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Introduction: Animal husbandry as an economic sub-sector is one of the most successful productive
activities of the agricultural sector, which plays a very effective role in providing food for society
(Legese and Fadiga, 2014). On the other hand, the economic growth of society, the increase in
household consumption of livestock products, and the population growth have caused an increase in
demand for these products (Statistical Center of Iran, 2022). The transition from traditional to modern
agriculture and the distance of the centers of consumption from the production areas, mostly located
in marginal and rural areas, has led to the importance of the marketing of agricultural products
(Arsalanbod and Shahbazi, 2018). Marketing methods of agricultural and animal products in Iran are
expensive and incompatible with the goals of sustainable development of the rural economy
(Tavassoli et al., 2008). Therefore, there are many problems, such as price volatility, high production
costs, the presence of merchants, as well as insufficient government support for market development
and marketing policy for rural products, as in relation to the marketing of agricultural and animal
products in Ahar County. Therefore, this research attempts to analyze the factors affecting the
marketing of sheep in Ahar County using the generalized Poisson regression method.

Material and methods: The purpose of this study is analysis of factors affecting the marketing of
sheep in Ahar County using the generalized Poisson regression method. In this study, the dependent
variables are numerical. Linear regression methods cannot be used in studies where the dependent
variable is countable because the dependent variable in these models must follow a normal
distribution and be continuous. Therefore, using the Poisson regression model is considered to be a
suitable method for conducting investigations where the dependent variable is numerical. To achieve
the research goal, the normal Poisson regression was first estimated, but due to the fact that the mean
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and variance of the dependent variables were not equal, the surrogate model, that is, the generalized
Poisson regression, was also estimated. Next, the Akaike and Schwartz-Bayesian information criteria
were used to ensure the adequacy of the generalized Poisson model. Considering that the amount of
the Akaike and Schwartz-Bayes statistic was smaller in the generalized Poisson model, the
generalized Poisson model was considered to be an appropriate model. Data were collected by
completing a questionnaire from 100 Ahar County ranchers using a simple random sampling
procedure. Statal5 software was used to estimate the models.

Results and discussion: Because the mean (52.84) and variance (2576.70) of the dependent variable
are not equal, the normal Poisson model is not appropriate and the generalized Poisson model must
be used. Also, Akaike’s statistic (AIC) and Schwartz-Bayesian (BIC) in the Poisson model are
1132.912 and 1161.569, respectively, while in the generalized Poisson model, they are 838.432 and
869.694. Therefore, the generalized Poisson model is better than the Poisson model. The coefficients
of all variables in the generalized Poisson model are significant. Since Poisson regression coefficients
are difficult to interpret directly, their incidence risk ratio (IRR) values were calculated. The results
of the incidence risk ratio estimation indicate that living in the city (0.674) and distance to the nearest
sheep market (0.988) had a negative effect and having a suitable corral (2.004), attitude of breeders
to improve breeds (1.373), having of farm income (1.329), access to credits (1.217), prepare animal
feed in time (1.212), access to veterinary services (1.212), access to suitable pastures (1.210) and
number of sheep (1.003) had a positive effect on the number of sheep marketed.

Conclusion: The results showed that several factors are involved in the sheep sales in the studied
area. One of these factors is the attitude of the region's breeders toward the improved and high-
yielding breeds of sheep and, accordingly, their willingness to buy and breed these sheep. Improved
sheep increase the market power of the ranchers through their characteristics, such as twins and the
production of higher products. Another factor that is effective in rancher marketing is the distance
between the farm and the sheep market. The farmer thinks of a longer distance as higher marketing
costs, resulting in a decrease in sales. Ranchers who live in the city and whose primary residence is
far from where their sheep are raised cannot take good care of their sheep, resulting in a drop in
production and, ultimately, a reduction in the productivity of the individual in the thing that leads to
marketing. Based on the results, farmers who have more sheep can sell more. Farmers who have other
economic activities besides animal husbandry can use the income from these activities to expand and
improve sheep farming and increase the number of sales and their income levels. Access to pastures
and credit will lead to higher income levels. Having a suitable corral for keeping livestock has the
greatest impact on the number of sheep sold. It is obvious that if the rancher has a suitable place to
keep the livestock, he will be able to continue his activity. The results indicated that appropriate
measures to facilitate access to credit may be through financing the construction of suitable corrals,
providing sheep feed, and increasing the number of flocks, which can be an effective measure to
increase the number of sheep offered on the market. In addition, improving veterinary care and
conducting educational and extension courses to eliminate negative attitudes towards improved sheep
are considered effective management measures.
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"' Two stage selection model
2 Descriptive Heckman model



vy wBlmness Cyolay omSy )8 1yl o e )3 WS Sy lil e Jelgs Julos

Lagdiyy 9 9l 9o

S clio (gl sy (S S5 Jae 5l suliiul
Cunle diul s suate Lag T 5o «S el la i o3y alas!
i 55 5o (VA GLlKan 5 55l wole dolad
s i Slasobb s SSse Jolse (s 4 S sudla
S cuale il s adio w10y oo S8l Gl g 5o
A SEA JE RS ¥ - IR Y| - PRV P JPS R ap i/ K Ryt 291 DNy
S 5 s o suala dallas Ho 1A 0K bl ya
(pod @osa 59) OF slagedila 5 (Jsere el
2 e oS, Sl 4 S g sulail
o> G S5 sla S (58550 dlan 5)aid g 500
ool aibasens Gl g 5 ulsy LA & Ol e
(YN ObSen 5 5l ) 0S

Slas SILT &€ 0o 8 padtie wb (SN s ) U8
AL adl e aa B S L aa 5 s SaS)y S
SN wal Gl sy Mhe g S0
ws s Jas wosln sl @i Lasie Guls
S g an 5 Gl (SaiSl s ga g o) e 0 @Sl 5o
L I s 5 39S S0 sla I b a3
ST Slae wile (331 (25 lasbas © s
S e g ORI (BIC) (pd 153,058 5 (AIC)
9 Goru) wib didls 5 1S BIC S AIC ) hae oS el
(Yo e ol,Kaa

Ol (V) dasly om0 ala Ghassy (o0a3 S

188 S o
Y= a+ Xy + BoXy + B3Xz + BaXs + BsXs +
BeXe + B7X7 + PgXg + BoXq +

B1oX10 [V]
_)‘JL.\M GLA):\i:\.A J,ALA.:ZI &333&)4 45 é}é ‘da:\‘_) o9
&JJQMG&J}&QM&\&J‘M:YM‘QH;)

e Glsie 4 (Ve Jle aale 1Y) aaXl JlSs

3 Generalized Poisson
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' Two-step Clustering
2 Multinomial Endogenous Switching Regression Model
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characteristics of shepherd men in Ahar County

Variables Mean Max Min St. dv.

Age (year) 48.18 78 23 12.88

farming experience 25.11 65 2 15.1

Experience of participating in the sheep market (year) 18.01 60 0 14.38

Number of sheep (Herd size) 136.72 470 20 91.89

Number of sheep sold in the last year (head) 52.84 250 0 50.76
Distance to the nearest sheep market (kilometers) 20.59 45 2 9.1

Resource: Research findings
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Table 2- Frequency of dummy and ordinal variables used in the research process

Variables Condition Frequency  Relative Frequency

. Yes=1 51 51

Off-farm income No=0 49 49
Yes=1

Access to suitable pastures No=0 ?g ?2

. . Yes=1 35 35

Prepare animal feed on time No=0 65 65

. Yes=1 14 14

Access to credits No=0 86 86
Yes=1

Having a suitable corral of farm No=0 291) %

Living in the city No=0 98 98

Low=1 24 24

Access to veterinary services Normal=2 58 58

Much=3 18 18

Negative=1 34 34

Attitude to improved breeds Neutral=2 43 43

Positive=3 23 23

Iliterate=1 20 20

Education level Less than a diploma=2 56 56

Diploma=3 18 18

Higher than diploma=4 6 6

Resource: Research findings
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Table 3. Determination of factors affecting the marketing of sheep using the normal and the generalized Poisson models

Variables Poisson regression Generalized Poisson regression
Coefficient IRR Coefficient IRR
(z statistic) (z statistic)
; @52" ™ 1.421 003" ™ 1.003
of farm income (8.600) (4.720)
Q002" ™ 1.002 @s85” ™ 1.329
Number of sheep (head) (14.340) (3.460)
; @25 ™ 1.253 191’ 1.210
Access to suitable pastures (3.160) (1.640)
; ; 87" ™ 1.206 ae2” - 1.212
Prepare animal feed time (4.920) (1.970)
i i a7 ™ 1.187 0.196 1.217
Access to veterinary services (4.880) (1.330)
; s ™ 1.122 695" ™ 2.004
Access to credits (3.060) (6.290)
Attitude of breeders to improve 42" = 1.274 192" * 1.212
breeds (8.580) (2.110)
Distance to the nearest sheep 0012" ** 0.987 @17 1.373
market (-6.050) (4.630)
i i 080" ™ 2.227 0011" ™ 0.988
Having a suitable corral (10.750) (-2.340)
ving i i 0522" 0.593 0.393° 0.674
Living in the city (-4.040) (-1.420)
Intercept 1586" ™ 4.885 1446" ™ 4.246
(13.930) (6.200)
Log likelihood = -555.456 Log likelihood = -407.216
AIC =1132.912 AIC =838.432
BIC =1161.569 BIC =869.694

Resource: Research findings (***, ** and * are significant at 1, 5, and 10 percent)
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Table 3. Identical dispersion test and Poisson substitute pattern

Test Statistic Probe
Deviance goodness-of-
) 580.09 0.00
fit
Pearson goodness-of-fit 576.86 0.00

Rescore: Research findings
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