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Table 1- Descriptive statistics of direct indirect and overhead materials costs

_ Lzo B o0l
P . L& . - > = ve Lo
gye vl . (Jlg))uzs.:lg.o (Jl.l))e\.’lg.o _ - . O pnts diold .
. dlaxs . Standard Ny S o Sl Sl
Variable Average Median - . Variation . .
Number . . devation Skewness  Extension Minimum  Maximum
name ( Rial) (Rial) - range
(Rial)
Sl pas
17 4592392.41 678527.00 7652972.581 1.845 2.259 23658043 12098 23670141
Wheat
‘_;ﬂ abas,d
17 4081180.00 2006574.00 6364352.644 2.114 4.056 22459921 521 22460442
Corn
T@? | 34 8673572.47 2090156.00 13889055.599 1.910 2.626 43775857 12619 43788476
ota

Uibgh Slubxe sl
Source: Research calculations
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Table 2- Computing agriculture water provision in 2018

Costs (Rial)  (Ju,) Lay ;e

Utilization cost (¢ >0 e 43 451117071436
Dam depreciation Cost . Mgl 4 i 59309046905
Annual utilization of Dez dam ;5 s &Yl (g5 0,40 4 s 450000000000
Cost of facilities and networks depreciation lsaSs 5 cluwl Mgl 40} 144492653333
Cost of annual benefit of capital depreciation s yw alls o0 SMagul 45 1576789687320
Total costs  aay ja ggeme 2681708458994
o (e )“’) SRS g u—")““’ d)lt’.‘fi o 5 2615000000
Total irrigation water consumption and preservation
(013 415,515 &) lo oo o b dizjon (58,5 515 )3 b (g lbla o) (509l Ol o 20 S (s a3
Provision cost of one cubic mater agriculture water (accounting method consideringcost of utilized capital 1026
opportunity)
1 b ol plp Of cansd il Hlasl 590 0ad plod sl 4 Coms LaBL dgu Lo > Yo 3]
If there s 20 percent pure profit, the ratio between total price and water price is equal to: 1231
dibie Ol Glojls (o 000 5 A (sl g lol 1o
Source: Statistics and costs of dam and exploitation of water organization of the region.
ABC Leullad a4y a8l papass @i -V Jguo
Table 3- Devoted costs related to ABC activities
Wheat o1 o8 Corn gl &ils w,b Total gea
Direct substances (Rial)  (Jb,) wsbiws 3lge
Consumed seed 5 yae )4 3933627 3394216 7327843
Seed Winnow ,i; ¢,l>4 12098 521 12619
Seed disinfect )%, 5,5 Sshe 1o 12202 2998 15201
Seed transport i o> 81229 48288 129517
Seeding 54,5 678527 917404 1595931
Other ,,L. 83582 2006574 2090156
. Sum of direct substances siime slgo zas> 4801265 6370002 11171267
Direct wage (Rial)  (Jb)) mabitae djeiwd
Harvest 4, 2235748 2933036 5168785
200 2 de> 5 Ssle> 325562 231048 556610
Collection and transport in the farm
Thrash s (e )5 179783 22447 202230
Clear the product Jgame ;3,5 Sb 14430 5976 20406
Other ,L. 1444342 3004437 44448779
Sum of direct wage subiwe 3jeiwd o> 4199865 6196945 10396810
(Overload) (Rial)  (Ju,) ;b
g el 5 siluode] wgh o 7112958 4882885 11995843
(Sum of, preparing and plowing cost)
(Sum of irrigation cost) ()Ll 4y ;e g 21328034 22460442 36498218
(Sum of indirect SUDStaNCes) piiiws y dlgo xox 14120660 9693514 23814174
(Sum of, packing and etc) ..y (st zex 139451 242374 381825
st g Joo siajh gox 2698297 3284883 5983179
(Sum of transport and harvest cost)
(Sum of ground cost) (ye; 4 res> 23670141 16249017 39919158
(Overload cost) ,b s zes 69069541 56813114 118592397

Oigh bl sisle
Source: Research findings
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Table 4- Percentage of costs devotion to ABC activities

Wheat of o8 Corn (gl &ily w,d  Total aes
Direct substances quaiuwe slge
Consumed seed 20 )% 0.819 0.5328 1.3518
Seed Winnow % (s >4 0.003 0.0001 0.0031
Seed disinfect )i, ;5,5 jsie 1o 0.003 0.0005 0.0035
Seed transport ,% Jo> 0.017 0.0076 0.0246
Seeding b5 0.141 0.1440 0.285
Other ,,L. 0.017 0.3150 0.332
Sum of direct Substances s slge o> 1 1 2
Direct wage :puitue 3 joiwd
Harvest 4,5 0.532 0.473 1.005
w25 2 Jo> 5 gl e 0.078 0.037 0.115
Collection and transport in the farm
Thrash 65 e y> 0.043 0.004 0.047
Clear the product Jgame 5,5 Sb 0.003 0.001 0.004
Other ,Ll. 0.344 0.485 0.829
Sum of direct wage subiwe 3jeiwd o> 1 1 2
Overload b,
g 55 g luodll 4jo gon 0.103 0.086 0.189
Sum of preparing and plowing cost
Sum of irrigation cost (¢ ,lf auja zes 0.309 0.395 0.704
Sum of indirect SuUbStanCes piiiwe pé dlgo gos 0.204 0.171 0.375
Sum of, packing and etc .., cavdiu o> 0.002 0.004 0.006
by g Joo dm o 0.039 0.058 0.097
Sum of transport and harvest cost
Sum of ground Cost (yeej auja zox 0.343 0.286 0.629
Overload cost )b yuw zex 1 1 2

Source: Research findings
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Table 5- Sum of costs of direct elements and wages in ABC method

Wheat o o8 Corn o1 &ils w,b Sum zea

Production price (Rial) (Jb,) Wy sl
Product volume (Hectar) (,ksa) aJg5 poe>
(JUs) Jyamee sk yo 01 plas (slee
Total price of product per Kg (Rial)
Guarantee price of sales (Rial) (Jb,) (598 (veuds Cuosd
Mo auie IS @ o)lol duie cons
Ratio between irrigation cost and total product cost

78070671 69370060 140160473
3600 6257
21686 11088
14300 11502
0/27 0/32 0/26

(77 55l) Jgasmo A5 atzsm 4 (oll iz Comiit Jpamo oS 0 (Lol Cuagdit )i 10 )3 Jpuasmo 35 (e =0l (ool 46y
Suggested water tariff = Productivity of product per hectare* Guaranteed price per kg of product™* The ratio between
irrigation cost and product production (3% substitution)

CutS 5 oy pad Mg Ol =(3,5es) JiSa 2 )3 Mg (e
Productivity per hectare (function)= direct productivity into area under cultivation

k7S Ol o e Ol (o2l 48,05 =0T o i pn Cunid

Oiag bl sisle
Source: Research findings

u‘i 0)53 'o.\.lf Jym ).BABC &39) )‘l ui Cuond b)gi).g -1 Jg.\.‘?
Table 6- Computing water price by ABC method for wheat and corn

Jpaxe o ails o, & puis
Product Corn Wheat
SESEmES ) 21230 30926
Area under cultivation-Hectar
SoLS—Jes - 132836110
PRSI ol 111333600
Productivity- Kg
Sfbes )5 2 3 355 e 6257 3600
Productivity per hectare function
Guaranteed price of product sales (Rial)
(Jby J32) e ol odlesi 24298241 14449372
Suggested water tariff (Thousands Rial)
(e ) e S o 16000 10000
Delivered water (per cubic meter)
(JL)) WAV Jlo caSo yio o O Cuod
1519 1445

Water price
per cubic meter 2018 (Rial)

Oigh s basl :isle
Source: Research findings
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Table 7- Datacalculating method and price computing based on water organization (traditional)

Wheat o o8 Corn (I &ils w,b Sum zea
Preparation cost (Rial)  (JU,) ;lwesll a5

Irrigation (¢,L. 188237 221449 564773
Plow 45w 1507206 1517763 4702003
DisC s 104965 1251753 3373394
Leveling zlaws 471883 513778 1656442
Terrace siue,S 539140 573123 1745063

Other ,L. 129683 344573 518942
silwoslel abja gex 3879113 4422439 12560616

Sum of preparation cost

Planting cost (Rial) (JU,) cuils 4y

Fertilizer 555
e T 485959 485959 1821586
Bought animal fertilizer
o 295 Jox auin 87684 746159 916675
Transportation price of fertilizer
o 255 Bl e 40521 28673 133494
Price of fertilization
o3 S olesd 395 2085244 2699240 7295964
Chemical fertilizer
koS e auje 69798 87434 228279
Price of chemical fertilization
hoed 395 (Bh355 4z 334953 479025 1143080
Cost of chemical fertilization
Seed ,dy
Consumed seed b0 )& 3933627 3394216 10834627
Seed wWinnow ,4, ¢)l>4 12098 521 22509
& O”_S ghe 42 12202 2998 22447
Seed disinfecting
Seed transport ,% Jo> 81229 48288 202438
Seeding 34,4, 678527 917404 2305088
Other ,l. 83582 2006574 2224483
el i e 8105423 11192485 27150670

Sum of plant cost

Growing cost (Rial) (JU,) cudls aij

Water cost Ly o 5796454 8961026 21676263
Irrigation (¢,L 175142 2986800 6966924
Fertilization > 1569965 3264929 6183410

> Jo> digje 62281 100094 225010
Cost of fertilizer transport
b5 M’“ . 329976 41869 1066932

Cost of fertilizing

Crashing S ale 4248 112421 121396

Diluting 5,8 <& 396 21031 22096

Herbicide _zsdile 638756 1010627 2045180

Insecticide S i 234484 169767 563128
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Other poisons pgew ple
Spraying _slew
ST S 5glge 05)ke
Biogenetic fighting with other pests
Other ,,L.

b 4y zer
Sum of growing costs

3894 12785 21052
668199 810959 2014758
312 11723 12140
547927 2158830 2970945
11610033 20039361 43826228

Harvest cost (Rial) (JU,) cuils p a5

Harvest 4,5 2235748 2933036 7238514
o e s Saslees 325562 231048 789345
Collecting and transporting in the farm
Trashing g8 ey 179783 22447 388905
Jyae 35 S
: 5976 39917
Clearing the product 14430
A b b (S 45581 31401 122520
Packing in package or box
S S _ 86206 98054 259304
Bag making and loading
Transport je> 892396 1374045 3075234
Other , L. 1444342 3004437 4790062
by i g 5224048 7700444 16703802
Sum of harvest cost
Ground costs (Rial) (JU,) cwme; 4 s
Ground Cost (yeej auja 11602795 16104922 39919158
(52 12 )55 slo a0 g 40421413 59459650 140160474
Sum of production costs (per hectare)
Vi) 0350 gl 5 30926 21230
Multiply: area under cultivation (hectare)
u\!’\a}u J§ (X Pw dL@f L Cuwl )J'l){
1250072613940 1262328373634 2512400987575

Equals to total cost of the whole product

Ui slbasl 15l
Source: Research findings
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Table 8- Estimation and results of the table (7)

Wheat o o Corn g &y &b Sum  zes
Profit and loss ;b ; g 3gw & 90
(p,55k5) 5% o> 76428000 132836110 209264110
Product volume
Multiply sales price per kilogram (Rial)
(Je) P98 e b‘f“' ""l_’{ 1092920400000 1527880937220 2620801337220
Equals to sales price (Rial)
C_”’ °'\“z_ Pl sl fb"z S -1250072613940 -1262328373634 -2512400987575
Deduction of profit total price of product
Al oy b 9wty ol il -157152213940 265552563586 108400349645
Equals to impure profit or loss
(Jy) ¥gasme JS 00 plos sleg 1250072613940 1262328373634 2512400987575
Total price of the wheat products (Rial)
. ’\‘Jy o 2 "”‘“” 76428000 132836110 209264110
Divided into production volume
(Jbs) 8 2 03 s sl b ol 16356 9503 12006

Equals to total price per kilogram (Rial)

T¥it Jgama ohS yb 0ad dule b9, Coosdit iS5 y0 )3 Jouamme Mgi (lise =0 (ooloiduy 4855

CulS ) g e Mg Ol =(0,5bes) S 0 ) A e

k525 Ol w2y el O (0l 46,5 =0] xS oy Cuod

Ohgh bl sisle
Source: Research findings

<l Glojl gy 4 F Cund 391 =% Jgo
Table 9- estimation of water price based on water organization method

Jgazwo & e Sl ab o,
Product Wheat Corn
Area under cultivation ,lSe-cuiS 55 adaw 30926 21230
Productivity Kg s,3sks—aJg )l 76428000 12836110
(2,5ae) 5 12 3 27 e 2471 6257
Productivity per hectare function
(Jb) 025 dpuloce (g9 o 16356 12006
Calculated sales price (Rial)
(Jho) 023 epubre 298 oo olul 2l o ot 08— 1212642 2253625
Suggested price of water based on calculated sales price(Rial)
Delivered water(cubic meter) (cuSe i) Jgoo Ol o 10000 16000
Water price cubic meter oo yiom ol s 121 141
s el 5l
Source: Research findings
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ol oas plod slay (pees ol Lol Copdn Jlosl sla o,
ol 8 |y axwgs ) O (oolasdl Lids cogli Slage 45 Lk o
il oo
Syl pupud by cdlad (Lo obdl e pluw
Bl plwlid clm o plojl (st (b jo wlus & S

ol e 4y (55)5ltS” i )3 Ol ealeg s S90S &

5 o) el pas 5 ¥ gamms (gl Lo (4938l g, ul38l
Sea ol S oad el ))Se JLSid ol es 9 (0L S
i (55,9188 (slmodygl, g sl )0 ClaS g pre ol
» 2928 o SIS 9 LB mos Co e (plplly 95



Vol led law p sbai 3o Ghe) 055y b skl (SaSd 53 (633l T o plod (5lg dmwlxo

(ABC) cdleb (slive p (obaissn Jao &8 cusly pledl bl
i (]2l @lge 9 LadgraS 9 3190 5l ()l Cunslys
06 ol Ol sod g amd gy 1) Of plojls (i abaje
L bld il cae fab g Jo ]y cdled slue o b s
g b ABC ba,y el 11 ol elisl |, o1 e colallaa plos
ilwodly 5 dxwgi LSl cul 039l walys aS” sla Solw 4
5 Laanip (gilwding 4 plpte dBMe @ dagil 93l (gt
Cal 03905 ']y J9:8 BB cungllan (55T dgw apils ]38
Combion (hdinzn (g 93 ol j) oolitel (slajlae @ d247 L L
Olosl (st (2l i (635 )5 Sl (g2 5 g oS
D903 Celled (glioyy (2l s (5jlwodly & plaS] O
2 gl oy &8 295 o0 ey <9y il 65 51 S
sl o pbair Gilwodly cue oY (o Shy pogad
SIS 9 Sl ol 3 plon U oS )13 jlaise el
2 pen 3y )18 ooliiwl 3)90 lled Slie (ol sn
5 sl e Joles 45793, 5 oo sl ST (sl sty
a9 (o il (i Ol 5 g (GAadg:
sbise o 32 4239 L ol dslio 5 (ABB) cullabd (slivayy
g bl 2ol Siagh bl @l awlie 5718 oloj clled

i 02latl oot 5l (o) LS aoeis () & eyled 0
Jloms asb 5 oylal slaasics p» el slus p obanis
P98 by a9y CSp dn dag L aS b (s
ORIl iomed 9 9938 Slanwgi slag )b 5 Sle slrasys
2 & Sy e Sl oo Sl jl sdlil (o,
ol 0123,8 lal3)

i Gl p3Y Ol 0 plod (log 4 dn g5 b D9 o dloiitin
&S b il Bl oo, Ggo a4 Ol F5 33,5 Mol Ol Larass
25 ol dgy (o Bymas Sl S ol g O Sl il el
Al Gl 05,9l aos g S o5 s sl 3 (psian
58 alp S8 55 )bl 03]l gm0 4 yel ] &S

ladi e i 45 4b ol axd ol Glegl ol
@ Gy Sl Capde slads ol 1 (S Wl o b sy
I i onl (hb g silwodly b 45T 08L (355 (6 S waouas
Sl @5 0=bey 331 9 00)S Byl Cupie s (SN
9 Langylis colw 15 33,5 o (o i <8 5 (69139
dwgi g ol Copie Jolite bLs)l an angi 55 Loyl p
Coponl Pl dgio 93 pl (oot LS| (85 Jlaiyd g (5)9liS
Sl basye ysel 5,5 15 (55,5liS (iS55 5 il 1y ol
D5 M g (55l Sise cpl 3 i b g cusl ()bl
S oo M (S (6x90 50 9 Mg Capde )1 Jol>

&l

Agricultural Ministery. 2000. The report of producing agriculture crops cost. Programming and budget assistance

1-
statistics and information administration. (In Persian)

2-  Agriculture Ministery. 1997. Statistics and information center. (In Persian)

3- Garrido A., and Calatrava J. 2014. Agricultural water pricing: EU and Mexico, this is one of the background
reports supporting the OECD study. Sustainable management of water resources in agriculture. Available at
www.oecd.org/water.

4-  Aminian F. 2009. Determinatin of agriculturalwater’s economic value: A case study underground water sources of
damghan. M.S. thesis, University of Tabriz, Iran. (In Persian)

5-  Cooper R., and Kaplan RS. 1988. Measure costs right: make the right lesisions. USA: Harward Business Review;
pp: 96-103.

6- Chifamba E., Nyanga T., and Gukurume S. 2015. Irrigation water pricing and cost recuperation for sustainability
of irrigation projects in Nyanyadzi, Zimbabwe. Russian Journal of Agricultural and Socio-Economic Sciences
3(15).

7- Doppler W., Salman A.Z., Al-Karablieh E.K., and Wolff H.P. 2002. The impact of water price strategies on the
allocation of irrigation water: The case of the Jordan Valley. Agricultural Water Management 55: 171-182.

8- Ehsani M., Hayati B., Dashti Gh., Ghahremanzadeh M., and Hosseinizadeh J. 2011. Calculating economical value
of water in barleycorn production in irrigation network of Ghazwin plain. Journal of Water and Soil Science
22(11):187-200. (In Persian)

O-

Hosseinzadeh J., and Kazamiyeh F. 2016. Place of water resource management in agriculture development: A case
study in Tabriz plain. Journal of Economic Research and Agriculture Development of Iran 44(3): 369-377. (In
Persian)

1- Activity Based Budget
2- Oriented Activity-Based Budgeting Time



1¥AQ 5l ) o leds FF al ((65)9LiS dxwgi g olasdl 4y yid \RK)

10-

12-

13-

15-

16-

Khajavi Sh., Hallaj M., and Sheikh A. 2016. Studying effect of function total water price of system based on
management belief of relevance and efficiency of resulted data of the system: A case study petrochemical industry
of Iran. Journal of Financial Accounting 8(29): 156-139. (In Persian)

Mansouri M., and Ghiasi A. 2011. Computing total price of agriculture water of cistern dams based on economical
engineering: A case study in Mahabad and Barun cistern dams in Western Azarbiajan. Journal of Economy
Agriculture and Development 10(37): 171-192. (In Persian)

Montazeri A., and Mirshafiee S. 2012. Development and application of multi standard phase modulation of water
pricing in irrigation networks. Journal of Irrigation and Drainage of Iran 6(3): 226-237. (In Persian)

Namazi M. 2008. Introducing second generation of cost finding based on activity (TDABC). Journal of
Accountant 22(192). (In Persian)

Rahnamaei Rudposhti F. 2008. Management accounting based on value creating cost management. Islamic Azad
University Publication, Science and Research Branch. (In Persian)

Rezania A., Meshkizadeh M., Zibanchi M.H., and Sharifipour M. 2006. Optimization of irrigation networks design
and drainage using value engineering. Fourth National Value Engineering Conference, 10" January 2009. (In
Persian)

Venot J.P., Molle F., and Hassan Y. 2013. Irrigated agriculture, water pricing and water savings in the Lower
Jordan River Basin in Jordan. Colombo, Sri Lanka: International Water Management Institute. 61p.



Journal of Agricultural Economics and Development 33l drwgi g oLl 4y pid
Vol. 34, No. 1, Spring 2020, p. 97-111 AV .o ATAA Sl ) oyleds FF uls

Calculating Total Cost of Agriculture Water in Irrigation Networks using ABC
Method
(A Case Study of Irrigation Network in Dez in North Khuzestan District)

F. Baktash!- K. Azarbayjani?*- Gh. Hossain Kiani*- S. Karimzade*
Received: 04-02-2020
Accepted: 25-02-2020

Introduction: One of the most efficient methods of demand management that leads to the regulation of water
consumption pattern is amendment of pricing system based on total price of water in agriculture sector. In fact,
one of the best policies and methods to maintain water resources through proper water pricing in different
regions is to utilize an optimum pattern of water consumption. Evaluating common systems of irrigation in
Khouzestan (Dez network) has indicated that the functions of most of them have been decreased because of
defect in design and implementation, inappropriate maintenance, delaying in repair and lack of proper
management. Economically, the costs of investment and projects construction has been considerably more than
the predicted amount; moreover, the projects construction mostly lasts longer than the due date. In terms of
management and utilization, decimation of water leads to stagnant water and salinity problems. Therefore,
inappropriate utilization causes injustice in water distribution and discrimination among utilizers.

Materials and Methods: This study aimed to calculate the total cost of agriculture water considering
funding costs, utilization costs and maintaining the costs of facilities from the perspective of Water Organization
of North Khuzestan district and determining the total cost of agriculture water in irrigation network using
Activity-Based Costing (ABC) method in the crop year 2018. Activity based costing is a cost-finding system that
uses cost stimulants of activities to assign overhead costs of products. In fact, it is a resource consumption model
that can provide proper information to help making decision about the improvement of product process.
Statistics and required data were collected from agricultural Jahad organization of Khouzestan province and
water affair organization of North Khouzestan district.

Results and Discussion: The price of water per cubic-meter in each activity based on costing method for
wheat and corn products are 1445 and 1519 Rials respectively. It can be concluded that the quantities calculated
by the Water Organization for both wheat and corn are much less than the quantities of agriculture water
provision cost that is equal to 1231 Rials. Thus, the prices paid by the farmers for the products, wheat and corn,
which are 142.1 and 201.3 respectively, are less than the cost of water supply. Therefore, the paid price of water
could not compensate the cost of water supply. In general, it is revealed that the activity based costing (ABC)
system can be one of the management solution to achieve the accurate decision making to resolve the
informational requirements of the management and to benefit the company by implementing and planning this
system. In addition, the results show that using ABC method in computing total cost of agriculture water in
North Khuzestan leads to more accurate overhead costs dedication that causes not only to obtain accurate and
correct data but also to acquire simple implementation of costing system that can benefit the managers strongly.

Conclusion: The study finds that ABC system is more accurate and correct to compute overhead costs and
leads to accurate and correct data beside simplicity in executing a cost finding system that can have many profits
for the managers. Considering the total cost of water, it is necessary to amend the water assignment and increase
the water price gradually to decrease wasting water and prevent from overuse of water. Moreover, it is necessary
to expand the area under cultivation and increase the farmers' income to improve the output of irrigation.

As water is the essential element to produce agricultural crops, costing policy based on the real cost of water
should be executed gradually. It should be noticed that pricing water based on the real water price is not enough.
The total costs obtained from the farmers should be applied to improve the water resources of agricultural
sections and efficient management of water supply plan.
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