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Introduction

Meat is one of the most important sources of animal protein and plays an important role in human nutrition.
In addition, meat is one of the main commodities in the basket of Iranian households, so that it included about
20% of food costs in Iran. In recent years, fluctuations in meat prices have always been one of the main
challenges of the meat market of Iran and every year the imbalance in its market reduces the welfare of
consumers and causes damage to producers. In the current situation where the Iran foreign exchange resources
are limited and prices of the meat market has many fluctuations, examining the price drivers of meat price in Iran
from the perspective of microeconomics and especially the chain of vertical price transmission can be a good
guide for policymakers and planners in adopting appropriate policies to control prices and domestic consumption
of these products. The purpose of this study is to identify the drivers of the price of meat different types in Iran
using the Panel-SVAR model in 30 provinces of the country during the years 2006-2019.

Materials and Methods

We use the panel SVAR methodology developed by Pedroni (2013) to analyze the implications of shocks on
the price of meat types. Defining zi: = (yit, Xit, Sic, Mit)’, the heterogeneous panel SVAR model can be formulated
as:

Bizi=Ai (L) zi1+ ,i=1,...,t=1,...,T and uit ~ (0,%)

Where B; is the matrix of structural parameters, reflecting the instantaneous relations among model variables,
zit is the vector of endogenous variables, (L) is a polynomial of lagged coefficients for ith province. uic = (uyir,
Uxit, Usit, Umic)' 1S the vector of the structural shocks or innovations in zi, the variance-covariance matrix X is
diagonal. Assuming B: be an invertible matrix, pre-multiply both sides of Equation (1) by B;*, we get the
reduced form VAR model:

zit =11 (L) zirw1 + €it  where IT; (L) = B * Ai (L), &ie = B;"* uit and &it ~ (0,€)

Moreover, the variance-covariance matrix Qi of the reduced form error i = (&yit, &xit, Esit, €mie)’ 1S full rank
and no diagonal. The reason is that the errors are correlated between equations, implying that the innovations are
not orthogonal. Traditionally, when this happens, innovations are correlated with each other and the matrix Qi
can be orthogonal zed by structural Cholesky decompositions. This method imposes an economic structure and
allows the specific ordering of the panel SVAR variables. Finally, the contemporary matrix B is of the following
form:
byy 0 0 0

0 by 0 0
b31i b32i b33i 0
b41i 0 b43i b4—4—i

Bi=
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Results and Discussion

The results of Pedroni and Cao co-integration test showed that the hypothesis of no co-integration among the
variables could not be rejected. The optimal lags length for the Panel-VAR model, using the criterion of
Schwartz-Bayesian, was determined as 2. The unit root test of the circle also showed that the estimated Panel-
VAR model provides the stability condition. The results of Panel-VAR Granger causality test also showed that
there is a direct or indirect causal relationship between all the studied variables. The results of estimating the
"matrix of long-term response function in the Panel-SVAR model showed that all estimated coefficients are
significant. The results of the Impulse Response Functions (IRFs) showed that the effect of shocks of the value
added of the agricultural sector in the agricultural sector on meat price index, mutton price and beef price is
negative and on chicken price is positive, while the shocks effect of the price index of imported inputs (corn,
soybean meal and barley), livestock prices and meat prices are positive on meat price changes (chicken, sheep
and beef). The maximum and minimum effect of these variables occurred between the first to the fifth period and
their effect pattern is sinusoidal, afterwards shocks continue to be almost constant (or with low amplitude). This
result shows that the effect of shocks of meat price stimuli in Iran is continuous and stable. The results of
analysis of variance and historical decompositions also showed that the shocks related to the value added of the
agricultural sector have the least effect and the shocks of the meat price variable have the greatest effect on meat
price changes in Iran. The results of analysis of variance and historical analysis also showed that the shocks
related to the value added variable of the agricultural sector have the least effect and the shocks of the meat price
variable itself have the greatest effect on variation of meat prices in Iran. This result indicates that the impact of
agricultural shocks on the meat price of is relatively weak, in contrast, the impact of shocks of the price
transmission especially in the short term (beginning of periods) play a vital role.

Conclusion

In this study, impulses effect of four variables of the value added of agricultural sector, price index of
imported inputs (corn, barley and soybean meal) and livestock price (live chicken, live sheep, live calf) was
examined in four channels (equation) of price including meat price index (Total meat market), chicken, mutton
and beef using the Panel-SVAR model in 30 provinces during the years 2006-2019. The findings of this study
showed that the most important cause of price fluctuations in the Iran meat market is due to shocks to the vertical
price transmission channel, especially in the short term. Therefore, preventing from price shocks in the Iran meat
market will be one of the most important tools to create efficiency in the market of this product. Managing
inflation expectations is a good way to reduce the price of meat in Iran. In addition, the use of appropriate
protectionist policies throughout the meat production, distribution and consumption chain, such as monitoring
the production, distribution and consumption stages; modify market structure instead of price control; timely
provision of production inputs for producers; development of livestock inputs in the country; providing the
supply of meat in the stock market; adequate and timely distribution to consumers; cash payments are offered to
households and meat producers in the event of price shocks and explosions, is suggested.
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Figure 1- The trend of changes in meat price index in Iran during the years 2006-2019
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1- Impulse Response Functions (IRFs)
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3- Historical Decompositions (HDs)

4- Orthogonal matrix

5- Structural Cholesky Decompositions
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Table 1- Results of panel unit root tests to investigate stationarity of these variables of model variables

Levin,L  Breitung

Levin,L Breitung

) & chu (t-stat) ImS&P  ADF() PP({") g (t-stat) ImS&P  ADF(y) PP
Ve:?i’:)le o3> ghaww 53 (5 ldcdre g 9 903l S n3le ol 4o Jolis Silisne gha 5 0903l S n3le
Critical test values and significance level at the data Critical test values and significance level in first order
level difference
LY - - - - 306.1°  306.1° 306.1" 306.1° 306.1" -
LX;¢ - - - - 90.5" 90.5" 90.5" 90.5" 90.5" -
Lsfpeat - - - - 164.8°  164.8" 164.8" 164.8" 164.8" -
LMmpeat -7.2° 5.9 -3.3" 104.3 7.2 7.2 7.2 7.2 7.2 122"
Lsghicken - ) ] ] 185.6°  185.6" 185.6" 185.6" 185.6" -
Lsfputton - - - - 136.9°  136.9° 136.9 136.9 136.9" -
Lsheef - - - - 2734° 27347 2734 2734 273.4° -
LMghicken - - - - 211.2"  211.2° 211.2" 211.2" 211.2" -
Lmfputten 147" -1.3 -7.9° 161.8" 15.3 15.3 15.3 15.3 15.3 199"
LMmpeef 1.7 2.6 45 1214° 214 214 214 214 214 156"

S0y S aw jd (g I dme # [ Libgh slaanl (sl
Source: Research findings / * Significance at the level of 1%
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Table 2- Pateroni and Kao cointegration test for four equations of meat types, chicken meat, mutton and beef

Sl 2 o903l £ o CudS  wheasf s fpe S CudeS gl
Cointegration test type Beef Mutton Chicken meat  Meat types
Panel v-Statistic -5.02 -5.29 -1.96 -5
S yuio AR Colys = 39,3 90l Panel rho-Statistic 1.82 18 1.98 1.78
Pedroni-common AR coefficients Panel PP-Statistic -15.33" -14.19 -10.63" -14.72°
Panel ADF-Statistic ~ -11.19" -11.43" 957" -10.84"
N L P Group rho-Statistic 4.18 4.07 3.76 4.06
SEIAR celyd =gy 03esl Group PP-Statistic ~ -22.03" -19.56" -13.05" 22.36"
Pedroni- individual AR coefficients gy ADF-Statistic  -10.29" 1117 -10.23" -10.38"
P Filleon () 067" -15.49° 13.21° 16.71°

Kao cointegration test

Mo pd S o 3 (gl e # [ Limghy (slaaidl iisle
Source: Research findings / * Significance at the level of 1%
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The rircle unit root test of Panel-VAR model for four equations of meat kinds, chicken meat, mutton and beef
Yy sl sl
Source: Research findings
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Table 3 - Results of Granger Causality test for four equations of meat types, chicken meat, mutton and beef

L puiilo g5 Cuig¥ ddlre  WiduigS CuigS ddlre &y CuigS Aldlro CudgS glail ddlro
Variables Beef equation Mutton equation  Chicken meat equation Meat types equation
LY;¢ 0.92 (0.63) 10.79 (0.00) 7.01 (0.03) 5.35 (0.06)*
LX;¢ 26.69 (0.00) 26.31 (0.00) 328.39 (0.00) 22.81 (0.00)

LSjpeat - - - 92.31 (0.00)
LSghicken - - 1.52 (0.41) -
LS[putton - 16.27 (0.00) - -

Lsheef 12.42 (0.00) - - -
L"’”’“’_ o 60.51 (0.00) 103.23 (0.00) 394.1 (0.00) 216.19 (0.00)

All variables

(Prob) ()l sime zolaw #  imgh (sloasil 1l
Source: Research findings /* the significance level (Prob)
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1- Matrix of recursive long-run impulse response (F
triangular) in EViews
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Table 4- Stimated coefficients at Matrix of recursive long-run impulse response for four equations of meat types, chicken
meat, mutton and beef

Bi (s b culps palie g CudigS dldlae wihwgS CudeS dalee &30 Cundg Adlro Cuig glgil dlaleo
Matrix coefficient values B;  Beef equation Mutton equation ~ Chicken meat equation Meat types equation
bi1 9.71 (0.00) 9.34 (0.00) 8.68 (0.00) 9.22 (0.00)
bs31 -4.11 (0.00) -0.81 (0.06) -1.49 (0.00) -1.45 (0.00)
ba1 -1.05 (0.00) -3.83 (0.00) 0.71 (0.00) -1.55 (0.00)
boo 10.37 (0.00) 9.10 (0.00) 10.85 (0.00) 9.13 (0.00)
b3 3.95 (0.00) 4.05 (0.00) 6.43 (0.00) 2.66 (0.00)
b33 7.95 (0.00) 8.33 (0.00) 3.96 (0.00) 5.79 (0.00)
bas 1.47 (0.00) 5.57 (0.00) -1.62 (0.00) 4.06 (0.00)
bas 4.65 (0.00) 5.69 (0.00) 4.36 (0.00) 3.47 (0.00)

(Prob) EoP e polaw # ingh bl 1l
Source: Research findings /* the significance level (Prob)
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b) The real price index of imported inputs

d) Meat real price index
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Figur 3- Impulse response of Meat real price index to four variables of the real value added of the agricultural sector, the real
price index of imported inputs, livestock real price index and meat real price index
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Figur 4- Impulse response of chicken meat real price to four variables of the real value added of the agricultural sector, the
real price index of imported inputs, live chicken real price and chicken meat real price
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Figur 5- Impulse response of mutton real price to four variables of the real value added of the agricultural sector, the real
price index of imported inputs, live sheep real price and mutton real price
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Figur 6- Impulse response of beef real ptice price to four variables of the real value added of the agricultural sector, the real
price index of imported inputs, live calf real price and beef real price
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Figur 7- The historical decomposition of four variables of the real value added of the agricultural sector, the real price index
of imported inputs, livestock real price index and meat real price index for the equation of meat types



Vo) 5l oF o lod FF alor (65 ,9liS drwgi g olaidl 4y pis  YAY

CdgS el (s Cunnd Ol el I Cliseo (SS9l (S ABITS w0 Jgi>
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The variance decomposition related to meat types equation

. s Ceord yaald Pl s Cuond yad L (il Cuod b LS A5 (s 839331 (53]
(VL) 0,90 s 2; 13,1y sosles &y9LiS
Period (Annual) Lo Livestock real price The real price index of ~ The real value added of
Meat real price index - : : .
index imported inputs the agricultural sector
1 58.89 33.97 5.16 1.98
2 56.81 22.03 17.89 3.26
3 49.03 30.30 16.72 3.95
4 47.31 30.86 17.25 4.58
5 46.84 30.37 16.98 5.81
10 46 30.13 18.09 5.77
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The variance decomposition related to chicken meat equation
loosly (> Cad pa3ls i i 0338l )
(4YLo) 0y Ero CudsS (i Cuid 0k E o (S Cand A 539U
Period (Annual) Chicken meat real price Live chicken real price The real price index of The real value added of
imported inputs the agricultural sector
1 82.39 8.22 9.33 0.05
2 51.79 5.15 42.84 0.22
3 45 5.92 48.70 0.38
4 43.69 8.36 47.58 0.39
5 43.55 8.53 47.31 0.61
10 42.69 8.41 48.25 0.65
HdeogS CudgS a0 bgrje (b )ly 4320
The variance decomposition related to mutton equation
sleodlys (> Cuaid yad Ll RS (i 039381 ;)|
(&YLs) 09 NhasoS CubeS i Caod 055 dikugS (> Cead Sl Siplss
Period (Annual) Mutton real price Live sheep real price The real price index of The real value added of
imported inputs the agricultural sector
1 4454 43.93 4.62 6.91
2 48.14 37.29 8.52 6.05
3 49.61 34.89 9.72 5.78
4 49.41 34.65 9.82 6.12
5 47.22 33.97 12.96 5.85
10 45.98 33.57 14.49 5.79
95 CubgS dolas & bgsya uilly 4238
The variance decomposition related to beef equation
Soodles s Cuogd adls O > 03938l 53]
(&Yl) 0)93 95 CudoS (i CuaS 015j S (k> Cuord S1ls $5yglsS
Period (Annual) Beef real price Live calf real price The real price index of The real value added of
imported inputs the agricultural sector
1 58 19.09 12.79 10.13
2 44.58 24.3 18.05 13.07
3 42.74 23.81 21 12.47
4 39.96 22.13 24.76 13.15
5 39.35 21.71 26.06 12.88
10 38.22 21 28.2 12.56

Dby sanl wisle
Source: Research findings
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Figur 8- The historical decomposition of four variables of the real value added of the agricultural sector, the real price index
of imported inputs, live chicken real price and chicken meat real price for chicken meat equation
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Figur 9- The historical decomposition of four variables of the real value added of the agricultural sector, the real price index
of imported inputs, live sheep real price and mutton real price for mutton equation
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Figur 10- The historical decomposition of four variables of the real value added of the agricultural sector, the real price index
of imported inputs, live calf real price and beef real price for beef equation
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