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Introduction

The economy of countries are always exposed to shocks, including the Covid-19 pandemic, which causes many
problems. The Covid-19 pandemic had various effects and consequences in different sectors, including the
agricultural sector. The decline in income and production, coupled with the loss of customers due to health
quarantines and border closures, severely impacted farmers businesses and created many problems for activists of
various sectors of the agriculture. One of the most important effects of the Covid-19 pandemic is the decline in
global economic growth. This has led to increased unemployment, decreased purchasing power among the
population, and consequently, a decrease in demand. According to the impact of the covid-19 pandemic on food
demand resulting from disruptions in the supply chain and income shocks, this research aims to investigate the
existence of a structural break in the preferences of Iranian consumers for livestock products (red meat, chicken,
eggs, and milk) using the Quadratic Almost Ideal Demand System (QAIDS) and the switching regression
framework developed by Ohtani & Katayama (1986) during the period from Spring 2015 to Winter 2022.

Materials and Methods

Nonparametric and parametric approaches are utilized to investigate structural break in consumer preferences.
This research employs parametric approaches and the Quadratic Almost Ideal Demand System to assess the
structural break. The switching regression framework proposed by Ohtani and Katayama (1986) is utilized to
model structural changes in preferences. In fact, a time transition function is incorporated into the demand system.
Based on the characteristics of demand in the literature of structural changes, the Bewley likelihood-ratio test is
applied to select an appropriate model. To evaluate the structural break and calculate the price and income
elasticities, the price and per capita consumption data of livestock products are required, and in this research,
seasonal time series data for the period of spring 2015 to winter 2022 have been used. The information related to
the price of livestock products was obtained from the Joint Stock Company of the Support of Livestock Affairs.
To obtain the per capita consumption, first, the information on the amount of production of red meat, chicken,
milk, and egg are received from the joint stock company for livestock affairs. Then, by summing the amount of
production and the amount of import of red meat, chicken, milk and eggs and deducting the amount of export from
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the said amount and dividing it by the population of the country, the amount of consumption per capita are
calculated. The amount of export and import of red meat, chicken, milk and eggs is taken from the export and
import report of the Ministry of Agriculture (Jihad), which is published monthly.

Results and Discussion

To estimate the system equations, one equation was removed, and the remaining equations were solved and
estimated based on the removed equation. Accordingly, the equation related to milk was removed and the QAIDS
with 33 parameters and three equations including those related to red meat, chicken and egg were estimated using
the maximum likelihood estimator non-linearly. The results show the Based on the statistics of log-likelihood and
DW the existence of a sudden structural break as a result of the Covid-19 pandemic. Comparing the Bewley
likelihood-ratio test statistics calculated for an Non-Restricted QAIDS (with structural break) and a Restricted
QAIDS (without structural break) with a critical y*2 value with degrees of freedom of nine at the probability level
of 5% indicates that the Non-Restricted QAIDS is selected as the appropriate functional form. Also, the results
show that after the Covid-19 epidemic, the own price elasticity of red meat and chicken has increased significantly.
Considering the high elasticity of the price of red meat, chicken and eggs after the Covid-19 epidemic, it is
suggested that the government utilize price tools such as electronic coupon system to support consumers.

Conclusion

Due to the high cross-elasticity coefficients of demand for red meat, chicken and eggs after the Covid-19
pandemic, it can be expected that a change in the price of one of the red meat, chicken and egg products will
significantly change the demand for the other product. Therefore, in case of a price increase in one of the products,
it is suggested to consider special discounts for other products to support the consumers.

Keywords: Change of preference, Quadratic almost ideal demand system, Structural break
JEL Classification: Q11, D1, D12.
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Figure 1- Per capita consumption of red meat, chicken and eggs in the period of 2001-2022
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Figure 2- Per capita consumption of milk in the period of 2001-2022
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2- homogeneity
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Table 1- Different values of T; and 7,, log-likelihood, and D-W statistic to select values 4 and 7,
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Table 2- Statistics of normal maximum likelihood ratio tests to select the functional form
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Table 3- Calculated parameters related to the Unlimited QAIDS
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a (1.42)
0.06"
Bi (1.74)
0.10
Vi (1.32)
Ya2i
Ysi
-0.003"
A (-1.81)
-0.69
N (-0.74)
0.12"
Hi (2.13)
-0.26
P (-0.97)
P2i
P3i
0.017
i (-2.10)
-0.027"
DS (2.97)
R? 0.85

Er | Er@p
Chicken Egg
0.56" -0.81""
(1.62) (-7.48)
-0.02 0.06™"
(-0.89) (8.96)
0.10™ 0.06
(2.17) (1.34)
0.14™ 0.05"
(2.66) (1.75)
-0.08""
(-4.07)
0.002" -0.003™*
(1.71) (-6.98)
-0.03 0.34
(-0.05) (1.002)
0.06" -0.03
(1.80) (-1.48)
0.41 -0.19"
(1.41) (-1.77)
-0.48" 0.05™"
(-1.70) (2.64)
-0.08""
(-3.71)
0/010"" | -0.003"*
(2.65) (-3.82)
0.02 -0.002™"
(1.37) (2.44)
0.61 0.97
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(The values in parentheses represent t-statistics.) (***,**, and * indicate statistical significance at the 1%, 5%, and 10% levels,
respectively.)
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Table 4- Own-price, cross, and income elasticities for livestock products consumption basket before change

o> SVgae glgil | jof CuldsS | o | g eSS | el > kS
Livestock products | Red meat | Chicken Egg Milk Income elasticity
30,8 CuigS -0.58"" 0.13"" | -0.05™ | -0.17" 0.88™"
Red meat (-6.69) (5.16) (-4.43) | (-5.23) (5.32)
Exy 0.30™" -0.29™ | 0.16™" | -0.41™ 0.93™"
Chicken (6.45) (-6.31) (11.01) | (-13.79) (12.02)
o 055 -0.25™* 0.26™* -1.74 | 0.38™" 0.87™"
Egg (-3.52) (8.41) | (-1.20) | (8.96) (12.54)
o -0.59™" -0.45™" | 0.05™" | -0.17™" 1.12"
Milk (-23.69) (-24.99) | (17.10) | (-4.98) (12.05)
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(The values in parentheses represent t-statistics.) (***,**, and * indicate statistical significance at the 1%, 5%, and 10% levels,
respectively.)
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Table 5- Own-price, cross, and income elasticities for livestock products consumption basket after change

ol OV gazs Elgil | 0,8 CuigS Em Eo B9 Jove d.\nl): S
Livestock products | Red meat | Chicken Egg Milk Income elasticity
oy CubeS -1.46™ | 0.19™ | -0.14™ | -0.38"" 1.04™
39 1.19" -1.03™ | 1.22™* | -0.99" 0.99
Chicken (7.49) (-4.35) (14.66) | (-12.99) (1.49)
Ero o5 -2.10™ 1.05™" -1.737 | 1.09™ 0.88™"
Egg (-2.27) (2.79) | (-135) | (-2.95) (11.29)
g -0.73"™ -0.74 0.15"" | -0.34™" 1.05™"
Milk (-13.51) (-2.94) | (2.91) | (-15.38) (9.83)
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