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1- Compromise Programing
2- Trade off

3- Goal Programing

4- Lexographic
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Rural districts villages farmers Number of selected Village Number of Sample
villages 9 farmers
name farmers
S 78 2402 2 e BLer 29
North .
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bo,S csul;l 84(9)
s CiingS gl ety 106(11)
South 55 3410 2 CE 82(9) 68
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ool s 88(9)
EIIN 224(24)
) 5 ol 212(23)
S 48 2631 3 U5 US oigeus 161(17) 83
Gulgal
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) e Sglyud 76(6)
5 20 701 3 IRV 70(7) 17
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o o2 42(4)
ol b 41(4)
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e 22 1389 4 ol 9) 36
Cohenani oses 101(11)
S S 104(11)
s ek 27 1831 1 o Caglis 172(19 19
West Tarhan i e 19)

wad oo LS |y buwgy o (sdiged 1 oy dlaws sly 51 slasl*
*The numbers in brackets represent the number of sample farmers in each village.
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3- Pesticide EIQ

4- Fertilizer and Pesticides
5- Soil Organic Carbon

6- Crop Rotation
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1- Water Consumption
2- Environmental Impact Quotient


http://www.nysipm.cornell.edu/EIQCalc/input.php

YYo e Blg5 (639 3ol y 8Ly 5 oolaiwl b (5 559LiS (g pimmw (5 Il (b3

sl g a8 kS g ol ol clajls el K05 B,k 5] selaial slajlurs 1) S e
(Y0) conl el g o S g Lin gl amely Ulyy any elamsl o)l
9§ Sk Gl wlgi b yslaie 4 g3 dlml (5908 syl

Al 390 o5,9WiS (Sloial 5 gUBE) (S S5 Hlaro Byl g (1alee - Y Jgu
Table 2- Mean and standard deviation of economic and social characteristics of the studied farmers

Slasule ke slre 1yl RAO RPeS O oS g o>
Charstristics Mean Standard deviation Maximum Minimum Variation coefficient
() o 48.39 14.27 88 22 0.29
Age (years)
() &3 6.8 5.1 15 0 0.75
Education (years)
() il 2552 135 60 3 0.53
Work experience (years)
(52) 42)jo colus 8.4 46 52 05 0.55
Farm Area (ha)
() it (slael slas 5.8 6.12 13 2 1.055
Number of household members (n)
405 leab shas 3.82 3.46 30 2 0.91

Number of farm pieces

Source: Research findings
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Table 3- Observations and average crop area of agricultural systems in Kouhdasht

Olaalio daxs ClS 5 o

Lh -
Svstemns Abb. Number of Area under
y observations cultivation
(U )3 o5 4 Vb3 Shee b puiS) ol cely5-1 1 pus
Irrigated cultivation (wheat with a yield more than Wheat 1 20 8.25
4 tons per hectare)
(o 53 o5 4 50 Slee b puss) J ceelyj -2 2 puis
Irrigated cultivation (wheat with a yield of less than Wheat 2 18 4.55
4 tons per hectare)
Lk 3 05 60V 3, Shos b yaiin) Jf cely; -3 1 555,000
Irrigated cultivation (Beet sugar with a yield more Suaar bee1 1 12 6.1
than 60 tons per hectare) 9
(HUSa 55 560 pj3,8dee b yaiin) o cely; -4 2 1 i
Irrigated cultivation (beet with a yield of less than Sugat beeE ’ 10 4.8
60 tons per hectare) g
b . I cely; gudls
N T ewl: 2l -5 ™9 5 B
gl ey G . Combine irrigated and rain fed 25 9.2
Combine irrigated and rain fed farming farming
(=3 5 ol slacalld 51 95) 2l 55 -6 AR 19 706
Activity diversification (crop -livestock) system Activity diversion
1) e lyjp sloculled o3 b w el il 7
5 Sosneb) =hind (:m:&: ) o> sly) 3l it s
. . = . Combine rainfed cultivated systems 112 6.6
Combine rainfed cultivated systems with other with non-agricultural activities
non-agricultural activities (livestock and services)
w2 cely; -8 w2 cely; 57 59

Rain fed cultivated systems Rain fed cultivated systems

Source: Research findings



Y¥p

) o

oo (5559LiS arwgi g olaudl

199 5l Ve led FF

sSuIpuly Yo1easay :90In0g

o g aerd

< F1'c 0¥9 €TT 65 91 €re 9¢ TT891 Eiadil 6'¢
€ 9L0tt 0r9 8¢l 8 vLl 7T 23 850€€ £€9961 99
€l €1's 0L1L 9 81l 675 wy 8L £36€b1 89T¥S 96°L
61 € 3FS8 'y €L 08¢ 0Ls 06 196811 8EC6S 76
€L €T €611 TLe 65 €08 06t 6 089001 6919 8t
18 S LOFTI 8'5E 6L 65 16 06 8LFOST 881L9 19
S < rIzs 't 8L T €T LL 8T8HT 9¢<t1 Sy
t ¥ 6L9 8rEl 86 £lg 15T 08 87169 61591 T8
y/|eL) ey jeL)
(eu/aaquinu) (%) (euy u) - (ve) (/) (euyanry) (%) (eu)
( o001 ( ooo1
uoqae) u u
oneld ue asn ﬁ-._u_hnu-o b u onear dde oneo —-_u._-mE 1500
jwowdodwy  MEMPY FET yoeduy [ wedl0  opeondde u.n._..._.u_mum M_EUM $5045) FRENIN | E,ﬂ“”_::u
ot e[ Ll al JUAMUOIIAUY s t.ﬁkc_ b aar” L ad q.qu.
iy ool A e 1T A0 el o oten manj e s A

0

BLIJLID-qNg
(Kol |4ry57 [eraos

(Ko (g5 (Pmmoncig™ BLIGNID-qNS [BJUdWLOIIALY

(Ko (S |greme s eLIa)I-gns J1wouody

CLIDID
A (S5 Jeroog

oyl (e BN (B UAWHOIIAUY

o’ [gremed eria)ad dtwouody

TUILLIE) Py UTEY
o
SANIALOR
HE:::um._wm.cc: Jay1o yum SWIAISAS PAIBANIND PAjUIBI dUIGUIOD)
A F e
UOISIAALP AJALIOY
52 "

o (7 € e Fuurgy pay ures pue paeSiu suiquio))

7 193q Je3ng
emler g
| 109q 1e3ng
<rier |
TIBAYM
s
| 1By AL
s

WISAS AN NIABY
o) e 6605

WI2)SAS [EAMY[NILISE [IEI 10§ SAIPUT AJIGEUIE)SNS JO UONE[NI|E)) - QL

S Slon LB Dbl ERG DYWERE LA A Sl e ad BRI LD



YYv e Blg5 (639 3ol y 8Ly 5 oolaiwl b (5 559LiS (g pimmw (5 Il (b3

S (VU saiim g i) clalo 3 ol glie Lials Lo,
Aledls jolaid] md Y game 4 |y 395 (cas 30 5l oxaw ¢
F100 Ly (LSe35 ¥y 3y Shae b puiS) (o el o
Dl g g3 |y S 5w bawgie jlade (g S LS
S i pas Ol bugio (adls (JaoxeCan (5 lub A 5
2 oa3ld ol lide sl o)y )90 o RS LS (ke Sl
WY (LS 5o o5 £e oV 5,Slos b yaiin) ol sl piams
Sl s Ld ol el e (n St LS ) eyt
Slacdld ;5o L od coslyj 3l g o> col)j slapiun
2 el ) (LiSe p3 csSapio £F4) Jlade (e (=i é
(hyan Ol pasls lpeds dilaie ()b ol 5l sl ()
25U 958 ¢ asmocn; yadld mogd .ol ond adliul
A8 0390 ¥o15 (il cpl e st <ol (E1Q) e
Gsie AVID j jlade (58 ol (b £95 s & Blake
2 sl (1S )3 o5 FeVL 2 Slas L paiS) o el i
ogen 4 ol ol s 0l 53 (a3l 31l ol Bl
b sl 455,515 35l orlital 550 IET b (ol oS
g so aB)S LS 4 00 S slapiuses plo ;3 &5 (cogews
2o s ol )3 jpsliS L &l (6508 (Jarmecuny; S
oa3ld 93 Wl S IS 53 a)ie 1) (aliewd pgen | (g8
lord pgews 9 395 B pas lawgio Cui 4 3 (Jatelun )
Lo )3 55 e YLy 0,Skas b yatia) (o sl s o
9 )82 )3 p)S o LS DAY L ¢ aliond 395 Bpan (ke sl
Uk SR 3 ;i BV L e 5 o el 32
=S Aledly olaidl sgs 4 1) LS ;3w B pune poldo
2SS WF L > Sl s 41 bajo 395 SBpuae e
Gl i 4o boype G o Bpae e (p 5nS g S
P IVEY e i ool i saegld s b el
S M 8 Mk (gdm aomatin; padls ol iSa
VAL ol sl 05 pinann gl (a3l ol jlade .l
= Eelys slapis sl g ldio (5 Jlyisar co)
JON o> Csl)j i (US> (5 5 j 3 Slas b jaiie)
Sy Sl (asli ol YL jolie ol ool Cuwday doyd
Gl asmacanj Gasls 3T cul dilate )3 jsdols S
cesly; St )15 6 (o) gl cale (ol ol
L paiie) ol celyj s 3 o5 80 oVl 3 Slos | juiiz) o
o phS e g ol el Gl g (U 0 5 Pe 5 0Skee
e 9 (=) @l Cnley doyd (p Tt o A i
o WL ol e glac i plu b oo cely; .00

Jsiz 131 Gt g3 Caslyls ]y el)j gl Cule; doyd oS

i ggeome) 5hyaliS Jldl Glise pa3Ld 93 bl
Y game Codlby g ccdl wslS sl 0 aS (8 (590
g b 33l Cs 5 (S 5 aw SIS o il 4 jyglisS
o (ohbyme e sl Jeaxs o lo 2l (5:0ke) Sl o2 42
ool o 43S jlas > elain] glajline o Olgis

Gl 0dd &Y Jado 30 dslllas 3)50 yf5lisS” clasuiin

2 35290 slapiumw ol yiwwy (sbodls I edlatnl b pupw
oa &l ¥ g 50 sdalcunds cleMbl a5 s  ololis ddlaie
5 oo 0dd (@Lulid (65)9liS (slapiuns (i ) ol
o boye b lipglesS Shss p s 5l Syl oSS
e 5 (s Slacdld Koo b wd colyj 56 slapian
al (S p3 05 50 5 0,8kae b i) o el

shapiums (s pa3ld o b daadld s jl an
ol ol 48 L5 dgusloe dilate (65,5l s A) (65liS
Gl o S F Jod

o35y padld e ()5 g Jgl g 4 gl
=l sl i 4 bagyye (Jb) Jlie V00 e -+ 2905) Al
i (ol @Blyyd Canl (S )3 05 e (VL 3 Slas b yuiz)
PR A 65 ke AL o)l YLy 3y Shes Jdsa
).3|).3 (sl O:{‘ JMdo uJ)’rv-{ Lol 0303 O\)‘)SL;‘IS TR PWEL
@ gl &5 3)b polaidl > Celyj gl 4 (b o VFA- -
Jhaes g i 2l 2 Shae o ()1 liee 5V (535,56
A Oy eddlate )3 (S5 (65 4 9 (0L e SRR
olie g pe0gd ol 0355 ,LLasl 5l ye0 (gld o pis
= el i A o i ) 4 se bwgie (godddmlxe
Jby o BV e Gl b (LS )5 o5 £ VL 3 jShes L juiiz)
Gl 02 polaisl 555 4 |y uiwe (gdojp Hlade oy YL
VT pislo 51 5 i (oalin] Jdoas codas joboda asa 48,V
5 9 lord pga 9395 (Vb B pan (e (silwoslel sl
ofgm S Jnlie 3 iy Sl B o s SV i
cpl Mo qord el i (sl il i (elyy bl (el
o=l & il e cpl by &S sl Jby 5l VA« - dg0s 23l
Slopims e 3 1) pelime a3 Olie 25 0mk s
o g0 ool b Byae o 4 jlde opl o)l dilaie (5j)5lss
bwgio (b o ly (o3laidl jlne op BTl pties
QLS Y S ) g e YL sl S 5 s



AR 50l (Vo lod FF al ((g5)9LiS dnwgi g olasdl ag s YFA

Ojs 22 (S N0 0js b sl e 5 65y5liS (5)luk
RS U p9d (B9 09,5 3 a3l (ol dgh ) (oo
eod Sl ln Oy g paw 09)5 ) 9 3Ll jlre 4 (o
085 1 3 L cadlas ol ) Blyys Al 4By Jlas 5> anjline
M=l @ Sojhl ) (g e iliste 3Mw cdliie sl
el 00b 48)S )5 53 (65ygliS” (sloptunas

2 el osal Jotz )3 5 jlna o 4 bgye (559 (sloeg S
Ol 0L (e cany slayliso s oo <Jsl s 095
bl /-8 539 Ly (el gl cley o)y g ol By as
29855 5 (alond pgos Byrae sl jadld g ool (e
039 Lt (et slapasli ;3 b dwlie 3 Jae yb
Olnl )l 6555laS” 6)lul il 3 1) Gig (n S o/
e U5 5981 5 pgans hpme (slalas ¢ 5 03)5 () 2
A (655938 6yl el ) Sl el Sl
Al e S gl diile o)) canlie (slagsbyy (20
2 bl ol Bl oo psans gyt Bpas | Sl (53]
256 (9 Y il adate )3 6)huby 5l VL sl 4 e,
pyas byae oy5e 0l &5 Cul o ) Sl o Jaee
o=l ptelS g coul gun Jlus Cunjlacme o Gl codl
D9ycse Jled 4l (65,5l Sl il el 1

el it sl (65)5l3S” g)lul b)) sle] o s ls
oS ) 555 AV L (LS o o5 £+ (6L 5 Slee b jaiiz)
P 8T L Lacld Kool mod coly; 34l w5 Cp ke
olaals 1y (65y9liS LS g9y JUdl jlade (50 S
S a3 LS (gl oslusy ke (3t 5 (2308 e
ol celys Bl g o0 el slaptians 4 bgye o5 4 g

Wb e w2 g

Sl syl 42 bgyyo gl g acgoome -0 Jgu
Table 5- Sets of weights for sustainability criteria
39 sWeg,S

Weighted Group
wy Wi wy
Environmental la>eces; 045 0.4 0.33
Economic ¢slail 04 045 0.33
Social el 0.15 0.15 0.33

GBS ol e
Source: Research findings
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Table 6- Sets of weights for sustainability sub-criteria

Bl y
Sub criteria

Indicator abbreviation

ol sl 39 oy

Weighted groups

wy W2 wy

Environmental _laseco;

Water use ol G juae

heee 3l giS1s
Environmental impact quotient
Pesticied USE pgow b yuno

w 0.09 0.09 0.083
EIQ 0.06 0.06 0.05

0.06 0.06 0.04

Fertilizer use _slows 358 & pae F 0.08 0.05 0.04
Crop rotation _cl; gl 2o, CR 0.09 0.06 0.06
Soil organic carbon S JT S ao s ocC 0.07 0.08 0.06
Economic  ¢slassl

Gross margin b s¢u GM 02 022 015
Direct COSt puiime (s4is 32 DC 011 012 0.1

Area cultivation cus’ 55 aaw A 0.09 0.1 0.087

Social _clozs!

Employment ¢;,5lis Juesl ol e N 0.09 0.09 0.17
Education ratio slgw o 4 dlgwl ol bl e E 0.06 0.06 0.16

5800 (gladidly 1xiie
Source: Research findings
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Table 7- Values and rank of stustainability of the agricultural system based on wl

Agriculture system ;,9LiS" piuww oU

1pu5
Wheat 1
Wheat 2
(RRVCIRTER
Sugar beet 1
PARVIRVN
Sugar beet 2
Combine irrigated and rain fed farming s.» ¢ ol ceely; 585
b g9
Activity diversion
=hint sacdld plo b o
Rainfed cultivated systems with r non-agricultural activities
2 cely;
Rain fed farming

n=1 n=2 =100

3% a9, o) Lp) o) a3,
Value Ranking Value Ranking Value Ranking
0.623 1 0.679 1 0.972 5
0.502 4 0.637 4 0.952 7
0.514 3 0.672 2 0.988 1
0.366 8 0.497 8 0.943 8
0.479 6 0.615 6 0.986 3
0.567 2 0.669 3 0.966 6

486 5 0.629 5 0.982 4
0.426 7 0.598 7 0.987 2

Source: Research findings
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Table 8- Values and rank of stustainability of the agricultural system based on w2

n=1 T =2 =100
Agriculture system ;,9liS" piuww oU o5 iy 33 Ay 33 4,
Value Ranking Value Ranking Value Ranking
Lpss 0.621 1 0.679 2 0.972 5
Wheat 1
2 pus 0.470 6 0.616 6 0.952 7
Wheat 2
1oy 0.516 3 0.668 3 0.988 1
Sugar beet 1
2 w8 yiz 0.346 8 0.476 8 0.939 8
Sugar beet 2
sl ol _ 0.488 4 0.617 5 0.985 3
Combine irrigated and rain fed farming
il 0586 2 0685 1 096 6
Activity diversion
_ it sl ol o 0482 5 0619 4 0982 4
Rainfed cultivated systems with r non-agricultural activities
S 0.400 7 0.579 7 0.987 2

Rain fed farming

Source: Research findings
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Table 9- Values and rank of stustainability of the agricultural system based on w3

n=1 =2 =100
Agriculture system (5;,9WiS" gphumsw oU o3yl ad, oyl ad, oyl ad,
Value Ranking Value Ranking Value Ranking
Lpss 0.565 3 0.642 4 0.970 6
Wheat 1
2 p35 0.492 5 0.638 5 0.950 7
Wheat 2
L8 0.596 1 0.731 1 0.989 1
Sugar beet 1
2 28y 0.366 7 0.511 8 0.939 8
Sugar beet 2
el by gl _ 0516 4 0646 3 0988 2
Combine irrigated and rain fed farming
_“?""Jw & 0.575 2 0.684 2 0.976 5
Activity diversion
_ o ohin glecdld plo b 0415 6 0.564 6 0.980 4
Rainfed cultivated systems with r non-agricultural activities
" 0.338 8 0.531 7 0.985 3

Rain fed farming

Source: Research findings
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Table 10- Total sustainability index for village

Ol oU Total sustainability index Js gl asbs
Rural district name n=1 =2 7t =100
(Jlod Cudang 0.442 0.653 0.905
North Kouhdasht
S ed 0.423 0.663 0.808
South Kouhdasht
SF 0.439 0.728 0.829
Gulgal
S 0.442 0.740 0.722
Darb Ghonbad
Fags 0517 0.857 0.982
Cohenani
@ ok 0.210 0.676 0.621
West Tarhan
(Jlod CudangS 0.284 0.456 0.517
North Kouhdasht
Bloran ), 0.284 0.430 0.508
ZirTangXs 0.364 0.718 0.972

Source: Research findings
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Introduction: Agricultural sector plays a vital role in Iran’s economy but this sector has pursued an
unsustainable route mostly because of land and water resources degradation resulting from inefficient use of
irrigation water and intensive use of inorganic inputs. However, increasing production is not the only relevant
goal in farming systems. It is important to consider the effects of agriculture on soil productivity, pollution,
water and energy use efficiency, Greenhouse gas emissions and social aspects. In fact, there is a strong interest
for redefining production systems looking for a balance between high productivity and the protection of the
environmental services provided by these farming systems. In thisregard, current study evaluated
environmental, economic and social impacts of agricultural systems in Kouhdasht area as one of the important
regions of Lorestan province using multi-criteria compromise programming (CP) and a set of different weights.
Gross margin, direct expenses and crops acreage were the indicators considered for economic sustainability
analysis. The environmental indicators were water use, EIQ (environmental impact quotient), use of fertilizer,
insecticides and pesticides, soil organic carbon and crop rotation. The social indicators considered for analysis
were employment and education level. The basic idea in compromise programming as a well-known multi-
criteria decision-making method, is to identify an ideal solution that can be obtain from the available options.
This ideal solution is a point reference for decision maker and options or alternatives are ranked based on how
far they are from it. The findings of this study include the identification of a set of agricultural systems based on
different views or weights. These optimal agricultural systems are compared to the current agricultural systems.

Materials and Methods: In current study a compromise programming optimization model was solved to
find efficient agricultural systems, according to economic, environmental and social criteria, for crop/livestock
farms. An agricultural system can be shown as a linear combination of activities. Each activity is characterized
by the resources and inputs employed, the type and quantity of the output produced and the environmental
impacts. Generally, eight agricultural systems corresponding to different crops and livestock production were
considered for analysis. The evaluation of sustainability of agriculture requires determination of attributes or
indicators covering economic, environmental and social dimensions. In fact, the concept of attribute or indicator
is fundamental in multi-criteria models. In this study, three economic, six environmental and two social
indicators are included as attributes. Selection of indicators was based on relevance of the indicators, the
frequency of using the indicator in previous studies and availability of data. The solution of CP entailed of
finding the lowest distance to the ideal for all the criteria. Decision-maker preferences were simulated using nine
scenarios, which combine three distance functions (n = 1, 7 = 2 and © =100), and three different weights based
on the importance of different dimensions.

Results and Discussion: The results showed that, based on the first weight group (environmental view) and
at the low and high weight for deviations (x =1 and ® = 100), wheatl and sugar beetl systems are the most
sustainable system respectively. But sugar beet2 system is the most unstable agricultural system at all levels of ©
and in all areas. Overuse of groundwater for irrigation, fertilizer and pesticide in some areas further reinforced
agricultural unsustainability. In the second weight group (economics view) and for @ = 2, activity diversification
(crop -livestock) system was more balanced than continuous crop farming. In the third weight group (equal
weight to all dimensions) and for @ = 2, sugar beetl and the rain fed cultivated systems were the most
sustainable. In other values of m, the sugar beet2 had the least sustainable index. The findings of this study
indicate instability in Azadbakht Korapa and Cham Sangar villages in all weight groups, while Katkan village is
most sustainability for © = 2. Results also showed that for = = 1, Kohnani and Eastern Tarhan rural district are
most sustainable and most unsustainable rural district respectively. The lack of sustainable agricultural
production in Eastern Tarhan in « = 1, was due to limited economics performance in rural district. However, in
high levels of sensitivity to deviations from the ideal level, the rural district of Boluran and the Western Tarhan,
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are most unsustainable rural district, and North and South Kouhdasht, Golgol, Darb Gombad and Ziretang are
the most sustainable rural district in the region. Finally, by putting different dimensions of sustainability, this
study extracted ten independent and distinct patterns of sustainability using data mining. Farms in patterns 5 and
8 were experienced relative sustainable, and farms in the pattern 6, were unsustainable in all dimensions.

Conclusion: It was inferred from the results of this study that there are regional differences in agricultural
sustainability in Kouhdasht. As a result, it is suggested that effective agricultural policies be adopted in
accordance with local research.

Keywords: Agricultural systems, Compromise programing, Kouhdasht area, Sustainability assessment



