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Table (1)Datas used

[ RESPY oo odlaswl ool G,
Description source data used Row
SleMb| Tt T 5158 . .
Mol syslid g )bl 5550 SLAS sty )y eolges i
1399-1394 ;0,40 $5y9laS Sb . o Jgamo 4 1
Time period 2015-2020 Reports of Statistics and Information 1.2 amaunt of the loan
Technology Cegterkof Agricultural paid to the products
an
Ml 5,5l 5 Lol 55 50 glas 1S M Jyo9 s
1399-1394 s 050 §5y9kisS Sk _ b Jgame 4 (51 5 2
Time period 2015-2020 Reports of Statistics and Information The amount of loans
Technology Center of Agricultural avment for products
Bank pay P
Sledlbol (5,58 5 Lol 35 0 (slas) IS S (10 s
1400 L. &5 y3keS S ) Cels ity 4 sl g
Year 2021 Reports of Statistics and Information Payment loans of the
Technology Center of Agricultural Agricultural Bank to
Bank the farming sector
Sledlbol (5,58 5 Ll 35 0 (slas)lE Mo Sgaw 5
1400 JL. S jes Sb _ b Jgame 4 (51 5 4
Year 2021 Reports of Statistics and Information Interest rate of loans
Technology Center of Agricultural aid to products
Bank P P
Cbls peldlS wsly glaas s Jolis ) ~ _
2 53y )l g sl g SO sl 5kl o0 ST o g s
1397-1378 b; 0,90 S 3y9LaS Sl )l = 5
including the costs of piantirty, pranting, |nfcﬁfre#e%gno{égﬁr%?gg)t/"(:ise%?gr of Farming Crops
harvesting and repayment of current facilities H roduction cost
received in the period of 2008-2018 the Ministry of Ag”cu'ture P
Loy 0,90 4o ac [FYen - - o Jgaze (bs,8 Cuand
[Cand R ST i) P S = . . .
1397-1387 Statis,tLii:‘gil)lgLI?larfS}t‘z:lt‘i\;iliéésLe (‘:enter Selli S price of 6
“Farm prices in the period 2008-2018 Fanming Crogs
Ml (5,5l 5 Lol 55 0 glas 1S L Jgazoe ddgi liae
1397-1387 _loj 0,50 ;o SlaS S ol 55 5 <l 7
Time period 2008-2018 Reports of the Statistics and Production of farming
Information Technology Center of =crons in the countr
the Ministry of Agriculture p y
SleMbl 5,918 g ol 3350 slagh)liT o gparme iS5 whaw
YWAV-AYAY Sloj 0,90 50 &jtiS sle= &l 948 50 el 8

Time period 2008-2018

Reports of the Statistics and
Information Technology Center of
the Ministry of Agriculture

The area under
cultivation of farming
crops in the country
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Table (2) Rate of return and calculated risk for facilities and economic sustainability of

products

St St Mo RN,
T A Y P Y:
loans over One year nine Six months

one year loans n?ggr'ﬁr;s loans

QE ..& 5
bl 4w

Quarter
ly loans

criteria

Jyaxo
product

18.00 18.00 18.39 18.81

41.13 29.19 24.19 18.33

17.15

19.25

14.79

Ll
(2a)sa
Effective rate of
return
(percentage)
(M)$>Q)L"Q’“"« 5 ‘S"“'l)
Risk of
loans(percentage)
(do,0)golazdl g,l0l
Economic
sustainabilit
(percentage

[T
Rice

18.00 18.00 18.39 18.81

53.85 [42.73 35.17 28.45

4.35

19.25

37.60

230 [T
([0 (D10
Effective rate of
return
(percentage)
(M)$>Q)L"Q’“"« 5 ‘S"“'l)
Risk of
loans(percentage)
(3o, golaidl (gl
Economic
sustainabilit
(percentage

—ails wyd

Maize

18.00 18.00 18.39 18.81

42.42 45.15 46.57 42.59

-9.53

19.25

18.98

b g
Aa ) yila
Effective rate of
return
(percentage)
(M)3>C“>Le{‘"« 5 Li“‘i)
Risk of
loans(percentage)
(de ) solaidl sl
Economic
sustainabilit
(percentage

pusS
WHEAT

[18.00 18.00 18.39 18.81

36.57 47.84 46.65 [85.97

-20.7

19.25

25.04

0o o
(3] %) Sl
Effective rate of
return
(percentage)
(M)3>C“>Le{‘"« 5 Li“‘i)
Risk of
loans(percentage)
(2o ) solaidl 5 lly
Economic
sustainabilit
(percentage

Bariay




1YY o o/ VY /(53 9les alaidl VA

Y gamo gobaidl 5,luly 9 WMo (512 00 dnlno S5 9 (230 £ (N Jguer alol
Table (2) Rate of return and calculated risk for facilities and economic sustainability of

products
St St Mo AN, & Sogoandd
Jlsy VU Ay R g asboaw bl Jyao
loans over One year mglr?t%s Six months ~ Quarter criteria product
one year loans loans loans ly loans

(30,) fse 25L 25
18.00 18.00 18.39 18.81 19.25 Effective rate of
return (percentage)
(2,0) s Sy
35.60 51.28 50.07 37.77 14.62 Risk of Ay
loans(percentage) cotton
(2o ) golatdl 55lky
Economic
-9.43 sustainability
(percentage)

(32,9) S50 235k E 5
18.00 18.00 18.39 18.81 19.25 Effective rate of
return (percentage)
(2, 3) DM S
54.78 48.02 41.33 46.98 33.05 Risk of 155
loans(percentage) canola
(w2 ) golatdl 5 5lky
Economic
-9.57 sustainability
(percentage)

(30,9) fge 25L 25
18.00 18.00 18.39 18.81 19.25 Effective rate of
return (percentage)
(Q2,0) s Sy .
53.60 45.87 50.46 35.16 4.04 Risk of Syl
loans(percentage) Sugar beet
(2o ) solaidl s lly

-4.92 Economic
sustainability
(percentage)
(22,9) 530 233k £ 5
18.00 18.00 18.39 18.81 19.25 Effective rate of

return (percentage)
(32,9) e S
47.24 46.44 40.67 35.78 25.41 Risk of o
loans(percentage) vy
(doyd)golatdl gl potato
Economic
1.75 sustainability
(percentage)

o)l N ES
18.00 1800 1839 1881  19.25  Effeciive rats of reiirm
(percentage)
(20,3) Mg Sy
42.12 41.06 31.82 30.99 38.11 “Riskof )
loans(percentage) 4o
(2o,0)solazdl gl tomato
- Economic
>.70 sustainabilit
(percentage
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Table (2) Rate of return and calculated risk for facilities and economic sustainability of

products
S e S e Dt ) BV A O
s Vb LS, wbd plgd  ab sl Jypazo
loans over One year m%lr?'fhs Sixmonths  Quart criteria product
one year loans loans loans erly
loans
a2 Siga (AL F
18.00 18.00 18.39 1881  19.25  Effeciive jais of refum
(percentage)
71.43 52.33 79.00 7147 7000 (320 des S, s
Risk of loans(percentage) R b
(2o ,0) golazdl (g sl CUCl:,m €
16.74 Economic sustainability
(percentagea‘
2 ))) fHga AL F R
18.00 18.00 18.39 1881  19.25  Effeciive fais of refumm
(percentage) |
[CVERRY K IOV 6 S dlgasd
47.61 44,54 37.63 26.60 6.33 Risk of loans(percentage) wai(erme
(2o ,0) golazdl (g sl on
17.67 Econ)omic sustaina)bility
(percentagel
da y) Hl5e Ak F A
18.00 18.00 18.39 1881 1925  Effeciive rats of reium
(percentage)
42.17 98.85 50.07 2000 _(2m)ohtes S, JRve
Risk of loans(percentage) clover
(2o ,0) olazdl (g sl
12.47 Economic sustainability
(pe;centage\)J
) 2bF
18.00 18.00 18.39 1881 1925  Effeciive rats of reium
(percentage)
51.07 46.63 44.49 36.09  19.04 _(4or)dkted S, axig
Risk of loans(percentage) Alfalfa
(M)o)doLa;;él ‘_g)l.xg_l{.
12.28 Economic sustainability
(percentagel)J
da ) Ak A
18.00 18.00 18.39 1881 1925  Effeciive fate of reiirm
(percentage) @,y
(M)Q)Q >L..e~ W) &_iw.g,) .
41.79 40.53 40.10 30.21 8.53 Risk of loans(percentage) ‘};I;?.Lc
(ao ) slazil s Il o
-10.98 Economic sustainability
(percentage)
A 53 Y YSs
18.00 1800 1839 1881  19.25  Effeciverats of reuin
(percentage)
38.66 3796 4560 3132 1466 (e S,
Risk of loans(percentage) SLg>
(3uz,0) golazdl g b beans
-12.30 \

Economic sustainability
(percentage)

Source: Research Findings
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Table (3) Payeoff table resulting from the lexicographic approach

S b papard Suw) elaBloll Gas gy
Risk of allocation of financial Economic - .
N Return Objectives functions
resources sustainability
0.064 0.106 0.193 25k
Return
0.028 0.131 0.187 el syl
Economic sustainability
u:'JL’ é‘ft“" I8 e ] “—i"“:’.)
0.010 -0.010 0.187

Risk of allocation of financial
resources

Source: Research Findings bz sloansly saie
e-constraint Juo Jo sbojl s Cup aSuds brakads (F) Jgu

Table (4) Grid points to determine the solution intervals of the e-constraint model

Py aSuh el ASh paw dSil ped aud JolaSl abgyye Sub pilgi [ aSed oyles

The fifth The fourth The third  Thesecond  The first Grid number/related target
grid grid grid grid grid functions
olaidl g laly
0.053 0.037 0.021 0.006 -.010 : T
Economic sustainability
0.040 0.046 0.052 0.058 0.064 AeaZ S

Risk of allocation
PR ASd  ppaSd e dll e dld eis el

The tenth The ninth The eighth  The seventh The sixth abgyye Ban mlgi 14 o)l
grid grid grid grid grid
0.131 0.116 0.100 0.084 0.069 wolasdl sty
Economic sustainability
0.010 0.016 0.022 0.028 0.034 A S

Risk of allocation

Source: Research Findings G820 (gloasdl saiio
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Table (5) The amount and share of payment loans for products with different
repayment periods
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Table (6) Comparison of the optimal portfolio with the existing portfolios of
the Agricultural Bank
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Extended Abstract

Introduction: Transferring the existing cultivation pattern to a sustainable
cultivation pattern is one of the objective of agricultural policy makers in
Iran. One of the effective means to direct the producers towards the
specified cultivation pattern, is to take into account an index of economic
sustainability of products in allocating financial resources by the banks. As
agricultural bank is the main supplier of the loans to the agricultural sector,
the present study has developed a model for allocation of financial resources
to the farming sub-sector by this bank. The model is a modeified Markowitz
model as it considers economic sustainability index of the crops, in addition
to the traditional risk and returns in allocting financial resources. By adding
the sustainability criterion to the Markowitz model, the model is able to
provide a loan portfolio that satisfies the policy makers’ goal in transferring
cultivation pattern towards sustainable cultivation pattern.

Materials and Methode: The allocation of financial resources to the
agricultural sector by banks is often based on the Markowitz model, in
which the risk and return of an investment are taken into account at the
same time. However, considering these two criteria alone in the allocation
of financial resources cannot lead to the development of products with
economic sustainability and compatible to the Irans’climatic conditions. In
this study, a model for allocating financial resources to the agriculture sector
has been developed in which the economic sustainability of products has
also been considered in addition to the goals of increasing return and
reducing the risk of financing the products. This model was applied to the
data of the Agricultural Bank of Iran, as the main supplier of financial
resources to the agricultural sector, and specified the optimal loan portfolio
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for this bank. The model was solved using the e-constraint method within
the lexicographic approach in the form of a multi-objective mathematical
programming model.

Results and discussion: The model suggests a loan portfolio in which the
largest share is given to products that are most compatible with the country's
climatic conditions and provide the highest risk compensation index. In the
resulted loan portfolio alfalfa product has the largest share (9.32%) as a
three-month repayment period. On the other hand, corn crop with repayment
periods of three months to more than one year, cotton, sugar beet,
cucumber, watermelon, beans with repayment periods of six months to more
than one year and rapeseed with repayment periods of nine months to more
than one year, have the least share in this portfolio. In addition, results
indicate that the proposed optimal loan portfolio for the farming sector is
much more preferred to current banks’ portfolio in terms of return, risk and
economic sustainability index.

Suggestion: The resulted loan portfolio can guarantee the benefit of the
bank's shareholders, help to fulfill the(banks’[development/tesponsibilities, []
and support the policy makers in development of sustainable products and
transferring the current cultivation patterns towards a sustainable cultivation
pattern. Therefore, it is suggested that the Bank of Agriculture and the other
financial providers utilize the proposed model and take into account the
economic sustainability index of the products in allocating the financial
resources to agricultural products.

JEL Classification: Q01, Q14, Q18

Keywords: Economic sustainability, multi-objective mathematical
programming, loan portfolio, farming sector, agricultural bank



