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Abstract

Due to the geographical location of Iran, which is located in an arid and semi-arid region and increasing consumption of water, Iran will face
a water crisis in the future. Therefore, it is necessary to consider different strategies in the country's water consumption management. In this
study, using strategic models, virtual water trade between Iran and other parts of the world was investigated for 2014. This study was carried
out in three steps. First, the virtual water of selected products was calculated and in the next step using SWOT model, weaknesses, strength,
threat and opportunities of virtual water exchange were identified. Then, QSPM and Friedman (stakeholder) matrices were used to quantify
the strategy and determine the best operational strategy. Investigating the SWOT model, it was found that the appropriate strategy to move
towards the optimal conditions is the aggressive strategy. The QSPM matrix analysis also showed that the focus on the production of low-
virtual water products especially saffron and raisins (5.37 points) and using foreign investment for the processing of low-virtual water
products (5.1 points) are the main operation strategies in this research. The results of the stakeholder matrix also showed that using foreign
investment to process low-water virtual products and then export these products (score 105) is the best option for exchanging Iranian
agricultural products. Therefore, applying these two strategies will also address the country's water problems and, on the other hand, the
economic issues of agricultural commodity exchange are resolved.

Keywords: Matrix of stakeholders, QSPM, Virtual water trade, Water management strategy.
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Figuré 1. Virtual water status in the worldwide (22)
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Table 1. Virtual water budget for studied agricultural
products in 2015 (12)

Import (MCM) Export (MCM) Budget (MCM)

17469.81 5094.64 12375.17
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Figure 2. Research flowchart
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Table 2. Virtual water and per capita consumption of selected products (authors, 12, 13 and 14)

Product Virtual water

Per capita consumption

Per capita VW consumgtion
)

(m*kg) of the country (kg) of selected crops (m

Wheat 1.02 226.30 230.8
Rice 1.87 45.28 84.6
Maize 1.20 21.75 26.1
Sunflower 9.05 5.04 45.6
Bean 3.18 2.88 9.1

Potato 0.52 58.79 30.5
Onion & Shallot 2.19 23.21 50.8
Apple 0.40 38.50 15.4
Orange 0.56 24,74 13.8
Pistachio 7.71 0.76 5.8

Saffron 298 0.0015 0.44
Date 8.85 11.28 99.8
Pea 4.18 3.71 13.2
Tea 5.07 1.10 55

Poultry 5.84 25.28 147.6
Beef and Lamb 13.06 10.58 138.1
Raisin 0.84 0.88 0.7
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Table 3. Internal factor evaluation matrix (IFEM)

Strength (S)

Weight Rank Weight points

S1  Climatic Diversity
S2  Soil Fertility
S3  Abundant human labor

S4  Technical and scientific potential of the country in the field of agriculture
S5 Suitable position of the country in production of high economic value products such as saffron

S6  Various interchange routes
S7  Ability to produce and export medicinal plants
S8  High quality of some agricultural products

Symbol Weakness (W)

W1  High content of virtual water in most exported products

W2  Low water use efficiency
W3  Low water price

W4 People diet

W5  Lack of land use planning

W6  Lack of management and supervision of water harvesting
W7  Failure to process, package and market the final agricultural products

W8  Supply and demand imbalances

W9  Non- cooperation of farmers in implementing optimal cultivation pattern

No water recirculation
Existence of petty ownership

Poor quality of exported products compared to similar samples

0.059 4 0.238
0.044 3 0.134
0.029 2 0.059
0.074 5 0.373
0.059 4 0.238
0.059 4 0.238
0.044 3 0.134
0029 2 0.059
Weight Rank Weight points

0.059 4 0.238
0.059 4 0.238
0.044 3 0.134
0.059 4 0.238
0.059 4 0.238
0.044 3 0.134
0.074 5 0.373
0.044 3 0.134
0.029 2 0.059
0.029 2 0.059
0.044 3 0.134
0.044 3 0.134

- - 3.59
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Table 4. External factor evaluation matrix (EFEM)

Symbol Opportunity (O) Weight Rank  Weight points
o1 High pricing of some of the country's products including saffron and raisins 0.085 4 0.340
02 Ability to import products with high content of virtual water 0.085 4 0.340
03 Persian Gulf markets 0.063 3 0.191
04 The possibility of exchanging Halal products 0.063 3 0.191
Foreign Countries Invest in Transition from Traditional Agriculture
05 to Industrialization 0.042 2 0.085
Ability to produce new agricultural products such as locusts based on the needs
06 of global markets 0.063 3 0.191
o7 Possibility of transboundary agriculture 0.021 1 0.021
Symbol  Treat (T) Weight  Rank Weight points

T1 Sanction from arrogant countries behalf 0.085 4 0.340
T2 Insecurity and instability in the region 0.106 5 0.531
T3 Climate change and drought 0.063 3 0.191
T4 Financial constraint 0.042 2 0.085
T5 Aerosols 0.042 2 0.085
T6 Import goods with low virtual water content 0.085 4 0.340
T7 Eliminate agricultural opportunities by importing crops 0.063 3 0.191
T8 Possibility of dependence on foreign countries on staple products 0.085 4 0.340

- - - - 3.46
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Figure 5. A comparative review of the SWOT analysis table

U5 o S 832l (il (0) S w55 L

sl sl L3 Bk Gibe ST sl 355 o
e &S AS 0 Ol sl ) il e (SO) el
Glcws b pimes 5 OB blE g5, S0 auS
OF bl Al 55 ol slagsssaal 5 0350 sddOly
g5 Joar Ol 5558 oyl cul el 23 S el
5 res b L ol Sy Vel
Sl Supe ol Sl AL S en 5,sliS Y peae
Canle 6 o 5 LS e3lizad ol Y pame CuES
Sl 2V Shialo VB 51 sk byl 5 (e

ool eprals VS 6)l>v.a /g.j Sy e 5> 4S

-
/

(ol @’ o35 Sy 5iS Lk e)lse ol 1 e
Nyame W5 5 M Nyams gl L
o3 ke Sler bbb Sl elely n 8 55,58
Gl ol ol 3 ¢l Cas o VL (/14
Sl Ol Gl Mg S LAS gLl piS
(/oYY Sos skeel) adkaie > SUW o s el (5les
ozl (LSl Gla) 528 o 25 g 5 A3 Lol
N ams 3,50 55 2ol GlansS 4 (Sal
oS Gibme Ol e b Y Slsls 5 il
0 Ele s bhdg i O G5 5k
LS asie (6l ch?wC;)L?J

Sl ol sl S Jelss ol Slael g s
4 a5 eap Y/04 Olnl (55,58 DY gz (55l
el (il ST ol s Lt Jelge B gl
ol S el s YA she 58 s else Ll
b oandls Ol 5 5iS &S el opl edasolis Ll
e Samd e 5 oo b aS alse Sl BB
awdlm s Sl a b bl (6l e g S o bl
Sl sl e L3 S cmse &S alse 1o
odal s Sl (0) IS8 oS (5593 Lgd o Silme
Aas e 0L |, SWOT s 5l 5l

-
Sl e s
" * L

Y44 Olwsl g slg m Y opledm Ve oy

At



Ol o5 5 8398 Y pams s5lme O Jsls (65 15 Sy e Joe

503 St e SV s ple 4 o Ol de
iP5 Ll LS sl sy Ol ) e o
0353 550l el Sl Gl Bk 51 (15
Ol Slasly e E) i 5 B s S sl OF s
By el Jpame pl D3 edd e (il
el 0 1 (0) gm0l ol (glas al

5 odaaly) glas aly (g5le oS Gl A e cpl s
el 3 a0l DS Sles Ol ey Cpimen
oS oSl (S nl Gl s ss e eslinul QSPM
A QD) Jsde oo s 4 QSPM

SV pams S A8 al 508 sl YL saladl
K S o 3 e el 3 eSS 5 ateg Ol e Al
S adly oene slen SMolse lael,y Ol 4l 428
Sl bl s LT 4 Blse Gk ol
L pbws S G Jedly woar g L aS b,
woarg Loy el 5o sl Gl e glaal e
Vs (P SV pame Al 4 5, i
2 e B NlS e ) Gl 53 ekl
oolol Al 4zl ol g pol b Y ame sl

Jgame Sl p il OF Sl Ay a0 550 (8) S

Table 5. Competitive Strategies for global Virtual Water trade of Iranian Agricultural Products

Symbol Competitive strategies
SO1 Technical and scientific potential of the country to produce new products based on the needs of global markets
SO2 Diminish the exports of high water content products and increasing in exports of low virtual water products
SO3 Using foreign investment to process low-content virtual water products
SO4 Special attention to Halal products for foreign markets such as the Persian Gulf countries
The favorable market for medicinal plants in the worldwide and the possibility of attracting foreign investment for their
S05 processing
SO6 Increasing focus on producing products with low virtual water, especially saffron and raisin
SO7 Extending transboundary agriculture according to the country's various connection routes

Table 6. QSPM Quantitative Matrix

Internal & External Weight Strategy SO1 Strategy SO2 Strategy SO3 Strategy SO4 Strategy SO5 Strategy SO6 _Strategy SO7

Factors 9 A TA A TA A TA A TA A TA A TA A TA
S1 0059 1 0059 3 0177 4 0236 3 0177 3 0177 4 0236 1 0.059
S2 0044 1 0044 3 0132 4 0176 3 0132 3 0132 4 0176 1 0044
S3 0029 2 0058 3 0087 3 0087 1 0029 2 0058 3 0087 1 0.02
S4 0074 4 0029 4 0296 2 0148 3 022 3 0222 3 0222 2 0148
S5 0059 2 0118 3 0177 4 0236 4 0236 2 0118 2 0118 3 0177
S6 0059 1 0059 2 0118 4 0236 4 023 2 0118 2 0118 4 0236
S7 0044 4 0176 2 0088 2 0088 1 0044 4 0176 1 0044 4 0176
S8 0029 4 0116 1 0029 1 0029 4 0116 1 0029 3 0087 1 0.029
W1 0059 2 0118 4 0236 3 0177 1 0059 1 0059 4 0236 4 0236
W2 0059 4 0236 4 0236 4 0236 1 0059 2 0118 4 0236 3 0177
W3 0044 1 0044 1 0044 4 0176 1 0044 1 0044 4 0176 1 0044
W4 0059 4 0236 1 0059 1 0059 2 0118 1 0059 1 0059 3 0177
W5 0059 1 0059 3 0177 1 0059 1 0059 1 0059 3 0177 4 0236
W6 0044 1 0044 3 0132 2 0088 1 0044 1 0044 3 0132 1 0044
W7 0074 4 0296 1 0074 3 0222 3 0222 2 0148 1 0074 1 0074
W8 0044 2 008 2 008 1 004 3 0132 4 0176 3 0132 1 0044
W9 0029 1 0029 2 0058 1 0029 1 0029 2 0058 2 0058 1 0.029
W10 0029 1 0029 1 0029 1 0029 1 0029 1 0029 2 0058 1 0.029
Wil 0044 1 0044 2 0088 2 008 1 0044 2 008 1 0044 1 0044
W12 0044 4 0176 1 0044 1 0044 3 0132 1 0044 2 008 1 0044
01 0.085 4 034 3 0255 2 0.17 2 0.17 3 0255 2 0.17 1 0085
02 0.085 2 017 3 0255 2 0.17 1 008 1 008 4 0.34 4 0.34
03 0063 2 0126 2 0126 1 0063 4 0252 1 0063 2 0126 1 0.063
04 0063 4 0252 1 0063 1 0063 4 0252 1 0063 2 0126 1 0.063
05 0042 1 008 2 0084 4 0168 1 0042 4 0168 2 0084 1 0.042
06 0063 4 0063 1 0063 2 0126 2 0126 1 0063 1 0063 2 0.063
o7 0021 1 0022 1 0022 1 0021 1 0022 1 0021 3 0063 4 0.084
T1 008 4 0255 3 0255 4 0.34 4 0.34 4 0.34 4 0.34 4 0.34
T2 0106 1 0106 1 0106 4 0424 3 0318 4 0424 4 0424 3 0318
T3 0063 2 0252 4 0252 4 0252 1 0063 1 0063 4 0252 4 0252
T4 0042 1 0126 3 0126 4 0168 2 0084 4 0168 2 0084 2 0.084
T5 0042 1 0042 1 0042 1 0042 1 0042 1 0042 1 0042 3 0126
T6 0.085 1 034 3 0.34 4 0.34 3 0255 1 008 4 0.34 4 0.34
T7 0063 1 093 1 0063 3 0189 3 0189 3 0189 3 0189 1 0.063
T8 008 2 008 1 008 2 0.17 1 008 1 008 2 0.17 2 0.17
Sum 2 - 4502 - 4505 - 5193 - 4487 - 4.07 - 53711 - 4.48

*In above table, A and TA are abbreviation of Attractiveness and Total Attractiveness, respectively.
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Table 7. Beneficiaries Matrix

Strategies
Surrounding SO, SO, SOQ SO, SOs SOs SO,
Factors A B A B A B A B A B A B A B
C C C C C C
. -5 0 +5 4 -5 0 -5 0 +5 4 +4 7 +1 3
Environmental 0 20 0 20 28 3
. +1 3 +4 3 +5 2 +5 6 0 1 +1 1 +4 5
Social 3 12 10 30 0 1 20
L +5 6 +2 5 +5 10 +3 8 +5 +3 +5 9
Political 30 10 50 24 40 24 45
- 0 3 +1 7 +5 9 +5 9 +5 +4 +2 3
Economical 0 7 45 45 35 32 6
Sum 33 49 105 99 95 85 74
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