 390 173,275 l , 472, 4"72 (Eo , 912 . 4 ) 

,1973 55,611'+ 149, 886.7 374, 402 .5 42 ,742 .3 121,082 36, 538. 4 6, 516 786, 811 . 8 

I 
32, 291.0 819, 102 . 8 1,767,792.0 2,586, 894.8. 38, 131 58, 050 1 , 81+4, 977 10, 830 188,500 2, 140, 1188 ( 446,1106. 8) 

1 
I 

ll g/'4 55,644 149,886.7 37'+, 402.5 42, 742 ·3 121,082 36, 538. 4 6,516 786, 811 .8 32,291.0 819, 102 .8 2,231,057.0 3,050, 159, 8 62, 872 62, 610 2, 025, 649 900 205, 900 , 2 . 357, 931 ( 692, 228. 8) 

t 975 55, 644 149, 886.7 374,402.5 42,742 .3 121,082 36, 538.4 6,516 13, 748.2 95,020.3 895,58o . ';!f 36,545 .7 932, 125.97 2, 330, 671.0 3 , 262 , 796.9 279, 812 72,340 2,167, 672 900 224, 025 2, 744, 7119 (518,0ll7 .9) 

:1976 55, 644 149,886.7 374, 1-102 .5 

I 
42,742 .3 121 , 082 36,538, 4 6,516 13,748.2 95,020 .3 895,58o .27 36, 545 .7 932,125.97 2, 430,309 -0 3 , 362,434 . 9 496, 752 82,070 2,285, 115 870 244, 325 3, 109,132 (253, 302 .9) 

I ' 
11977 

I 
55, 641+ 149, 886.7 374, 402.5 

I 
42,71+2 . 3 121,082 36,538. 4 6,516 13,748 .2 95,020. 3 48, 057 -3 943,637.'5'7 38, 540.0 982, 177. 57 2,529, 937.0 3,512, 114.5 713,692 91,8oo 2, '+02 ;557 900 258, 825 3, 467' T('+ (44, 340-5) 

I 
I 

11978 55, 6'+4 149,886.7 I 374, 402.5 279, 595 -5 42, 742.3 121, 082 36,538.'+ 6, 516 126, 267 -57 13,748.2 95,020.3 48, 05'! ·3 1,349, 500-5 54,763. 0 l, 110.4, 263 .5 4,033, 590 . '+ 1930, 632 91,8oo 
2,500,000 

900 2711 ,050 1'+3, 000 3, 9'+0, 382 (93,208.4) 
I 

I 
2,te9, 326.9 3,024,000 4,116'+, 382 1+30, 791.6 I 

!1979 55, 6Lt4 l49, e86.7 3711,402 .5 279, 595 -5 42,742 . 3 121,082 36, 538 . 4 6, 516 126,267.57 13,748.2 95, 020 .3 48,057-3 1,349, 500.5 54,763.0 1, 404, 263 .5 4,033, 590 . 4 930,632 91, 8oo 2 , 500, 000 
900 290,000 143, 000 3.956,332 (77,258 . 4) 

' 2, 629,326.9 3, 024,000 4, 48o,332 446,741. 6 

l 98o 55, Gl+1+ 1119, 886.7 374, 402.5 297,595 -:> 42,'(42 .3 I 121,082 36,538 .4 6, 516 126, 267-57 I 13, 748.2 95,020 .3 48, 057 · 3 1,349,500.5 :>11,763.0 l,4olf, 26). 5 4,0.33, 590 . 4 930, 632 91,8oo 
2,500, 000 

900 316,100 143,000 3,982, 432 (51,158.4) 

I 2, 629,326.9 3, 024,000 4,506,432 lf72, 841 . 6 

I l981 55, 644 149,886.7 371+.1;()2 .5 297,595 -5 '+2,7'12 . 3 I 121,082 36,538.'+ 6, 516 126, 267 -57 13,748.2 95 ,020.3 1+8, 057 . 3 1,349, 500 .5 54, 763.0 1, 404, 263.5 2, 629,326.9 2 , 500, 000 4,001, 398 (32, 192 . 4) 4, 033,590.4 930, 632 91,000 900 335,066 143,000 
' 3,024,000 4, 525,398 1191, 8o7 . 6 
I 

l 1982 55, 644 149,886.7 

I 
3711,402 .5 297,595 -5 42,742 . 3 121, 082 36,538 .~516 •• 126, 267.57 13,748.2 95,020 . 3 48,057 . 3 1,349, 500. 5 54,763 .0 

I 
l, 404, 263. 5 2, te9, 326.9 4, 033,590.4 930, 632 91,000 

2 , 500, 000 
900 355, 047 143,000 4,021, 379 (12,211.4) 

I ' 3, 024,000 4,545,379 511,788. 6 I i i 
I .L_ _____ ._ __ I 

I I I 
~ ·""' 

Sources: (1) Table 17-11-:a (M = 100 years and Am= 851f,71+fl, lf6 x 0 .0651 = 55, 644.1) (9) Table 17- 53-B (17) Tabl es 17- 5 6, 17-57, 17-58 and 17-59. 
(2) Table 17-45-B . (10) Table 1. 7 - 52-B (18) Tabl e 17- Eo . 
( 3) Table 17 - 46-B (11 ) Table 17 -54-B (19) Tabl e 17-31 
(4) Table 17-47-B 

- (12) Table 17-55-B ' (20) Tabl e 17-61 
(5) Table 17-50 -B (13 ) See (13) on Table 17- 64-A (a) 'l'ab1e 17- 65 
( 6) Table 17-118-B (14) = (1) + (2 ) + (3 ) + (4 ) + (5) + ( 6 ) + (7 ) + (8) + (9) + (10) + (11) + (12) + (13 ) 

jjl 
(22) Estirnation 

(7) Table 17-49-B (15 ) • Table 17-33-B . 
(23 ) (17) + (18 ) + (19) + (20) + (21 ) + (22 ) = 

(8) Table 17-51-B (16) = (14) + (15) (24) = (23 ) - (16) 
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DIP contribution to national a~':i cuJtu!'al products would be 14% for 

21 
the oil seeds, 11% for fodder crops and ll% for sugar beet As 

shown in preceding chapter:;, the whole performance of the irrigated 

agriculture of the DIP has been somewhat behind that which had been 

anU cipated. Farm Corporations in the DIP area and elsewhere in Iran 

will continue to exist only "if they are heavily subsidized by the 

governrnen~, as they have been so far. By January 1976, eighty-five 

Farm Corporations hctd lJet>n estctbli~hed in Iran with 31,565 shareholders. 

It is planned that by the end of the Fifth Development Plan a total of 

llK) Farm Corporations wi.ll have been created on a total geoss area of 

420,000 hectares. Of this total only 280,000 hectares wal be under 

22 
cultivation The responsibility for the aglcultvral de,elop"1ent of 

about 400,000 hectares of land belov1 ma,1or darns has been tro.ns fe1>red 

from indivldual farmers to the Ministry of Water anJ Power and j_t js 

now to be developed completely by Asro-industries and Farm Corpo~1ations. 

By lSJ73 Agro-business Cornpani es and Farm Corporations cvlti.vc.ted 

110,000 h11 or 1.5% of the coLal cultivaLed area of Iran. They E·mplojed 

0.3% of the agricultural labour force and produced something like ?.% 

of the agricultu.L'al output. By the end of the Fifth Plan period, even 

551 

if the 400,000 ha avallabl<:~ for the establishnent o.L Agro-boslness Compam Ps 

are developed completely c1nd if all of tbe 140 Farm Corporations are 

established, a reasonable estimate of the area of the modern agr_t_cul tw,al 

sub -sector' would be 6~0,000 ha or about llJ-% of the total irrJ c;aole arEa 

of J 1·an. 'The total numoer of agrlcul tur:il v..-orkePS employed woul;l be of 

th\:' order of 80,000 and the contribution of these organizatiot<r> t~- lJJe. 



23 
total agricultural output of Iran vwuld probably be between 7 c.nd 8%. 
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Published s·tatistics concerning the performance of Farm Corporation:J 

indicate iYl £:eneral a marked :ir,crease in the income of memberE". vrben 

24 
compared to the years prior to the establishment of the Col1 poration. 

Of covrse this lS 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/T5· For Lhe Reza Pahlavi Farm Corpor&tJ.on, a 

. 25 decline of 10,030 rials pPY' farming family in 1969 was qvot:,ed by Azku,. 

An average dividend of 306.5 rials on the value of a share of 1,000 rJ.als 

is quoted by Shams ZanJani (1973 - p.2l~). This represents a rate of 

return of dppcoximately 30% per annvm on the share capJ. Lal of tho 

Corporflt:ions. However, this rate of return docs !'Ot Lak.~ jnto <::ccot.Jl't; 

the real cost.s of the J nvestments, many of which are iD the form of 

inft·ac>tructures such as those which •,vere examined in the cost-b::neii. t 

analysls of the De?. Irrigation Project ('J'Rbles 17-64-A and 17-0=-,-B). 

In addi tiou, it is not clear• to Hhat extent the provislon of free Lechn~ cal 

and fJna.nci.al assistance to the farm corporations :is reflected in the 

sums from vJblch the returns on the share capital are derived. 'Ihe 

govcrn .. rnent 's f1·ee frant to the farm co.cporaLlons ranged from 2lLJ Lo 

343 .ntllion rlal~, for the years 1968 and l97l respectiveJys (11..pp-Jnc1:ix H) 

Ill ore sle;nlflcant is thatJ in flddJ tlon Lo this free grctn t:,, the pe11 cc:;.:oi t::t 

governmen-c lean t,o the mewb2r::; of tlw Ji'arm Corpora.t1ons amounts to ov·-·r 

three Limes the ::;i ze of the loans granted to the member:::, of T.h:] ru r,l 

cooperative soc:J.CCJ.GS fvc thl:! copresvmd.:.ng yectrs (Appenchx ::: ). 

']'his djscc-epanc:J become::; more CY'IH.d<"l given t:,he fact U1Elt 8,:')0() rur<.l 
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It should be mcntjoned that ln addition to the 1.7 million rural 

cooperative farmlng population of Iran, there are at least one mi.llion 

people earnjng aL th~ subsistence level, often in areas completely isolated 

from the sphere of government or private enterprise activity. (This is 

true especj ally on lands v1hich have not been affected by water resource 

develop~nent proJeets sueh as the large reservoir dam schemes and their 

associated irrigation p:>.'ojects). The investment for the construction of 

infrastructvres 1 all management pPrsonnel and subsidized interest on 

27 28 
loans to the Farm Corporations are supplied by the government In 

contrast the rural cooperatlve societies provide their own capita] and 

pay for infrdstructures and management personnel. All these facts 

empbo.sise one important point, namely that the rural cooperatives of 

Iran arc under-capitalized both 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. Wlthin a perlod of 15 to 20 years, 

four dairy and meat complexes will be established with some 50 to 65 thousand 

mill io~1 dollars of capi. tal. Foreign advisers to these complexes will come 

29 
frol'1 Denmark • 

'l'he crop :y j elds of lands managed by the Farrr Co1'porations are better 

so J'er Lha11 Lhe natlonal average ylelds of most c.rops. In the case of 

wheat., the Dez and the Shamsabad Farm Corporations, which were vl~5_ted 

by the auth.::w in P.prll l9r{5 had yields of 1.5 to 2 tonnes per hectElre. 

On almo~>t all of the Farm Corporations vislted by the Inter:mtlonal 

T_,21Jou:-: !}1-j;:_ani.zatlon (ILO) in Irnn the ylclds were 3 tonnes pPrhec c;::~re 

o:r morG. These yielcls are i.n contrc.~s L to the national aver age, ranging from 
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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 

comrnon practlce appears to have been a comparison of the difference in 

production before and after the c-:.'eation of a Farm CorpoPation. This 

method of comparison leaves certain questions unanswered. For instance, 

it is not known \-.Jhether the same obJective could have been attained 

by alternative scherJes. A study of the Dez Farm Corporation in the 

DIP may -lllustrate this point. The average production cost per he..:;tare 

30 was 5,737.7 rials before the establishment of the Corporation, whereas 

it had increased to 10,137.6 rials in 1972/7331 . The correspondlng 

figures for the net benefits per hectare were 2,691.2 rials and 521 rials 

respectlvely. Even the ca[,h profit of a tr·&dltional village in the DIP 

excluding annuaJ consumption of rice and Hheat of the villagers was 

8,81~1t.75 rlals in 1972/7332 . This illustrates a far better situation 

for the traditional farmers than the members of the Farm Corpo£'ations. 

A positlve aspect in the development of the Farm Corporations in Iran 

is the rise in agriculturaJ productivity. There is no doubt that the 

consolidation of several villages into new business units makes possible 

the introduction and application of modern cultivation methods and 

practices. The rise of agricultural production associated vnth this, 

presupposes an efflci 0nt. and trained m::tnag8l'lent to make> pos:3iblc the 

lncreaRe in returns on an area. Another positive impact of the Fa£'Pl Corpor-

a tic•l!S is the Instruction of the farmlng populatlon in modern methods of 

farming. However, against these posjtlve impacts stands a DlJmber of' neg,atlve 

consequences. 'rhese conse(}w~nces have already been exarrined l.'y tl-w duthor 

as well as by Poorafzal and Najafi, J972; Frievalcs, J., 19'72; 

FlelJ, 1972; Ehj_t"'l'S, E., 1975; Hichard::;, H., 1975 and S ~nL,1·;, C !L, 197( 
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In contros"u to other forms of business, there are two ncgat.Lve consequences 

assod a ted with the establishment of Farm Corporations. Fir;:;t, as 

blg buslnesses the Farm Corporations have to be heavily mechanized. The 

libere.tio:1 of a large number of the people until now engag2d in 

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

a mechanized fnrm of 300 hectares was formerly operated by Co share 

croppine; farmers in the traditional way. Under full mechani7,'lUO.rJ now, it 

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

and corrJbines). Thjs means a releasing of 90% of the human labovr33 • 

Secondly, the separation of the Dez Farm Corporation 1 s populatj on frorn 

agricultural proclvc Lion processes, as AZkla has already said, 11 ls in no 

way compensated by the possession of shares. 11 As the investigc:tions of the 

Fanr' C'o:rpora !::ions in Ir:m indicate, 80% of the ex-farmer shareholders .1n 

J?anr. Corporations believe that as their lands have gone, they have lost all 

their soc]al and economic values and power.
34 

Of much importance is lhe 

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

engaged ln agriculture are left with no alternative farming or non-

farming employment in the rural areas. The rule bound up with the cone cpU on 

of F<:>rtn Corp0rations leaves the population in their old villages non-

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

if 1~h•' rnemherc of the Fa.rrn Corl)orations do not Hish to remain pa.3::,ive, 

as sbn eholders on the land, there is no alternaLive for them but to 

r:JO·Je to the l.Pban centres. MorP ernployrNmt WJ ll not be created in the 

1'Ural 3.1 EOQfo a::: no plans to OJlCOuru.ge tlns have been made as yet. The 

Int<"l'nat1.orul Labour 0L'ganlza-clon (lLO) :i12s strongly sL:ggestecl the ldea 

of t};e ,tcseleratj on of rural rnigt'ativn to urban Are~u:;, beeause of the 
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e~,tablishmcnt of large scale farming, companle~ such as Farm Corporations 

and Agro-businesses. The organizaU on quoted a figure of 150,008 to 

200,000 persons who have moved to the tovrns from only 110,000 hectares 

f 1 d 1 
• h t d b 1 b . . 197"35 o an wnlc was opera e y arge USlne.::.se::, 1.n ;; . 

A more recent study which has been done on the agrarian change in 

western Iran (Olya sub-district, by Stobbs, C. A., 197,6) col!U'lenred that 

the Farm Corporation of Iran in the IC.."lezel sub-district has had a 

disruptive impact on agrari.::m developrPent, end adds "there is an intrinsic 

incompatability existing between the self-help principles of land reform, 

as conceived by Dr. Arsan,jany ancJ the economJ.c intervention 1vi th an 

accompanytne- desjre for quick results, undeplying the Farm CorpoN·>tions, 

as conceived by Dr. Val ian. Imposing change ls very dlffercnt :1:':co•11 

encouraging change." 
36 

Amongst all farmlng, inputs, waLer has been considered as an 

enaLlj ng factor. Follmdng the long-tGL~m Hater L'esources develOf"llJtent 

pruf",rammes by means of the construe tj on of a system of multi-purpose high 

dams and integrated irriga cion systems, a cruciaJ quest ton has been raisLd. 

This is "who should benefit most froPJ the dctions and investments of the 

Gove11!111ent?" At first it was the l'arme:;:-• 1t1ho benefited most. ln the new 

&et-up, the trcJditlonal farf71er was e;,pected to maximize reLurns from the 

DIP land and the v:ater resourceE, and c1t the same time to rep] ace the 

tracll tlonal svbi:>lstence acricul t"J.rc ~<.l tll a market oriented farrrang, &ystem. 

In flve years from the comp] ction of the Pabl:w 1. dam, ~;'he DIP farmer::o wer~e 

able to incrense theil· pruductio11 L;y tJmes. 37 

38 
lJy DRC. I1. does not, 

30 
l,j mes ~ 
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What is remarkabl~, none the les::., is that the small farmers in the 

DIP area have responded to the increased availabillty 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 

thelr products. It is relevant here to record that the research 

activities of ti1e Saflabad Trial Farm in the Dez Irrigation area are 

now concentrating on the needs of the agro-industrial enterprises. 

Small far~ers h3ve not recejved any asslstance since 1968. 

Up to now, although the performance of the agro-business companies 

i::. ::.omcwhat behind what was planned, it is common to see a rate of 

capital return rane;lng from 17 to 20% or even up to 35~b quoted in the 

feas-tbi lj cy stucUes which preceded the establishml.')nt of the agro-buslne::.s 

companies and farm corporatlons. It lS clear, of course, that these 

returns on capital reflect none of the external and soclal costs 

40 
imposed on the government , on the displaced farmer::., and the rural 

families ln partJcular, and on the farmers who are left out of favour 

and have to fend for themselves under more difficult cofldltlon[; (see 

Chapter J 3). 

So far, large prlvate capital oriented companies have been given 

the wosL assured supply of lrrigation water, land, government protection 

and sub:.:,irlLes (both expliclt and impllcJt, especially with regard to 

invesL;rl"DL in infrasLructure), most of which is denied to the smaller 

pr_,_vate inuiviclu2l entreprEneurs in cJ.grlculture. Cost-benefit analysls 

of the rnul t-i_ -pt-'rpose Dez dam scheme confi-r'med the mos-c spect-acular 

mmnfc::.tat1on 0f thjs with rep,ard to expJi.cit and impJic_j_t f!OVermnent 

cxpc:ildl Lure j n water resource develo}-Jm•;nt for irr lgation vlhH.:h Iran has ever 

r.i2..d2 ('.L'--teles l{· cA-C1 cr 17-65-B ) . ::Cil addl tlon to Lllis hig,h coi1stru.cti~m 



cost of il1frastructures, the production and subsidies of the government 

to agro-businesses fire as follows: 

a) Large sums of money as grants have been given to these 

enterprises. By April 1976, out of 624 large scale farming 

contracts of the Agricultural Development Fund of Iran, 

87 or 13.9% were those dealing with ae;ro-inclustries. These 

contracts, which were free grants given by the governr1ent, produced 

557 milli~n rjals out of a total of 1,627 million rials. 

b) In addition, agro-industries had been offered 72.9% of the 

total 5,2111- milllon rials available for low rate loans to large 

41 
scale farming proJects • 

Desplte the high external and social costs of agro-businesses in Iran, 

the question of thelr future extension is some1vhat problematlc. The 

agricul tuY"al planners want to expand them further. This is 

irrespcctj ve of the high infrastructure and socj al costs of the asrro--

businesses and also regardless of the particular failures of the companies 

42 
in Khuzestan and elsewhere in Iran . The officials invo1 ved, as well as 

the research Horkers and the foreie:n consultants for irrigated agTicul ture 

in Iran, believe -chat the potential of the highly mechanized farms within 

the Ja~'i:'S irrigat1-on pi'OJects in Iran has not yet been realized. Th:is is 

especi11lly the case v;here the Corporations are run by foreign privatE: 

lp .. 1' 1- _") 
capl1~a l S vS , 

44 
or by the miliLo.ry forces of Iran , or by some of the 
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4-, t f . . t' 0 t' J S L.a C a.rnLlDg "LnS J.-l>U .LOnS , Cordtz, 0. (1972, pp.l35-l36, Fortune Journal) 

ha;:; ar.cJ ysed th~ f,nlu.ces of corporate fa:rmlng in the U.S.A. and noted that 

11 'l'hP e>}..e;:;ut ;vc.;:; of the :':'nanclally orienLed corporatlons d.Ld not understand 
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farming and also that the compan1es tried to grow too fast and did 

not have e chance to make little mls-c.alces before makir,g big ones. n 

It has been assumed that with modern econorrties of scale, corporate 

farms could grow crops much more efficlent.J y than smaller, independent ones. 

But the Arnerican experience shows that becaus•2 of the critical importance 

of close personal involvement, the most effid ent producing unit i::. a 

46 
farm tha-c. can be run directly by its owner(s). Economies of scale end 

rather quicldy. A report of the U.s. Department of Agriculture in 1967 

revealed that for Californla peach growers, average cos t.s were minim1zed 

in orchards of 90 - 110 acres (36- 44 ha). Even for field crops suC'h 

as cotton, alfalfa and barley, which lend themselves to almost total 

mechanization, producers in California's San Joaquin Valley, were found 

to inc11r the lowest average cost at about 640 acres. This is approximately 

265 ho. The agr·o-business corporations of the DIP al'C cul t:ivat:i (lg s1milar 

crops on areas of thousands of hectares (see rrables 11··14. 11-19, 11-23, 11;26 

and 11-28). 

Farming,, as Professor Sidney S. Boos of the Uni ve:rsi ty of California 

(Berkeley) points out, nis saturated v1i th uncertaint1es! 1t;eather, soll, 

seed, yields." Such unce:rtaintle0 call for ~ou.ntless important decisions 

that n•ust te m:::tde :!_n the fie] d, not behiud a distant cle~k which may be 

47 
hundred:-:; or eve:1 thousands of kilor,le\.res m,ay. 

Agro·businesses in Iran generally, and in Khttzestan in varticular, 

48 
present the sarre problems in thclr extreme for'11S High overhead costs 

m'e a consequence of drastlcally lnc".:;ased extr :1 layers of managcrnen L. 

The requircmenL~ of lnr p_e scale en~ ,'""flt Pll(o'1t::_,:-j dcwand hip)1er salaries for 

t-
[ 

i 
l 
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experi.enced super-vjsors wlth no direct personal stake in the enterprise. 
4g 

The travelJing costs of specialized advisers have also increased the 

risl:y nature of business companies. 

In addltlon to these fundamental problems, which have always been 

recognised by the companies themselves as major problems, 
50 

are: 

a) Delays or: the part of the contractors cons tructiog the main 

irrie,ation systems, which have prevented the delivery of 

water -vJhen needed, 

b) The shortage of manpo~tJer, especially of unsl\illed labour. 

Agro-business companies must compete with each otl:.~r in 

this respect in the DIP.
51 

c) ~-:lkil Led labour is also in short supply as there are simply 

no-t, enough sldlled men to cope wi tl1 all the development 

projects under way in Iran. Every attempt has been made 

to cope Wl th the manpm;er shortage by mechaniz.atj on, out 

thj s is hampered by the time-lag betv1een ordering and delivery 

of equipment. 

d) Delays jn the delivery of equipment, particularly equjpment 

ordered from 0''erseas, and the lack of supplies of spare parts 

ln Iran, have also caused difficulties. 

Despite thc:::,e problems. if a;:r_,.Lo-business corporations beg)n to 

perfc1 rr, suc.Jes;, fully, the gcods pPod.Jced by them 1'10uld great 1 y help 

tm..,ra.rds the des:lred rl.se vf productivity. UnfortunatE-ly, profits gained 

bJ< LlJeir fl(' tn·i tics leave Uv=· coun~ry to a larg_e extent. Experj ence 

shm·m r'lo~ ::>f-:.en 1.c order to obtain the hi0hes t returos, the products 

are cxp'Jr-:.,cd (for example, cotton a.-xJ aspar.:tgus) and even produ-Jts o.rc 
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I 52 
hi.gh profl ts in the wealthy market of Tehran. Therefore the country 

I 
I 

i t.self gains nothing. 'J'hese are the most serious disadvantages of the 

I 
private economy orlented big businesses of the agro-business type. These 

pcoblems discourage the extension of such enterprises within the irrigac;ion 

projects beloN the 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: Since they are businesses whif'h are involved only 

with agr'icultural activities, their negatlve jmpact of releasing humnn 

labour is too devastating. As was discussed previously the need for 

hwnan workers in this business type runs to on] y 20 ·- 30% of the population 

formerly active on the sar1e area. The negative effect of under-employment 

and unemployment i.ncreased even wore with the removal of the population 

into Shahraks. This is becoming now, after only a feH years, si.gnifJcant 

in the deso]ate economic and social situaLlon of those land worker towns. 

Even more important, is the socla-economic uprooting of the population, 

till now rura] dwellers, whose circumstances have been set out. in detail 

in previous chapters. Indeed it is difflcult to comment upon how these 

modern institutional structures in the DIP and elsewhere within the 

larg,e irrigation projects in Iran, can ::oo1ve the probleJTJs of output 

growth and emp]oyment, facing lranlan ag1·iculture. However, some western 

scholars do not foresee the exLenslon of agro-business enterprises in 

Iran ln the future because of some soc:i a-environmental constraJ nts wlnch 

. + +h . . • d ] d 53 
exl.sv on u e lrrlgat,e an s Othe-r:=, have predicted a rapld development 

of agPo-bucines.s corrpanies b'"cansc of S0'11C socio-polltlcal issues, rega-rdless 

of the econoi'lic aspects.5
4 

scholars have never ap·eed with the 
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strategy of the creation of larg,e capital intensive com1nercial farms ln Irnn 

and specifically vd thin the large irrigation projects ( irrir-:ated by either the 

surface water resources through dams or groundwater resources). 55 

'l'he seriousness of the problem, which is partly caused by the 

commercial farming ventures, will be seen if food importing trends of Iran 

are revi.ewed. It is estimated that Iran wlll be :i.n need of wheaL, sug,ar 

beet, oil seeds, sugar and all meat and dairy products by 1975 and afterHards 

(Appendices I ancl J). Iran has already imported large arnounts of gPain. 

In 1971 Iran imported 1.2 million tonnes of wheat. 
56 

In 1973, in nddl tion 

to 4.4 million tonnes of home grown wheat, Iran imported 8oO,OOO tonnes of 

57 58 
wheat. n-.e P1"Cdlction of wheat imports for 1972 lS 1.5 mlllion tormes. 

A wheat shortage of 1.2 million tonnes occurred in 1975 since the wheat dem:-tnd 

was predicted at 5.8 mlllion tonnes and the wheat produced in Iran did not 

exceed 4.6 miJlion tonnes. 59 In arlclHlon to wheat it is estimaterl that 

0.25 milllon tonnes of rlce and considerable amounts of maize. barJey and tea 

were lmported durlng 1975-76.6o These imports of agricultural produce have 

drained Iran's foreign exchange (Table 17 -66). The cost of food imports, whlch 

was 2,790 milllon rials ln 1962/63, increased to 25,052 million rtals in 

1972/73. 'lhis is an increase of approximately nine times over a decade. 

A massive bpcmdJng on food imports occurred in 1975. Iran spent 150,0C'•O 

milljon rials ($2,255.6 million) on food imports in six months in late 

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

purchasing of food ltems from ahroad. These items included lJOO,GOO tonnes 

of rice, _)00,000 tonnes of vegetables, lB,ooo tom1es of eggs, 10,000 tones 



Ag;ricul t<Jral 
products 

I,jvestock 
products 

Total 

Table 17-66 

Food Stuff Import-Export of Iran 

(1,000.000 rials) 

Import 

1962/631 19~2/131 % of 
1 growth 

1962/63 

1,916 j 19,109 897 

876 I 5,943 578 1,027 

2,790 25,052 797 5, 637 

Export ----~ 
I I 

1972/73 ~ % of I 
fow:1 

I I ' 

I
' 13,030 I 182 I 

l l 
! l 

3, 487 I 239 I 

\ I 
i 

I 
l 
: 16,517 
I 

l 
193 j 

I __ , 

Source: Echo of Iran, 1975, Iran Almanac, Echo of Iran, p.217. 



of cheese, 100,000 tonnes of flour, 50,000 tonnes of apples and 

61 
25~000 tonnes of bananas This situation began seriously to wc:cry 

the officials concerned. Soon afterwards the U.S.A. assured the 

Iranian government that it would supply any grain imports whlch v1ere 

neceGsary in the period 1975-1981
62 . However, this policy will em"i ch 

the farmers of t.he American mid-west rather th£m Iran's own D.fTicul tu::."al 

populatton. The reason for this can be soug,l1.t in the pricing mechanism 

of th2 agricultural products in Iran. Wh<::at for instance, has been bought 

from local farmers at about 70% of the price the government has had to 

pay for graj n 63 
imported from the U.S .A. 

The agricultural policy of Iran has ignored one of the maJor 

factors concerned with the land reform law of 1962. Th.Ls was to raise 

the llvlng standards in the rural areas, where around &J% of the 

populatjon ls located. Plan Organizat1.on has estimated that ths rural/ 

urban per capita income dlfferentlal is now at l to 6, vThereas it Has 

at a level of 1 to 5 about ten years ago. Little has taken place to 

reduce this differentlal. The top 10% of the population in terms of 

income, accounted for around 40% of totaJ. private consumption, and those 

with 1ncomes in the bottom 30% accounted for only 8% of total private 

6!+ 
consurn_r.t lOn The consequences of this lnequality have been a rapjd 

drift of popLllatlon fTom the countrystde to the towns. This has caused 

heavy p::oessure on v:rban welfare and, more importantly J on the employment 

siLuatlon. The out-rr.Jrr.L·ation from the vjJ.lag,es has been welcomed by 

the 1-11 n i ;;1.ry of Agricul -Lure since j t concludPs thc1t "this rapld migratj on 

of the Pu.co.l populai. i ou helps -L.o nclneve thE ideal ec ::momic farm s1.ze of 



65 15 to 20 hectares for Iran . The Mim.stry makes no comment on the questlon 

of the employment situation in the urban areas, nor on the more important 

problem of the skilled labour requirement of the urban industries. 

Iran is already faced with a tri.ck~' employment situation. The 

' 
government has planned to create some 2.1 milllon new jobs by the end 

of the Fifth Plan (1978). It is estimated that in addition to an 

already unemployed pool of 700,000 people 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 
66 

Now, however, industry ls 

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 po;:.slbJ e." By May 1976 over 25,000 

foreigners v1ere employed in Iran. 3, "300 of t;hj s total were doctors 

and other medical worl<:ers who came from India and the Philippines, 

and the rest were employed in industry, minlng:, transportation, management, 

etc. 

The present situation of employment in the urban areas of Iran 

is as follows:-

In June 1976, out of )00,000 school graduates who were 

Universlty applicants, only 38,000 had been offered places 

by Universjt:;_es. In additivn,to these, it was predicted tha-c 

a further 68,217 wculd have lJeen employed by public and private 

6 ... 
sect0rs by March 19'(7. 1 'I'llereforc, over 200,000 school graduates 

will be waiting for JObs, j n r:,ny one ysar, in addl tlon to an 

already unemployed rur2l lc.bCiL·l' fvrce released from the land and 

an already unemployed urbcm l21YJUr force. 
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A final pojn"t whlch .should be mentioned is that the only efficient 

agricultural institutlon \vhich has ever been establlshed on lands below 

the large resel'voir dams in Iran is the state ag;ro-industrial unit of 

the Haft-Tappeh Sugar Cane ProJect in the DIP area. It has been 

efficd ent in term.s of both land productivity and employment creation. 

Indeed j t j s the only big business t<rhich seems in many respects to be 

a useful model for future agrarian development in Khuzestan and perhaps 

for 1ran,yr other areas belcH the large da.m schemes in Iran. In this 

capital intensive unit the signifjcant fact is that agrarian production 

coulrl and can at the same time be a vehicle for the establishment of wider 

manufc:.cturing or agrarian industries. As a result it has initiated an 

industrializatlon of the rural area, whi_ch j s not to be seen in any 

other forms of farm business in Khuzestan or elsewhere in Iran. At 

Haft-'l'appeh the intensity of land use 111 conjunction with industrialj za tj on 

has been responsible for the second pos1t1ve socjal effect whlch 1s the 

large requiremen"t of human labour, both skilled and unskilled. The only 

negative aspect of the Haft-Tappeh type of bm.aness i.s t:1e position of tne 

great number of seasonally employed hired labourers which reTains hopelessJy 

unsolv.:;d. 

'l'he several rnouths of harvest on the plantations a.ssure Lhe 

seasor,2l workers of a comparatr.,rely acceptable Income for part of the 

yea:'. If it were pass lble for them, by husbc.nd~ ng thej r mm land Ol' 

ljvestoc:c, not only to bridge the rest of the year, but al.so to achleve, 

at tl:.e s~1me i.lmf::, an income exceeding t.heir own needs, then Lhe most 

imr;o~"tuvJl c'avclopment g:oal, j .e. the development of an economy v1hjcb is 

not urLa;-J-depeodent, would be achieved. 



The promotion of improved i.radi tional agricul tu.r e should have 

hJ sh pri.ority in Iran, because npo.rt from the HafL-Tappeh t~rpe of proJect, 

it seems to be the only al ternm,jve in the DIP and elseHhere in Ira:r, 

whlch can solve the problems of productivity growth and employment in 

rural areas. This must be done by the creation and accumulation of 

resources o.nd capital in the rural areas, so th3L the purchasing poHc:r 

of the rural population is raised. In addition it is valid to e:x:i.end 

and ::;trcngLhen the rural infrastructure in such a wa;y that 1r1oney 

circulation or accumulation in the rural areas does not, as before, 

di::;appeac into the towns, but stays instead in the countryside for the 

promotion of the rural proletariat class. 
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CHAPTER 18 

Durlng the early years of the DIP operdLion, the procedure used 

for water prlcing was based on an annual charge of 750 rials per hectare. 

Thj s charge was supposed i. o recover the operational cost cf the project. 

Since the cbief objective of this method of prtcing i.s to redistribute the 

income earned in the non·-ag:ricul tural sectors in the agricultural sector, 

the term: 11 socio-poljtical price" is used. The base charge of '750 rials/ha 

wlllch was based solely on socio-polltical crlteria was not connected 1vith 

the rea] cost of the vwter. Thj s melbod of charging \,auld ll.ave practically 

recovered the ope:c·at iondl costs of Lbe DPIP in i..!1e period 1963 co 1968 and 

especially ln Alternatlve I (Tables 18-1 and 18-2) lf the De~ fnrmers had not 

rcfu::::ed to pay (see Chapter 8 ) . Act 53 of the }TationaJ j zation of W a Ler 

re:::o,u~ces Jaw has given the powep to the ExeC'ULJVe Autbori.Ly to cut the 

water supply to the farmer and to take into custody his property a::1d 

himself. The lm.v has been executed ln ::,orne parts of Iran, such as in the 

1 
Sefid Hlver Trdr~atlon Project, by putting the farmers into jail. In 

other parts the la1J has not yet been carried out. However, the farrr:ers 

refvse to pay water ch<:,r·ges. fl.~ o. result, by 1969 the farmers of 

28 vHlager, of the northern DPIP area m:ed a Local of 8,~5_5,067 rials 

to l~WPJ\. Tlns problem of non-payment of v1att->1' cha1~t>,c.s was not only 

confuwd to the Dez Irrigai. ion P:l'OJCC1..... Tbe water cha.cges owed to "Lhe 

2 
North Ha.-tcr 1\uthon cy jn Gllnn tot<:d L·:>d 96, )5G,J86 rlals by TJ!arch 1971. 

The socio-political bn;)e p~J8J'i[, a~p2oach bf\3 Lhe follmvtng, 

disad\'.wtages: 



Ye:::tr 

1963 

196il 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

_, 

Table 18-1 

Water Prldns of the DIP on the b:tsis of Socio-political Price J!i'ixing Techniques 

Operational and 
mointenance costs 

(rlels) 
ra 

),4)7,000 

3,437,000 

),437,000 

18,512,000 

18,512,000 

26,352,000 

26,352,000 

26,352,000 

(rials/ha) 

Irripted 
area 
(h&) 
(b) 

3, 4J-+o 

11 .. 568 

19,920 

19,920 

19,920 

19,920 

19,920 

19,920 

Alternative A 

Real 
wa-cer price 
(rlals/ha) 

999 

297 

173 

929 

929 

1,323 

1,323 

1,323 

1 ~10 26,352,000 I 21,770 1 -.o • 

Actual 
water charge 

(rials/ha) 

750 

750 

750 

750 

750 

750 

750 

750 

750 

Loss 

Benefit + 

- 249 

+ 453 

+ 577 

- 179 

~ 179 

- 573 

- 573 

- 573 

- 460 
I I I 

26,352.000 I 36,570 I 720 I 750 I + 30 _j 
I , _____ ..:....._ __ 

1972 

. .:::ou:"cec3: (a) Table 17-64-A 

(b) Table 17-56. 
\..,., 
-..' 
V1 
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'rable 18-2 

Water Prici..n.;;:: of the DIP on the Basi.s of .Socio-political Price Fixing Techniques 

Year 

196J 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

Op8rationsl and 
maintenance costs 

(rials) 
(d) 

2,309,000 

2,309,000 

2,309,000 

11/728, 6oo 

n, 728, 6oo 

16,753,500 

16,753,500 

16,753.500 

16,753 .. 500 

16,753,500 

Sources: (a) T2b1e 17 -65-B 

(b) 7ab1e 17-56 

(rials/ha) 

Irrigated 
area 
(ha) 
(b) 

3,LJ..uo 

11,568 

19,920 

19,920 

19,920 

19,920 

19,920 

19.920 

21,770 

Alternative B 

Real 
1<1ater price 
(rials/na) 

670 

190 

110 

580 

580 

84o 

84o 

840 

76o 

! 

Actual 
water charge 

(n.als/ha) 

750 

750 

750 

750 

~r5o 

750 

750 

750 

750 

r 
I 
I 

1 

I 
I 
I 

Loss 

Benefit + 

+ 120 

+56o 

+ 640 

+ 170 

+ 170 

- 90 

- 90 

- 90 

- 10 

1 36. 57o 458 1 750 1 + 292 
1

. 

i I 1 
• --- -- I I I 

V1 
~ 
C\ 



a) I L does not encourage farmers Lo make product.ivi ty iPlprovements 

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 

vlhich can be partially subst-L tuted for water (fertilizers), or 

other more productive crop-gt'owln~ techrnques (use of new plant 

3 varieties, pest control, tilling, etc.) 

With reear::1 to these disadvantages, it is not surprising that by 1962 

4 
field irrigation efficiency ln the DIP area was as lm¥ as 30 - 4o%. 

Also crcps grown under j mproved techniques covered only 23 .3J6 of the 

5 
cultjvat~d area 1n 1966 • 

As a result the expec led ri~,e in farmine, income in the DIP area 

. 6 
was not aclneved and the anticipateu agPicul tural yield and output 

which could perrr l t a "'ater sub-charge of 750 r1a1sjha \WS 11'1possihle 

tc i.ntrcduce. By 1969 large scale mecha:n zed farming 1n::. L.!_ tutj ons. 

svch as AeTo-business companies and Farm Corporations were Established to 
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use water rrore efflc1ently nnrl to raise the productivity of the production 

resources. Subsequently irr1gation water has been charged on a two-part 

tariff since July 1969. 7 The traditioDal sector of asriculture, c:nd the 

Fm'm C.;rpordtions, were to be cha-rged o-rigi.nalJ y at the same base charge 

of 7fJO r::.aL:/lw, whereas agro-buAiness companies v1ere to be charged on 

. 1 " . . . . 1 f02." ; 3 a marg1na cos~ pr1c1ng pr~nc1p eo ._ rcaL~ m. 

In tht~ -1.nalysls, with regard to pure economic theory, the mm p·inal 

cost pr 1c>lng techn1que lt'G.S empluyr;cl for 1.he computation of tbe real cost 

of tb::: DIP H"rig:l tion water. 



The construc"Lion cost of the dam, which entered into the 

calculation as the term De was c3.lculated by using the equaticn: 

constructton cost of the dam 
x volume of water stored per year 

reservoir capac1ty 
-----------

total annual water consumed 

Th.::: b·ullding, cost;:; of the distribution works, i.e. de vlerl::) 

calculc.ted as rollows: 

de -= inv~:?!!:.lent <;:_os_:t + annu3.l mrlinienance ;mrl oper''3-_':_im·o_~ ':!~l:,::;. 

flow at the peclk perlod of water demana 

3 
'l'hus tllc marGinal cost per' cvbic metre of vJater (Pm ) is obLalncd 

Urr ov £!')1 the equa tl on: 3 Pm 

Because the development of the DIP was set up ln Lhree si.agesJ 

the marginal cost pricing was j'YJ8.de for these stages, i.e. 1968, 1S73 

and l9'(8. For tllese years hydrological data we:rc calcvlaLsd as :rcqnlr"ed 

('l'a1Jles 18-3 and 18-1+). The construction cos-ts of the datn and the 

dist1"ibution vro.cl;:s th:::tt ente-red the calculations are based on 

Alternatives A and B (Tables 18-5 and 18-6). 

lL.l5~{, of the cap1tal costs were accounted for· as manageJ,Knt and 

maJntenance costs. A rnultiplicat1on f'a.ctor of 0.5 was employed c.s the 

val_ue of tnm,gi nal cost i..n proportion tCI the inves Lment cost of the wu::-J~s 

(cl1annels with lining, piping:, etc.) dod the materials employcxJ (st•;el, 

concrete, ei.c ). 

Based on these c:;_,i L eria, six varied water priccc were ob"Lsinerl 

(Table 18-7). 

1\ll of tlHO!Se prices ar'P lng,ht.-r thotn tlw current clJarge or C .2 
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Table 18-3 

Mean Monthly Hater Consumption ~~~he DPIP 

Ye~~ I~-- F 
------

19(u/66 I 
l9GG/6( 22 CrJ lj,J,;> 20 ('I 

f :rG 2:J.95 

19GS/C9 ?1 oo 1:, F) 
~'- Y> 18 

Jolf'nn ?\) 7?_ 9 /0 ')-
' ) r .. ~ 

1965 - 6~ 

,T 20 1''- y 2, ~92. o::)) 

F 9.~0 ).. ~,592,0CO 

H ?5.SO y ? , 59", G::>O 

A )~.2~ ?,~92,000 

H 117 
.. ] 5 y 2,'J9::',0J:) 

J ;IJ "~0 / 2' LJS(J ,OCIO 

J ::.;?.};. )/ ? 1 ~y,""'l 1 000 

A 118.95 X ? , ~ ... I);J, noo 

s 52.~J X 2,)1)'""!,000 

0 11t~.~o /. ~-' ':}92' 000 

p 111.((! X ?J::<.~.=-?,000 

!J 1),110 X ? ':)~n .1 oJr; 

Pc,'" ~' • 1 c-' ' {_d c1 c._ 1~d I)\' J o 1 

( 1\l I - ( (' o (Jr I ,-.) 

1966 - 6g 3 m /sec 

?). ('o 

?2 l,l, 

19 72 

1') ~J 

3 m 

------~-~---1---·--,---.---,----i· ------r--------, 

M J J I A s -~-j-~ __ _,___D_ 

18 22 

n .es 

13.~1 

19 00 

n l'J 

53, (06,? 1•0 

211, (QI;, 00..1 

66,o:;:6,ow 

39,:>28,000 

1:1:, 1:::>2, ron 

79' 5 r J:' l•oo 

99' 351' -)()) 

12(, ere:., J,oo 

1 :,r) 1 fi(~ 1 
1!\)(' 

125 , 1 1? ,0 (,[J 

3{ ,81J_.;,'?n,._\ 

3h J / _)~> 1 f .. ,.;: 

)1 16 55.)2 1: r • ;o I 12 . 5'5 

lj_),?G I 1°, 21 

19.56 



Table lB-4 

Total Annual \!Jater Consumptior• of the DIP 

(a) 
J 17.3 X 2,592,000 

F 29.B X 2,592,000 

M 65.6 X 2,592,000 

A 91.6 X 2,592,000 

t<1 101.8 X 2,592,000 

J 132.0 X 2,592,000 

J 11+3.5 X 2,592,000 

A 1)6. ~~ X 2,592.000 

s ]03.0 X 2,592,000 

0 &J.o X 2,592,000 

N 29.0 X 2,592,000 

D 15.5 X 2,592,000 

Total 

Peak peri.od water consurnptiun 
(June -October) 

Source for (a): See Appenclix "E. 

) 
Volume stored per year (rn ) 

Mean annunl f'Low/sec x :Sl, J.04, 000 

?20 x 51,lo~,ooo 

1~!~, B4l, &Jo 

77 , 2 1~ 1, &Jo 

169,776,000 

237,1J27,200 

263, 8Efj, &Jo 

342,144,000 

371,952,000 

353,5!+8, Boo 

266, 97•6,000 

155,520,000 

75,168.000 

4o, 176,ooo 

2, 398, 636, Boo 

1, 1+90, 14o, Boo 
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Table 18-5 

~ 

Water Price of the DIP on the 3asis of the Marginal Cost 

(The Construction Cost of the Dam) ("Rials/m3 ) 

r- . i ---~Al tern:-t-;v_e_ \ ----T-- Al terna-':.ive B I 
I Year , 1 , i (9% discount rate and 50 years life for the dam) I ( 6.5% discount rate and 100 years life for the dam )I 
I ' 
I 
I 
I 

i 
1961 

82,952,l:l.O(a) 
3,550,000,000 X 6,842,880,000 

847,801,680 847,801,680 
0.12 0.19 

55.727,000(a) 
3,550.000,000 X 6.842,880,000 

! I 
1973 ! 3,55o,ooo,ooo x 6,8a2,88o,ooo I 55,727,ooo(a) 

I
I ! 82,952,14o(a) 

1 j 2,39S,636,8oo ~ o.o6 I 3,55o.ooo,ooo x 6,8ll2,88o,ooo 
1 2,398, 636, Boo = o.o4 

; I 

(a) 

I 

0.15% of thE: original unifo!'m annual cos~ wa.s added to the co.3t of the dam as the 
malntenance and the operational costs.(l 

Calculations are made by using the following equation: 

Construction cos~ of the deM 
Reservolr capacity 

X volume of water stored per year 
·rhe cost of the dam 
for one rn-' of water 'TotaJ. annual water consumed 

( 1) Farzaneh, R. 1S'70. "Economic s'.lrvey of the irrigation pro jee-r;;:,. \<Jater pricing techniaues '' in the 
In4~e:rr;ut5 011.3:... Comn,iss ion 0~1 Irri['ll.tion .:mrl Drainage. Trarie.n ::rational Com'lli ttee. Irrlgatlon and Drainage 
Sorninar, 1\!0\'<:;'Tiber 1970. Te1Jran. :.JP :;.SLy:;;,. 

\...1'1 

CD 
1-' 



Irrig aticn and 

Taole 18-6 

Water Price of t 11e DIP on the Basis of the Jls.rgi?lal Cost 

(Contraction cos-;:s of the dis-crc.bu-cio:-~ works) 

Annual Costs of the DTP 0c.otribution "ork.:!.._____(_L000 r:l:.?~ 
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AlterDat::.ve A (~ d::.scount rate ani 
50 >ears life for the dam) 

1\1 ternat2ve B ( 6. ':% c!iscoun, rate 
ana 100 years life for the dam) 

-----~-----,~--~~.------~.-----~------
19C8 1973 1978 1968 1973 197R 

drai nage networks 218,oo11.7 51+2,061.5 406,809.:: 1119,886.7 3711, 1102.5 279,595.50 

Gener al necessities 75,687 ·9 42,742.3 

Admin istrative costs 188,915.4 121,082 0 

Resou rce investigation 59,291+.0 36,538.4 

Consu ltant Engineers 10,257.2 6,516.0 

Safia bad agricultural 
deve lopment 187,105.5 126,267.57 

Land purcha&ing 1118,434.0 95,020 30 

Rural to· m building 77,279.0 118,057 ·30 

Shush Shush tar road 19,525.0 13, 71+8.2 

Total 552,159.2 5112,061.~ 839,153 0 11 366, 7E5. 1: SC2, 6dt5. 87 I ______JL__ 
I 374. 1!D2. s I 

-

1968 

1973 

1978 

552,159.2 A 0 Oi+ = 22,087.36 maintenance cost 

552,159.2 + 22,086.36 = 574,2115.56 

574,245,560 - 1 
566,818,560 -

1 x 0.5 : 0.5 Rials/m3 

542,061 5 X 0.04 = 21,682,46 

542,061.5 + 21,682.46 = 563,743.96 

56;,743.96 ~ 574,245.56 = 1,137.989.5 

1,137,989,500 6 
l,il90,illl,OOO = 

0 ' 7 

0 76 X 0.5 = 0.38 

839,135 X 0.04 = 33,566.12 

839,135 ~ 33,566.12 = 872,819.12 

872,819.12 + 1,137,989.5 = 2,010,708.62 

2,010,708.620 = 1.)4 
1, 490, 11f1,000 

1.34 x 0.5 = o.67 

I 

)66,765,11 X 0.04 = 111,670.616 

111,670.616 + 366,7f8.Lt = )81 4;,6.01 

_381,1+36,010 - 0 67 
s66,818,56o - • 

3 0.67 A 0.5 = 0.33 R::.als/m 

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 
4 4 

= 0.51 
1, 90,1 1,000 

0 51 X 0.5 = 0.25 

562,688.87 x o.o4 = 22,507,5 

562,688.87 + 22,~07.5 = 585,196.4 

585,196.4 + 770,814.61 = 1,356,011.1 

1,356,011,100 = 0.9 
1, 1+90, 11'1,000 

0.9 X 0.5 0.45 

* (a) 0.04% of the capital costs were calculcted as the main-cenance and operational costs. See 
Farzaneh, R. 1970. "Cost of v1ater and the techniques on water pr•icin~>" ::.n International 
Co1nmission on irrigation and dra::.nage, Iranian National Committee. Irrigation and Drainage 
Seminar, November 1970, Tehran. Ministry of Wa+:er & Po\"er, Pub. No.1, pp.284-305. 

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

3 Cost of irrigation netv1ork for 1 rr of water 
Investl'ient cost + annual malm:Er.anre l'c c=':ioral eosts 

Flovr at the peak period of water del!lanj 
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Table 18-7 

Water Price of the DIP on ~J~a.rginal Pl~lcing Basi~ 

Alternative A Alternative B _________ .... 
de + De 

Pm3 

1968 0.50 + 0.19 0.69 0.33 + 0.12 o.45 

1973 0.38 + o.o6 0. 41~ 0.25 + o.ol+ 0.29 

1978 o.67 + 0.06 0.73 0.45 + 0.04 o. 119 
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It is only for Alternative B and in the year 1973 that the marginal 

cost price of 0.28 rials/m3 is almost the same as the current charge of 

0.2 rials/m3 . 'l1he new water pricing, policy, however, has not increased 

the irrigatjon efficiency throuspout the DIP area. By 1973 the irrigation 

r 8 
efficiancy was only 3J% against a target of 1~% . The Agro-business 

Company of Iran-Shelcott has used water more efflciently than the 

Farm Corporations so far. By 19'74 the Company had raised the irrigation 

efficiency to 43% (Table 18-8) wherens excess water use by the Fo.rm 

Corporations of the Northern DPIP has caused the foreign advisers of 

the DIP to inforu1 people about the possibility of r-Lslng water tables 

and r:;oj 1 salinity problems in the mid and lov.rer sections of the DPJ P 

. 9 
agro-buslness lands 

Farm Corporations should have paid for water at a rate of 

0. 2 rials/m
3 

from 4 .10.1353 (October 197 4). By Farvardin 1354 (April J ')?'5) 

when the Co:rporatlons were 'Jisi ted by the authcr, they v;ere still payi.11g 

the base pr1ce charge of 750 rials/ha. The farm corporations have opposed 

h 
. N 

t e new waLer tariff because they believe that it is too expe0s1ve 

This vwuld not have been logical if they had used water more efficiC'ntly. 

In other words if they had used water acco~"ding to v1ater requ1rement::; 

and had paid 750 riali::/ha, the price of wat0r for each cubic mstre cf 

water would have bee11 much higher than 0.2 rjals/n? ('rabJc 18-9). 

Sjnce the amount of vmter used by the Far111 Co.cporat tons is much lng,he:r 

than the Wdter requj:rernent per hectare for each crop, Lhe actual cost of 

tlle water js muuh less than 0.2 ric,ls/tn3 ('I'ablC' 18-lO). v1lth thL'3 mr:.i.hod. 

-.., 
the f'orea Ler dtnount of water thFtt J s u,'lerl the chPaper the pr1.ct>/n(' 'Jf 



Table 18-8 

Irrh'2:aU on Efficl_ency of 
trar}-Shellcot-L _ _j\c;r·o-business CompBny in 1974 

1---a b 

Area' under 
Water 

Crop ctJl tivation 
requirement 

(ha) 
per ~ctare 

Alfalfa-t 
(m ) 

(1) 

Jt86 15,000 

c a x b 

7,290,000 

Wheat }t34 4,000 1, 7:)6,000 

Barley 123 4,000 492,000 

Surghum 1~75 10,750 5, 106,250 

Maize 22 10,750 23G, 500 

Safflo1.,re.c 46 3,250 1 1~9, 500 

Cotton 
(winter) 1,715 10,7~0 

Cotton 
(summer) 46~ ll, 750 5,452,000 I 

Sugar beet 85 9,000 

--~~~~~--L 
7&5,ooo_j 

39, 663,5CO 

-------~---------------

Total water consumed in 1974 91,598,174 

Irrigation cfflciency 

CalculaLed water need 
,. via-cer sffJ.ciency 

'l'ot&J water consumed 

Sourc-;; (l) D.R,C. 1968. Dcz Irrigation ProJect) Stage t 
Feasiblll ty Heport. pp.l06-1)3. 

585 
il 
'I 
!I 
•I 

;! 

I~ 
tl 
I! 

I ll 
i 
I 
I 

! 
' : 

I 
I 

I 
I I 

I-'. I 
i 
i 

i 
'l 
I 1 

,J 

; 1 
tj 

'• 
·~ 



Alfalfa 

Wheat 

Cotton 
(Winter) 

Cotton 
(Summer) 

Hater ?-!'ictng _of the DTP for _Q.12_c:_ Gt~:lic IvJe tre 

of, \'later usJ nv 7_50 rj ab/_ha_jJatcr Charge_~~ 

an Es"!2._ma.:t_:;>_,2 vlater _ _!l_equiremcnt p2r Ii_ectqre 

-------- ·------·-
a b c 

Water Water Water 
refluj rf'iPPnt C'hargc chare;e 
per hectare (r·ials/ha) (rial::y'in3 ) 

(m5) 
(l) c b -;- a 

---~------

15,000 750 0.05 

4,00::> 750 0.18 

10,750 750 0.69 

11,750 

_______ l 750 0.63 

Source for (1): See Table lG-8. 
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Table 18-10 

Hater Pri cinp: of the DIP for One Cubic Metre of l\fa t er 
Usinp r(SO y• L':ls/11Et \iater Charge Ell)d the 1\rnovnt of Watc>r 

Consl.JI'ed ny t11e Inm-Shellcoi.i Company in l97JL 
----- wi t.h a '1 y;(, Water Eff;;lenc;lJJ-----·-

------·----
a b 

Water 
chart;e 

(rials/he) 

------, 
c I 

Selected 
Crops 

\Vater consumed by 
Iran-Shellcott 
Company in 197 !J 

(m3/ha) 

Water 
charge ' 

( rialslrrl)~ I I 

(2) ·------~-c =~ -~~-

A1 falfa 

Wheat 

Cotton 
(1.-hnt e:r ) I 

I 
CotLon J 

(sunn11er) 

---------

34,500 

9,200 

24,735 

Source for (J) and (2): See Table 18-8. 

750 0.02 

750 0.08 

750 0.03 

750 0.0'27 

I ___ _J L 
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that water becomes. Thls discourages the improvement of water use 

efficiency. The DIP traditlonal farmers are still complcilning about 

I 
11 

the hi{:'11 charge of 750 rials ha also 

The irrigation efficiency of the Haft-Tappeh Sugar Cane Project 

was 41.7% in 1971~ (Table 18-11). This is lower than thet of the Iran 

Shellcott agrobusiness company. The major reason for this lower 

efficlE'ncy compared with that of the Ira.n-Shellcott Company see,ns to be 

a lm1er water tariff of 0.05 rials/m5 for the Haft-Tappeh Sugar Cane 

12 
ProJect Th1s ls also because the 1ran-Shellcott Company began to 

practice spr:tnkler irrigation on 500 hectares in 1973. 1 t d:i::l so for 

the follovdng, redsons: 

a) To raise the irrlgation effic1ency. 

b) To avoid lani levelling, because the company has to move masses 

of soil (usually an average of 17,000 tonnes/ha) wh1ch is cos"Lly. 

This also chaneoes the soil texture Hhlch has resulted ln crop 

failures. 

The overall proJect irrigation efficiency however has to come up to 

50% by 1978 and to 6o% by 1988, The headgate unit eff1ciency is r.ot 

expected to increase more than 40% if trrig:ation by gravity floH is 

practiced. Agro-business enterprjses hope to achieve an irrJgation 

efficiency of (f37b through the devclopr.ent of a sprinkler irri.g:a tion 

techn:iqne. desptte an additional capital 1nvestment requirement of 

13 
50,000 Hlals/ha. The most.. lmporLant socutl d1sadvant..age of -r;he 

spr:inl~lcr 1rngation teelm1que :in 1:he DU' drea ls that it will reduce 

the nur.lber of irrip:atcrs from the presenJc !4/50 ha for furrmv urj_.:":!.t i.(Jt1 

1~ 
to 1/50 ha foe sprinkler systems . 

588 
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'I able 18 -J l 

IPrig~ Lion Et:_!'ldency -~£ 
the Haft-T~ppeh Sugar Ccwe Fro~1e~t ln 1~71~ 

a b c d ex* 
Area Water Calculated Industrial Total 

under requirement water need water Industrial 
cult1vatl0n per hectare in 1974 requirement requirement 

(ha) (m3) (m3) m3jtonnc 

(l) c = a X b (2) 
-------

_______ .. _,_ 
---------

9,149 25,000 228,725,000 1.7 

--------'--

Total consumed water ln 197 I~ 5h7 ,587_ 2SO.O 

Total consumed water in 1974 for farming 

Irrigation efflciency 

Y Water effjclency 
Calculated water need 
'l'otal ua·ter consumed 

-l* c is obtained by mul tiplyi D['; d by 97,296 tonnes of sugar produced in 1971t. 

Source fo:::· (l) and (2): Departme:-1t of Tnforwatlon, JV\inistr>y cf' lnforme LlOli, 

Khuzestan, 1972. 11'J'he Suc:,ar Cane''. p.~:s. 



KWPA and the agro-bUf,lness e11terprlses negotiated dnd agreed that 

the Nater tariff should be revised once in every five yco.rs. The first 

change of tariff coincided wlth the developmer1t of the DIP and at the 

expiry of the adaptatlon perjod. 

A neVI price 'for irri2::ttion •.-Iater is cul'rcntly under investigatlon
15 · 

Despite these calculations it is very difficult to prlce water accurately. 

This is because the theory of chargin3 at marBinal cost 0 1 esents 

considerable difficulties, amongst vilnc•1 the mo:::;t signifj cant ones are:-

a) Tnsufflcicnt reliable jnformation. 

b) Uncertainty as to the trend of Hat.e.c demand and its sensitivity 

to prlce. 

c) Lack ot' knowledge of the productive fu.nctjon of water 

for each crop 5 n economic terms. 

The C'verall lrr ig,aticn ''later- pri_cj ng p'Jl Ley 111 Ir<m has supported 

the prhx· -tole of Etn oper·atj onal cost deflcl t in one reslon, provic\ed 

that wat.cr revenues from another reglon compr3nsate for i t
16 . 

According, to the av<n_lable data and interviews vd th ;,rater 

authorities in different parts of the country, the p.coblem is that many 

other irrigation p1•ojcc-Ls assoclated ~~i Lh large darn schewes in Iran have 

been cos-ely and havP faced the samo problems as the DTP, from the polnt 

l7 
of VLew o:i econorni.c efflc1er:cy '. lL is inevitable that }\lt/PA and the 

other vmt.er autho!'l-Lles wlll have to ~stanlish a one, two or tln·ee-part 

water tariff Lo recover the opel at.ional fLld capital cos Ls of pl'OJec ts 

ul tiPJa Lely. TJ1is is indeed c.. dlffH·uJ t problem s_Lncc there are r'lany 

soclo-polltlco.LJ as WPJl d:J f'C'0'1omic ~.~nu'-'L 'dhjch mm.t bo tal<en l!no 

account ln !'tn;y "l;:,tc 1 priCll1,!;[ pJJ 1 c:;.. Tlle i ni.roduction of cuch a pollcy 

5?0 
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seems Impossible, at least dt the present tlme, in Iran because of the 

laek of necessary informntjon (outlined in difficulties associated 

with the theory of charging at marginal cost :tn thj s Chapter). Such 

inforn'atj on is a pi'erequisite for tho applj cation of such wate1• pricing 

techniques. Up to the present time there has been little research 

work carried out in Iran deaJing wjth v;ratei' resource n1arwgement prol.Jlems. 
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CONCLUSION 

Iran, wi t11 a populatlon of 34.1 m.illlon in 1976, has an annual 

populat lon growth rate of app:!"'oximately 3 .o%. Although the country has 

bcnefTLed frorr, a steady stream of oil revenues since 1908, h, is only 

slncc the Second 1,1)"orld War, and mostly wi thi.n the past 15 years or so, 

the~ L it has been transformed from an under~dcveloped country to a 

country with a large, dynamic and increasingly modern economy. During 

the past decade, Iran has experienced a high growth rate and considerable 

594 

advance towards economic develop:nent. 1'he rapid jncrease in oil revenues, 

espec-Lally since 1971, _;_s the mast important factor 1 n the current. devel opr1ent 

of Iran. In the early l96J 1 s, Iran's groHt}J per fonnance war:. not outs tandil1[. 

'J'he Gros.s Natj on:1.l Product, excluding: the oil sec tor, grew at only 5.1% 

durlng th2 perj od 1959 to 1965. Agricull.ural product:i on grew at only half 

the popul&tcon rate. The mJ.d-l96J's marked a burmng point in Ir<m's 

econmilC p:cov1tll. The GNP g:..~o,rth averae;ed 10~ annually anc, more :tmportantly, 

the f•Jr cnpHo. lncomc increac::ed by 40% during the flve years ending ln 1969/70. 

Manufacturtng output grew more than 14% annually at thls tiwe. In real 

t(~rrr'=>, l.he GNP increased at an annual ccmpolJnd rate of 10% during, 1968/71, 

1·~ .}% in l<;Y,'J/72 and 14.7% in J 972/73· Thls sharp lncrease reflects Lhe 

rapid rcse ln value of the oll sEctor. 

'I'nt' f-l£-;ricultural sector, which ma};:cs up about 16.(% of the countPy 1 s 

we~;, Gttlon~l pror-luct vath l!O% of the Jabou:r force ln 1971. continues to 

dec li nc; as ::1. ccmpr;nc;11t 0f the GNP. J t represented L5~ of the GNP in 

lSfll/(2, co·npc:rcd vdU: 2);6 1.11 the mJ.d·l96J's :=tnd 90% at the tuPn of i.ne 

CP:1tu:r;) (see Cl1RlJt~:;_· 2). On i..hr other h::tnd, U•c oiJ sector's cont.rlbutlon 
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to the GNP inoreased from about 12.ff/r; in 1963/64 to 19.5% in 19'72/73. 

Despite the efforLs of the government to diversify its industry and to 

emphasize growLh in all sectors of the economy, the oil lndustry remains 

the primary sou.cce of income. Oil revenue supplied 50% of the combined 

receipts of the treasury and funding for the Plan Organization during the 

period 1965 Lo 1969. Fur thermo:re, Oll pro,ided Just under 90% of Iran 1 s 

export. earnlng,s in 1971/'72. 

Since -L11e J 950 1 s, five development plans have been carried out. 

Agd culture, as tr1e 111ajor sector for employment, has been affected 1Jy the 

planning polj cies. An extremely important mileE,tone ln Iran 1 s agr lcul tural 

strategy was :reached with the jmplementatlon of the land reform prograrnrrc. 

Land reform constjtutes the backbone of all pollcy measures ln the 

agricultural sector in Iran. It prjmarily aimed at improvjng the social 

orde.c betHeen tv10 dis-Line t soclal classe0 · the landlords and the 

cultivators. Th.LS was achieved by Heakerling the traditional fabl~ic of 

soclety and replacing it by a broader based soc2al order \H th g:rec1-cer 

econonnc participation being given to the -tnhabitants of the countryside. 

The fi_rs t phase of tl•e nation-wide land reform did achleve a 

considerable ITansfer of power from the landlords to the farmers. 'rhe 

land :reform \Tbj ch "ms initiated from the hi2J1est level, namely tl!t::~ Shah. 

eventually at Lrac ted the support of tho g,reat maJority of the potential 

beneficidrJ_es. Th~ immediate and most tanglble effect of the fir:,t !1hase 

of 1and reforrn Vim; an lncomc i ncreElse accruin£'_ to those people v1ho 

rece-LVC'c'l 1anrl. Tbis lncrease too}: the form or di_ffePentlals hotween 

i_ns La 1 :nent pa,\'1r.em:;::: and the t~orn.er rental or sha:!:'e of the crop f'l'O,vn _ 

Unfortunately the first phase vf tne land reform law applj od only i.J) 
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of rural families (see Chapter 2). Therefore by 1963 the legal status 

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 of the peasant has increased. 

Independence, self-reliance and confidence were the valuable social 

results of the first phase of land reform whtch were gained by the peasants 

in some parts of Iran, especially in the northern and central provjnces. 

So far as the second stage of the reform is concerned. the meas~es 

which were introduced were extremely complex, with three rna in alternatives. 

Where the first al terna Live ·.1as chosen, the peasant obtained the lease of 

the land for 30 years, subJect to a five year review of the rent. 'T'he 

landlord lost nothing and gained a government enforced lc<~se. Real 

hardship arose when landovmers refused to maintain the qanats, so that 

incomes fell and peaR ants could not meet the rent pay-ulents. 

'l'he second course of action, which was the sale of the land to the 

peasanLs, seems to be the most favourable measul'e of the second stage: 

as far as the peasants v1ere concerned. The pel~ceDtage of self -sufficient. 

farmers who bought the land was even c,maller than those affected by tne 

first phase, since the former group of new owners might have to me2t a 

prjce set by the JandJords. 

As to c;lle thjrd course, which was the divjslon of the land bet.Hecn 

tlle land owr1er and peasant "in proportion to the prevailing c.cop-sbaring 

agreement, tbe results do not seetn to have been too good for th8 peasants. 

\-Jhereve.c the crop-sba.cj ng ag,'l•een1e1-rts gave the peasant a small shaYe (one 

fourth or one fJ fth) of thG produc·e, the plot of land would he teo r->111,:, ll 

to provide subsJstence and \'TOuld r9rely pro·Jjde a cash c.:urplus fo.c 

l 
i 
I 
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improvements. As a resul.t, those peasants who have not been able ~o 

live on the small areas, have continued Lo work under a tenancy agreement 

on the landowne1.•s 1 land, v<i thout security of tenur>e. The great mistake, 

ho'itever, in allowing this course of acti.on at all is thRt it overlookec 

the possibi.li ty of the landowner who mit:)TL contrive to retctin the ber,t 

part of land or to keep control of the v.ater supplie[;. Even if he retains 

only a minor proportion of the land, he can, legally, sink a deep well 

which dries up the water i.n the qanat or qanats supplyJng the rest of the 

land. In such a case, the land reform, originaJly intended to better tho 

lot of the peasants, may, in fact, considerably worsen it. 

To sum up, the second s~age of the reform prog!."'atnme has not 

sustained the aims of the first stage. It hRs suffered from too ruLJch 

complexity, but it has brov ght some imp1"ovement in security of tenure 

f01· the pPasants where the method of sell i_ng the land to the peasants 1JaS 

chosen. 

'rl1e sue cess of the land reform v101..1ld obviously depend on F~ good 

pe:rforr.lcJ.nce of the rural cooperatjves which were created as a suppJ ementary 

measure to the land reform law. A1thC'ugh on paper the cooperatives 

have wide functj o~s, includjng me>rl-;:ci,l.Dg, the upl-;:eep of qanats, pest 
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cont:col, etc., at p:resent they are concerned almost e.r.tircly with the provision 

of crcdi.t, so fm· on a fairly .srnall sc!1le. Unde-,..'-capi_talj zatlon of -che 

C'ooperativc~s rneo.ns tbat the credl t ne>ecl., of the peasant arP. suppllccl by 

r.10ney-lenders 01 me1·chants. J\s a resLl}_t of the creBtj on of this new 

hovreeou: Le clc.ss l!l the countr•:vslde> tbe mc:tjoc cbjcc-rive of ~.hP cnopcratJ.VC'~,, 

whi ct tJaS to mJ.ke Lhe p'-oa~an\:.'3 !POPe j_n,l0pOt\deet, has been obscured. 
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Central to the above di::,cussion ::.s tl1e soda-political out.comes 

of land reform. 'rhe government cannot set the clock t>le;ht back, but it 

can let the old interests bui.ld up their power Bgain, and prevent the 

peasants from developj ng cm;y power of decision by using the cooperatives 

as agencies of the government, or by denylnE, them c.eedi t. Al ternetively 

the government, j ::1 seeking to c antral and check the growth of independence, 

may find that the reform has started a movc>ment too big to be controlled. 

If this movement cen again fjnd pro-peasant leadership, then the next step 

may be the complE-te exprop1jai.lon of the property of the landowners. 

Tf so, then the 1962 reform vlill prove to have been the cornersto:!e in a 

neH ors::mization of society. If the land reform of Irc,n had followed the 

objcctlves introduced at the firsL stage, the resvlLs wovld have been 

numerous. These results though not. (luanti fJ able, wovld have been e;reat 

in value. It \:cu:!.d have brcu2ht optlrlisPJ to the peasr.PYLs and -LLe hopes 

for a just order. It would also h3ve e>:iven the peasaY"J.t a new sense of 

communality, and provided many new che.lleng,es Lo work together and to build 

mutual t.cus-c. ln the long run these are values which are essenLlal to 

national pros peri. ty. Those concerned \vl th J.and use and the achievements of 

the ag,ri.cul tural euonomy rnust never cab; the::>e values .for granted. 

In addition to the lo.udJ o:;->d peosm~t relat;ioJJShl.p, water svppl;y for 

agricultvr-e has always been cons idel"ed as one of the most s lznlficant 

factors affecting LJhe agricultm,al econo1uy of Iran. lran is an arlc 

country wl th water surpluses exis-c in!?:, in onl v SP1all portions of the 

northern C:t.rd western part;:, (see ChapteP 2). Untll recently, tradjtional 

irrigation sys VJ'H'3 usJ.ng boLh su1•i 'll'E' ci'c1 Q·,_,unci vmter suppJ les h.Jvc 
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tbroushout Iran, especjally on i.he alh;,.v1al fans bordering the great 

centPal desert of I-ran. 'rhi::, source of vmter, tho1lg11 relat.1vcly cheap 
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to supply, could not be cons1dered as a reliable source because the supply 

of water is heav1ly dependenL on "Lhe level of the g:;_~ound wate1 . In audition, 

the seasonal vnriatton in the qanat's dischaPge discourages its development 

as a rel1able source of Hater. vJater svpplled tl•rough the qana. L flows to 

waste during the winter months when Lhe agr.tcultural demand for water is 

small and also during the ni ['.,hi... In Irnn, surface waters are the most 

importnni. SO'-H'CC of water. Untll recently a consicierable at'1ount of t,hese 

waters h9.ve not been utili zed a.nd h8.ve rnn to v.raste every year. 'rhese 

waters could not be utJllzed because wh'"'n ther'c Kas sufflc.lent V'&ter in 

the rivers the ag.t'lcul tural clemnnd fer watC?r HdS small. In colltrc:st, 

dur1ng the SU!Pmer monLhs in whicb tJw r.lver disc~1argef~ are <:J.t a nunvmwn 

th~?re is a great need for Hi1Ler for lrrJ~=::a-r,_.on. To cunLTol and uLlli~e 

these w3tE-'J, resources, dur 1ng Lhc second Seven Yeaco DeveJ oprnent Flan, 

a numb2r of large multi-pur rJose Iva Lc:-:-' re:::ource proJects were in1 tlnted. 

One of tbc mas c spectacular development;:; 1n Ira.n \H thin the field of 

water resource management has been the cvn.struction of a number of le.rge 

reservoir dans. rrhe initial studlcc: fol' a number of dams Here made c:1ur 11113, 

th~? first ;:o.:=ven year plan. IL wasJ ll.(Me\-er, duro1ng the second seven year 

plan that the ftrs t larEoe d.-uns were b-...,11 t. At Lhe pref:ent time, 12 dam:::; 

have already been built a11d a f'urcl1<:r ll are 1,nuer cor.strouctlon or at the 

plannmg stage$ (see Chapter "3). Dur1.ng, the earJy plans, ernplvu:,:is 'llas 

placed on the prov i.sion of wat(·r J'or Clr.C" tr;L1J Lurc:tl usc. Au exception to this 

vm::-:; the J~araj D211 wh1C'h V/Ctio glv2n 1..0p ..._,nor~ty as it, :::;upplleJ domesi..lc ond 

industr.te1 watc1' to '[•eln'an. In th:; Tl • L! d ~mrl tho Ji'OU!' th Devcloprr.ent PJ ans 



th8 policy of water resom'ce development followed the same objectives 

as j_n the Second Plan. By 1973 almost all fer tile lands had been 
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supplied with regulated uater. In addition the development of urbanization 

the expansion of the toHns and cities and the development of industries 

in and around the cities bc..d increased the domestic and industrial water 

needs. Therefore, during the Fifth Pl2n, more attention was paid to 

the provision of water supplj er, to m<O!et the rapj dly increasing demands 

of wa-r,er for industrial and domesti.c uses. Hany prob]ems occurred 

during the early years of the Second Development Plan. Large scale 

multi-purpose dam schemes had been desi.gned for Iran in countries many 

thousands of nule:::: away. They were completely beyond the capabill ty of 

Iran in terrns of fi.nanclal, technical, admlnistraUve and manage,ncnt 

knoH-how. Flmmdally they Here so costly that Iran had to borrow a 

substanLial fore_qm loan ·so that the proJects could be completed. The 

estimated cor., r. of the large irriga ti.o11 projectG increased greatly be tween 

the planning and construction stage::,. The cost of the Karo.J Darn, for 

ins tan.::!e, increased from an estimatod figure of 1.5 bilJ ion rials to 

6 billion rials. The Moghan Canal, which ~vas planned ini tlally to be 

a one kilometre canal, was late-r incr2ased -co 100 kilometres in length. 

These costs and C'onstructional insreases created t1-10 major problen's in 

the plamnng of pl'ojects. Flrs t, they forced the basic a gricul tura 1 

p:roe;rammes to be cut down subs tan tir,lly to help make room for the large 

multi-purpu.::ec pPO,Jects and seco>xU;v, they incrca.sed the i.otal cost of i.he 

plan. Unt:;_l 1961l PJan Orga(n~c::.ti.on wa" t'>e only euLhority deallnf! \dtn 

the plannins and budgeting of tlll' f-J;'C ,1e--: Ls. The s-2paratj on of the 



investment function from ex:ecution, opercttion and waintc>ndncc ( organi z-· 

ationally) contrlbuted to the cor;LinUlng lack of progt' .. unme planning. 

Tbis JY,ade it difficult \vi.thln Plan Organization to come to a sound 

judgc>ment on budget requests for identical pieces of equipme:1L for 

proJects ~nth no atterr,pt to reduce expondi ture tr.!T'ou~;h coordination of 

use of equj p'llent. 'l'he lack uf plannlng within Plan Orgmnzat ton seems 

to b~; the mdin factor which had caused delays ill the development of 

the projects. In almost alJ large ~1a. Ler 1·esource development :projects, 

the consLr-vction, running and execution was done by nigh cost Eorele-n 
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,,mnag,ement. Of course, these delays caused further increases in the cost 

of foreigo contracts. In addj tion, none of the ird ga t.lon p1 •JJcCtf:' l·aci 

made act equate prov is Lon for the management and S'a] e of wat=or~ for tl)2 

establ-Lshrnent of a water dULhority, for the deLermjnatLon of \'late-.-· righLt., 

for thE: pl'vvision of maintenance costs, for thr:c cal,al n('hwrJ<;:s, and f'o.::' 

land use and tenLJre pr-oblems. These p:;:'oblems existed l ur botl1 the S2i :td 

Rnrer and the Dez proJects. 'l'he-r·e Here people Hho belleved that vroe,rv-os 

could not walt for the compleLJon of all aspects of planninc, poLicy, 

and Lha t problems should be sohred when they arose. 'l'he past experlcnees 

with the irrigatj on clams in Golpayet;an, Kuhrang, Kahrtl\: and lDhok \'ieee:: 

exampJ es wh__;_ch j ndlcatcd that thls approach had not be.::;n satj s l&c Lm·y. 

For the soi_ution of these IJlJtneJ"C'W': proble1r1s assoc1.s.tecl \vlLh the 

la~"p:e scale dom sehe1J;cs and to achieve a more integ1"ated and Of't;;o.r ized 

planning ,~nci execu U on of Via. Lel' resource developr1ent pl'Oje'.!ts, tbe 
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water and power resource development. 'I'o earry out these tasks l t was 

felt that tht.re vi?S a neert for the P1odj fica Li o:c1 of the water lcg;_i sla.tion 

of Iran. The immecl:ta.te problem v<hich faced the !1J.nistry of Wa-cer and 

Power vms the lack of adeqvate water law which Hould perwi t the setting 

and collecting of higher water ch8rges. The irrLt,ation projects of the 

fi..rst develorment plan expe.cicmced dlfficulties bE.cause of the lack of 

finance to meet operat LD£: and maintenance costs. Tne water from the 

Golpaycgan reservoir dam, a lCo 1niJ lio11 rial pPoject, was sold at 

0.1 riaJs per cubic metre. 'J'he revenue at this rate was not enough 

fOJ· the operation and maintenance costs of tbe dam. The 1\uh.rang diversion 

tunnel ln Isfaho.u was also faced with the problem of collecLing: .'lrcqucte 

water cha.cgcs an.d of meeU ng the increasJ.ng operatioll a.cd maintenance 

costs of -che proJect. The wate1 of th,_, J<ahal~ and Zahak dc..JK-. ln Sis tan 

was utilized 1vl thout any charge be.i.nr; made for 1 t. In the irr1 gat ion 

pro,)ects of the DPz and the Sefld RiveJ'S, wh:l ch v1ere con.structc:'d duri..ng 

the Second Development Plan, the peasant fm,,J1<"l'S ~md the lanr) mmers had 

refused to po.y any water char gee:. In ackl j t ion the r,JaJor grievance of 

the peasants of the second phase of the J.and reform law uas tl12 shorta2,e 

of water because the landlords :scl.;;ed tr12 water ::oupl-'J ies. The new 

government and prlvatc irrigation and v:ell-sink1n£ proJects were 

drying up the cJld qanats by low~r Lng the water tahle. 'I'he maJOr 

ObJeC'tl ve of the land reforrn prc>,v- wnrrr~ of L96? was 1..he aboli t1 on of 

landlords 1 power from the land, Tnls power was redvced throue:h the 

i..tnplelilentat. ion c•f the f j 1'3 L plwse of Lhc l"i'!. 'rhe ;,-.ray in whlch the 

second phase '•.<!ctS H1p1errenLeci l~J.d _ n ;·.:c c, 8-i.vc JnOl"E' lee;al poHer to the 
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which the folloujng objectives could be achieved:·-

( a) 'Eo reduce the power o: landlords over water resources and to 

transfer this power to the ~overnment. 

( o) To provide government leglsla Llon to simp] ify the .LmpJ emE.ntation 

of water resource monage1nent rJeas.J.rcs. 

VJi th the enactment of the National i.zatj on of vmter resources law 

in 1968 a] 1 water resom~ces Hi thln l~he country vrerc considered as 

belonging to the StaLe. The act gave the Ministry of Water and PmJer 

the aulhori ty to supervise and contr0l all future v;ater resource 

development and to i.ssue perm·Hs f o:r water· use. 

High evapnration and percol8.~"ion J ossos have c:bm·acter·ised the 

irrigatlon and draindge net·,.orks of Iran at rcgio0al level. Comple.x: 

cust0ms and traditlons have also governed the pattern of water use for 

irrigation. These combined ui tl1 lc.cl-: of consideration or' the H?ter needs 

of growing plants has resulted in a loH irr ig.::ttlor. efficH:ncy in the fj elds. 

Si.nce the Cl"ea i..lon of the M mis Lry of \tJater and PovJer it has been hoped 

that modePn approaches in water resource managE-ment will be introduced 

and new remedies for these problenJ;:, w.LJ 1 be sought. Amongst the 

numcro1.:ts mea.sures of ual,el' rcso:.;.l·ce nldnageniellt \vhlch should have been 

c'l[>plicd to iucreu.se Lhe e:Ciiclcnc; of' ·che use of the SCclDty vic:ter rc::sour(•es. 

Lhe r'lost effectJve ones seem to lJd•r2 rJeen as follsws: 

a) lmp:rovement .::tnd modcl"rnzaL,on of the jrr1.ga1...!.on and drainage canals. 

b) Djssenrinaiton of the knmv1Gclp,e OJ.' rPode1'n lrrlg,ction to,:::hruques 

:ltnOl1&,3 L tlle farmers. 



The large scale waLcr resource developments which have been chosen 

for Iran have required both enormous investments and the application of 

advanced technlques. Thi.s meanL that governwcnt finance was essential 

for such schemes. 

Doring the early larg2 muJti-purpose water resource development 

projects, Plan Organlz.atJ.on was vested v;i.th the authority to carry out 

regionaJ development sche111es involving multi-purpose undertalnngs. Four 

large regional development projects, namely: th12 Khuzestan Develop11ent 

Plan for South-Hest Iran, the Sefid River Project in the Caspian littoral, 

the Karaj Dam Project north-uest of •rehran, and the Si5tan-Balucbestan 

Development Project of South-eastel'n l1an had reached the stage of 

construction. These projects had aimed at the rrwximum utili zat..Lon of the.. 

re::ource potentials of the different ree;ions with the focus on the 

development of the v.,rnter and land resov:rces. Amonc;st these regionc; 

Gilan in the north has the most fertiJe land a11d the most densely 

popuJ a ted area in Iran. Sistan and Baluchestan does not porJsess 

fertile land such as Gilan and has liLtJe population Hhereas Khuzestan 

has salty soJls, but abundant water, oll and natural gas resources and a 

relatively smoll populat i.on. f\ll three rep.i ons are poli t1cally lmport.:mt 

because of' theu, stratc~ic situatlcm. A1r.ong these region::t.J developt11ent 

pld113, the Khuzestan pl2.n has ah1ayEJ been given the bighe>st p.clorit;y 
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sh1ce l955. The Pahlo.vl Dam on the Dcz River, whlch is a part of the master 

plan for the reglcmaJ developmer1t of YlJt)'<:,-;sLan, was opcued in the Spring 

of 1963. \~hen i,he operation of the D.cHli b( g::m, many prob1ems st.1ll rema.incd 

to be solverl. Amongs~ these the most l~por~aGi. one wa~ the lack or 

capl tal for the' construct LOt1 of "LPt:: _i_,·r lp;<1 tion ann drainae,L: networh.s. 
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AR a result the government hetd Lo depend on t-he financial assistance of the 

landlords for cannlizatlon and land developrrent of the irrigation project 

assoc:!_ated with the large dam. Thif; was owillt, to the lack of an efficient 

management for both the planning and execution of the large dam scheme at 

the time of its construcUon. As a re:mlt, the bullr of capital from boLh 

domestic sources or from international loans had already been spent for 

the conctructjon of the reservoir dam and its associated hydro-electric 

power plant. In arlcll "Lion ano Lher irJportan t problem was the trad i_ tional 

land ownersh.Lp syf,tem through v.rhj ch the landlords had maintained power 

for generations. If they bad participated ln the canalization end land 

development progra1ornes, their po~vers would have been extenderl inevitably 

through the control of the w&tel' res0m•ces of tl::.e area. If the landlords 

maintailwd control of Pssentj al resources thj s \Wuld undermine the 

whole strategy of the modern irr..L&,ation PJ'OjeC'-';:. vrru ch Has to make wm:e 

effiuient use of scarce water resources. ror, ~s a resulL, the p:oaGdnts 

had no lncentive to imlJl'Ove lrrieat..Lon efflCJ_ency end to impJ'O"C ag:~ iculLt.•:r<-1 

productivity. Indeed under such circu!llstauces a reform of the t.radltionaJ 

agrarian structure of Iran was urger..tly needed. Already bllllons of 

cubj c r:Jetres of v;ater were being st.ored behind thG lLJ.rge reservoir dar:Js 

of the Firt3 t. and Sec end DeveJ opmcqt PlancJ anu '"ere not being used 

efficiently. From the beghming of the lmplcrr.enLaLion of the land -r·efo•'m 

law it '';E'R not realised by Lhe guveJ nncut. that the smal2 ne,v landowners \v0rFJ 

not capLJ.bl'2 of Investj ns suffj cient capital Lo provj de the lnfrastructuros 
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and crop shar lng, throughout Iran. This sl i.ua L ton was i rue for 7C% of th(-' 

land of the DIP. These lamUord s hnd also Pefused to llwest j n the land 

wllich thPy had feared would not belong to them for very much longer. 

These are some of the maln problems vThlch hact not recejved the necessary 

attention by the planners at the time of the planning of large multi-

purpose daw schemes or during the destgning of the land reforw lm,.r. 

Also it soon became clear that the:re was insufftctent capital available 

for the countless commitments of the g,overnrrent within the i_rrigation 

proJect associated wlth the Pahlavi Dam. 

In spite of these prvblems KWPA, Nhich was backed by foreign n1one i.ary 

funds, had been able to supply regulated water fo:r 20,000 hect&J."es of the 

Pilot Area by 1965, after n two year delay. Houever, this area only 

represented 16,1& of the entire DIP area. It had flrst been thcue'hL thaL 

the Sl•~c>1 1 fc..rmers would be able to raise Lhe p1·oduct iv l cy of a unl t of 

water by g,l ving them the wat.er they need8d. In the short term, 

the achie\·ement of this objectjv8 vTas, of course, impossible because of 

the follo~ing reasons: 

1) 'f'he farmers had used water ln a tradi tlonal way fo:r generatio:-ls, 

therefore they were not acquainted Wl th ntode:rn jrrlga.tion techn iqw: ... J 

vr}yi_ch coulo help t.hern to use wat.er tnv!'e efficier.tly. 

2) 'l"he clJ ssen, LndL i_on of modern L"rlg,ation techniques awonsst the 

p"'as~-u• L f'a_cme1::, required Doth capital lnvestment for the tratn1nr; 

of che requ1rcl1 pc:rscnnel auri. for the education of thC; peasar L,J. 

'rlwse were .Liliport.:mt i.,suc.s for ulncll the (';OVernmenL :~h011lcl have 
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fields. All the irrigation projects of lran have suffered from a 

lack of agricultural extension workt::nJ durli"JG tmplannln~, and/or 

execution stages of the projects. 

3) Water is an enabling factor which can improve the productivity of 

agriculture, but jt is only one amongst many others. These are 

the applieation of fertiljzers, improved seeds, agric;ultural 

machinery, pest control, insecticides, etc. These are factors which 

require both capital input and a trained persom1el. Neither KWPA 

of the DIP, nor the other water authorities were able to meet these 

requirements. 

4) 'ro operate and adnn nister a modern ir1lt>;atlon and awicul tul'aJ 

systen1 it was essential to provide an efficient rnc:mag,ement 

organization. 'I'his was lacldng in the DIP and in dll the 

irrlgation projec:..s associated wiLh the large dam schemes. 

This meant that the water author L ties weN• not capc~ble of cor1:vl.D[:; 

out the;_r tasks and comrnltrnent.s properly. 

5) 'I'he water pricing policy, which vms established on a water cl1argo 

per hectare basis, did not encourage the more efflclcnt use of 

water or the dlver.sification of crop.s. Indeed in S01'1e area.s thco 

use of exce.ss wate:r caused ground water levels to ris;:; leading 

to soil salinity. Th:i_.s was especially true for the DIF. 

6) l~n al tsration of the pr•icing mechan1.sm of water i'>'as i_mposfJible 

becanf''2 of tt:Je f ollotline: reasors;-

a) lf th0 ~overnment WAnted to charge' water on the basis of 

3 
a eben· gc/m , tlJJ .s \'>'ouJ d hove rc(;uj red a further· c•<-q::..i tal 

hNestment. ,Sucl1 inveslment woulcl have been D('C'::'JS<ll'Y fc•r 



608 

the installation of meters to measure the water consumed. 

The e,ove-rnrr.ent dld not posses::, the funds to achieve this. 

b) 'l'o perform such a policy it ~t.•as necessary to extend Lhe 

irrj_gatlon net\.;rorks (latera] s and sublaterals) to sna=1.11 er 

areas for which the small J andmmers were not prepared to 

allow. This is one of the major problems which still faces 

many water and power authorities, and is especially true on 

the rice fields of the Sefid River irrigation project (21JO,OOO lla), 

below the Shahbcmoo-Farah Dam in Gilan. 

c) To operate a water-metering irrigation system, trained 

personnel are neeued. Most of the vrater author~ ties dlcl not 

have the necessc1ry personnel . 

d) 
.> 

'I'his sy.ztem of irrigation required that the farmers knew what 

the-Lr crop water demands would be, UnfortunaLely the small 

far!T'ers were not p~~epaL~ed to COlr,..~Ji t themselves to modern 

developllent. 'rhe d.Lssemination of such knowled[r,e antor!gst. 

the pcasan~s was impossible. Tbls was bccalJse tra(ti tional 

methods of irrigation c1nd farmlr:g, were closely intervn•v9n 

with the culture of ~he rural corr~unities of Iran. A.Lteration 

of tr~djt~onal cultures ~as not ~o eafy. 

7) Above all, r-ecent a!1d frequent invest.:;_ga.t Lone, of the sil tc1 tion o!: 

Lhe Pc.bldvt Dam r<?servoir, as welJ oC. those of otl1,:r dan1s, shcv/80 
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seriously ln every pJ an as::;oc1.2teo vd th these reservojrs. In other 

words, there was not enough Ume for the provision of alJ the economic 

and social requisites associated with the large irrigation projects. 

The problem had become more serlous especially because the operation 

of the hydro-rm-rer project of the Pahlavi dam and other d::<ms proved 

tha L they were uneconomlc. Tlns craated the incentive for the g,overnrr.ent 

to concentrate i t.s attention on the irrigatj on projectE>, to achieve 

a capltat return from agrjculture, instead of from hydro-electriciLy 

producLion. 

8) When the regional developrn<=-nt pJ an of J\hu"oE>tan v1as drawn up, the 

development of the soc1.al status of the rural people 1·7as consj C:0r•-:d i.n b'? ;:: 

prercquisjte for the future economic development of tho reg-io11. 'T'he 

soctal develoP'nent pL:m included the following ajms:-

a) IJTipr•oyernent of health - - _, sanitatio11 conditjons. dll\.1 

b) Development of Educatlon. 

c) 1rnprovemenL of hum8n nutn tion. 

d) Development of rural roads Emd communic&tion facilitles. 

e) \'Joter and electricity supply to all rural areas. 

f) 1•np!'ovewent of the housing SJtuaUon. 

g,) The lJJ,obl <?m of rural unemploymer1t and under-eroployn,ent harJ 

Y'E'l-:i.:>iiwd ur-~solved for a long tir:'e. The introduction of 

agricultural mach.Lnery -v,ould .cel.easP human labour cr:.d vwulri 

therefc1·e l•:orsen thE llllemplOYJt•''mt Sl tllati0n. 

To solve these chronic socd al ppoblcrn:::. lhcre wa::.. a gre3t need for the 

C'J'ea Lion of JObs Lhrouph the estaLllsbrtlent of ruraJ industr Ler,. 

Tcelmic<ll tr<:tini nc of' aJ l rurclJ people• was 'l prerEqu:foi i e for tlv' 



establishment of such industri e::.'. The achlevement of all these 

social ObJeCtlves required both considerable capital investment, 

and the training of rural people and government personnel. W j_ th 

regard to the problems of the Irrigation projects of Iran and 

partlcuJarly of the DIP, the Iranian plnr:ners, assisted by thei.r 

own foreJ2:n advlsers_, cam0 i_o the conclusion that "the major obstaole 

which prevents the development of the lri'lgation projects is tll<" 

small scale ownershlp cf land beloy the large d:.1m scherr1es." They 

put forward a stra ceg,y for the consolidation of land. They thoughc 

tha L this would assJ st the establ i.shrnent of farms of econGmic size. 

These f'a:;_~r;,s would be lnrge scale capital intensive unl ts, i~hlch woulc1 

be ope1·3. Led on a commercial basls. These were considered as d'1 5 deaJ 

ll1stj tu t lonal al te.r"1ative for the solution of the probJ en: of land 

develop'leEt, and the growth of ag.ricul tur::ll productivl ty on the laj_'ge 

irrigJ.tl_o:r._ pl'OJeC l,s. Therefore the paramount thctne nOi'l, j n tbe 

developwent E:trategy of Iran 1 s agriculture has become the ma:·dl!ilZing, 

of returns from the use of irrlgacion water. It is somewhat suPp:~Lsing 

that the U.S.J\. advlsers to the 1ranlan plannors recommended such a 

poJ icy a.s a so Lu Uon for the Iran.i.an ngY·icul Lural problem, knovrlng_ -ch8.t 

l 1.. ls Lot the S-'-Ze of farn,s whlch guarantees improvement of land 
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f.Jl oduc"Ll'J-il..y. ]11<1ny C'1.."11f'r inte;r··rclatcd factors are jnvolvE-d. In add:i U on, 

sotoc of the lar- e:c scale f cu'tn.i.ng .tns tl tutions had already shovH• s~ens 

of fed lure ln t.he U.S .A. l t has bcco:ne clear that in Iran emplnsls 

outco:nc of tln s poI icy j s thnt th<.., rur-:.1 comiiP.llH t.i.of> of t1w D:iT vri.. ll 
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createu recently. 'I'he problems that have been rnent1.oncd by the 

government as the major r~asons for the introduction of ne\J faf'm manEtgemenl. 

within the DIP are as follows:-

l) It was dlff1cul t to d1sseminate knm<ledge of m0dern if'rigatlon 

and auicultural techniques among::,t the traditional farmers 

and therefore the irrigation efficiency did not "improve. 

2) 'l'he gross value of products of the DIP \<Jas not enough to 

recover the c3pital investment required for the infrastructures. 

(See chapter 8). 

Both of these reasons SE'em illor;ical because: 

l) The tl'ai rnng, of the trc.di_ tional farm em m modern lrrlgatj or. 

techrn ques vms a prerequisl ce for the large dam const:rur.:!tlvn 

proJects 1n Iran. This should have been given prlorlty long 

befOl~P thP coDst.rvction of thebe d8r~s cnrrmenced. In addition, 

the tra1n1ng of tradjtional farmers jn modern techniques vdll 0112 

day be jnevltable and there seems to be no aJternntive avaiJable 

to the government. 

2) 'l'he majn reason for the creation of the new large farming 

managen.ents seems l.CJ be to get a quick and shor·t-ter'rn economic 

return for the governmenL instead of the long-t€rm soclal and 

E.co11omlc im9rovemer.ts orj gina lly planned for. 

The leei 'o1atjve support for thi2 strategy carne from the act of 

] 6Cll June 1968 for the est~bllsllm<?nt of Forrn Corporatj on::, and thC' 

law of 20Lb l\1:ty 1968 ~vb1ch governect the establJ.ShnJent.. of companies for 
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country Hith a spatial concentration in the northern, north-western 

and western parts of Iran. The Iranian Farm Corporation combines the 

tradl tional village structure •~i th modern farmlne; management by 

consol1_dating individual farm plots j nto lare,e uni. ts. The policy 

of the creation of ag.co-businesses is associated with the long-term 

(30 years) leas1ng of irrigated lands below the larg,e dams or close 

to a system of deep vJells. The companies may be founded by the 

government, by dor1estic and/or foreign capitalists or a combination 

of g,ovc-rnment nnd foreign investors. Until now a number of agro-

business corporations have also been established in the 11orth (beloH the 

Shabbnnoo Farah dam),jn the north-west (belovJ the Aras dam in Da[,ht-l+1oqan), 

and speclficaJly in -r,he lowlands of Khuzestan, withln the DIP ar8a. 

'I'he econunic and soclal consequences of the Dez farm corpora Llon, 

the agro-.tndustry of the Haft-Tappeh Sugar Cane Project and five 

ae;ro-lJusjness corporations of the DIP, have been examined in deta2l 

in tl1is thcs.ts (see Chapters 9, 10 and ll). 

Investlgations suggest that until now the pcrformanr:e of the 

agro-bus i.ncss enterprlSe[o has been somewhat below \'That had been 

expected. In the long run, as soon as the labou[ force is cut doPn through 

the c::tppli('Eltlon of full mechanization and better management and admlnjstra-

tlon "Leclmi.quec. the achlevement of a 20% return on capital will ue 

rea11zed. There is the posGibllity that all the av·o-buslnesses will 

dr'ersify tu ca::>h crops ~uch as cotton Hhich vnll then be exported. 

If Lrd s hAppens, Iran wll1 be 10ft on her ovm to overcome the serLOUS 
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also to raise the ap;ricul tural productivl ty, then one may arr:ue that 

the proflts gained wj_ll leave U•e country. In addJ.tion a 20% return 

on capital for agro-businesses reflects none of the external and 

social costs imposed on the government. These costs are also imposf'd 

on the displaced farmers and on theic families in part.icular, and on 

the farmers who are left out of favour end have to fend for themselves 

under difficult conditions. Cost-benefit analysis of the Dez irrigntlon 

project of the Pahlavi dam has confirmed the high explicit external costs 

imposed on the government such as the costs of the lrrlgation and drainage 

networks, etc. (see Chapter 17). This work by the author seems to be 

the first a l ternpt v1hich hdS eve1, been n;adc to provide a fully objecti·'e 

apprcd sal of a J arge rnul ti -purpose dam scheme in Iran. For this analysis 

every attempt has been made to quantify all the measures of costs and 

benefi. t~, resul t:i ng from the proJect. Nevertheless such quanti f'ication 

was imposslble in a number of cases. 'I'hese are for instance:-

a) The social costs of unemployrn:;,1t caused by the mechanization 

of agriculture and also by resettlemenL. 

b) 'rhe nutrJ.tional situatJ.on of the resettled people in the ne'fr 

v j llage c entl,es ( shahral~s) . 

c) 'J'he i.mpact of rural-urban rnigPatJ on and the pressure imposed on 

Lhe urban Helfare syst~ms. 

d) l'he effect of bJ.lharz.J.b on the hea_!_th of the people. 

e) 'L'he envi_ronmental illll'acts on Hild life. For> insto.nce the 

dest-ruction of fisl1 life as the result of rnollusEO control 

f) '!:'he psycholorJcol t1:1pact o:-l TJw lo:::al L1·adi tiona] farmers 
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HmvevEr, as far as Lhe consequences vf the agro-bus.tnesse" a!'e concerrecl, 

their negative external effects and t:helr socjal cost~ have been £'rest. 

They are buslncs~es wlnch are concerned only with hlp:hly mef'hanisecl 

farm.tng opE::Nltlons. These are not associated vd th any lndustry nor is any 

jndustry expectect' to develop in the future. Therefore their negative 

impact of releasine, ht .. rran labour has been devastating. Wl th the 

com1-11[, cf -Lhe agrobusinesses j nLo the DIP a resettlement programme 

\ms jni_rocuccd. The nega-1.:.-tve effect of uncler-em!Jloymcnt and unemploy111ent 

increased even more with the removal of populotion into Shahraks (see 

Chapter 13). 'I'he psycholog) cal imrJt:tct of th.ts socio-eco1'1omi.c Ul)rootlng 

of the -r,Jral populat_,_on of the DlP_, whJ ch hacl been fo11 rnerly ac Live Df~J'·icuJ Lurall_ 

in the same area, ls l'lrpressive. 

Jt seems the; t one o:£' the re&sons for vlishj ng to at trao L ancJ to promote 

ror8lp;n lnvesi.mcnt in Lhe ::l.gricul tural economy of Ircm by thro establ.t;-:;h!JJP.rl L 

of ngru -bwnncsce;:;, was to meet the country's need for modern techr:.olo3y 

and 11t3Ddgeru\l knm:-hO't'. The need is more sharply fe1 t as a CO!!Lequcnce 

of the ,,wtoi "Ll ous econom_tc development plans wlnch m•e under way and v.•!Jj ch 

ann to chanre the face of the country in the shortE'st pussible period. 

'l·he rE:v:;.sed Flfth f .LVC year Developntent Plan (J 9T5-78) has call eel 

foe a ")"l..5'1 g:r·m.rt~ rate in oil and gas, 18% for lndustry, 16.4% fop 

SC"J."'viees e<nd 7% for ae>,ri.cultur~. GNP sno:.~ld rise fl1 0ll1 $17,300 wllljon 

tc 19r( ' 1,() ~' J4 _ {-oo mn lion at the end of the plan perj od. ln the same 

j- t · · t d L -f'11 0lLl ,d1'-;:::5o ~ -<o $1, 1':21. pel'lOC pe1 l'<lP' a lncorrJe lS cxpec e o r:;_se ~ ;_; ·- " _. The 

r.a-o·,r ~h 1 ,., c.~c: fur tl1e oil :::-e•.;tor wc.s p1 OJected under Lhe origill.:Jl plan at 

ecCJ!1Ul•r; -,l, ibP l•'i.csL PI m wer-e:-- ~ndu::nrles and nnne·~, JS%; services, 11.5% 
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and agriculture, 5.5%. 'l'hc plan cnvisPges total fJxed inver;trnents of 

4,634,000 mJllion rials compared with 2,619,000 mlllion rials for the 

original plan. The s preacl of technolO!?:)' tbrouf:h the Khuzestan region has been 

sever8ly limited by factor.;; such as Lhe differene>e of technology level 

' 
employed by the agro-businer;ses and that used by Lhe tradi tj anal farmers. 

F':1rm Corporations have proved to be efflclent in terms of product:ivl ty. 

This productlv1ty Hill be raised even more as an inE>vltable consequence 

of tlw consolidation of land to econorr,lc farm Sl~es and the mechanization 

of af(j"lculture. Here again thJs cff1cjency has only been achieved with 

massive investment costs, especcally where tl1e Corporations have been 

established 0"1. lands ivi th:i n the large irrigation projects assoc_1_ated 

wi i.h the lar['c reservoir d::nns. In addi 1.ion trw pr•,wision of free technical 

and financial assistance, as graY'.ts and J 0'•7 rate loe>ns, have been 

enormom_, so far. This assistnnce has beer1 suppl icd at the exr-c-'nse of 

the rvral cooper·atlves of Iran, Hhlch ae>c0unt for the major pr-oportion of 

the far>ming community of Iran. Against the cla.Lm of efficiencJ for t.he 

farm corf)orations, there stand two negative jmr>acts. These are: 

1) The r·elease of a large number of the people who until now were 

engaged ln agriculture; as the inevl tdble result of mech.3•1izat1on, onc't 

2) 'I'he ::;eparaLi.on of the }"arm CorpOl'dt.loP 1 s por:ulation from c:te:,rricu.ltural 

processc,:; :l s in no way cowren~,::J.ted by the possession of shm'es 

(see Chapters 9 and 17). 

The self -help princlples wlneh wen.' g_cuned Lnroue.-h the impletN=;ntatl.on 

of the l<md reform law hetve been dj scot"Po.ced by Llw desire fm" qJ1cl<: 



In contrast to these two forws of big business organisations within 

tbe large irrigation proJects, lS the state ag~.~o-industry of the HFLft-

Tappeh Sur-ar Cane ProJect in the DIP. Tr1e project was established on 

10,000 hectares of land located at the south of the DIP in 196o. The 

project was irrigated through a system of pUJYipr:: which lifted ,water from 

the Dez Rlver. Regulated water has been supplied to the project si_nce 
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1971 throue:h the modern irrigation system. It has functioned as a s L1mulu~~ 

for Lhe establishment of large scale mechanized farms. This project 

seems to be the only effic1ent ag;rar1an institution in all the largP 

irrigation prOJects in Iran in terms of both productivity and the 

creatHm of employment. Here agricuJ wrel production has been considered 

as a means for the establisr.~ment of rural industriE-s. The posiLive 

social effect& of the Haft-Tappeh type of organisation have been a 

lare;e nemand for lnbO•lr, both slnlJed and unskilled (see Chapter 10). 

The only crit1c1sm which can be made of the project is the r;eac.onc..l 

emplc;yT'lent of Lhe hired labot;re.cs. Indeed the Haft-Tappeh proJect could 

be a useful wodel for the planning, of big bus1nesses below the large 

reservon· dams, lf it was possible to overcorr,e the seasonal unemployment 

which it causes. This problem could be easily solved by gl" ing Lhe 

agricultuYal labourers a piece of land to cultivate for therYJseJves. 

'l'his could bridge the rest c,f the :lear Lmd meanwhile achieve an jncome 

Ec:onomH·aHy .spealnng, a l thOU£11 the J-Iaf-L -Tappeh P.coJect is costly 

it protmses to br1_ng benef ~ ts lr1 i.h<; n('i'.l' fu-Lu:cc. The h1gn financial 

rosts of the proJect can be c:lCcenLccJ oc>\'ause of the p:reaL social 

advarYLag,e l'CSult.jn!c. f·eom che C'"8BtlOL o•- t.housands of jobs for 1-hc lc.cE~l 



people. The promotj on of 1mpr0ved lradi tional agr1cul ture j s also a yaJ uabl e 

ar:,proach which seems to be a useful al ternatl ve to agro- business and 

farm corporations Hl the DIP and elsewhere in Iran. The traditional 

farmers of the DPIP Mlde progress in 1963-68. This was the result of t.hP 

supply of J.nfras't.ructures to them such as an assured and regula ted water 

supply and the prov 1 sion of the communication facil1 tles by the constructio,\ 

of the rural roads and the service roads alont;s-tde the irrigation c&nals. 

Had the resources been accumulated a~d circulated in the DIP and the 

purchasing povrer of the local farmers improved, the money would not 

have d~Lsapp~ared into the towns but would have stayed in the countr;yslde. 

As a resnl t, a market oriented economy woulci have suppl..t.e~l an 

inde·oendent rUl'dl economy from the urban areas. In such circums Lances, 

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

one may conclude that -rhere ,,,c:::oe othe.,., :.lterneti'res whlch v•ere not 

considered seriously, when big bm,inesses w?re introcluc::d onto the land 

whjch had been cultjvated b~r farmers for geue:..-ation0. Alternatlvc pol1r: ... es 

could moderruze the farms vnthout causine, disruptive impetcts on the 

tradl t.Lonal village J if e. The shift from peasant p1~opristorship to V30t 

cormnercial fm'min2, ln the pvllcy fo:..~rrlLllcttlon of the gover1l!'1ent HE.![, so 

swjft that the possjLillty of fostPring medium sized farms ~ithjn ~he 

large irrigation prOJec-cs or on newly &ccessjble land \vas missed. Ac 

-rh0 t;oYe.CTHl!en:::. hdd comnnLtcc jtsel-:' to undertake infrasLrucLuraJ e;~penditure 

to serve un_~ts of J2nd of 100 heelares, there appears no r'3a~,on to 0et 

the lMnlmU'n lim1.t of lcmd to be Jeasecl Rt ] ,000 ha (see Chapter 11). 

F'j nauei dl rsqllh 2mc:nts for :J.evelorll .. l'G land y.rj tlnn the ou1.md?r les o:' 

100 nee care:=- wou l_d not be vf a mnp,ni Ludc beyor.d i,lle mea11s of a nh:.>~1· wn s 1 z2 -1 
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potential entrepreneur. On n.ors geneeous Lerms it would stlll be 

!JOSsible to stretch g:overnment expenditure to smaller areas than 

100 hectm·es and cc'nsequentJ y ~cC'ommodate more farmers who vJOuld 

thus acquire the prlv llege of contributing towards the general develop.l't~nt 

of the country. New adminlstrac,ive machinery could be lntroduced to 

ensure the SdLisfactory utilization of such water and land resources 

wl th a v j ev-1 to prowoting the rvrnl economy and at the same time. 

mry'!crnizing the ar;ricultural econo1ny alone; thP lines planned by the 

government. It seems that short-run economic effects of a few large 

agro-buslnesses have caused Lhe planners to under-estimate the soc in] 

costc: c1ncl lonp; term negatlve effects of establu;l:nng blg., busH1essc::o. 

It js not, clear on what crlteria Lhe farl!l llm:it OJ' the optllllum fD1'r>I 

sjze has been set at 1,000 hectares by the governmon-c. Of coursP, 

intrc'iucins Rr elei,leJJt of pJ ann"Lng means, cS a firs~. prJ ncJ ple. that 

the g:overnmE::nt slJOuld relate lts reform pollcy to some scale of farm 

operiltlon whlch lS nelther uncconomically small nor uneconomica1l,J' lars;e. 

It should use some standard to optimise farm si~e m· &cL u wi~lmum si~e 

limic.. It lS impossible to feneralize as to what thls st&ndard a:Lcd 

should he. The optJ.mlJm sj ze, i.e. the size Hhich maximlzes output per> man, 

is a variable dependent on s::::veral factors. These include the density 

of fc:pm populaLJOn cxpres3ed jn the man : land ratio, i.hc type' of land use, 

dei. C'P,n; ncc1 Oll the one lwnd by the type of so1_l and on the otheP by Ll1e marke L; 

th.:, >ne1JiOd3 of productHJn, (.:e Lerm tned by the supply of capl t11J and t.w 

level_ of -::ccllnolo~y. Th2se concllL.l_OTlS vary c.::- between countries, cll'C! 

-U1u::.t.l~aLerl b:v n.:fE-renct, to faY!YJ SLze in c!:_ffcrent co'1dtLLOJJS, 'i'hs cnu-rnall 
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farm on 258 hectares in the AmerJ can ::md Canadian prairies was and 

may still be optimal for mechanized greJ n e;rowing. The typj cal 

Danish 20 hectares farm worl~ed by two men working hard aJ 1 the year 

round, was optimal for livestock production and intensr;e mechanized 

arabl~ farming up to the mid-fifties. Now, with e. rapicUy shrinldng 

farm p::Jpulation and fur-ther mecharizatlon of l.tvef,tocl( feeding:, optimum 

size Jncreases. In Japan, the one hectare farm \vas optimal for 

intensive rlce cultivation over a long perlod but the increase in farm 

popLlla tlon after the Second Wo!'ld War caused further sub-d tvisj on of 

holdinf"S and 'dould have led to a fall in farm income, j f ylelds of 

rice and other crOIJS had not been raised by j_nc.r ea~ed inpu l,s of fert i L ~- 'Wrk-. 

NoH that pheno1renally raplrl industrLallz:ltlon has reduced f2rm population::,, 

Japanese farmers earn hi2_her incomes by using slightly more land as well 

as morP capital. lndla exhibits the more familiar evidence of eYcesslvely 

sma] J scole farm sizes in the continued sub-divj SJ on of S'nall holdl!'lgs 

on wh::_ch under-fed oxen compete WL th under-fed humans for Lhe me~p e 

yields. In the U.S.S.R., the state far!""1S, wi1,h an averaeE. of 10.000 hecL,arc:.o 

of arabl8 land, employ an average of 8SO wm"kers per fnr"m. The avcrar:e 

aren cul tlvnted amounts to 12 hectares per worker, as cornp3.red vri -c.h the 

col] .-'c"t.tves, which average l, 200 aroble hectares and 500 worl~crs p0r farm, 

so that the <:i"~ea worked amounts to on] y 2.5 bee-Lares per worker. \•lhat tbc• 

Sov le-t., expcrj en0e shows is that though tJ'actors and combj ne.-:, call lnr.rcase 

tllc <wea cuJ t tvnted (aJmost double _ln the i..hiPt:y-five yt~ar perluc be LWeen 

192B ar>J L9L3) che :1dv~mtages of larfe-sca_Le funrl~g ,nll not off ~,e+ lor;L of 

JncenLlve. No lvrmlnp sy.::>i.em j:J efflcienL jf' peopJe Hlll not wnrl. wde!' ct; 



have the same attitude towards work in the ]mport'3d model of the 

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

The examples show that j t is not the sh;e of the farm measured 

in hectares that should be regarded as the cr]terlon for farm efficiency, 

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

land, invested per man. The more cap]tal invested, the greater the 

demands on the farmer's managerial ahtlity and technical knowledge, and 
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the greater the need for national ovc>rhead investment in research, extension 

and education. Also the examples show that the scale of efficient farw 

operation may be comparatively smalJ, but the scale of efflcient marketing 

is large. In other words, there are differ·ent e()onomi.cs of scale for 

different functions. Efficiency depends OE thejr co-ordinat_~_on, not on 

the scale of farm operation as such. The recent o.g;rarian revolution in 

Iran, has emphas lsed largely the faP!n size as R cr-t ter ton for farm 

efficiency. Other criteria have been hopeless]y under-estimated. There 

is need for decision on the priori ties of investrwnt j n ae-ricul ture. 

The agricul+.ural revolution of our own time is a Lotal revolution, not the 

engineers' revolutlon of forty year~ aF·o. lran, as a clevelopj ng country 

with densely settled and increasinf farm populaU on sj zes must aim at 

increasing output per hec-care, which means h.1.,?'her inputs of water, 

fertilizer, selected seeds, pestidlle~, etc. 'I'hcse fo:rn1s of investment 

require dlfferent scales of operation. Irrigation schemes, a hifd1 

p:r] ori ty in T:ran, India and Iraq, may serve a 1vhoJ e catchmen1., basin. 

1tJater, like the CO!'lplerncntdr',Y lnput-, of c'c>c·ds, f'·ertll_Lzers ann lle'3-:_,lcides, 

is cliviLiblc, ann con be used 0:1 .:'itllsll fanr.s as WPJJ as lc1rge, provided 
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efficient scale is rather more complex t0day than it seeri'Jed a generation 

OP so ago. Durinf!: th<~ early yedrs of Lhe operation of the Pahlav j dam, 

in order to red is Lribute the 1ncotne earned j n the non-apricul tur al 

sectors in the agricultural sector, a socio-political pricing poljcy 

of water was used in the DIP. Later, si~ce J969 reliance on the W3ter prj0e 

mechanism has been the straie;htforward 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 to use \''ater 

resourcef: more efficiently nor let then, be aware of the real cost of waLeP. 

Jneffj c1ent use of water by the traditional farmer::. was o:r..e of the lllaJOr 

peasons for the 1ntroduc:tion of the str2te~y for Ll:.c c:!'eation of bie; 

farming bus1nesses ln 1968. To achieve both obL1ectnes of mo.ce eff_LcienL 

use oP waLer and diverslfication of crops, a marginal cost pr1cing poljcy 

has been pcrformsd uithin Lhe DIP since 1969. 

In fact thj s j s a modification of the politj caJ fr:t.nevwrk 1n 1fT-lter re;~ov-~. 

management of the DIP. Examlnations of the agro-businesses shmN thl'lt -c.h0 

first objective is being achieved gradua.lly "through the improvement of 

the ird g&tion techniques. The second object1ve of diversif~cation c,f 

crops is also obtained by the cultjvdtion of export crops (especJally 

cotton). Of course, this has been achieved a~ the e.;;:pense of i:npr-'rl. Cl'Ops 

(~t•heat, rH·e. oil seed[,, etc., see cost.·beneflt analysis of the DIP-

Chapter l7). 

Farm Cor})•Jrdtlon.s of -the DIP ha-.;e not be:-en able to pay the nev' 

water char~~s. be~ause they have not passed the transformation pcrioJ, and 

havu nol yet r~~chrd the ~u0J of divsrb~fl~nt~on of crops. I11 ~cn~~~l 



622 

rather than real cost prlcing baf:.>lS. However, applj cat) on of the mar g_mal 

cosl pricing technique for the irrigation pro,1ccts of the lar!!'? dam 

schemes is iw·v 1 table. Employment of such a technique seems somewhat 

impossible a-c; least for the present time. This is especially because of 

the existence of some socio-political constraints. In addition the lack 

of sufficient information is another liwiLing factor. The former Hill 

be solved as time passes and the rural economy improves. The latter needs 

a vast research programme in the field of water resource man::trcment 

within the lal'[se irrigation pro,]ects. 

One of the great posi tl ve impacts of the PalolE-.v i dam schE.me is 

that '"1i_ tb the cons truct:LOn of th2 dam, floods have been part i all.{ 

CC'nt.rolled. As a result savings from tl1e flood control prOJ8Ct have 

been consldr::rable (see Chapter 17). Although flood damage do\lnsLream 

of the Dez dam hac been considerdbly rsduccd, furt~er damage ha~ been 

crea-Lsd :;_n th<-) tovms and settlements located upstream of the rese::'voh 

(sec Cl-'apter 15). This damage has never been investigated. Research 

should be done i_n the field of flood dm11ag,..; and flood control proJects 

in the water -shed of large reservoir dams in Iran. 

W1th tbe crcatjon of the Dez irr1gation proJect, bilharziR ~as 

bec0,'JC:' l!lore widespread. Schj sto2o:I:i 5s..:.s Has not unknown :in thE area 

pcevJot,.s_l_y. bl..tl the in1~cted areas have been extended as a consequencE. 

o:t' mo1 c. Cbl1c.Ll~c•l.ion. 'Ine disea~-,e, of course, is not co,nmon in all the 

rep,io_1, TlEs lS becau.sc of the~ existence of fc1v our able environmentaL 

C'01JrlJ "\..J o;:cE" fo1• Sch~st.osomictSlS Ln 1\huzes Lnn. VJj "Lh the extensj en of 



widely strt.tched over the entire DIP area and elsewhere in Khu;;;esta'1 

(see Chapter 14). So far, tbreetechniqucs have been used for the conT,rol of 

the desease. Each technique has its assoclated advantages and dJsadvantae:es. 

However, none of these techm quos can be usefu] in absolvte terms, lJnless 

they are accompanied by a conth:.uous health and sanitation educatlon 

programme for the loco.l people. DIP brought a comprel-wm:ive health and 

sanitation educatlon programme to the DPIF betvTeen 1962 and 1968 (see 

Chapter 7). 

Indeed, the great efforts which J\1;-JPA made for thE tmprovemcni.. of the 

health and sanitation conditions in the DPIP have been wi.dely admlred. 

Unfortunately Wlth the coming of agro-busi.nesses, the valttable efforts of 

Kl•JPA in th1_ '3 field were dimintshed. In such circumstar1ces, the1,e v1 ll l not 

be any improvement in the health situation of the people. Therefore, 

Dig v'hich broue:ht health and education to people during l ts developn,ent 

perj od, may posslbly introduce disease as a r::sul t of moJ'e canalization 

and the new policjcs of the government. 

So far, every large dal!l scherre which has been constructed ln Iran 

has had its assoclated hydro-electrlc power proJect. Since the second 

World \'Jar ther>e has been a great at tempt for the industri aliznt 1 n;1 of 

Jran. A great effort has been made for· the development o:f the eJ ect.rj c 

pm1cr lndvs Lries. PrJ o~ to the 1930's eleo l:rlci ty was alJPost unl'Lov,n 

in Iran. By l9G2 (the end of the Second DevE'lovnent Plan) t;hc .wst 'llled 

electr.Lclty capaclty Has 6( t.Lmes that of 1935. Half of thts capaclty cmr2 

fro~n hycJro-elc"ctrH' pmver plants (see Chapter 3). Electric.Lty '3t"i'v~ces 



creation of the IVJinistry of Water and Power in l96lf all the tasks of' 

plannlng, implementation, supervision and managewent of electric 

power generation and transmission were undertaken by this Ministry. 

Since l961f it has been hoped that the situation of electricity supply, 

transmission and distrlbution v:lll be improved at the national, as \<Jell 

as the reg1.onal level in both quantity and quallty. 

Durin!! the Third and the Fourth Development Plans, more hydro

electric power projects were constructed. By 1973 (end of the Fourth 

Plan) over one third of the electricity generated in the country came 

from hydro-electric pov1er plants. 

By 1978 Lhe uontrlbution of the hydro-electric plants Lo the 

tot~l installed capacity of Iran is expected to decline to almost 

one fifth (see Chapter 3). In the future more electricity will be 

produced through the tnstallation of a nu~ber of nuclear power stations. 

The economic feastblli ty of such enterpPise for Iran seems quesU onable, 
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at least for the present time. Thls lS mainly because for the g,enerE~Llon of 

nucleae povver, Iran has to cepend entJ.rely on expensive foreign technology 

and knouledge. In addition the disadvantages of the generaLlon of nuclear 

po1<Jer ln terms of its associated envlronmental irnpacts is now well !mo1,;n 

in the advanced countries, if not ln Iran. 

Until now, the largest hydro p01ver r;lant in operation in Iran 

in ter·ms of l ts installed capacity i1:: the tJ)ohamad Reza Shah Pahlavi 

h;ydro pcn,rer plant on the Dez rlver. The plant has been in operation 

since the .Sprlnr; oi L963. The rE:'gional econoro1.c impacts of the prc\jec t 

with rcrard to 1. he deveJ<JpnlPnt of indus try and commerce ha.ve boe11 

some•Ant behlr:d Lhose wh1ch had bP':':n planned. 'l'h is is m:;,inly b!?c->.1g,e of 



the high electricity tariffs in Khuzestan (see Chapter 16). Tbe social 

impacts of hydro-electricity supply from the dam have been very 

signi.ficant. The number of eJ ectricj ty subscribers and tlw per capita 

electd city consumption for both the urban electrlci ty uonsumers and 

the urban population shov< a noticeable development, thOU[rll it is still 

small compared with that of the advanced countries. 

In pure economic theory, cost-benefi.t analysis of the Pahlavl 

hydro-poHer project has ind1cated that the proJect has not been 

beneficial (see Chapter 17). Because of the laclc of an electrici t;y market 

in 1\huzestan, half of the el ectr lei ty bas been transferred to T<:hl1 an 

at a very low pr1ce since 1971. Had there aJ ready existed E•n eJ ectrici t;y 

market ln Khuzestan, a] l the electricity prcduced from the dam Hculd have 

been consumed in Khuzestan and the prOJect would have been beneflcial. 

The .Sl1ahban0o Farah dam in Gilan illustrates the snwe prcbl:>ms. The 

market for its electricity was thought by the plnnners to b2 the Gil2n 

area. However, thls can onJy use 20,000 Kw out of a toi_al 87,500 Kw 

whlch 1,epresents the installed cap::J.ci ty of the dam. Because of the lack 

of an eJectricity market, the electricity produced from the dam is 

transferred to Tehran over a 2i+O Km line v.;hj ch cost an esc.imated 

500 mi~l1on rlals. 

1n Khuzes Lnn, if the g-rov1th rate of electr lei t.\r demand follm;s 

the sam•:; trc1,ds <'s HI the past 11~ years, the 11 break-even11 
p01.11L of t.he 

pl'OJect Hill be J C"acl1'.cd .111 the 2arly 1980 1 s, whicl-:, is after alrnos c ~!0 years 

of the o~~r~tlml of the dam. 

Mul t~-pUY'j)03(' ddtll sclwmes ln Iran rev<~c"tl Llli12 ()Onfl i.cts De-'Ll eC'n ulle 

water• flc.M rccp .. ir ed fm· power rlnd t!-Je flow needed for lrri~:~atJ on. 1'1Jc 
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peak demand for irrig-3.tio:r.. is during, the nlne months from f'liarch to 

November. 'l'he water stored durlng the winter· could be used for 

irrigation in th~? summer, but the peak demand for electric pov1er is 

in winter. 'J'he same problems exlst between the maximum need of Nater 

fm~ irrigation dur.Ln(l the day and the maximum wate-r need for electricity 

generation in the evening. This has caused great quarrels on the one 

hand between the farmers and the officers of the departments of irrigation 

withln every water and power authority and on the other hand betHeen the 

senior officers of the departments of irrigation and the departments of 

the dam or:era tions. The latter \'laS specifically the cas<:: i~hich was 

observGd by the author in G1lan in July 1975 (~;hen Lhe dam Hr.lS VJ_si ted 

by the author u.:. July 1975 only two generators O.Jt of 5 v•ere in operatFm). 

Wi i.hln the Dez 1rd gation Project also tne farming organi_sati ons \'Tere 

complaining abcut the shortage of water dur1ng the day and at the 

weekend for :irrlgat1on and the problem of shortage of i-rrigators durJng 

tbc nig}J t when water is availab.Le but irrigators are noL. 

One of the most important environrnen.J:.al reasons for the disappointi:r.g 

resuJts of the large dam schemes in Jran is the wo.y in wh1ch soil eroslon 

wi Lhin the cc:.tcbments behind the da.rrs has been grossly under-esthrated. 

This hc..s rr1eant t~wt the ca.lculat.Lons reg:arding -che life expectancy of the 

•nan-·lT•aclc L~c.>ervoirs have been extremely optimistic (see Fig. 17-l). 

As a .CC'.'3Ul ... Lne conomj c worth of the proJects has been substentJ ally 

-red"L<ced. (Se<_' cost-benef' L -u analysis of the hydro -pmvcor pl"Oject of the 

I'ahlavi dan1 ~CD'"'Tie in Chapter 17). In addition do.ms have ofte,1 been 

pldm,cd 8.r,J col~.;:;tructed on the basi's of d short period of hydPological 

olJf>CIV<'.tionc,, (1r> tht· cnsc vf th~ Dez Dam less th:m five years insteml of 

at lPa~t ~0 vanrs). 
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The c.va.ilahl2 l'ccords on the Dez river seem to have been for periods 

of greater precipltatlon than average. This has meant that the proJect 

has br:::en designed for a mee.n discharge value which "is actual] y greater 

than ths long: term average. The consequence is that the proJect v1ill 

produce fewer bem;fits than Here plannerl. or hoped for. The best example 

of thls is that the Pahlavi reservoir can produce an average of approxirnDtcly 

2,050 willion Kwh of electric"ity per annum instead of "its "installed 

cap3city of l~,555 miJHon Kwh/year (see Chapter 16). Another example 

can be seen from the KaraJ dam which was designed and constructed for the 

installaUon of three generators -v;ith a total capacity of S,O,OOO 1-::v1h 

whereas only -cwo generators have been "installed ancl, of thc:se two, 

usually on] y one lS in operation at any time. (Autloor 's ol>serva Lien 

of the Ka1'2 J dwn power house ln June 1975.) The same si t1Jation 

ex.tsts fc,r tbe EJ}'Ja~banoo Farah dam. Only t"'O genc::rato!"3 out of five 

were in operation, when the ~am Has visited by the aul,hor Jn <Tuly 1975. 

'J'hc ex!Jer::Lence ga.lned th.cour:h tl:ns analysls susge.sts a f!.lE:at 

qve;:;t:lon. Tllis is wheLher it was necessary to install generators wherever 

a re~ervoir dam was constructed. Perhaps at first, from the po.tnt of 

view of lhe planners who detiigned the large multi-purpose do.ms for Iran, 

~his W8S because of a general feeling tnat each Kwh gPneratcd by falling 

\<1ater irre::..p2ct1ve of .ss2son C>l' hour 0f the day rrec.ns c<'nservation of 

exhaust11Jl e fuels and 8 correspondinFC savjng in th,;rmal pJ..ant operat~on. 

One rna~' liO t be conv -'-need because :::urpn singly no cleci..rH' poHer system all,erna 

th~ f'C'0•1C.nlc preL>ef'el:L'C of the hydro-electric power systems 1 n JJ•.:::n cornpm c•l 



G?e 

produced by the dams could be cheaper th<m that of a ther"mal pl:mt. 

provided that the costs of the transmission and distribution systems 

are disregarded (See Chapter 17). Tv•enty-five years ago, ivhen the lo.rg,e 

hydro-power projects v1ere beinE" conceived for Iran, the lo~ic of Lhe 

constructjon of these projects in terms of saving fuel W3.S mean1ngless. 

'l'his j s especially true for the Khuzes Lnn region which has alJundauL availabLe 

natura] gas resources. 

Experience g.:aned through "th.Ls analyt1cal work as we] 1 a:.., work uc1.r 1·le6 

out by other reserchcrs in Iran and abroad, express doubt as to the 

wisdom of continuing to build large hj trh cost water -re;:.ource projects. 

Had smaller projects been des1gned and cons Lrvcted, Lhe suheme3 WO'Jlli 

have been completed and would have earned a return long before the 

hlgh pr.Lor.Lty schemes could be put to beneficlal use. 'rhe quesUon 

therE-'fore ar lses, whether long-range develop•nent pr>ogramJne:) necE-'S:JJ L:>ti~1g 

large cari tal outlay should have been give,1 top priority when sme>lJ. Cl1 

undertaldngs often yield earlier returns and provide greater bene£'1 ts 

to classes needlng the greatest help. In spite of the lart:,e size of some 

water resource proJects, the proport1on of the total populaU on whlch 

benefJ ts directly fror11 them is st1ll .:mrprisingly small. Also 1,he rPe;i ons 

recei vi.ng ne1v j rd gat ion i'.Ja ter supplies are only a small portion of the 

total cul Llvated area. of the country. The government should have decicleci 

whei.he:r money spent on buJ J dlng a dam ls oet ter u.~ed thdll on sow) vx;:;a.lly 

c1jffcrenL development of its env.Lromnent, e.g. transport; whether on._- 12Pp-e 

or scveraJ ',DJR] 1 darn~ are Lo be preferred, and whe Lhcr ex)Jend"i tu11 r:~ J :;; Lo be 

strictly econonJJc. nr ro.rLially or ·t~holly rcg:arded as exp::mchi.tJJ1 t- 011 

soclaJ \<1Clf.1rc. In uudlLion, auu friUC'h wor~ importaJ't, tLe fj0VE'Y'l1l1IC!l'._, 
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should have decldeu •, hat methods of farmin:£ v1ere to be undertal<;:en on an 

lrrig3ti on scheme, and whethsr they should be tnf~chanj sed agr lcul ture 

operated by t.he peasants, h•arll tlor1al a[.,ricul Lm~e, mechanised ae;ricul ture 

with paid labour or a com"'Jination of these. If the peasants are to 

become the ope_cators of such prOJects they m::1y need subsldies and trainin~. 

The size of then" hold1 ngs should have been dec.uled - a very difflcul t 

yet crucial matter. Crop combinations, rotatlom .. , methods of harvestlng, 

processing and marl;:eting all call tor declslons uet1veen ::tl tc-rnatives. 

These lv<=:!re measures that, because of thr:: absenC'e of sufficient research 

anrl records, or beomJse of sun!? poli tH.al isc:::ues, were not con<oidered 

serlou:::.ly by the planners and also by the Jrar,l an aui .. hori tles lnvolved. 

Jn addl~im1, p2rhaps, all aLtention has been devoted almost enLlrely to 

the solutlon of engin<::erine; problerns and also the probler1s of flnanclng 

th-2 projects Hl th ll ttle or no comd dernt1 on of the needs of Lbc local 

commUJu t1.es who will be affected by tl1p proJec Ls. 'Ihc lack of such 

coordi.nalec'i surveys and stud1es is cons1oered a crucial point for rnany 

large wateP develorxnent pr:)JCcts J n Iran. A few works Hhich have been 

capried out by forelgners ape el ther net co;nprebens i ble to the 1ranians 

or else U1ey are sca~tered and ir:8.~Cc:3sjble in the djfferent departments 

of rnin1st~·.1eS 1n Tehran and/o:r lYl tl1e rcgi_o,1s. Such works have often ce>st 

Tll~Lllion"> of dcllars c,o prepare. Because of these problems, despite the 

very £)'e'l L aclvnn tages whil'l1 Lhe lJJ.L';:- c dan :::che,r.es shou] d have brought, 

in p::'actlf'e, tlte,y· arc- verJ- fci-v, lL }n~, been cJalmed that tlle dissern:tnatlon 



utilization of the water by the farmer for irrigation has often be8n 

wasteful and in some ca&es has given rise to salinity problems (see 

Chapter 18). Water pricing policies also have not stimulated 11lOre 

effic1ent use of water, but rather have discoul'aged it. It is now 

clearly recogni~ed that the newly constructed irrigation and drajnage 

networks have not been functlon1ng as eff1cLently as was initially hoped. 

As a result in the Fifth Development Plan con::,iderable emphasis has been 

pldc·ed on the &ucce&sful and profl table operation of il·r.tgatlon network:::. 

below the lal'ge reservoir dams. Greater supervision of water resources 

are to be introduced to ensure that wastage is reduced to a mln1mum. 

Also dttempts are to be made to 1mprove traditional irrigation <:hld 

drainage netHorks by direct government and/or by financial assistance. 

through self-help programmes. 'rhe 1mplementation of tris part of the 

plun ;:;bould not be l.mdeJ1 -eStll1'ated since t!1e tr2di.Uonul s;yste!ii'> a1e 

so important to the rur<.ll livelihood. It seems vnl1kely that 4,he 

progrnmme will be successful through the self-help assistance principle. 

6)0 

This i& because after the implementat1on of the law concerning the est::tblish-

ment of the ag_-ro-business enterpr tses and the farm corporation::, the 

confidence of the peasants has been greatly undermined. They often do 

not invesc; for the improvement of irrigation and drainage networks, 

because ma'1:/ of them still do not kn:::Jw whether their land will be pvrchD[,<:-d 

cornpulsor1ly, or what their new }JWOers and r.tghts will be Jn the rural 

C OPlTTIUD i ty. 

'l'he ctppl.tcatlon of recent modern -r,echnologicc1l advanc.e& in \•Ja;;er 

resour>ce rnanag2n1ent to tbc Iranian sjtua.tion, such as SE'a water clesdlin<:tl LoD, 

cloud seeding and recycl1 n:; of waste wa ~eps, are new phenomFlld. /\mor•;!st 



these, sea wat-er dc:sallnutlon wa::- t12gtm ear] -Lest (du-' lng: the Fourth 

PlaP). AJtllc:>'l~,h th1s l_S R costJy techmque for Iran at the present 

time, it is liJ<ely to supply more water for· urban and 1naustrJal 

purposPs 111 the fvtu:::'e. 

In general over the next decedc or so 1 t seerns inevitablE thcJt the 

demanrl for VldtPr ''llll continue to 1ncrease rapidly H1 lran. 

Hi th regard to the demand for vmter by d1fferent users ( 2g,:r tcul tural, 

doaiestlc a.1d industrial), Iran is now in a s1tuation that some of the 

advanced countries such as the u.s.A. were faced with in the early 

nineteenth cenLury (see Chapter 1). 

The agpicultu:ral demand for HaLer see!TI::J lil\ely to ru,e at a muc~ 

sJowm rate than tna-c for 1ndustrial and domest lc consu~1ption. 'l'hls 

is p~rtly because ~ost of the easily i:rrigable land is already u-cLllzed. 

If the contlnw?d rar:,:id r1::oe in the popula·c1on causes fur Lhcr dcomands for 

food ;.md fib:::->e.s on th.a country's ag:ri cultural c~pa.c1 ty, then tllerc i-ll] l 

be a need for a further large increase 1n the o.rea of the agrloultu.ra..l 

land. In such C'll'C'Umstances, therefore, it is li.l\:ely thC~t more a1-tention 

will be" conr;entrated on the efficient utilization of avajlable v1a-cer 

rcSOll!'CCS. 

E::,p;:,n::_jon of 1ndustrial ::tctjvlti.:?s jn and around the large citJ .. cs 

wjll re>.:;nl~- JD .s lcrger f;harc of the lncrea.sed dr:;m:md for water. 'l'r:hcan 

ha:-- a1'-~ectuv b<:_•en f,lced wi 1,h the problew of water supply. It is difficult 

to p2c·dict. the ud,an cle1n~mds for waLer' iu Irc.n bul frum thE- expel ience 

0:::' '..c'c!ir<:r1 J t 1S llkcly tc' "L>c very laqrc (sec Ct1apLer 3). 



greater per capita demands for water. 'rhe advanced countries experiPnced 

thi.s long ago (see Chapter 1), whereas 1L'on is bei11g currently faced 

w1Lh this phenomenon. The common riE>es in the standards of living 

produces a tremendous bt·rden on water supply systems. As was discussed 

in Chapter 2, only the northern and western parts of the country have 

abundant water> surpluses. As a result i.t seems Jn0rjtable that in the 

future, lar>ge ccale Hater P1ovement by pipe] j nes or Rqueducts will become 

essential for economic t_,rrowth 1n Iran. The L!'tr p"o.iect ~pill be Lhe 

first major project of this kind. This project dJVE:rts waters draining 

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

In fu t.ure, for successful watet' resolJrr::;e development, the follm·ring 

managerial measure::. rnus t l',e tal<.:en iLtc cons1deration:-

l) Grea-t. efforts must be made to ensure the effi.c1.ent use of 

WElter already available within the ll1 l'J f:ation projects. 

2) Urgent action must be tal\:en by the government.. or through the 

self-help principJ e of the farmers for the improvement of 

traditional Jrrigation and drainage networks. The latt..er could 

not be hoped for unJess incentive measures were created by the 

gove!'nment. 

3) The construction of Lhe irrlfratj on and dra~nage networl~s assocjated 

with the large reservo1r dams undt.Or C'on::,truction or at the planning 

stage 1t1ust he carried ouc s_unullan<:-ousJy v-lith the constructlon of 

the dc1m. 

4) It se2ms tJwre lS ne2d for an 1 t1C'l'ease in the number of synopLlc, 

5) llydrolot:i.c'il nnd metoOl1 0lJi2.lC2_' (:c,l.'-1 rrust be recorclerl rcp)llarJy anrl 



6) v!ater resource development projects must be drawn up based on 

J ong-term hy<.lrological data (at least 30 years). 

'l) Reoearch bas to be done on tbe assessr1ent of lon& -term water 

demands by different users (agricultural, industrial and domestic) 

in every region, as well as at the nat1onal level. 

8. Water resource development projects for industrlal and urban 

pm~poses E.}wuld not lead to a rednction in \'later supply for 

agriculture and so eliminate irrlgaLed areas. 

9) Water rPCOllrce develop•nen t projects require j ntegrated plarm1ng 

using, both surf ace and ground water resources. Therefore research 

has to be done on tbe follov-ring measures: 

a) Assessment of the avaiLable ground water resources v<hich 

can be econom~cally developed. 

b) Feas c])l}.Lt;y studies of the apphcatJon of artlf-1.clc.J (.{I'ound ivatc:r 

rechar£e technlq~es. 

10) Introduction of the recycling and re-use of wate1· for indus trial 

purposes, especially in areas of water shortag_e such as in Tehran. 

11) A.l1ocat ion of funds to water resource development projects must 

be carried out in a coordinated 1·1ay. In other words, all 

agricvl tursl j_nputs must be financj ally assurPd for a relaLh·eJ y 

] ong period. 

Pr ..LOl'i ty tliUSl... be gj v2n to regions vlJ th high ag,r1cul tural potentlal 

aL the plann.Lng stage. This meaus that scarce resources of capit.ql 

rnw:: t DE' a.ccvmula ted J n the a.ceas of ldghel" potential. 

l:J) PJ n.1s nn;st be drawn up 1n sveh a HO.y tha L a higher p~"Oportion of 

i. L0 };opul_a t LOP ber1PfJ t from the prOJCC L. 'l'hcref ore capj taJ 

'nve.o;troent "t11 orear. of scatter eel o0puJ dtior: sho'l] d bC' avoj rl.~rl, 



11~) Agr:!_cul tural development of IraD must fur1ction c1s a supplementary 

element within theEConorr.y of the country, not as an alternative. 

15) Social surveys must be considered as a prerequisite for Hater 

resource development pld'1rd ng. Research has to be done L-l tlns 

field in the irri.gat1on projects already construcLc:;d, as well as 

withln those under construcLion or at the planning stag_e. 

16) Research needs to be done on the problem of soil erosion in the 

upper parts of the catchments of the reservoir darns a] r'3ady :i_n 

operation and those under construction or be1ng planned. Soil 

conservation measures must be set up long before the cons-Ll1 uct.lon 

of these dams. 

17) Flood dawagL has been enonnous ln Iran so far. Research oug:ht:. 

to be done O'l. the impact of floods on both controlled and 

uncontrolled rivers. New techn1ques of flocd con L>roJ mt,...,t be used 

to reduce this damage. 

18) Multi-purpose water resource p-rojects will create 1.1any new 

inter-related problew.-o, These problems have to be inves·Li~?;ated 

in detail prior to the construction of the project. 

19) The economic feasibill ty of projects ough L to be i:nves Lle;a ted 

accurately before tbe tlme of the execv tion of the pr•oJects. Ill 

doint:, so, the w!lstage of scarce capital resom·ces and Lhe disOIJPOJ.lltlng 

results will be considerably reduced. 

20) 'The 1.nstallatj on of Lhc hydro-electric power plants mvs t be 

avoided unless the econon,J.c feasJ.bill t:.y of such enterpri::.,es J ::-

conf"LrnJGd Lfn'our;h tne appl ica Uon of ol Lernnt_Lve sy:::>Lsm '•nal :1~,1_G 

i. eclom ques. 



21) Plans should be drawn up based on nat..Local capabillties and 

na.tional needs. In1ported technical, adm..Lm s Lrative a11u economlc 

modE:ls regardless of the countries oi thol.~" Ol'lgin (capital is l 

or communls"L) have not beeD successft•l so far. These models have 

brour;ht a few adv;mtages. Against these advantages stanrl many 

problems, the solutioD of whLch ls very dlffJcult. 

22) The education of tlw farrmng population l'li th regard to the use 

of modern teclmj ques of irr:i gc1thm and farming, the application 

of improved seeds, fertilizers, pe;,t control, insecticldes, etc. 

must be considered ser1.ousl;} at the plannlng stage as well as durinp, 

the executlon of the p:i"OJec Ls. 

Havin[r said so much concerDlng the i are:e darns one should not lose E-l.t;ht 

of the fact -r,hat srnall da111SJ often cf roc~k or eart.h, may not receive 

much attention ln the lilfrature, l:lUt yet tr1ay be of gr·ea.t local 

impo1 tnnco, especially v-•hen large dmils cannot oe btnlt, or at leo.::-,t 

not for rnany years. Small dams shvlJ] d he e11c ouraged to lmprove water 

Sllpplles for man and Rnirnals, especially J 11 the dry and poor areas, 

such as some ports of the centre1l, 00u thern and [;outh-eas tern pl'Ov lnces 

of Iran. 

Toc.l2;y after> almost. thirty ycD!5 of tria] and eL'ror j_n wa-r,er 

resourc(; develcpment, it ls cle-1.rly 2ecoe,ni o ed that it ls more feasiole 

and conv~raent t·-' l(JOl\: at Latc,-re ;:;.s J -c 1s and to use water and land 

resour·ces in a tro-:;ro ndtvra L VJa;y. In do:i nc '.JO mol!y problems will be 



fumlamentdl assets, an esseFLidl of clvj]J.zai..lon, yot one in short supply 

in many parts of the world (c,es Chflpi.f~J· 1). 
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APPENDIX A -----

DIP - Abso1u te Maximum f1ir Tempe!_'atu£'~.?_J.!2.cr;rees Centigra~ 

Year \Viay June ~.Y. ~ Sept Sumn'er 

Andlmesl11~ 1961 45.0 50.0 so.o 1~9.5 44.0 50.0 ---
1962 1[!J. 5 118.5 119.5 1+7 .o 45.0 49.5 

1963 41.5 1r6.s 1.19.5 48.5 42.5 49.5 

1964 46.0 46.0 119.5 49.0 4s.o 49.5 

1965 

1966 

1967 42.5 48.5 52.0 49.0 52.0 

!11axillmm 46.0 50.0 52.0 49.5 45.0 52.0 

Dezfu1 1951 41.0 4s.o so.o 48.6 50.0 50.0 ---
1952 411.0 111!. 8 49.11 1+9.2 411.6 49. ll 

1953 4/" " o._ 1+7 .s 49.8 47.8 46.5 49.5 

19S11 44.0 1+5 .s 48.5 47.5 46.0 1!8.5 

1955 so.o 50.0 

1956 47.0 49.5 50.0 50.0 47 .o 50.0 

J 95'( 43.5 47 .s 49.5 50.0 1~6.5 50.0 

1958 45.0 1~8.0 1l9 .5 49.0 47 .o 49.5 

1959 45.0 1~8.s 48.5 49.5 47 .o 49.5 

196o 46.0 so.s 50.0 49.5 47 .o 50.5 

1961 115.0 48.0 so.s 49.5 45.0 50.5 

1962 45.5 48.0 5l.O 50.0 46.0 51.0 

1963 42.0 49.0 51.5 49.5 46.0 51.5 

19611 116.0 1~8. ~) 52.5 49.0 46.5 52.5 

1965 47.0 48.') 5J.O 50.0 49.5 51.0 

1966 45.0 119.0 1t8.o 1~9.0 4r( .5 49.0 

1967 113.5 47.5 54 .o 48.0 54.0 

Maxlmum 4(' .o 50.5 5'+.0 50.0 so.o 54.0 

Sovrce: DHC. 1970. Jl.gro-bt\Slne;::;s OJ-'PC>P Lun L ties. Prospectu:, Series No.5 
Gr'ape rroductlon. pr0CCSS 1 11£= end t;mrl<.etJ..ng. Imp0ria1 Governrnent 
of Ir,m. i\UPA. 'T'anJ e ~-s. 



APPENDIX B 

Na0ural Discharge of the Dez River - 1954-1962 3 (m /sec) 

Dez:C'ul ~at gauge stations 300 m and 375 m upstream fror1 brldge) 

1dat;el' 

year enchng 
)_0 September Oct Kov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

1:?9+ - - - - 453 807 977 626 338 214 141 98 

1955 86 125 447 267 169 464 508 478 225 137 100 83 

1956 89 120 163 170 314 459 556 395 238 165 100 82 

1957 72 71 94 16o 290 531 811 841 JJ.o8 211 128 93 

19~)8 107 170 207 261 227 455 362 2lll 138 91 72 59 

l95S 52 55 29l~ 15l~ 178 4ol 57.5 324 182 123 88 65 

19to :;8 64 70 175 108 171 371 294 154 98 68 53 

1961 48 79 90 497 298 305 ll83 469 214 136 93 66 

1962 58 67 109 198 323 195 417 361 181 120 84 62 

Mean annual 

Source: Ninistry of ~iater & Power, KIITPA. July 1971. Long terr1 operation and capabilities of M.R.s. Pahlavi Dam 
and Re.servoir ·:m the Dez River jn Khuzestar:., by resource investigatlons proJect, Ahwaz. Table II-4. 

Year 
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:-----r ! "YEAR I 
i I 
I 1964 1 
I I 
i 

I 
I 
l 
1 1965 

I 

1966 

1067· 

1968 

l969 

LJ 
Sources: 

J 

Precipitation 2.0 

into rese1.•voir I 
100.0 Water flow I 

I 

Water released from reservoir 89.0 

Agricultural water use 

Precipitation 171.3 

\va ter flow into reservoir 381.0 

'\-later released fi•orn reservoir 128.0 

Agricultural -.1ater use 

Precipitation 28.0 

Hater flow into reservoir 154.0 

'dater released from reservoir 148.0 

Agricultural water use 37.8 

I 
Precipitation I 15 5 

Water flo·.., into reservoir 91.0 

Water released from reservoir 

Agricultural water use ltl.O 

Precipitation 30.5 

Water flow into reservoir 158.0 

vJater released from reservoir 99.0 

Agricultural water use 38.0 

Precipitation 172.5 

\1/ater flol·/ into reservoir 667.0 

Hater released from reservoir 5l2.0 

Agricultural water use 13.0 

t-iean monthly precipitation at the Dezf'u.l Station (mm) 
r.'lean monthly water flm1 into the reservoir (m3jsec) 
!'lean monthly water released from the reservoir (rn3/sec ':·:~ 
i'lean monthly ag-ricultural water use of the DIP (m3/see:; :._ 

196it - 1969 

F M A M 

20.3 10.9 0 0 

182.0 38'7 .o 310.0 232.0 

67.0 200.0 278.0 18o.o 

11.0 39.3 9·5 0 

305.0 448.0 392.0 314.0 

191.0 343.0 255.0 183.0 

37.7, 

85.0 46.5 5.5 ).0 

500.0 443.0 336.0 311.0 

325.0 428.0 237.0 180.0 

15.0 36.7 38.0 31.2 
, .. 

59 " 10 0 17 6 22.5 

2)8.0 269.0 258.0 

129.0 126.0 84.0 98.0 

54.0 50.0 43.0 41.0 

54.0 6.5 53.0 26.5 

213.0 305.0 548.0 472.0 

lOO.O 21t2.0 325.0 484.0 

25.0 59.0 48.0 48.0 

41.0 56.0 67.5 31.0 

463.0 l,26lJ..O 1,151.0 675.0 

522.0 l,216.o 1,151.0 642.0 

l3.0 34.0 27.0 29.0 

. I ~ 

J 
J i 

,T 

·.··· :· 
b ·o 

, 

152.0 
: 

1o6;o 
•': ; .. :· 

155.0 ; :141 ~o 

I·. 

.,. 
0 

.. ·) : 
·0-

.. 
18'7 .• 0. . '1:3;1.~0 

:' : 
178.0 · .. 1·~s.p 

i •. 
! 

49.9. 55.9 

.J 
.! 

0 
I 

0 

197.0, l 14':);0 -~ 
: .. : 

185.0. -200;0 
'• .• •':,. 

50;7_ . 59.\8 . 
. ' ·-l-. 

I 
I 

0 .. i ,.:o 

11:S.o. : ~111.0. 
;'• 

( 

134.0 ~50.0 . 
.. 

62.0. : 1 ~·· 5~·8 

1''0 .. 
. · .. 

i l77.0 

0 

276.6 
I 

277 .o .·- ; [ :l9B.o 

61;.o -~ 'i'3.o 

0. 0 

370.0 1 ~5s.o 

402 .• 0 
li -. 
I . 

I 313.0 · 
i 

50.0 1 ~ 67 .o 

I. 
(a) K\1/PA. Resource Inves·~i.eation Project Department. (Date were obtained from Engineers 

Dr. Det.qanian, Mo~tofi a:;d Hosa:i.nzadeh, April l975). Also from Ghazinoori, M., i 
Hinistry of vJater &: Power .• Department of surface water resources,. pe~sonal communications::~. 
in February and Hay 19'(5. 

(b) Ninistry of Water & Power .. K\VPA, 
t1.R.S. Pah:!.avi Dam and Reservoir 
Project, Jl.hvraz, Table II-4. 

July 1971. Lo!lg term operation and capabilities of j· 
on the Dez River in Khuzesta!l by Resource Investigatio~· .. 

'I.' 
I'' 
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APPE:NDIX C 

A s 0 N D 

0 0 0 13.0 74.0 

83.0 57.0 48.0 59.0 105.0 

16o.o 192.0 172.0 172.0 184.0 

0 0 23.0 8'7.0 5.4 

97.0 83.0 So.o 233.0 116.0 

206.0 199.0 204.0 149.0 18o.o 

8o.3 82.7 79.8 44.2 50.0 
i 

0 0 26.5 0 )0.0 , 

110.0 87.0 99.0 73.0 78.0 

210.0 202.0 170.0 167.0 149.0 

75.6 75.8 73.0 .,.~ 43.0 47.0 

0 0 1.0 68.0 ·r .5 

83.0 64.0 54.0 134.0 111.0 

l66.o 16o.o 152.0 118.0 110.0 

79.4 79-9 8o.5 32.0 19.0 

0 0 9.0 66.0 66.5 

l22.0 96.0 74.0 llt3.0 l98~o 

200.0 200.0 194.0 145.0 146.0 

87.0 94.0 86.0 30.0 17.0 

2.0 0 2.0 29.0 46.0 

l72.0 119.0 101.0 110.0 l2l.O 

2l6.o l8o.o 194.0 191.0 l86.o 

88.0 82.0 79.0 29.0 45.0 



.. 

r·1ean Monthly Di_s_charge of the Karkheh River at Hamidieh Station. 1964 - 1969 

Year 

J F M 

1964 75.3 116.0 2"06 

1965 246.0 118.0 212 

1966 47.5 259.0 265 

1967 45.8 83.1 104 

1968 82.8 103.0 193 

1969 197.0 638.0 681 

2 
(Drainage Area - 51,900 Km ) 3 

(Discharge - m /sec) 

Mean Monthly Discharge 

A M J J A s 0 

169 69.7 22.7 14.3 8.56 6.18 30.20 

232 155.0 42.0 18.8 17 .Eo 13.50 9.26 

212 123.0 30·9 19.3 14.4o 13.00 27 .So 

110 106.0 33.0 14.0 8.09 8.49 39.Eo 

262 391.0 211.0 48.9 30.90 23.90 12.Eo 

1,150 862.0 290.0 145.0 91.8o 65.30 28.20 

.Source: Data 'lere obtained from Ghazinoori, Officer of the Department of Surface Water Resources, 
Min is try of Water & Pm.;er, February and t1ay 1975, Tehran. 

N 

59.0 

22.3 

115.0 

42.2 

35.5 

82.5 

APPENDIX D 

D 

89.0 

76.9 

56.4 

30.6 

122.0 

128.0 

Mean 
Annual 

M-A 

72.4 

105.0 

98.6 

52.1 

127.0 

358.0 

I 

I 

0\ 
..t:>-
0 
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APPENDTY E 

Total Water Requirements from the Dez River below the Pahlavi Dam Reservoir (m3/sec) 

Use J F M A M J J A s 0 -
DIP including Haft-Tappeh 17.3 29.8 65.6 91.6 101.8 132.0 143.5 136.4 103.4 Eo.o 

!·:ilitary lands 0.1 1.7 3.4 5.1 5.8 7.0 7.2 6.6 5.7 3.4 

Zavieh 2.9 2.3 2.0 3.4 3.4 2.8 3.8 4.7 4.6 3-9 

Dez East Flood Plain 0.2 0.4 0.9 1.5 2.8 3.6 3.6 3-3 2.4 1.4 

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 

Housing area 0.5 0.5 0.6 0.8 1.1 1.2 1.5 1.6 1.4 1.0 

33.1 46.8 86.8 114.5 127.0 156.5 173.9 168.0 136.9 82.9 

. 
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 

42 59 109 144 159 196 218 210 172 104 

Scurce: l\Hnistry of Hater and Power, l\1</PA. July 1971. "Long term operat1on and capabilities of M.R.S. Pahlavi Dam 
and Reservoir' on the Dez R1ver in Khuzestan;' by Resource Investig:ations Pl·oJecL, AhvJaz, To.ble V-F. 

N 

29.0 

1.8 

3-3 

0.9 

9·9 

0.8 

45.7 

11.4 

58 

D 

15.5 

1.2 

3.2 

0.2 

8.8 

0.6 

29.5 

7.4 

37 

0"\ 
+:a 
I-' 
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APPENDIX F 

T , 

New Habitats of theSchistosomiasis Snail and Infected Areas created by the Expansion of the Greater Dez Irrigation System 

Name of Village Area 

Hossayniye, Balangoon Pilot irrigation 

Khosrow agro-worker village II II 

H~:fft-Tappeh 

Bayza West irrigation 

Boneh Issa II II 

Boneh Mahmid II II 

Boneh Morad II II 

Chichali Ahmad II II 

Chichali Bali II II 

Chichali·Karam II II 

Chichali Rahim Khani II II 

~-t.-

I : Chaleh, Shahrokni II II 

I Khalaf, Haydar II II 

Khan Abad, Ghotb II II 

Khayr Abad II 

Mian Choghan II II 

Morad Hadi II II 

Radaceh II II 

Sayedeh II II 

Sayed Moosa II II 

II 

Type of Habitat 

1 Canal 

1 Drain & 1 Swamp 

2 Canals, 3 Drains & 4 
night storage reservoirs 

1 Canal 

1 Canal, 2 Ponds 

1 Drain 

1 Drain 

1 Canal, 1 Drain & 
2 Swamps 

1 Drain 

l Canal & l Drain 

No infected habi~t but 
it is located between 
two other chichali 

l Drain & 3 Swamps 

l Drain, 2 Swamps and 
1 Side-pool 

1 Drain & 2 Swamps 

l 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 

Date of 
Investigation 

lst quarter 1972 

2nd quarter 1973 

2nd quarter 1972, 

4th quarter 1972 · 

3rd quarter 1972 · .. 

lst quarter 1972· 

1st quarter 1973· 
i : 

4th quarter 19~(2 ' : i. 
4th quarter 1972.1 

4th quarter 1972 

1st quarter 1973 

4th quarter 1972 f 

2nd quarter 1973~. 
3rd quarter 19.{3 

4th quarter 1972 

1st & 4th 
quarters 1972 

lst quarter 1974. 

4th quarter 1972 : 

! 

Caused by Extent of Infection 

Expansion Highly infected. 

!I 
Possibility of infection 

It Highly infected 

It No infecti.on yet 

II 
Highly infected 

Excess water II II 

II II No infection yet 

Expansion Possibility of infection 

II 

II 
Possibility of infection 

Possibility of infection 

Highly infected 

Excess water Highly infected 

II II , Highly infected 

II II 

Expansion No infection yet 

II Highly infected 

II II II 

II II II 

Excess '1-mter II II 

II II II II Sayed Razi 

l· Shavayeh 

l_ __ 
II II 

2 Drains & 3 Swamps 2nd quarter 1972 

J ~::~~e~~d 19--7-2--tj ___ ~~ ____ ·J~ili t~ ·-o-f-~n ___ f-ec_t_~_o_n __ 

2 DraiD..s 

Source: Hazrati, The Hea.l th De;-artment of the l'.:inistry of Health in the Khuzestan Pr·ivince,. 
Ahv.;az. Personal eomn:unication, Apr·il 1975. 

.. ~ ... - ..... ---~---~-·-··-· _.·~:.:..:l., 



APPENDIX G 

Cost of Sugar Product1on at Haft-Tappeh Sugar Cane Project 1962-74 

Sugar Total cost Total cost 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 42,446.2 s6o.o 

1963 15,298 730,284,980 650, 894, Boo 47,737-3 630.2 42,547.7 561.6 

1964 25,847 762, 19:;, 38o 680,299,400 29,488.7 389.0 26,320.0 347.0 
I 

1965 37,023 777,909,420 694, 2 45, 900 21,011.2 277.0 18,751.7 247 .s 
1966 38,615 Bo9,528,390 724,712,900 20,964.1 276.7 18,767.7 247.7 

1967 42,394 833,332,750 747,67o,Boo 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, 6o4.3 219.2 

1969 54,100 915, 963, 870 825,998,6oo 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, 56o 892,328,400 20,119.5 265.6 18,082.5 238.7 

1972 62,438 1,174,915,8oO 1,104,221,6oO 18,818.0 248.0 171685 ol 233-5 

1973 88,166 1,935,172,200 1, 767,792,000 21,949.2 322.8 20,050.7 294.9 

1974 97,296 2,398,437,400 2,231,057,000 22l > 650-9 362.5 22,930.6 l 3)7.0 

~Jote: A research 8J:'OUp of the Institute of Soc1al Research and Studies of the University of Tehran points out that 
in 1963 the sugar cost per tonne at Haft-Tappeh \vas high compared with the Dominican Republic standard of $100 
per tonnP1 . (The coc.;t of Sugar Rt Ha ft-Tappeh ranged between ~170 - $200). As it is sho\·'11 1n the above chart, 
in both alternatives the costs per tonne have always been over $200. It was only 1n 1969 & 1970 that the cost 
o: sugar was the same as that quoted 'oy the research group. a-. 

~ 

( l) Research Group, 1965. Rural economic problems of Khuzestan in Tah:{iqat-i-Eqtasadi, Nos .9 & 10, pp.l53-223 · p.lBo · \..N 



APPE~'DIX H 

Grants and Loans supplied to the Farm Corporations 1968 - 1971 

Number of Free grants 
Total free grants 

Low rate loans 
Total 

Year 
shareholders (1,000,000 rials) 

per shareholder 
(1,000,000 rials) 

low rate loans 
(rials) per shareholder 

_(rials} 

1968 4,698 214 45,551.0 69 14,687.0 

1969 6,169 230 37,283.0 70 11,31q.o 

1970 6,169 173 28,043.4 73 11,833-3 I 

1971 8,689 343 39,473-2 106 12,199-3 

1972 15,250 

1973 22,778 

' 

Source: Plan and Budget Organisation, Statistical Centre of Iran,Statistical Yearbook of 1352. p.3Q4. 

0'\ 
~ 
~ 
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Loans Supplied to the Rural Co-operatives - 1964 - 1973 

1964 1965 1966 1967 1968 1969 1970 1971 

(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 

(l) Number of Members (1,000) 665.0 746. 936.0 1,087 1,2Eo.o l,4oo.o 1, Eo6.o l, 854.0 

(2) Loans (1,000,000 rials) l, 1t34.o 1,883 5,024.0 4,077 5,041.0 5,752.0 6,314.0 6,812.0 

(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 

Sources: (l) Plan and Budget Organization, Statistical Centre of Iran, Statistical Yearbuok of 1352, p.302. 

(2) Ibid. p.263. 

APPENDIX I 

1972 

8,361.0 

2,065.0 

10,072 .o 

4,877.5 

1973 

2,717.0 

2,263.0 

12,370.0 

5, 466.2 

0'\ 
~ 
\Jl 
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Wheat 

Barley 

Rice 

Sugar beet 

Sugar Cane 

Alfalfa 

Other forider 

Pulses 

Oil seeds 

Vegetables 

Potatoes 

Melons 

Indicated Supply and Demand Balance 

Selected Annual Crops of Iran 

(million tonnes) 

Supply 
l 

Demand 

1975 1980 1975 l98o 

4.9 6.0 5.8 6.9 

l.l 1.3 0.9
2 

l.l 
2 

1.5 2.0 1.5 1.8 
I 

3.6 5.1 5.s3 6.65 

o.B l.l 

1.8 2.8 

crops 0.5 1.3 

0.2 0.3 0.2 0.2 

0.2 0.3 0.3 0.4 

2.4 2.8 2.3 2.9 

0.6 0.9 0.6 0.7 

1.3 2.1 1.3 1.7 

APPENDIX J 

Balance 

1975 l98o 

-0.9 -0.9 

0.2 0.2 

*(+) o.~ 

I 
I I 

-1.9 -1.5 

*(+) (+) 

-0.1 -0.1 

*(+) *(+) 

*(+) 0.2 

I *(+) I 0.3 I 
I 

I I 
I 

Source: A. Lebaron, Tables S.7, s.8 and S.9 cited in Kaveca, H. 
1973. I.L.O. p.l2. 

l. Estimated production from all crop lands, existing and planned. 

2. Human consumption only. 1965 animal feed consumption estimated at 2 . 

). Sugarbeet equivalent demands. 

*(+) Indlcates slight surplus. 
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APPENDIX K 

Indicated Supply and Demand Balance 

Selected Iranian Agricultural Products 

(thousand tonnes) 

Product 1975 198o 

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 (lint) 155 215 

Animal products: Skins 16 18 

Wool & hair 20 26 

Hides 7 9 

* Net of amount available from domestic cotton seed production. 

Source: ~Lebaron, Table S.lO. Cited in Kaneda, H., 1973. 
I.L.O. p.13. 
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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 SO or 100 years of 

projections for the projects of the Pahlavi dam scheme, SO 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 earlier date and it.s 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 lTIUst be calculat.ed 

first. The sinking-fund factor indicates the number of rlals whlc~ 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 i% N). 

By the application of the single-payment-compound-amount factor lndividually 

to each of the N values of A and by summing the result to obtain F, the 

result would be:-

!: 2 3 n-3 F =ALl+ (1 + i) + (1 + i) + (1 + i) + ••• +(1 + i) r. 

where the first value of A accumulates no interest because it is withdrawn 

immediately upon deposit and the last value of A accumulates interest f~r 

N - l years. Multiplying both sides of equation I uy (l ~ i) gives: 

r;: 2 3 4 ,n; 
(1 + i)F = A[\1 + i)+(l + i) + (l + l) + (1 + i) + ••• +(1 + i)_; n. 



.. 

The relationship may be converted from a series to an explicit exp~ession 

through term by term subtraction of equation I from equation II to give:-

n -
iF A L (l + i) - 1_/ 

Then the sinking fund factor becomes:-

A 
F 

i 

(1 + i) - 1 
III. 

649 

The capital recovery factor indicates the number of rials (A) wh1ch 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 notat1on is 

(A/Pi% N), because:-

A 
p 

A 
F 

X 
F 
p 

In which ~ is the sinking fund factor and ~ is the single payment compound 

amount factor "(1 + i)n". If the equation ITI and the equation: 

" F 
p 

( 1 + i )n 11 are substituted the capital recovery factor: 

will be obtained through the following equation:-

A 
p 

i 
(1 + i)D - l 

A i(l + i)n 
P (1 + i)n - l 

X 

" A " 
p 
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