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Abstract

Water, as a vital resource for sustainable agriculture, plays a key role, especially in arid regions like the Central District
of Mahneshan County. This descriptive-analytical correlational study investigated farmers' perception of the economic
value of water and its impact on their selection of irrigation methods. The statistical population consisted of 1451
farmers from 14 selected villages (out of 56 villages) in 2025-2026. Using random cluster sampling and the Cochran
formula, a sample of 306 individuals was selected. Data were collected via a questionnaire with confirmed content
validity and reliability (Cronbach's alpha = 0.79) and analyzed using Pearson/Spearman correlation coefficients,
multiple regression, and ANOVA. The findings revealed that 64.4% of farmers use traditional methods, 13.7% use
modern methods, and 21.9% use combined methods. Modern methods demonstrated higher efficiency with lower
water consumption (4200 m* hectare) and higher yield (3900 kg/hectare). Perception of the economic value of water
(mean score of 4.10 for the importance of water) and education level (3=0.35) had a significant impact on the adoption
of modern methods. However, financial (72.3%) and infrastructural (58.7%) constraints were major barriers to
adoption. The overall conclusion indicates that enhancing awareness, education, and supportive policies can contribute
to improved water management and agricultural sustainability. It is recommended to strengthen training, financial
subsidies, and digital infrastructure development to promote drip irrigation and agricultural sustainability.
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Table 1: Research Variables and Indicators

Variable Variable Measurement Indicators Source
Type

Farmers' Independent | Understanding the importance of water in agricultural | Valizadeh et al.,
Perception production, awareness of the economic costs of water | 2020; Wann et al.,
of the scarcity, recognition of water's value compared to other | 2024; Sun et al.,
Economic inputs, willingness to invest in water-saving technologies, | 2024; Hatami et al.,
Value of perception of environmental impacts of water consumption, | 2025; Rosa et al.,
Water understanding water's value in long-term farm sustainability, | 2020

understanding risks associated with water scarcity (such as

declining groundwater levels), awareness of water pricing

policies (impact of local/national policies), perception of

water's value compared to other natural resources (such as

land or labor)
Factors Independent | Farmers' education level, access to educational and | Wann et al., 2024;
Affecting the extension programs, access to digital technologies, | Kumar et al., 2023;




Perception household income, influence of social norms and peers, | Gashu et al., 2025;
of Economic access to advisory services, influence of local culture and | Valizadeh et al.,
Value of traditional beliefs (impact of regional beliefs), access to | 2020; Maharjan et
Water climate information (awareness of climate change), personal | al., 2024; Nikolaou

experience with water crises (such as drought experiences) | et al., 2020
Irrigation Dependent | Type of irrigation method (traditional: border, furrow; | Kassaye et al., 2020;
Methods modern: drip, sprinkler), water consumption per hectare, | Hashemi et al.,
(Modern vs. crop yield per hectare, irrigation costs, environmental | 2024; Sk et al,
Traditional) sustainability of the method (such as reduced soil erosion), | 2025; Taguta et al.,

ease of implementation and maintenance of the method, | 2022; Nikolaou et

flexibility of the irrigation method against climate changes | al., 2021

(adaptation to drought or irregular rainfall), impact of

irrigation methods on product quality (such as taste or shelf

life), degree of energy dependence (energy needs of modern

methods)
Barriers  to | Independent | Initial investment costs, access to infrastructure (such as | Morepje et al., 2024;
Adopting irrigation systems), awareness and social acceptance, policy | Boopathi, 2024,
Efficient support and subsidies, farmers' technical knowledge, access | Fishman etal., 2023;
Irrigation to irrigation technology markets, cultural resistance to new | Kamakaula, 2024;
Methods technologies  (preference for traditional methods), | Sujianto et al., 2022

uncertainty about new technologies (concerns about

reliability), impact of farm size (economic feasibility in

small farms)

Olubt, s Jols) Olawasze Sl (o o 5 aslidos y o3 5 on o3lital Vs a5y Ry Sl canlid 2l 51 Olaedl 51
33 Lsba el o 558 ol Olael B 353 0 a5 ) (G ol i) 5 o2l e Sy e ((5355L8
doliii s Ll s O3l e i e 53 013, 3LES 35555 Ge b 51 (e (2l cmomen Aad o by | s ke
UI355LaS 31 GE YY) S S 503 a5 anlidn D g3l Lty 1o 53 355 0 lone 2Ly S GUIT g 5 3l el
(Sl dsle) (bl amsls la Sis o 55 gl e slal Sl VAL sy GWT e a5 ol o _2alasl
3 05sLES Sl e ddaily s Sl 5 ool 0l el Ll god 5 I 51 (ol sla i &5 5 Ol Sl
oslizal (Loosls 035 Jla @ 4te) ol b O gt (Siman 10 3l oll sla oy bl 5 oF ol 55 )
Gl s ol eslanl (a5l STosl  (sluasl al o (gl «isel) cilins Lol S s (6l iman 035 0
5 0ot okl sla iy 3 Shae agliozgr (L0 5 4 Gl ool 5 S8 050 S5 sladie «olal sla s,
e SB35 e 5 Ose okl Glats) 3 Shes aglis S 355 0 o3lial Jgmae 3 Shes 5 O G e i 5l
o 3l L3 el ol s ite Olosen 36 (g3ladis sl S8 05 S5 1258 o e3lii] Jpeme 5 Shes 5
(Y = Pot+ PiXa + BeXo + LA sjlikad ge b agls 1 Slaalie Izl O35 ot 12,5 5 das o |y edamy oy,
Loasbrdin 30 535 5,50 eslinad e ool Lot € 5 Syl gl + Y Pmaile (ol ,of cansls Y o Xy + €
Lgl.aoj.aﬂ 5 Zab Jde (3ledle 5 baesls i (3Lwesly SPSS s lallax Sl 1> sl (OLS) clw Bl 2,
Vo wile ls Ol 1) Bolwss (V) Jsds) Canlo Lo 03 8 oy (U s 5o vo0) (Pslsbine sl (/L
53 sy e Gl S8 Dae S5 &S ol oyls Slsen ade Sllas b 5y ol (STsl ssg b 54 (il 58l

Ll @l) ol elaz! glaosls



0T = (X - Jse b S o sSesll 1y o Laulgy 15 el cslis Jbo b 5 atsm slaesls (5l Qg pm o o
Laulgy a4 ol toslizal e N+ 6= 51 g slis L X)(Y_i-p Y))/ VEX i-p X2 * (Y i-p Y)P)
Slr ol Sl sl (B3 a5 8 5dS 05051) o5 (55 b o s 5 Shas 5 Ssl o ile (o
apslie o el il (AT). Laas, Sl bl 2 IN XA 2) /(0% -1 - (V18 = Jle s b slas, slaesls
5 SMoans (la e s b 5 s Jalg) s Gl 20l o s Gl (5 peS o5 Lol (e 2 soutliers

aw ol oo i eslizal s Lo 51l L2300 SToal awile (28 L O (olol sba iy o pde r diaes o 2w

AMOS i3l 5 b die (351 Sl b 5l pdtens 18 515 clioms o j1es s Sl (OB and qditns Sl i35 s
053ISRMR < 0.08. RMSEA <0.08 TLI>0.95 CFI>0.95 ¢ ¢*/df <3 ;! » sla o ls .as ¢l>,=:l24
U;)‘J) Gb A u::)\jf (B) nv\.;:J)L,\.:klw‘ g_a.i‘Jaﬁ &:»3) )64.; Wﬁf« Q\J}“ L;)\JLM 6‘1,; (4_1}4.; O"') %)j:.w‘ﬁ)j.:
e

o (Sl 4l

sL.“:J;S‘ JJAbL;d ol \) olisele QL‘;.»J.@.J: LSJSJA MJJJ}}LJSY"-\ jaw_}; oalazul Sy 6)\:;? 6[.&02_5) @))3 Y J_}J&-
9 Ls\"}]";) Q)Jgﬂ LSL"JUJ YANVAZPLY ‘-;k;- BE (..,\MSL;a oslarul 6‘49;1)7-‘5 ‘-5_';}5 Lole L;“M.w LSLAU‘;’)) )‘ (/-\i/i) Qb)}L\LS
W‘ﬁﬂé@‘@)bﬂéb&})%é“)dm @)}5 gfi‘ vbjdajgbb L;':SJ: &LAU;))/T\/AJ(J‘)L

A3l (S b slacole b Sonl slae e s &
Table 2: Distribution of Irrigation Methods

Irrigation Method Number (People) | Percentage (%)
Traditional (Border, Furrow) 197 64.4
Modern (Drip, Sprinkler) 42 13.7
Combined 67 21.9
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Table 3: Mean and Standard Deviation of Farmers' Perception of the Economic Value of Water

Indicator Mean | Standard

Deviation
Understanding the importance of water in production 4.10 0.85
Awareness of the economic costs of water scarcity 3.80 0.92
Willingness to invest in water-saving technologies 3.20 1.05
Perception of environmental impacts of water consumption 3.50 0.90
Understanding the value of water in long-term farm sustainability 3.75 0.88
Understanding risks associated with water scarcity (such as declining groundwater levels) | 3.90 0.83
Awareness of water pricing policies (impact of local/national policies) 3.10 1.12
Perception of water's value compared to other natural resources (such as land or labor) 3.65 0.95
Recognition of water's value compared to other inputs 3.85 0.87
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Figure 1: Average Perception of the Economic Value of Water
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Table 4: Distribution of Education Levels

Education Level | Number (People) | Percentage (%)
Illiterate 50 16.3
Elementary 95 31
Secondary 115 36.7
University 46 15
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Table 5: Access to Digital Technology
Access to Digital Technology | Number (People) | Percentage (%)
Has 90 29.4
Does not have 216 70.6
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Table 6: Comparison of Water Consumption and Crop Yield
| Irrigation Method | Water Consumption (m*/hectare) | Crop Yield (kg/hectare) |




Traditional 8800 3100
Modern 4200 3900
Combined 6500 3500
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Table 7: Descriptive Findings of Barriers to Adopting Modern Irrigation Methods

Row | Barriers to Adopting Modern Irrigation Methods | Mean (out of 5) | Standard Deviation | Rank
1 High initial cost 4.32 0.81 1
2 Lack of infrastructure (water, electricity, network) 4.05 0.93 2
3 Cultural resistance and habit to traditional methods 3.68 1.02 3
4 Lack of technical knowledge and education 341 1.11 4
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Table 8: Multilevel Regression Model (The Impact of Perceived Water Value on the Selection of Irrigation

Methods)
Independent Variable B SE | z-value | p-value | 95% Confidence Interval
Perceived Water Value | 0.62 | 0.12 | 5.17 <0.001 [0.38, 0.86]
Education Level 0.35 | 0.10 | 3.50 0.001 [0.15, 0.55]
Digital Technology 0.28 | 0.09 | 3.11 0.002 [0.10, 0.46]
Between-Village Variance | 0.15 | 0.05 - - [0.05, 0.25]
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Table 9: Path Analysis (The Impact of Factors on Perception and Acceptance of Modern Methods)

Path Path Coefficient | SE p- 95% Confidence
(D) value Interval
Education — Perceived Water Value 0.40 0.08 | <0.001 [0.24, 0.56]
Digital Technology — Perceived Water Value 0.32 0.07 | 0.001 [0.18, 0.46]
Perceived Water Value — Acceptance of Modern 0.55 0.10 | <0.001 [0.35,0.75]
Methods
Indirect Effect (Education — Perception — 0.22 0.06 | 0.002 [0.10, 0.34]
Acceptance)
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Table 10: One-way Analysis of Variance (Comparison of Water Consumption)
| Variable | F-value | df [ p-value | n? (Effect Size) |




| Water Consumption (m*/hectare) | 45.32

| 2/303 | <0.001 | 0.23
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Table 11: One-way Analysis of Variance (Comparison of Crop Yield)

Variable

F-value

df

p-value

n? (Effect Size)

Crop Yield (kg/hectare) | 28.15

2/303

<0.001

0.16
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Table 12: Barriers to Adoption of Modern Methods

Barrier Percentage (%) | Rank
High Initial Costs 72.3 1
Lack of Infrastructure 58.7 2
Cultural Resistance 45.1 2
Lack of Technical Knowledge 38.2 4
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Figure 2: Chart of Barriers to Adoption of Modern Methods
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Table 13: Sensitivity Analysis of the Impact of Independent Variables on the Selection of Modern Irrigation

Methods
Independent Variable Base Change Changed Change in Probability of | 95% Confidence
Value Value (B) Selecting Modern Method Interval
()] (%)
Perceived Economic 0.62 +1 SD 0.74 +15% [0.50, 0.98]
Value of Water (+0.85)
Perceived Economic 0.62 -1 SD (- 0.50 -12% [0.26, 0.74]
Value of Water 0.85)
Education Level 0.35 +10% 0.385 +10% [0.18, 0.59]
(10.035)
Education Level 0.35 -10% (- 0.315 -8% [0.12,0.51]
0.035)
Access to Digital 0.28 +10% 0.308 +8% [0.13, 0.49]
Technology (10.028)
Access to Digital 0.28 -10% (- 0.252 -6% [0.08, 0.42]
Technology 0.028)
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