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Abstract

Inspired by the conceptual framework of carrying capacity,
this study tends to answer the challenge of equilibrium of
population, water, and food security in Iran. In this regard, the
size and age-sex structure trends of Iran population and
accordingly the Iranian food requirement changes in the last
seventy years have been evaluated. To do so, the amount of
blue water used for actual agricultural production and meeting
the needed food pattern has been calculated and compared
using the concept of water footprint. The results show that the
trends of some products such as sugar, fruits, and cereals are
beyond the needs of the population, while the trends of other
products (such as oilseeds and proteins such as red meat, eggs,
and dairy products) have not met the population's nutritional
needs in the country. Furthermore, the estimation shows that
food production has exceeded the water resources carrying
capacity in Iran since 2006. Nevertheless, if the optimal pattern
of food production in the country and solutions such as
reducing waste and losses in the agricultural sector had been
used, the programmable water of the country would have still
met the food needs of the country's population.
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WLP: Wastes and Losses of Agricultural Products ., , Sladol Jho ey jolaie & ospde oyl ()

(Percent)
AW: Agricultural Water Consumption (MCM)
BWHFP: Blue water footprint
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Description of Equations 1 & 2
n: Food groups [1= grain (bread & pasta) products,
2=Rice, 3= Beans, 4=Potatoes, 5=Vegetables, 6=Fruits,
7=Red Meat, 8= White Meat, 9= Eggs, 10= Milk, 11=
Veg. QOil, 12= Sugar];
t: Year (from 1978 to 2020);
i: Age groups [1=2-3 years, 2= 3-4 years, 3=6-11 years,
4=12-17 years, 5=18-29 years, 6=30-60 years, 7= 60+
years].
DP: Desired food Products (Thousand Tons)
P: Population
PDF: Per capita Desired Food (gram/person/day)
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Table 1- The desired pattern of food consumption based on the concept of food and nutrition security by sex-

age groups
oo (o g (uw SWog,5 )3 (IS Cutol pgde (bl 2 (1SS 3150 B puan Dgllan (59N ) g
Age Groupe 2-3 years 4-5 years 6-11 years 12-17 years 18-29 years 30-60 years 60+

Product Female = Male Female Male Female Male Female Male  Female Male Female Male Female Male
Bread 50 50 60 60 110 110 270 350 240 340 210 340 150 220
Rice 30 30 30 40 70 80 60 100 75 120 75 120 75 80
Pasta 30 30 20 30 20 30 20 30 30 50 20 50 20 20
Beans 10 10 10 10 20 20 20 26 30 20 20 20 20 20
Potato 30 30 40 40 70 70 70 100 50 90 40 90 60 50
Vegetables 150 150 150 150 250 250 400 400 400 300 300 330 300 300
Fruits 150 150 200 200 200 200 280 350 280 320 280 280 280 280
Red Meat 20 20 20 20 60 40 50 45 40 38 50 35 30 35
White Meat 10 10 30 30 50 40 64 70 70 64 70 64 65 64
Egg 30 30 30 35 40 35 35 50 35 35 35 35 35 35
Dairy 300 300 300 300 400 400 500 450 400 350 500 350 500 400
Veg. oil 20 20 30 25 30 35 35 45 25 45 25 40 20 49
Sugar 20 20 30 35 25 30 30 40 30 50 30 40 20 30
Total 850 850 950 975 1345 1340 1834 2056 1705 1822 1655 1794 1575 1574

Unit of measurement: Gram (per person/per day)- Source: National Document on Food and Nutrition Security (2012)
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@ pY S sl ¥ Jss ) zoske (lol wlie ) eolicl

Table 2- Sources used to estimate agricultural products (1978-2020)
(Y923 U IYAY) jguiS 13 (oli€ ¥ gaasmo wdgi (51 00wd 03lius! (5,lof aslio —F Jgua

Products Sources Remarks
Cereals. Rice Ministry of Agriculture-Jahad: 1- Cereal, with the exception of rice, has
Beahs, " «Review on harvest level as well as production rate statistics Efsgu(ggs'derw in grain (bread & pasta)
of crops over 36 years (1978 -2013 :
VPotzit%els, P years ( ) 2- Cucumber and greenhouse vegetables are
(e)gll?s eaé dseSl * Agricultural Statistical yearbook of the Crop Years (2004- included in vegetables.
Sugar ’ 2005 to 2017-2020) 3- The data on sugar include both sugar
* Agricultural Statistical yearbook, volume IIT (2015-2020) canes and sugar beets.
Ministry of Agriculture-Jahad:
*Agricultural Statistical yearbook, volume IIT (2008-2020)  Epits are included in Horticultural crops -
Fruits *Review on harvest level and production rate statistics of ~With the exception of Cucumber and
crops over 36 years (1978 to 2013). greenhouse products- plus kitchen garden
fruits such as watermelon and melon.
*Agricultural Statistical yearbook of the Crop Years (2013-
2014 to 2017-2020)
Ministry of Agriculture-Jahad:
*Review on production process of Iranian protein products For white meat data gathering, chicken
Red meat. OV 4 decades (1974-2013) production rate has been extracted from data
- ' . - f Ministry of Agriculture-Jahad, fish
«Agricultural Statistical yearbook, volume I1 (2002-2020) ~ ° _ ,
VI\E/ggl;tse R}ﬁ?& e grtlcu ?Ila ;tlst_lcta_ ylear ook, volume LI ( ) production rate has been extracted from data
' enter of Iran Statistical:

*Time series of Iranian economic, social and cultural
indicators and indexes over 50 years (2020)

of Statistical Center of Iran, after then all data
have been merged together.
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Table 3- The percentage of wastes and losses of production, post harvesting handling and storage, processing
and packaging, distribution and consumption stages in Iran

) d).va.o 9 &)‘93 cd.ﬁgw 9 U*’)‘b)" ‘djluwb).;és 4.\.3)95 JA‘)@ L ‘é.:l.i.c UYW ol 9 ubqb.b 0y -y Js-\é

ol

Commodity Agricultural  Postharvest handling Processing and Distribution  Consumption  Total
Groups Products and storage Packaging

3Cereals 7.0 7.6 3.5 2.0 3.0 23.1
2Rice 6.0 2.0 3.5 2.0 3.0 16.5
aSugar 5.5 2.5 10.0 11.0 3.0 32.0
3potato 7.0 10.0 10.0 11.0 3.0 41.0
aBeans 8.0 3.0 8.0 2.0 10.0 31.0
aVegetables 4.8 12.5 25.0 10.0 7.0 59.2
20il seeds 5.0 2.0 8.0 2.0 1.0 18.0
aFruits 4.8 12.0 25.0 10.0 7.0 58.8
bDairy 35 6.0 2.0 10.0 1.0 22.5
bEgg 5.1 0.3 5.0 7.0 4.0 21.4
bRed Meat 5.1 0.3 5.0 7.0 4.0 21.4
bWhite

Meat 6.0 2.0 6.2 9.4 3.4 27.0

Sources: For @ commodity groups, the percent of wastes and losses for Production stage and Postharvest handling
and storage has been collected from Keshavarz et al. (2015).

For b commodity groups, the percent of wastes and losses for Agricultural products stage and Postharvest
handling and storage has been collected from Gustafsson (2011).

*All data for other stages have been collected from Gustafsson (2011).

*The calculation details are described in the text.
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Table 4- Allowable water for planning in agriculture
S2gWS (5w )3 joulS (552 )l BB ol (l5ae —F Jgoa

Surface Water Underground Total Water
Allowable Water
Resources Water Resources Resources
Allowable water for planning in agriculture based on 30331 29 356 52 687
the amount of renewable water and returned water
Allowable water for planning in agriculture based on 30331 31379 6171

water allocated to the agricultural sector

Unit of Measurement: MCM, Source: Ministry of Energy (2015)
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Table 5- Water footprint of agricultural products by main food groups indicated in the national food and
nutrition security document

Water . . Red  White - Oil
Footprint Bread Rice Pasta Beans Potatoes Vegetables Fruits Meat  Meat Eggs Dairy Seeds Sugar
Green 1164 267 1164 823 36 36 162 12320 4326 4466 663 1551 734
Blue 1075 2331 1075 5508 271 271 814 10713 441 450 573 4847 993

Unit of Measurement: (m*Ton), Source: Mirzaie-Nodoushan et al. (2020)
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Table 6- Population size by age-sex groups associated with food security
218 Conlal b bad po odies 5 o (5095 ) Cannor Suaai —F Jguo
Age Groupes 2-3 years 4-5 years 6-11 years 12-17 years 18-29 years 30-60 years 60+
Product Female Male Femal Male Female Male Female Male Female Male Female Male Female Male Total
19502 471 478 404 411 1081 1104 1068 1091 1824 1885 2315 2426 668 728 17119
19552 642 677 544 564 1238 1271 1037 1069 1950 2015 2588 2770 661 686 19294
19602 759 809 707 760 1686 1792 1132 1169 2015 2085 2898 3145 679 659 21907
19652 828 874 768 813 2043 2187 1547 1641 2066 2140 3259 3522 714 689 24955
19702 923 974 865 915 2309 2455 1951 2098 2431 2542 3624 3884 769 742 28514
19752 1039 1100 968 1028 2593 2758 2220 2365 3168 3361 3981 4203 817 816 32730
19802 1289 1359 1155 1223 2961 3155 2523 2713 3914 4275 4504 4721 925 934 38650
19852 1737 1793 1558 1621 3787 3997 2956 3213 4608 4886 5403 5475 1181 1220 47347
19902 1865 1924 1872 1920 5034 5247 3772 3985 5404 5552 6454 6667 1456 1592 56366
19952 1515 1578 1696 1770 5473 5673 4777 5011 6224 6500 7454 7543 1747 1938 61443
20002 1137 1180 1232 1279 4666 4853 5462 5654 7752 8124 8833 8914 2024 2210 65623
20052 1088 1133 1071 1114 3627 3761 4827 5023 9465 9721 10753 11104 2265 2407 69762
2006b 1008 1058 1035 1091 3206 3364 4487 4708 9630 9721 11000 11289 2655 2655 70473
20102 1207 1263 1157 1206 3310 3448 3753 3847 10087 10113 13061 13164 2747 2812 73763
2011b 1188 1249 1143 1204 3155 3301 3413 3533 9753 9761 13521 13711 3137 3023 75150
20152 1343 1421 1293 1360 3509 3688 3231 3346 8881 8857 15807 15946 3324 3644 78492
2016b 1385 1466 1305 1378 3640 3824 3202 3360 8301 8499 16440 16827 3752 3655 79926
20202 1473 1554 1414 1500 3917 4146 3418 3590 7218 7287 18331 18359 4276 4370 83993

Unit of Measurement: Tousound Inhabitants

Data Source @: United Nations, Department of Economic and Social Affairs, Population Division (2019).
Data Source b: Statistical Center of Iran, Population & Housing Census (2016,2011,2006).
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Table 7- The real agricultural production by main groups of food security products
218 Cugtal ool (slbog 5 S 4 (1 dlge (ABly WF oljwe -V Jga

. . White  Red . Oil
Year Cereals Rice Beans Potato Vegetable Fruit Meat  Meat Egg Milk Seeds Sugar
1978 4924 741 203 735 392 397 _ 160 2620 179 3554
1979 5981 920 226 1037 526 _ 375 _ 160 2620 151 3824
1980 4712 501 249 1338 659 400 _ 200 2750 124 3640
1981 7621 981 178 834 1959 _ 420 _ 230 2800 96 4949
1982 8563 1605 296 1814 2398 _ 437 _ 222 2850 109 6131
1983 8014 1216 289 1740 3299 _ 460 _ 230 2900 111 5701
1984 8529 1484 303 1784 3477 _ 480 _ 230 2950 90 5518
1985 8966 1776 346 1725 3882 _ 520 _ 230 3200 100 6336
1986 10137 1784 376 2349 4287 _ 500 477 230 3250 105 7327
1987 10479 1803 341 2348 4409 _ 515 528 250 3250 133 6030
1988 10842 1418 297 1444 3250 _ 525 573 260 3400 146 3678
1989 8933 1854 264 2033 3120 _ 560 631 280 3827 179 3535
1990 11564 1981 439 2516 2697 _ 570 665 315 3929 193 3641
1991 12083 2357 576 2612 4549 _ 595 748 340 4035 159 6374
1992 13656 2360 674 2708 6445 _ 625 874 390 4145 248 7861
1993 14487 2281 643 3222 5561 _ 643 929 450 4281 296 7275
1994 14426 2259 627 3185 5274 _ 658 963 516 4450 227 7152
1995 14877 2301 676 3074 5698 _ 670 1019 467 4540 198 7380
1996 13406 2685 704 3140 7514 _ 685 1050 486 4705 198 5520
1997 13433 2350 546 3284 6903 _ 720 1112 470 4895 233 6813
1998 16197 2771 577 3430 7998 _ 147 1096 498 5105 259 6957
1999 11828 2348 471 3433 8737 _ 721 1137 570 5564 238 7784
2000 10894 1973 562 3658 8322 _ 729 1228 580 5623 209 6699
2001 12946 1990 558 3486 8113 _ 743 1284 581 5748 199 7844
2002 16973 2888 670 3756 9412 _ 742 1344 547 5877 234 9810
2003 18001 2931 671 4211 9937 _ 752 1546 629 6316 247 11129
2004 19435 2542 665 4454 9772 _ 785 1627 655 6720 229 10827
2005 19160 2737 639 4830 10954 _ 800 1760 759 7179 316 10433
2006 19786 2612 678 4219 11510 _ 829 1936 677 7741 331 11669
2007 21352 2664 711 4026 11983 _ 866 2030 703 8251 325 10722
2008 10108 2070 370 4733 26600 691 2128 727 7024 327 5536
2009 15797 2137 421 4109 30136 703 2210 751 7204 291 4837
2010 17094 2490 419 4275 32062 738 2330 767 7438 257 9514
2011 13119 1893 421 4708 33131 741 2518 700 7686 307 10346
2012 13382 2360 462 5069 33029 747 2710 913 7952 310 9431
2013 13968 2450 505 4598 35240 755 2852 893 8268 305 10004
2014 15204 2347 615 4989 35559 785 2033 925 8800 217 11320
2015 15893 2348 519 5141 38340 806 2123 931 9140 158 13001
2016 19487 2921 671 4995 40304 823 2069 941 9653 209 13445
2017 16443 3206 700 5019 40074 835 2237 888 10184 234 15880
2019 18345 4422 699 5237 45878 859 4015 1017 11002 662 8403
2020 18508 4561 788 5637 48510 884 3910 1082 11268 532 13358

Unit of Measurement: Thousand Tons.

*Sources are described in table 2.

**The Fruits & vegetables production statistics are merged since 2008.
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Fig. 2- The comparison of agricultural products with desired food products 1978-2020
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