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Table (1) Results of statistical tests related to model validation

s llao (Sl w050 o i pb 099 (ylgF o
MAPE R? Variable
0.08 0.94 035 pl aagd
Prime cattle price

0.05 0.94 g CirgS g b 03,5 uasd
Retailer price

0.07 0.92 JJ}A f‘é SO 9o

Breeding stock inventory

0.12 0.93 Ero CibsS Cuad
Chicken price

0.09 0.89 b gS ColgS o
Sheep price

Source: Research findings Geios slaaidly anie

Sools (s o plas By g ouds (gileans slaosls auslas slajlogai a5 jebyles
SR 28ly sleosls o Sl maw j0 (090> U o st 4y bgyje ool (gilwand
5 g slrosls le (Siod o a5 W o L (V) Jaoo il uoren ailad F
gy 8y g U Bllae (10 leo wuoy0 il oo ) due 4 SGop oad (gilwad slaosls
L ooy dmien sl lade a5 casline (pl 4 a5 il oo jho sae 4 SUop b st
Aol oo ool 28ly slo lade 4 o5l Joko

Wwolodlbay 9 (6 5 aomt

g wiloads olulid agie ol jo AlugS CleS i)l opmady ol (Y iaghy ol o
Ol liadsl 5l o il 00l (905 35 0,50y ool L bl Jlogad daadasly 1S
0y (S5 Candy Siludnd ) adsiil sl lie 2 oad (b Joe sl |
63,973k 4dl> Y7 5929 (slsS gl Canl a8)5 & )90 gt 08 )0 Allugs clieS 35
Tl aioren abb oo Jgame (pl (5, 0 ey o Jol dal> YV g e adl> 4 el
g logS LS (b9 b 005 Cuand lo it )3 Wad (ornd (SBIE Mg, 0925 SLS
P Gl 0adj plo Cead iol38l Wig, a5 Gl Jlojo cpl el diawsS ClgS Ceond
Gl Jlo 0 50,8 cuigS odgi sl gyks SO ailes co aF Cenl pialS Wy, G 4y



EY/) oolad/ VA Mo/ (6539l Sladl 1aA

Condg 45 0,08 ol Al Jas (aaios onl o od xlb ol> calsl Jas asl S
Sl 550 a5 ()90 ;0 L (nl 4 wans o (LS 5935 Il o) 0 oy sl e
35 Lygo allugs clS (BaLS Brae b BasSady 5l coles gl cdgo g9
@l aarg b o)s aialss 1 Cosl onal Cews 4 (g3luJan mlid ;0 45 (g, b o picie
ailaie 1o age pls Copmaz ayas L2als Carge 5T slo b 45 Wlgi oo ol sl cosal ans &y
S (09,8 00,5 )0 LabisS Ceand aly Wiy aSul 4y dz gl b (pizres 09l (g 050
L1, adsi slmonlys 5 L lasls el 5 ol (6,l5l8 |5 00d pld eard 0, g, 51 s
ol o baxly nl 5l oz BB Jlad (SouSlsyg Jloto aiiS o g o1 3k coard
Ero SesS g MissS CusS Ceard (Lialil g, 4 az gl b cnl 5l aLBIS 0l sgzg o]
Sladls ;5 o8 ©85 i Gl il Jlod & allusS ciss gl alappiils oS
Aol j00S slo gl (Bpae w5l cisS glgil Bio Jlezol (GgiS aig, aslal b g eass
5 ams L3 5l cou ud a | BaiS Gras o) wly o gadge cpl 45 5l 3524
Al az g b Koo G jlasS oo Sgd ]y Gloys g Sadles St slaan o
Sy9r2 1l oad ()BT Bun )94 3 508 CubsS Al Bpae Al gl VAT G
CoigS a0 ) oal33l Wiy, iz aslo] 1 e lor canslin (glapladl b cgs o5 cuul

B3 § S sl Wge pls Conen 2l 5 a8
o5l A 53 Sl b)) 9 oo sl Ol oo @25 (nl s3leniay Joe 5l bl cnl 5o
9, Sibelor,bew) (280 Jold Wl oo Canlow (2Ll 5 Jelow 28,5 0 00 925 plo
Olge a4 all s JLSLo s 5 wax slas pal) obul b el 50l lo e
5 ke SLrggase 3l (S a5 ol glaosles ol sl 5,1 &5 siloslil el T Jle
ookl b sl sols slaoslys s e cudlads g lacwad (gilwolil slisl, jo axel> 55,4
Ol Omzed Sl oy BB (295 & Gioghy (nl jo ool &) ol cllil Jos
Sl slael iz (lacs, 158 urals ol Mg sllae] aiile o bemlins slos 38 51
s g Wodles angs sln QBaSudgs 4wl slhel otis 0,5 sl oS Sran 4
5 d9ed 2bj)l peem oS slapsie n ]y (els sleesls 5 SdgS Dlsjly 4y
2l e o) Jyame (nl GBS Bpas g (BauS adgi o) lacsdy rets
e Jo (pl )5 (o p a3a (0B Jexte 9 g L2 Sl Gl lacslew (ol 5T G



1.0 i) (S3lw a9 2 14b

A e ol o o a8 (g5,5laS ity plaae Sl s s5e layiie a5 o)l ) o el
i b Sgedo 5 50 Ged CdeS Gl oy g ok Aol ] 4 saileats axd S

258 Sl 5 (b s oo S
oA SeS S5l0 s )3 15y sladele e alal; sba ol &5 (e iz nlple
Slbes o8 o plgie 45 00 lag sy Jiln Wlgoo wa e LA (055 4 )
plmil 5B ogd oolittul j585" (55)5laS” Ao Gl yaely o (LIS sl 6l 6 25 peoad

oo yol) o ye 9 09,5 b j9iS plo it ale Glacuslow QB gl Uas g (905
oo yidon GiolS 516 pSsl> 5 Cod glaglug Gials e b oSl as,e sl y
@ Bl o pimw 2l SiloJde By ALl a4 axgi b ol jo aigd uaad Wge plo
stz 9 Obld SeS (55,3laS slagaze (1)) 0 o) Condy I Ghze SThol g G dangs
35850 35T 5 olgiing W iy 655LES (5 5o | s slacelw @l g 0o 8
Sl yiie 555 » byl 610550 (65,0laS iou j0 IS Slacalew Glyzl 5l iy o
2355 18 931 9590 e 2 bl Joe oS 5 g (il b Sl e ot

T.¥ JoU)

Abbasi, I. A., Ashari, H., Ariffin, A. S., & Yusuf, I. (2023). Farm to Fork: Indigenous
Chicken Value Chain Modelling Using System Dynamics Approach.
Sustainability, 15(2), 1402.

Abdulla, 1., Arshad, F. M., Bala, B. K., Bach, N. L., and Mohammadi, S. (2016).
Management of beef cattle production in Malaysia: a step forward to
sustainability. American Journal of Applied Sciences, 13(9): 976-983.

Alizadeh, P. (2019). Dynamic modeling of the effects of supportive government
policies on value chain of red meat in Mashhad. PhD Thesis, Ferdowsi University
of Mashhad.

Alizadeh, P., Mohammadi, H., Shahnoushi, N., Saghaian, S., & Pooya, A. (2019a).
Evaluating Cost Structure and Economies of Scale of Beef Cattle Fattening
Farms in Mashhad City. Journal of Agricultural Science and Technology, 21(7),
1753-1766.

Alizadeh, P., Mohammadi, H., Shahnoushi, N., Saghaian, S., & Pooya, A. (2019b).
Investigating factors affecting import demand of meat and livestock inputs in
Iran. Iranian Journal of Agricultural Economics, 13 (3): 1-28.

Alizadeh, P., Mohammadi, H., Shahnoushi, N., Saghaian, S., & Pooya, A. (2020).
Application of system thinking approach in identifying the challenges of beef



PEF) 03l 1A A/ (65 39Las” Slaidl ¥o e

value chain. AGRIS on-line Papers in Economics and Informatics, 12(665-2020-
1230), 3-16.

Conrad, S. H. (2004). The dynamics of agricultural commodities and their responses
to disruptions of considerable magnitude. In Proceedings of the International
Conference of the System Dynamics Society.

Cox, A. (1999). Power, value and supply chain management. Supply Chain
Management: An International Journal, 4: 167-175.

Fartookzadeh, H. and Rajabi, M. (2011). “Dynamic modeling of traffic in cities in
order to transport improvement policies”. Journal of transportation research,
30(1), pp. 82-63.

Forrester, J.W. (1961). Industrial Dynamics. Cambridge: MIT Press. Currently
available from Pegasus Communications: Waltham, MA.

Forrester, J.W. (1997). System dynamics and K-12 teachers. Massachusetts Institute
of Technology. Cambridge, MA, USA.

Heydari, J., Zareayan, M.K., Heydari, E., Hezarkhani, B., and Karimi, R. (2019).
Modeling the price fluctuations in the supply chain of poultry meat: a system
dynamics approach. Journal of Agricultural Economics Research, 11 (42), 237-
262.

Iran Ministry of Agriculture Jihad. (2022). Information and Communication
Technology Center. Available online at: https://maj.ir/page-
amar/FA/65/form/pld3353#

Iran Statistical Center. (2016). Summary of slaughtering statistics. Available online
at: https://www.amar.org.ir/Portals/0/News/1396/chkdams-95.pdf

Jalali, H., Kamaei, ZH., and Azizi A. (2019). Investigation of changes in production,
consumption and prices of red meat in the country. Statistical Research and
Training Center

Jamshidifar, M., Salarpour, M., Sabouhi, M., Mehrabi, H., and Ahmadpour
Borazjani, M. (2017).Simulation of chicken meat supply chain facing bird Flu
crisis: case study: Khorasan Razavi province. Journal of Agricultural Economics
and Development, 31 (4): 321-331.

Jie, F., Jenkins, R. J., and Parton, K. (2007). A systems dynamics approach to
modelling in the Australian beef supply chain. In Australian and New Zealand
Academy of Management Conference. ANZAM Operations Management
Symposium.

Kleijnen, J. and Smits, M. (2003). Performance metrics in supply chain man Lie,
H., and Rich, K. 2016. Improving value chains for dairy farmers in matigués,
Nicaragua: a System Dynamics Approach. Proceedings in Food System
Dynamics, 229-244.agement. Journal of the Operational Research Society,
54(5): 507-514.

Laibuni, N., and Kirui, L. (2018). Transforming livestock production through
systems thinking approach: the case of west Pokot and Narok counties. In 2018



https://www.amar.org.ir/Portals/0/News/1396/chkdams-95.pdf

Veliopwni) Sl dmis 9 (10

Conference, July 28-August 2, 2018, Vancouver, British Columbia, No.
276020. International Association of Agricultural Economists.

Mahmoodi, E., Naim Sadeghi, A., Chaharsooghi, K., and Eskandari, H. (2010).
Impact of information system flow on make-to-order manufacturer supply chain
network: systems dynamics approach. Journal of Modeling in Engineering, 8
(22): 21-35.

Meadows, D. L. (1970). Dynamics of Commodity Production Cycles. The MIT
Press.

Safaei, B., Mosleh Shirazi, A., Mohamadi, A., and Alimohammadlou, M. (2019). A
Systematic model for the diffusion of commercial Soft technology in Iran’s oil
industry. Journal of Technology Development Management, 6 (3): 41-70.

Setianto, N. (2015). Systems thinking approach to develop smallholder beef farming
in rural Java, Indonesia. PhD Thesis, University of Queensland.

Shank, J. K. (1989). Strategic cost management: new wine, or just new bottles.
Journal of Management Accounting Research, 1: 47-65.

Shapiro, J. F. 2007. Modeling the Supply Chain. 2nd edition, Belmont.

Sterman, J. (2000). Business Dynamics: Systems Thinking and Modeling for a
Complex World. McGraw-Hill, Boston.

Suryani, E., Hendrawan, R. A., Muhandhis, 1., and Dewi, L. P. (2016). Dynamic
simulation model of beef supply chain to fulfill national demand. Jrnal
Teknologi, 78(9): 169-177.

Tedeschi, L. O., Nicholson, C. F., and Rich, E. (2011). Using system dynamics
modelling approach to develop management tools for animal production with
emphasis on small ruminants. Small Ruminant Research, 98(1-3): 102-110.

Volker,G., and Steven, F. (2005). Individual-based Modeling and Ecology.
Princeton University Press.

Wessely, P. (2010). Value Determination of Supply Chain Initiatives: A
Quantification Approach Based on Fuzzy Logic and System Dynamics. Springer
Science and Business Media.



VPP o b/ VA W/ (53 59les™ alaidl Y- Y

bl (gl o (1 ot () Jgu>

Table (1) Stock variables

S5 o)l sl Ty i
Unit of measurment Explanation Variable
eSS ok o il slolas Demand con
eSS by o luaS Cued Concentrate price
£S5 ek 0, 5lucS (639> g0 Concentrate inv
pSekS  legs O Ceend Corn price
£S5 okS Dy (699> 90 Comn inv
£S5 okS O, slolas Demand corn
ol oo als 539290 Breed stock
ol Jowls (539> 90 Prime cattle
e ekS by o) plo Caod Price prime cattle
e ekS  oleys Ly S Cold Soybean price
o5 ks L g S slolas Soy demand
PRIRy Lgw dlliS (509550 Soybean inv
e ekS by Ero Cuand Price chicken
£S5 okS £ 805790 Inv chicken
pSekS ey AlugS cubgS oBg 8 00,5 Caond Price retailer
PPNy AlogS CubsS Shgy8 03,5 (53420 Retailer inv
£S5 ok AdwsS CleS (699> g0 Inv sheep
e ekS  olegs AidrgS ColigS Ceowd Price sheep
TP S pio (2 Pt (V) Jgox
Table (2) Rate Variables
S o3luil aslg Toy e
Unit of measurment Explanation Variable

ole yo p,5slS oilesS adgs 758 Prod concentrate

ole o p 5slS o lusS” yhg,8 & Sale concentrate

ole ,o p 5slS Sydadei Prod rate corn

ole yo p,5slS S8 by S E Sale corn
ol jo Lol Age pls leas &5 Breed stock slaughtering
ol yo o, alawly 45 0055 ald USg,8 £ Saleto D
obe ;s Lol plo s &5 Slaughter rate

ole yo p,5slS Lgw dlouS o dgs &5 Prod soy




VeViowm) Gl b 9 b

5 S o oy 3 ko (V) Jguz dald

Table (2) Rate Variables

S5 o)l sl cadd o
Unit of measurment Explanation Variable
ole yo p,55LS Lo albuiS 5,8 & 53 Sale soy
ole ;o p 5ol ErodgFp Prod chicken
ole o p SelS Erolsjlg &5 Chicken im
ole o p ,5sblS Ero M908 E S Sale chicken
ole o p F5lS QawgS CleS Do jlg F 5 Sheep im
ole o o 5slS QihwsS CligS g3 F Sale sheep
1 yiol)ly 9 (K5 Sl ko o Fimten (F) Jgur
Table (3) Auxiliary variables and parameters
o s — -
measurment Explanation Variable
axlg e 0 yilcsS Ceond o Lol 4y (608250 S i Effect inv on price
axly e S Ceod o Lol 4y (509290 Cand Effect inv on pcorn
axly e o) plo Caad o Lol 4y (6992 90 s il Effect inv on price C
R A K ¢ (leaS oolel) oaij pls 0y ¢339 cuSils Average wt per cattle
pSekS  legs plo liss a e Slaughter cost per kilo
ole o p 5ol adgs lyee JS Total kg fatening
olo ,o g &,1095 o als adgs an s Cost H
axly g el adgr anse 4 Sl S Price cost ratio
axlg e Lo AllousS Ceond o Lol 4y (699290 S i Effect inv on p soy
axlg e Ero g p Lol 4y (695250 o i Effect inv on prod ch
axly e Ero Cnd Lol 4y (639250 Cond Effect inv ch on p
azly e E o 403D phew Exp share chicken
A S kS ey alhuly sloas o Cost dealer
pSekS by AlugS CudgS b9 )8 08,5 ail> Retail mm
e oS olegs AlugS cligS by )d odes anil> Wholesale mm
e oS olegs Alogs cuigs L IS asl> Total market margin
Ay e AlosS CudsS Cuond o Lol 4y (505250 s i Effect inv on price R
a>lg e AagS oS Ceond p Lol 4y (639250 o Effect inv on price sheep

a=ly (99

Exp share sheep




VFF/) o bl VA W/ (55 glis” slasidl Y- ¥

[T SO PG P SR S
¥ e, s

Sl a3 I E S
3 ol 35

hafea) adls

- +
* . s ose 4ulla oo s 4
o h e A i . . @y, gl Cd
ERY I o
+ Sedersin [UNITH P £

y o Ae ks 4 G Cind Cad
sy Al s SLalis + Al € s € s

3 Tt
<V i jean Ll
R ;){/ R a4 g
’/ /R/_/_,,..u;,u_u.g A fas g
e S / -
03313 Lalis

il sl Lalis

A € sz Kl s
13, & + +

T PP FEoa R Py
p

hs

RESTPUIENE .

,4{ el Fals
/-Aueh - T

Jads 52 pm
BEEPS [EETRIPEY

eSS

it e T . + >
PUNKRPTIRGIE @u,«%%um.y:, P A . / N
]

dgapls s
-

@5 e

I -—

T s ey, i

4 +
gapls Cyran . /\;/ 385 il o S Ll
il ly g ol S
1315403 & 53 \stJ:) e - \ oS 3

p R

oy
TN
_— T y RCT PR
s Pl o
i Lalis
\/ +
\

S I IO S B TS Py
L g Al RIS L
PN SN
L AllaiS

N
Sassgoia——a
R

5 S oy I

BT SONCR JE AT L Al 3l

+ +

Lol 4 sasmse i, + s alaK 5350
[P

WlogS cuingS 03,1 030255 42 LS Jalro cle ylog0i (1) JSib
Figure (1) Integrated causal loop diagram of beef value chain
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Figure (3) Comparison of simulated data with real chicken price data
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Figure (5) Comparison of simulated data with real sheep meat price data
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Extended Abstract

Introduction

The price of red meat has grown significantly in recent years, which has
reduced the welfare of the consumers of this product, and its consumption has
decreased greatly in the low-income groups of the society. The presence of
many challenges in the beef value chain and the presence of many activists
with different goals in this chain have made it complicated and difficult to
analyze this chain. One of the best methods for designing complex systems,
determining policies and solving their problems is system dynamics
modeling.

Material and Methods

In this study, after identifying the actors in the value chain, the relationships
among the elements of this system were expressed in the form of causal loop
diagram. Then, the types of the variables in the system were determined
including stock, rate, auxiliary and parameters and the stock-flow diagram of
this value chain was drawn and then was formulated. After validating the
designed model using the behavior reproduction test, the current state of this
value chain has been simulated.

Results and Discussion

The results indicate that the growth trend of red meat price is increasing and
much more intense than the growth trend of livestock prices. Also, the
population of breeding stock in the studied area has experienced a downward
trend in recent years. In this basic model, by creating scenarios on key
variables such as the exchange rate and the import tariff rate of inputs and red
meat, it is possible to examine the impact of various government support
policies on the price of beef and other important variables of this chain.

! Respectively: Assistant Professor of Agricultural Economics at University of Kurdistan,
Associate Professor of Agricultural Economics at Ferdowsi University of Mashhad,
Professor of Agricultural Economics at Ferdowsi University of Mashhad, Professor of
Agricultural Economics at University of Kentucky, USA

Email: p.alizadeh@uok.ac.ir


https://www.iranianjae.ir/article_712889.html

Suggestions

Therefore, such a model that shows the dynamics of the relationships between
the factors involved in the red meat value chain can be used as an operational
dashboard for decision making for policy makers and planners of the
country's agricultural sector.

JEL Classification: Q1, Q13, C60

Keywords: Value chain, Beef, Causal loop diagram, Stock flow diagram,
Simulation



