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Background and Objective: The economic, institutional, and
environmental challenges facing rural areas in Iran have highlighted the
necessity of shifting from sectoral approaches toward integrated rural
development planning. The present study aimed to evaluate the status of
water and soil resource management, smart agriculture, and the circular
management of resources and agricultural waste within the framework of
the circular economy, and to analyze their role in integrated rural
development planning as well as in enhancing the economic and
environmental resilience of rural settlements in Khorramabad Township.
Methodology: In terms of purpose, this study is applied, and in terms of
methodology, it follows a descriptive—analytical approach. The statistical
population consisted of 15,870 agricultural beneficiaries and
stakeholders, from among whom a sample of 375 individuals was
selected using proportionate stratified random sampling. Data were
analyzed using the one-sample t-test, Friedman test, linear regression, and
the bootstrap method.

Results and Findings: The results of the one-sample t-test showed that
the mean scores for water and soil resource management and the circular
management of resources and agricultural waste were 2.910 and 2.680,
respectively, both falling below the desirable level; whereas the mean
score for smart agriculture was 3.090, indicating a relatively desirable
status. The results of the Friedman test indicated that weak institutional
coordination, with a mean rank of 4.923, was identified as the most
important barrier, while government support and policies, with a mean
rank of 4.812, were recognized as the most important driver. The
bootstrap analysis revealed that smart agriculture has a positive and
significant effect on integrated rural development planning, and that the
circular management of resources and agricultural waste plays a partial
mediating role in this relationship. Moreover, the results of simple linear
regression indicated that integrated rural development planning, with a
beta coefficient of 0.447, plays a decisive role in enhancing the economic
and environmental resilience of rural settlements.
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EXTENDED ABSTRACT

Introduction

Rural sustainable development has faced
increasing challenges in recent decades,
including water scarcity, soil erosion, and
climate change, to the extent that traditional
approaches based solely on production
intensification have lost their effectiveness
in  addressing the complexity of
contemporary rural systems. This has
heightened the need for a transition toward
integrated planning grounded in a systems
perspective. Reports of the
Intergovernmental Panel on Climate
Change indicate that the lack of integration
in resource management has intensified the
vulnerability of rural areas to climatic
shocks. Integrated rural development
planning requires coordination among
various components of the rural system,
including production, consumption, waste
management, and infrastructure; however,
in many regions of the country, these
components are managed in a fragmented
and sectoral manner. The World Bank
emphasizes that the absence of institutional
coordination mechanisms constitutes one of
the main barriers to achieving rural
sustainable development in developing
countries. Within this framework, the smart
agroecosystem approach, as a novel tool in
rural planning, enables precise management
of production inputs particularly water and

soil through data-driven technologies,

leading to the optimization of resource use
at the local scale. The Food and Agriculture
Organization of the United Nations also

underscores the role of climate-smart

agriculture in enhancing productivity while
reducing environmental risks.

Methodology
The main objective of this study is to
propose an integrated rural development

planning model based on the integration of
smart agroecosystems and the circular
economy in the rural areas of Khorramabad
Township. In terms of purpose, the study is
applied, and in terms of nature and
implementation, it is descriptive—analytical
and conducted using a survey method. The
statistical population of the research
includes all farmers and agricultural sector
stakeholders residing in the rural areas of
Khorramabad Township, totaling 15,870
individuals. The sample size was
determined using Cochran’s formula for a
finite population at a 95% confidence level,
based on which 375 respondents were
selected as the statistical sample. The
sampling method employed in this study
was proportionate  stratified random
sampling based on the villages of
Khorramabad Township. The main data
collection instrument was a

researcher-developed questionnaire using a

five-point Likert scale (ranging from very

low to very high), covering indicators
related to smart agroecosystems, the
circular economy, barriers and drivers,
integrated rural development planning, and
economic and environmental resilience. To
assess the reliability of the measurement
instrument, Cronbach’s alpha coefficient
was applied. The results indicated that the
Cronbach’s alpha value was 0.82 for the
smart agriculture variable, 0.79 for the
circular economy variable, 0.74 for barriers
and drivers, 0.85 for integrated rural
development planning, and 0.81 for
economic and environmental resilience. In
addition, the Cronbach’s alpha coefficient
for the entire questionnaire was calculated
as 0.88, indicating satisfactory and
acceptable reliability of the research
instrument. Data analysis in this study was
performed using SPSS software. In the
descriptive statistics section, indices such
as mean and standard deviation were used.
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In the inferential statistics section, a

one-sample t-test was applied to examine

the status of the research variables; the
Friedman test was used to prioritize barriers
and drivers; multiple linear regression was
employed to determine the effects of smart
agriculture  and  circular ~ economy
components on integrated rural
development planning; and simple linear
regression was used to analyze the effect of
integrated planning on the economic and
environmental resilience of rural areas.

Results and Discussion

The research findings were analyzed using
both descriptive and inferential statistical
methods. The results of the descriptive
analysis showed that 78 percent of the
respondents were male, while 23 percent
were female. In terms of marital status, 62
percent of the respondents were married
and 38 percent were single. Regarding age
distribution, the highest frequency was
observed in the 41-50 age group,
accounting for 31 percent of the
respondents, followed by the 51-60 age
group with 26 percent. The lowest
frequency, at 13 percent, was related to the
21-30 age group.

Conclusion

An integrated analysis of the findings
indicates that the agroecosystem of the
studied rural areas is characterized by a
form of structural misalignment in the
interaction among productive, institutional,
and environmental components, which
hinders the fulfillment of sustainable
development requirements. This gap does
not stem from a lack of resources; rather, it
results from weaknesses in the mechanisms
linking the components of the rural
development  system. Under  such
conditions, the adaptive capacity of rural
areas to economic and environmental
shocks is structurally undermined. In the
domain of water and soil resource

e

management, the dominance of sectoral and

short-term approaches reflects the absence

of a planning logic grounded in social—-
ecological systems. Such management
practices reduce the function of natural
resources from a strategic asset to a
consumptive input, thereby jeopardizing

the long-term sustainability of agricultural

systems. Accordingly, redefining natural
resources as the backbone of rural
development planning is inevitable. The
findings of the present study are consistent
with those of Soleimanpour and Norouzi
(2024), demonstrating that the circular
economy can contribute to rural
development only when supported by an
institutional framework and integrated
planning, a prerequisite that has received
limited attention in previous studies. The
results align with those of Perti et al. (2018)
and Scalise et al. (2022), confirming that
smart agriculture, in the absence of local
adaptation and institutional linkages, has a
limited impact on resilience. Furthermore,
consistency with Liu et al. (2019) and
Nickel et al. (2021) indicates that weak
institutional coordination constitutes the
most significant barrier to achieving rural
sustainable development; however, the
present study advances this line of research
by empirically conceptualizing this factor
within  the framework of integrated
planning.
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Table 1. Research Variables, Indicators, and Items (Source: Research Findings, 2026)
SVgame oy Oluls wisgdoo oslitul Toame b Cljl Livg, ;5 s5p0keS slanilons
oolainl col> DY game odgi sl (65,5l sladilony jlcconl aidly jalS Liwg, ;o (55,9las Co e slazsl
g iy olaidl il ) 65,0l slacdld jo e mlio 5l sase colatul el 0 g mle slaS > WEReS
Sy e plovl glie Lais 5, b Ly, (65,5laS sbaudld ol o oy slaania 2ol slasileny
Gl a4 i slaidl wcwl sal s Gl (65,5l glaailenny 5 e0g38l 5l sl T Ay
o oé; SaS tu.cj) 6¢LA.JI
wile) (ng slacs ks wade oolitul (5,0liS Of Cypse g glaghy, 5l Lo limg, 5o
U155 gy ()15,5leS gl g0 i35 )5 (55 )5LaS (slacdlad yo (atadgn b ,lad cou o)L Silas
u}/}.az.a 590 542 U’““)s‘ 9o (g 6LQL5)5LL_'9 )| solatuwl ‘_\.;)lo |) @J&‘ u‘)...._u L L;)lf)L.‘ RSO

5 o8l ledlbl il o yiws 4o Liwg, 4o diediar (65,5laS b s e 6“&}5‘1 ol o0l

G ygods (o 55 o) oolys L s e oo ooliiwl (65,9LiS (Lo oS puena o (owlidlgn
el oo adgr Sy ralS Coge dialion (55,0laS 0gd co Co o Al

15 S ialad S ol Ll yams £33t cosliie ] (25 csla i, 1 i
(BLS G (S 0gld) S cuhS s g cbli> Jsol Sole) iy, (55,5laS L2l
5eolaiwl (ol (Foddl § S o 55 5l 6,53l Gy p g 955 Bran Cupie (SB ol
gl CeisS pglae Gl 5 Oyl (S g OF Sy e e 50 paass glabise]

R3S

Sty 5o Ghloye e Jlb CSlie (((nlis) (liwg)y dngs )o Cdgs laslw 5 ole>
i s (selar] o) Jlab i, Sl S5 5 e (slasles 3573 (5 10
(3l @l Copoe )3 (ng sbags,gkd l eslinul (1) (5,5LaS DY pame (298 )L &

(Floiz b ametann ) bng, ,o (sloiz] 6, 5a g sloiel

inds (golazdl) (6,138 ko s 5 o plie o5saS (53) ] (sloolys ot Sinlan cind
Srydeby 950 (£8) (5,5l Ul g beslu ) s ‘(‘5;2,)‘5»1) Ol pe e ylee g Lilo
(el Ko ,9) 6yl oy 5 6 Kad S )3 Chnd (0 k) 42 LSS 9 Doy

33T
glie Co e ign
Sy ol
Lol G g lse
LDL")
&l

axg o alivg) anwgs Glaoly G Sooles dLins; dnngi Gpyaelin ;o Ol o oS Lie
gy dnwgs 50 Madgr (§5)0LiS 4 429 (ammelon ) g (ploizl (golabl slul 4 plojen
sl Ll b it (58 s i, (slaasly 5 Ioenln 3 25z oLl & 4
sl o plond] (dove mlin 5l age oolanul ( plws, drwg ol o Saeaily oK

by axwg sladel p sl cisu Sl g Li50

Sy by Sy aeliy

Wl e S a (Sl (el ( lad glacas B ga ( oliug, slalails aal,e ol
Ligre Codwl O

4z LS, 4z,
b, LTS
olazdl

Ol e slapinssT 5l ey s Sogll als ol 5 S cllas
sl Dbl b )55l

rodld Jukoxi 9 4y yx3

oy sall mbs ol adF )13 Jlod g 4525 9,50 (bliinl 5 hrog Ojge 93 4 Slagh laaidly
Y Job camsg a5l cal ools LSas 65 1 oyl 5l as )0 YV g o e 1) L e35euly 5l as,0 YA a5 ol ylis
09,5 4 923 YV L (Slgly2 s s (S (o S0 51 el 0392 )20 G o3 TA 5 Jalie (lgS5ely oo
WL Slglys asys (e 5 Slald 5l oo, YE L Jls £0 B OY w095 o1 5l s g Jlo 00 B FY
09,5 4 Slold oy 5t Oeass ol a5l el aisl plais] Jlo Yo B YY) s 09,5 4 ao o



£AR S39US @lo 5145 32 S o g Wi g (53 59l 33 (o (Sl g 5 A gl 42 Sy (5 3 3400 31 / ol 5L g Wig 3L

095 4 30,0 AL aoyd p3eS g do,d Y L ahwgie Leas 0,5 o 5l ey g 0oy YV L olos  Jeass
é}ﬁ 09; su\.»o)é \F La GuLm)lS k;.ua.?u 05; u....m ] c\..ﬁl.u uol.m‘ ).Nb 9 J.«.u)‘ kswl.....u)ls ‘SLMAM
Alosls olaisl ss5 a5 1y Slglyd 5l o )0 VY slgwnS 5 glail 05,3 o0 VY oluo

Slow 9 mbe G145 2 o g § Wadad (SIS L 5 OT wle Sy g (I Carby ()
SHaglis

lailony 5 o Glas 2 S pae 5 wiadisn 55,5liS (S5 Ol mlie o pie (b Cundy oy y5kio 4
5 ol mlie Cupie xSk a5 G oo LS eeil bl el ould colaiul gldiges ST S eesl 5l (65 sleS
5 51 GBS ol 5 00ss omly (1) sesl e 5 a8 sl YAV by ol 3 liejod by, 45 S
s 45 Lo ey S ite 33,8 Opmal o 5 Y o eizman ol (1018 (g loline zxhans) jloline (gl
5 Sagerte bl o cins SilA 5 sllas vl oml aalllas 9550 glabisg; jo S5 O glie Sy e
el b pln Ggesl Hlake b (] SIS g 009y Y1+ Ar Ll Slisline (5:Sils caiaign (g5,5liS ogas 5
A5l oadodalice OIS ol dwle /00 Y (5l xe mhaw ;0 g WVEY L ol t ool aSil 0559 b el
300 Vb 4 am g3 b oyls 53 Lawgie b Cgllas Bd mhaw )0 diadisn (63,5LaS Cundg 1 sl loline (s, b]
B o boes Sodigd (55,0lS slacs yskd 6 T e phw calllas 550 slabing) ;3 GlHslaS (w 2Sle
ol A5 drwgy depllas g 00 ,0uS O jgods jeid g 39d oo oddlive (65,55 5 ool s slaybg, g bl
oy wsloykad 5 Jled covi skl Glaptans 5l oslitul aile (59)l5e a5 aR5 o0 (i Sl Lo 2
=y Slles sagle; sl (oulidlsn DMl g ol jan (Al 1 (5505050 w6kl Oloj st (1 Silegiland
30 6ysld 605,54 sladiges dlex 5l el o S Cogb, oole ioriw 1 eolaiwl dgase Slee S y0 g
Sgaze 5 adgl > e Sl lgi oo 1) Glaged ST (G (a0l 0 cdeliiwods (1 Sle Jlade oplply ol adlais
o5 3a b joie a5 cadls obpys ol el labins) 65,88 slocdld 4 wiadise slagsjslid 99y
S5l alols wiadigr (g),5liS

o LS L g 00 YIFAL cabosalic Sl 18 (65,0laS lodilawy § mlin las > Copos (iu )0
Solire o Sglas oasms i /e (5,00 e mhaw 5 —UFFY L ol b0 bl o)ls alols Cgllas o 51—+ /Y'Y
SUlp 5 oyl s glalis 45 45 an3 oo Lt gl Cppl it sitie 53,8 Gyl 0 5 W o aSST e sl
Saze ookl (8l 5k b das yo Slalal g Conl cams Jlas (65,9LS gladilony 5 miline Glas > o o ooy
(VJgu2) 098 ooi 2] 550 JS8 & 45l wlio 4 lasiloy o

2,10 )18 4138 sal> po 40 55 Sble 3 (i o glaling 50 (55,5 LiS pmpunsST oS Cel (] Sl Laaidly ()
Sl ley 5 ol wule € lplcced bl Co pae Ll wilans )38 ISG gas U ailjgld slacslo )y gm
a2l Gyl Gemdr S8 D500 Sl G el Cgllacl Cundg o lares (559054 9 oIk
1y ailisld g oo glacaloyy Gl 5 ol jese (39l wsoles (Siolon sl 35505 b lis) dxwgs
Sl o S



1P 300 «(YO) Sl ¢pgm 0 ylowi quidd 0599 ¢ (S 4ilaio § (5 ye HINL dnuw g DlaS Lo dolikad ¥a.

6329LES Gadilow g il (145 12 o oo g doidigr (659l (I g O @obo Lo poko (Ard Camig oy p Y 9o

OF Doty sloail (aio) gldiged ST (5 cy903T 31 oolisw! b
Table 2. Assessment of the Current Status of Water and Soil Resource Management, Smart
Agriculture, and Circular Management of Agricultural Resources and Waste Using the One-
Sample t-Test (Source: Research Findings, 2026)
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Table 3. Prioritization of Barriers to Integrated Rural Development Planning Using the Friedman
Test (Source: Research Findings, 2026)
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Table 4. Prioritization of Drivers of Integrated Rural Development Planning Using the Friedman
Test (Source: Research Findings, 2026)
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Table 5. Examination of the Assumptions of Regression Analysis (Source: Research Findings, 2026)
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Table 6. Summary of the Multiple Linear Regression Model of the Components of Smart
Agriculture and Circular Management of Agricultural Resources and Waste on Integrated Rural
Development Planning (Source: Research Findings, 2026)
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Table 7. Results of the Analysis of Variance (ANOVA) Test of the Multiple Linear Regression
Model of the Components of Smart Agriculture and Circular Management of Agricultural

Resources and Waste in Explaining Integrated Rural Development Planning (Source: Research
Findings, 2026)
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Table 8. Multiple Linear Regression Coefficients for the Components of Smart Agriculture and

Circular Management of Agricultural Resources and Waste in Explaining Integrated Rural
Development Planning (Source: Research Findings, 2026)
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Table 9. Summary of the Simple Linear Regression Model Between Integrated Rural Development

Planning and the Economic and Environmental Resilience of Villages (Source: Research Findings,
1405)
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Table 10. Analysis of Variance (ANOVA) for the Model of the Effect of Integrated Rural
Development Planning on Villages’ (Economic and Environmental) Resilience (Source: Research
Findings,2026)

b F oLl Slag yo (Ko @ol3 a0 e yo & oo adlgo
)|.>L'.m
e YYY/YYS WY \ MY g5y 5]
e vy Y/ovY swilondly

Yv¥ AARARRA o=




£40 S39US @lo 5145 32 S o g Wi g (53 59l 33 (o (Sl g 5 A gl 42 Sy (5 3 3400 31 / ol 5L g Wig 3L

5 ool 5,50l s lsbine 5 ot Sl pliny) anngs 4z LG S3,aelin 45 Se5 e (LS 5 Jpur @l
Ol 59 9xly SO Gl b a8 el 1 Sl T2V L ply o laibinl e o po 0l laling, oot
oy e b o Gl axly < /F4 Y awgie j5bds lalivg, (S (5 9l0l (olimg; dnmgs a4z )LSs (532 )40l
& oyl e aizman sl IS (6,5l 2 it ol azgi B i il odimo Lt s +IFEY b s o st
1y o] olsfces 5 o081 obins LS (gLl JLai 51 51 cpl 4 el T 51 Slo +/e -+ g loline gelams 5 VY L il
Lyl 5o aliag) S 6,51l arly gelans ,Sils a5 el +/VAD Uy plys 525 Joo olt o il Gl §1 50
)L Syteln Cughi &5 was e lis @S ggezme ;0 dlbioe (pliwg) drng 42 LS (G aelp 093

O Jsaz) 3,18 laliws, (IS ()50l (aal381 )0 (loatiS s (25 biawgy dxwgi

e Bliwgy (Janmmotoms 5 9 §3LaiBl 55910l p (liwgy drwgi 42,150 (s 325%006 32 1 61y gyl o N Jgu
VE- O rmgy sloadly
Table 11. Regression Coefficients for the Effect of Integrated Rural Development Planning on the
Economic and Environmental Resilience of Villages (Source: Research Findings, 2026)
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Table 12. Results of the Bootstrap Test of the Mediating Role of Circular Management of
Agricultural Resources and Waste in the Relationship Between Smart Agriculture and Integrated

Rural Development Planning (Source: Research Findings, 2026)
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