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Introduction

Today, the businesses of the poultry industry are facing many challenges, because this industry has to manage a
number of unique processes, methods and risks at the same time. Therefore, identifying the business risks of poultry
production units can play an effective role in reducing the level of vulnerability of these businesses. Considering the
need to increase the productivity of the poultry industry, one of the basic solutions is to identify the risk and measure
the existing risks of this industry. Risk identification and quantification can reduce costs for industry stakeholders,
and risk reduction leads to better production planning. In this regard, this study identifies the business risks of poultry
production units in Khorasan Razavi province.

Materials and Methods

This study is applied as purpose and descriptive survey in terms of nature and method. This research is based on
mixed research, qualitatively and quantitatively. The statistical population is poultry industry experts, 18 of whom
were investigated by snowball sampling method as the research sample. This study proposes a new Delphi technique
that uses the features of traditional Delphi techniques and the Fuzzy Delphi method. The proposed new Delphi
technique is based on the integration of pentagonal fuzzy sets and the Delphi technique.

Results and Discussion

The results of the modified pentagonal Fuzzy Delphi method showed that five main risks and 36 secondary risks
out of 58 identified risks are part of the business risks of poultry production units. Identified business risks of poultry
production units, in order of priority, include inputs price fluctuations, command pricing, exchange rate fluctuations,
sanctions, chicken price fluctuations, delay in accessing inputs, fluctuations in the purchase price of day-old chickens,
fluctuations in drug and vaccine prices, imported inputs, lack of government support in the matter of production,
fluctuations in subsidies to inputs, lack of animal inputs, import of poultry products, Promulgation of various
instructions, poultry diseases, lack of liquidity of poultry farmers, bankruptcy of poultry farmers, fluctuations in
current costs, losses, lack of medicine and vaccines, lack of expansion of poultry business, lack of confidence of
poultry farmers in the government, fluctuations in profitability, investment, seasonal fluctuations in egg demand,
dependence of poultry farmers on Special suppliers, supply of day-old chicks, lack of energy, exclusivity of the
livestock and poultry feed supply system, egg price fluctuations, seasonal fluctuations in chicken production, seasonal
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fluctuations in chicken demand, weakness in providing working capital facilities to poultry farmers, lack of skilled
human resources in time Appropriate, lack of technical knowledge of advanced technologies and lack of variety of
poultry food ingredients.

Conclusion

The business of poultry production units is facing various challenges and risks, and due to the many risks of this
industry, production in this industry is facing problems and it is not possible to plan for it, and production will be
disrupted in the future. Therefore, in this research, an effort was made to fully identify the business risks of poultry
production units. In order to complete and finalize the business risks of poultry production units, the pentagonal Fuzzy
Delphi method was used. In this regard, a questionnaire was prepared that included two parts. The first part is about
the survey and information about the background of the respondents, and the second part includes the ranking of 54
identified risks. Fuzzy Delphi method in this study was done in two rounds and based on the opinion of experts, 4
more risks were added to the total of 54 risks, and finally 58 risks were analyzed using Fuzzy Delphi method. In Fuzzy
Delphi, the selection of risk components among all the components that were identified in the research literature was
based on the accepted threshold criterion. The results of the second round of modified pentagonal Fuzzy Delphi
showed that there are 36 important sub-risks in the sector of production, market, financial, institutional and personal
business risks of poultry production units. Considering the price fluctuations of livestock inputs and exchange rate
fluctuations, it is suggested to allocate currency and control it by government policies in order to reduce mentioned
fluctuations, or move towards diversifying poultry feed ingredients and formulating new poultry feed rations. Also,
in order to avoid fluctuations in the price of chicken or eggs, it is suggested to make the distribution network smarter
to prevent these fluctuations. In the poultry market, it is better to set a fair price for each kilogram of chicken according
to the production costs of poultry farmers, or not to interfere with the government in the market and allow the
government to set the price based on the supply and demand mechanism.
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(x = ay)
—2.f07"a2<x<a3
(az — a;) ()
= 1. forx = az
(a, —
—.fora; <x < a
(a, —a3) 4 * *
(as —x f <x<
—— fora x<a
(as —ay) * >
1] fory > n-

1- Standard Deviation to Mean Ratio
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Table 1- Risks identified using literature review

bl S, o S 5 &o
Main risk Sub-risk Code Source
> laodlyd 238 PRI Obike et al., 2017; Banjoko et al., 2014; Ebong & Awatt, 2023
Lack of livestock inputs
o .
ol 35:a8 PR2 Banjoko et al., 2014; Ebong & Awatt, 2023
Water shortage
b oS g Lodlys by cutS
Low quality of animal inputs and PR3 Karami & Mohammadi Tamri; 2017; Ebong & Awatt, 2023
supplements
b U g ol llugs PRA lheke & Igbelina, 2016; Obike et al., 2017; Banjoko et al., 2014;
Climate fluctuations and natural disasters Ebong & Awatt, 2023
29k ss)lan £l PRS Mustafavi, 2012; Iheke & Igbelina, 2016; Obike et al., 2017;
Outbreak of poultry diseases Adeyonu et al., 2021; Banjoko et al., 2014
ol PRG Zaghari et al., 2016; Banjoko et al., 2014; Abimbola et al., 2013;
Losses Ebong & Awatt, 2023
oSy 9 93395 PR7 Obike et al., 2017; Adeyonu et al., 2021
Lack of medicine and vaccine
0ol Sygeo 13 STy g oyl oS _
Quality of medicines and vaccines if PR8 Ansarizadeh et al., 2009
provided
“\‘J9’ ‘S““i) 039y SU d> 5 L
)90 N A O .
. PR9 Expert opinion
Production Providing day-old chicks pert op
Risk Leodles 4 Swd ) PL
¢y ) PR10 Adeyonu et al., 2021
Delay in accessing inputs
R ) “g‘“f’“) PR11 Banjoko et al., 2014
Environmental risk
iy slasglyS J odlil pac PR12 Hudnurkar et al., 2017
Not using advanced technologies
C’l’.t?‘ o E‘ PR13 Abimbola et al., 2013; Hudnurkar et al., 2017
Depreciation of equipment
S5 29a PR14 Blos et al., 2015; Hudnurkar et al., 2017
lack of energy
b ‘-;!”5 oo g5 e PR15 Expert opinion
Lack of variety of poultry food
ibaeyd Sl 5 3l o2 PRI6 Obike et al., 2017
Lack of facilities and storage facilities
2 w25 . PR17 Expert opinion
Day-old chick quality
e Slsinr s Sl5 PR18 Cavinato, 2004., Hudnurkar et al., 2017
Innovation and updating of equipment
oslgs cuogd bl MR1 lheke & Igbelina, 2016; Obike et al., 2017; Adeyonu et al., 2021,
Fluctuations in input prices Ebong & Awatt, 2023
0j9) S 2> A5 Cuad Sy )
Fluctuations in the purchase price of day-old ~ MR2 Banjoko et al., 2014
chickens
u‘“{b 9 9> b QUL"? . MR3 Ansarizadeh et al., 2009; Ebong & Awatt, 2023
Fluctuations in drug and vaccine prices
ik Sy o ) s iy
Market Risk &y .4 . MR4 Rahmani & Torkamani, 2010; Adeyonu et al., 2021;
Seasonal fluctuations of chicken production
& o9 Ay b Sllog MR5 Adeyonu et al., 2021
Seasonal fluctuations of egg production
£ Slol Slat Sllog MR6 Obike et al., 2017; Krishnan et al., 2020
Seasonal fluctuations in chicken demand
£ 55 SLOE had lloy MR7 Obike et al., 2017; Krishnan et al., 2020

Seasonal fluctuations in egg demand
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Salami et al., 2010; Rahmani & Torkamani, 2010; lheke & Igbelina,

Chicken price fluctuations MR8 2016; Obike et al., 2017; Adeyonu et al., 2021
& 55 Cond Sl MR9  Iheke & Ighelina, 2016; Obike et al., 2017; Adeyonu et al., 2021
Egg price fluctuations
ey ey MR10 Mustafavi, 2012; Murra et al., 2022
Exchange rate fluctuations
JBg o> S MR11 Banjoko et al., 2014; Ebong & Awatt, 2023
Transportation risk Gray, 2020; Badraoui et al., 2020
2 &) Sblogi MR12 Murrja et al., 2022; Ebong & Awatt, 2023
Interest rate fluctuations
: ‘5’_",)9“’ bl i MR13 Salami et al., 2010; Murrja et al., 2022; Abimbola et al., 2013
Profitability fluctuations
,LM:L@ @9 lb’!’ MR14 Ansarizadeh et al., 2009;
The importation of inputs
‘5’1?_‘5&%’& bl MR15 Murrja et al., 2022
Fluctuations in current costs
9o 25 S e MR16 Obike et al., 2017
Non-expansion of poultry trade
JHE po (KA dgeS FR1 Ansarizadeh et al., 2009; Obike et al., 2017; Murrja et al., 2022;
Lack of cash flow Ebong & Awatt, 2023
L_“@"_l)lf Vb FR2 Mustafavi, 2012; Hudnurkar et al., 2017
Liquidity of assets
@kl ‘,SLQ’“;”E FR3 Mustafavi, 2012., Expert opinion
Credit sales
©lssl B .
Sl S dit shoi FR4 Expert opinion
Fiancial Risk credit shoping
ey 4y (53,5 1 dylojur Mg 1)) )> Camis
Weakness in providing working capital FR5 Ebong & Awatt, 2023
facilities to poultry farmers
SIS 4lo yu Belhadi et al., 2021., Zaporozhtseva et al., 2018., Kaminskyi &
. FR6
investment Nehrey, 2019
My (SiwSiig FR7 Tummala & Schoenherr, 2011., Hudnurkar et al., 2017
Poultry farmers bankruptcy
h_mw_é“’ bt _Q_UL”’S . IR1 Expert opinion
Fluctuations in subsidies to inputs
> IR2 Expert opinion
Sanctions
S5 ‘_5"’6 o IR3 Mustafavi, 2012., Expert opinion
Prescriptive pricing
Q’S_U’S_“L“M"’:”_J e i IR4 Mustafavi, 2012., Expert opinion
Communicating various instructions
sk ENgazme Sy IR5 Ansarizadeh et al., 2009; Expert opinion
Import of poultry products
‘53[@ Sy )9& 3 Plb s_ﬂ)?& Ead s alolw By & lbasd!
Inst:;gt:(onal (5,13) IR6 Expert opinion
Is Exclusivity of the livestock and poultry feed
supply system (Bazargah)
. Sl ‘UL_’L" 225 IR7 Expert opinion
Existence of rent in the Bazargah system
cdgd 4y jlas po bl pas
poultry farmer's lack of confidence in the IR8 Expert opinion
government
Syl C‘*‘L&_P’\L . IR9 Obike et al., 2017, Expert opinion
Lack of government support in production
Laplejl 2 05 Glalid 3925 pac IR10 Expert opinion
Lack of experts in organizations
o S ki o5 )2l Sl 59 35205 HR1 Abimbola et al., 2013; Adelaja & George, 2019
Human Risk Lack of skilled labour at the right time
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(b sls) o JSiis ) cygas pae
Non-membership in organizations HR2
(cooperatives)

0Pl GBS el ity (Sl

Poultry farmer dependence on specific HR3
suppliers
15 SleMbl 39508 HRa

Lack of production information
bl slagysld (8 i i

Lack of technical knowledge of advanced HR5
technologies
I 9y d3eiwd Slilwgs HR6

Labor wage fluctuations

Pl plyiie & lad e (Saudy
Dependence of poultry farmer on specific HR7
customers

Expert opinion

Blackhurst et al., 2008; Karami & Mohammadi Tamri, 2017

Obike et al., 2017; Ebong & Awatt, 2023

Obike et al., 2017; Ebong & Awatt, 2023

Manuj & Mentzer, 2008

Expert opinion

350 slaassly sisle
Source: Research findings
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Table 2- Linguistic scales and their membership functions for the proposed pentagonal Fuzzy Delphi Method

3Lj W yatie e ol s .
utﬁnjuist?c &y Sapds 5
variables Description Membership functions
IVS «_TL> "))l'> )5“'9 d—\Jy JL‘”»b )155 "‘““5 2 Jﬁ"l’ )l"“‘J uM“’ R D)9 d““) (000 0.00. 0.00, 0.00 010)
Very low The investigated risk has a very low role in the business of poultry production units. e
o o bk e sl I S o mesl o B g age Sy (0.00,0.00, 0.10, 0.20, 0.30)
Low The investigated risk has an insignificant role in the business of poultry production units.
ol 4 55 bawgie D)3 yorbo (g oinly 5 S > by @ gy bawgle LIE (o) 3)50 S
b 4 The investigated risk has a medium-low significant role in the business of poultry (0.10, 0.20, 0.30, 0.40, 0.50)
Medium-low - -
production units.
bogie PPk ey lanly By S 3 Ghegie B ey 2ge Sy (0.30, 0.40, 0.50, 0.60, 0.70)
Medium The investigated risk has a medium role in the business of poultry production units.
NI )1 jseko (adg asly g S > (VL g) bawgie (B (g2 3)90 Sann
R The investigated risk has a medium- high significant role in the business of poultry (0.50, 0.60, 0.70, 0.80, 0.90)
Medium-high . .
production units.
b_b.)' _ _~>)'> )9‘10 gy d“_-b‘s P wuf P e OB ey 25 S _ ' (0.70, 0.80, 0.90, 1.00, 1.00)
High The investigated risk has a high role in the business of poultry production units.
JLi) A_J“’ '3)13 )3‘J¢ d'u}‘ dhbb )155 S 22 R )l“"“J O ()2 3y90 d“"‘) (090 1.00.1.00. 1.00 100)
Very high The investigated risk has a Very high role in the business of poultry production units. e
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Table 3- Results of pentagonal Fuzzy Delphi (second round) and consensus analysis of the first and second rounds of Fuzzy

Delphi
s P93 Al po 05 grea S0y 38 e Jol dl> 50 P93 dl 5o
Sty Aggregated weights of the second round s First round Second round
Risk A B c D E Defuzzi My MS — SDMR MV MS  SDMR
code fication
PR1 0.7944 0.8889  0.9111  0.9333 0.9444  0.9019 7 83 6 7 89 6
PR2 0.6278 0.7 0.7389  0.7778  0.8056 0.734 6 83 12 7 89 9
PR3 0.5778 06778 0.7667 0.8556  0.8889  0.7593 6 72 16 6 83 15
PR4 0.4222 0.5222 0.6222 0.7222 0.8111 0.621 4 78 24 5 83 22
PR5 0.7556  0.8556  0.8944  0.9333 0.95 0.8852 6.5 83 9 7 83 8
PR6 0.7389  0.8333 0.8889  0.9444 0.9556  0.8796 6 78 10 6 89 9
PR7 0.7389  0.8333 0.8889  0.9444 0.9556  0.8796 6 89 10 6 89 9
PR8 0.5667 0.6667 0.7667  0.8667 0.9111  0.7605 6 78 17 6 83 17
PR9 0.7056 0.8 0.8722  0.9444  0.9556 0.863 6 83 11 6 89 11
PR10 0.7889  0.8889  0.9278  0.9667 0.9778  0.9179 7 89 7 7 89 7
PR11 04167 05111 0.6 0.6889  0.7389  0.5951 35 67 22 45 83 20
PR12 04444 05444 0.6333 07222 0.7722  0.6278 5 72 20 55 83 19
PR13 0.5333 0.6333 0.7333 0.8333 0.9 0.7296 5 78 19 5 89 18
PR14  0.7167 08111 0.8667  0.9222  0.9389 0.858 6 83 9 6 83 9
PR15 0.6444 0.7444 0.8333 0.9222 0.9556 0.8259 6 72 14 6 83 14
PR16 0.6111 0.7 0.8 0.9 0.9167 0.792 6 78 16 6 94 15
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PR17 0.6778 0.7667  0.8167  0.8667  0.8833
PR18 0.2667 0.3333 0.4278 05222 0.6111
MR1 0.8667  0.9667  0.9778  0.9839  0.9944
MR2 0.7889  0.8889  0.9222  0.9556  0.9667
MR3 0.7778 08778 0.9222  0.9667 0.9778
MR4 0.7167 0.8111 0.8611 09111  0.9278
MR5 0.5667  0.6667  0.7667  0.8667  0.9111
MR6 0.7 0.8 0.8611  0.9222  0.9389
MR7 0.7556  0.8444  0.8722 0.9 0.9111
MR8 0.8 0.9 0.9444  0.9889  0.9944
MR9 0.7 0.8 0.8667  0.9333 0.95
MR10  0.8333 0.9333 09556  0.9778  0.9833
MR11 04833 05778 06778 0.7778  0.8333
MR12  0.6556  0.7444 0.8 0.8556  0.8722
MR13  0.7389 0.8333  0.8778  0.9222  0.9389
MR14  0.7778 0.8778 09167 0.9556  0.9778
MR15 0.75 0.8444  0.8889  0.9333 0.95
MR16  0.7333 0.8333 0.8889  0.9444  0.9611
FR1 0.7333  0.8333 0.8944  0.9556  0.9722
FR2 0.6667  0.7556  0.8167  0.8778  0.8944
FR3 0.4222 05111 05944 0.6778 0.7722
FR4 0.65 0.7333  0.7944  0.8556  0.8722
FR5 0.7 0.8 0.85 0.9 0.9444
FR6 0.7111 08111  0.8778 0.9444  0.9611
FR7 0.7556  0.8556  0.8944  0.9333 0.95
IR1 0.7778  0.8778 09111  0.9444 0.9722
IR2 0.8222  0.9222 0.95 0.9778  0.9833
IR3 0.8556  0.9556  0.9722  0.9889  0.9944
IR4 0.7667  0.8667  0.9111  0.9556  0.9667
IRS 0.7667  0.8667  0.9111  0.9556  0.9722
IR6 0.7056 0.8 0.8667  0.9333  0.9444
IR7 0.6667  0.7556  0.8056  0.8556  0.8722
IR8 0.7333  0.8333 0.8889  0.9444 009611
IR9 0.7667  0.8667  0.9167  0.9667 0.9778
IR10 0.2667  0.3667  0.4611  0.5556 0.65
HR1 0.6944  0.7889 0.85 09111  0.9278
HR2 0.3444 04444 05278 0.6111 0.6944
HR3 0.7389  0.8333 0.8722 09111  0.9222
HR4 0.65 0.7333 0.8 0.8667  0.8833
HR5 0.7056 0.8 0.8333  0.8667 0.9
HR6 0.3667  0.4556  0.5444  0.6333 0.7333
HR7 0.4444 05444 06389 0.7333  0.8167
L

0.8086
0.4302
0.9673
0.9123
0.9123
0.8525
0.7605

0.8519
0.8636
0.934

0.8574

0.9451

0.6735
0.792

0.8691
0.908
0.8802

0.8796

0.8852

0.8086
0.5951
0.787

0.8438

0.8685
0.8852
0.9031
0.9395
0.9617
0.9012
0.9019
0.8574
0.7975
0.8796
0.9068
0.4605
0.8414
0.5259
0.863

0.7926
0.8265

0.5457
0.637
0.8094

- - - 6 83 9
- - - 4 83 29
7 89 6 7 94 5
7 83 7 7 89 7
7 78 9 7 89 8
6 78 11 6.5 83 9
6 78 17 6 89 17
6 78 11 6 83 10
7 89 6 7 89 6
7 89 8 7 94 8
6 72 11 6 83 11
7 83 7 7 94 6
5 67 19 5 83 19
6 72 13 6 83 10
6 78 10 7 83 8
7 83 8 7 83 8
7 78 9 7 83 8
6 72 11 6 83 9
6 78 10 6 83 10
6 67 11 6 83 10
5 67 18 5 83 21
6 72 15 6 83 10
6.5 78 10 6.5 89 10
6 72 11 6 83 11
7 78 8 7 83 8
7 89 8 7 94 8
7 89 6 7 94 6
7 94 5 7 94 5
7 83 8 7 89 8
6 83 10 7 83 8
6 78 12 6 89 10
6 72 11 6 83 9
6 78 10 6 83 9
- - - 6.5 89 9
- - - 4 83 29
6 72 11 6 83 10
4 72 19 4 83 23
7 78 8 7 89 8
6 78 11 6 83 11
6.5 72 9 7 83 8
5 72 25 5 83 24
45 72 21 45 83 21
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Figure 2- Selected business risks of poultry production units
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