Journal of Agricultural Economics and Development

Homepage: https://jead.um.ac.ir S

Research Article
@ O] Vol. 37, No. 3, Fall 2023, p. 309-323
E

Measuring Market Behavior in the Dairy Products Industry Using the Profit-
Oriented Function

H. Shahbazi /"

Received: 11-01-2023 How to cite this article:
Revised: 20-08-2023 Shahbazi, H. (2023). Measuring market behavior in the dairy products industry
Accepted: 30-08-2023 using the profit-oriented function. Journal of Agricultural Economics &

Available Online: 10-09-2023 Development, 37(3), 309-323. (In Persian with English abstract).
https://doi.org/10.22067/JEAD.2023.80560.1175

Introduction

The market and the conditions governing it, especially the food industry, are always important issues for
policymakers, decision makers and planners in the public and private sectors. Because market conditions are
important in terms of the level of competition or monopoly on access to goods from the point of view of
government decision-makers and the price from the point of view of production and private sector suppliers. In
addition, both access and price factors greatly impact the amount of consumption and, consequently, the level of
consumer’s welfare. Dairy products, especially milk and cheese, from the consumer's point of view, in addition to
being good for health, from the point of view of agricultural producers, it is a strategic product, and from the point
of view of government decision-makers, it is a factor in changing the level of social welfare. Of course, the market
behavior has an important effect on the price and the motivation to produce and finally consume milk and cheese.
However, factors such as encouraging consumption through public advertising can have a great effect on
consumption motivation (Shahbazi, 2015). But the lack of competitive conditions in the production of products
can reduce the consumption of milk and cheese and, as a result, create lost welfare for consumers and society. In
other words, having a large share of the milk market by a small number of companies and production companies
has made the market of dairy products a monopoly market and the existence of a monopoly in the market is
considered one of the most important factors that cause lost welfare for consumers. (Gisser, 1982; Shahbazi, et al.,
2009).

Materials and Methods

In this research, an attempt has been made to provide a structural framework for examining the performance
of the dairy industry, especially milk and cheese (in terms of measuring the level of competition or monopoly).
Based on the theory of NEIO, it is possible to quantify firms' market behavior in the absence of marginal cost data.
The choice of demand model is of key importance in this type of analysis, since modeling a firm’s market behavior
relies on correct representation of consumer preferences (Hovhannisyan & Bozic, 2013). In explaining consumer
behavior, the functions selected for demand should be compatible with consumer theory, satisfy its theoretical
characteristics, be easy to estimate, and have high predictive power. If, as the research shows, there is a non-linear
relationship between demand and income, using a linear expenditure model will lead to an error and provide
incorrect parameters. Recently, discrete choice demand models, such as the Logit specification, have increased in
popularity in applied industrial organization research (Werden & Froeb, 1994). The random coefficient logit
demand model is of particular interest, which allows for product differentiation and consumer heterogeneity.
Finally, in this study, like some leading studies in the field of estimating the demand function of goods such as
Hovhannisyan and Bozic (2013), uses an inverse demand system to create a structural framework of market
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behavior. In this approach, prices are endogenous. To model the inverse demand function and supply function,
Leunberger's profit function approach (Luenberger, 1992) is used. Also, using the CV approach based on the study
of Hovhannisyan & Bozic (2013), the amount of markup due to the existence of market power at the retail level is
estimated for the years 2015-2021 in 7 selected provinces.

Results and Discussion

The choice of demand specification may significantly affect the estimation of structural coefficients. Therefore,
several demand determination tests are performed using the Bewley likelihood ratio test (Bewley, 1986). The
results show that there are quadratic utility effects in inverse demand functions. By using this feature, it is shown
that the regional heterogeneity, i.e., §;, = 0, is the same as the lagged quantity, i.e., 6,,, = 0, the lagged price, i.e.,
6,, = 0 and non-linear time effects, i.e., a;; = 0, are significant effects regarding the demand for milk and cheese.
But seasonality, i.e., pjs = 0, has a negligible effect on the market for milk and cheese. The final demand
relationship is estimated based on the results of the tests of various constraints on the model. The estimation of the
complete model is done using the FIML method. Based on Hovhannisyan and Gould (2012), the constraint 7; €
[0,1]is applied. The estimation results indicate the presence of nonlinearity effects (effects) in utility function.
Also, regional heterogeneity (d;,), and the lagged quantity (6,,,), lagged price (6,,,) and nonlinear time effects
(g¢+) have essential effects on milk and cheese demand. The results show that in the case of the milk industry,
retailers have received the most mark up in B1 brand milk (milk produced by Iranian Dairy Industries Co.-IDIC)
during the studied years. In such a way that on average they have received a markup equal to 4.8%, while this
markup for milk produced by other brands is equal to 3.9%. Regarding the cheese industry, retailers receive a
higher price markup for B2 cheese compared to cheese produced by competing companies of IDIC, averaging at
4.0%. However, the price markup for cheese produced by IDIC is only slightly lower, averaging at 3.9%. Also,
the results show that there is a lot of regional heterogeneity among the provinces of the country (the studied
provinces) in the dairy products industry that the variation in the degree of advancement of dairy industries across
various provinces may be regarded as the foremost contributing factor. So that the surcharge at the retail level is
different in different provinces. The price increase in B1 brand milk has changed from 3.3% in East Azarbaijan
province to 7% in Razavi Khorasan province. But the retailers have received markup for milk produced by other
brands, i.e. B2, from 3% in West Azarbaijan province to 6.9% in Isfahan province. In the case of cheese, the
surcharge received by competing companies of IDIC has changed from 2% in Fars province to 6.5% in East
Azarbaijan province. However, the retailers have received additional price from 1.5% in East Azarbaijan province
to 6.7% in Fars province for the cheese produced in IDIC.

Conclusion

As anticipated, the market dynamics have exerted a significant influence on pricing, thereby shaping the
incentives for milk and cheese production and, ultimately, consumption. The lack of competitive conditions in the
production of milk and cheese (which has been mentioned in some studies such as Shahbazi et al., 2009 and
Shahbazi & Faryadras, 2018 can reduce the consumption of milk and cheese and in the result of creating lost
welfare for consumers and society. In other words, the possession of a large share of the milk market by a small
number of companies (especially IDIC) and production companies makes the milk market a monopoly market,
and the existence of a monopoly in the market is considered one of the most important factors that cause lost
welfare for consumers. One of the processes that create competition is the development of the industry in terms of
increasing the number of production companies by encouraging people to create dairy companies by providing
incentive facilities from the government. Planning and investing in product advertising, especially in brands with
a small market size, can help increase competition and transparency in the market. Acknowledging regional
disparities in the branding and marketing of milk and cheese commodities is a crucial factor that demands attention.
Additionally, factoring in market share dynamics and evolving consumer presumptions can provide valuable
insights for making informed decisions regarding production and management strategies.
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Table 1- Production and sales statistics of Stock exchange companies of Iranian Dairy Industries Co. (2020 and 2021)

. oAl (g8 oAl (9,8 39 oPe s 39 uh9R P9 ool bvgle L) dgu
CS i Voo J s Juw Voo Jlw yraa Ju Voo Jw Gross
Company Sales in 2021 Sales in 2020 Production in Production in Price Mean in 2021 Margin
(Mil RLS) (Mil RLS) 2021 (tons) 2020 (tons) (10 RLS) (Mil RLS)
= Ql’.%l’.)ﬂ
o 655786 4259021 52179 50941 125.7 366180
(W. Azerbaijan)
b OL?‘-il%)ﬂ
, 10610993 6037799 54669 52909 194 364603
(E. Azerbaijan)
o
Fars) 9866892 6974751 67449 78572 164.3 184552
olde!
18651716 13339160 80795 123757 230.8 861070
(Esfahan)
ol
6211749 4233243 46186 45549 1345 322517
(R. Khorasan)
(Golpaigan) 5.Lis 8375643 6224937 39068 42230 2115 474540
(Golestan) ks 6164061 4002241 29084 30791 211.9 364439
S
o 4193286 2685077 35889 36905 116.8 152499
(Guilan)
(Total) zex 70634126 47756219 405859 461654 174 3072400
(V) bl 3logl a2 lesles 2iSlo
Source: Stock Exchange Organization, 2023
S g LA (305 @S -Y Jga
Table 2- Result of joint demand model test
Loy g4 awd 4 o3l an )5 g g dlani galeviiw yd Cunnid
Demand Model Hypothesis Restriction and DF Likelihood Ratio
e i Cgllas u; =0 4 47.30%*
Model 1 Nonlinear Utility
Y e . Slabaio Sluonls N ), = 0 18 19250
Model 2 Regional heteroscedasticity
e oy By = 0 4 68.92"
Lagged Quantity
Seos? 459 6, =0 4 82.35™
Lagged Price
e pis =0 18 42
Seasonality
kst e Gy = 0 6 382"

Nonlinear time

325 Olauolma 1351

2oy Ve g0 ) mhaw ;3 (61 gime s g e
Source: Research finding
*** ** and * Significant in 1, 5 and 10 percent
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Table 3- Estimation of restricted inverse demand model (Equation 10)

o 3,915 3 pliliv! glbs to,bl o 5591y 5,lliw! glad to,Lel
Coefficient Estimator S.E t Statics  Coefficient ~ Estimator S.E t Statics
6, 0.6280"" 0.090230 6.96 0311, -0.0010™ -0.000130 7.71
0, 0.1120™ 0.019823 5.65 03,1 -0.0006™" -0.000113 5.33
04 0.0020"" 0.000267 7.50 0331, 0.0080"" 0.002204 3.63
0, 0.2420 0.166897 1.45 0341, -0.00005™ -0.000025 2.02
011 -0.0050™" -0.001094 457 0411 -0.0009" -0.000183 491
012 0.0010™" 0.000202 4.95 0421 -0.0006™ -0.000258 2.33
013 0.0006" 0.000321 1.87 0431 -0.0006™" -0.000153 3.91
014 0.0040" 0.002367 1.69 044y 0.0090" 0.001243 7.24
0,, -0.0230™ -0.010952 2.10 o, 0.0100™ 0.002959 3.38
6,5 0.0010™" 0.000147 6.81 o, -0.0210™ -0.003116 6.74
0,4 0.0060™" 0.001829 3.28 03 0.0160™" 0.002130 7.51
22 -0.0300™" -0.004800 6.25 0y -0.0050"" -0.000781 6.40
O34 0.0020"" 0.000415 4.82 o1 0.0032 0.002388 1.34
044 -0.0050™" -0.000698 7.16 Oy 0.0006™" 0.000079 7.58
Y1 -0.0260™" -0.006566 3.96 033 -0.0009 -0.000703 1.28
Y2 -0.0220™" -0.003051 7.21 Oy -0.0029" -0.000592 4.90
Y3 0.0130™" 0.002265 5.74 b1z 0.0020" 0.000590 3.39
Va 0.0350™" 0.009235 3.79 613 -0.0010™ -0.000137 7.28
1y 0.0002™ 0.000081 2.47 O1a 0.0005 0.000391 1.28
1y -0.0001™" -0.000014 7.27 b1 0.00065™" 0.000104 6.28
s -0.0001™" -0.000017 5.97 b16 0.00065™" 0.000132 4,94
Ly 0.0002" 0.000029 6.98 617 -0.0010™ -0.000169 5.92
0., 1.2650 0.816129 1.55 823 0.0060™" 0.001422 4.22
6, -0.0350™" -0.004575 7.65 824 0.0060™" 0.001049 5.72
65, 0.2870"" 0.042582 6.74 825 -0.0008"™" -0.000187 4.27
041 -1.5170™ -0.656710 2.31 826 -0.0010™" -0.000233 4.30
6111 0.0320"" 0.010526 3.04 637 0.00072™" 0.000095 7.57
6121 -0.0030™" -0.000824 3.64 O34 -0.0010™ -0.000141 7.09
6151 -0.0010™" -0.000198 5.04 835 0.0005"" 0.000084 5.94
6141, -0.0080™" -0.001798 4.45 836 0.0020" 0.001099 1.82
0,11 -0.0060™" -0.000828 7.25 837 0.0005™ 0.000203 2.46
04,1 0.0160™" 0.002698 5.93 O4s 0.0020™ 0.000392 5.10
0,31, -0.0005™ -0.000189 2.65 846 0.0007™ 0.000100 7.02
6,41 0.0008™" 0.000100 7.97 Oy -0.00085™" -0.000130 6.52
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Source: Research finding
**% **and * Significant in 1, 5 and 10 percent
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2- Seemingly Unrelated Regression Equation

ol sl S 5y ilies 368 (el g0l glis ol

3 oaliwl b JolS” (6651 59y 9 33,8 o0 39l (Ve alasly) Lislas
DS o Sygo (FIMLY) JolS wleMbl slosiw > piSlas s,
Hovhannisyan ) Js3 o jluiled olw !y a8 casl S5 4 p5Y
Co o Do o Jlasl 35 7; € [0,1] 03 (and Gould, 2012
(SURE") L 1ol ,nlls 4y elby5r 0,5 4 Car FIML s,
wlie e sl oy plo b wgdzee SleMb] Slosiw  iSlis
o & g as o &Yoo oy Slojen (Bly Coplo a5 Caw | o]
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opl il oas A1) Jgas 55 35905 ol amd e 1)) Coly
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1- Full Information Maximum Likelihood
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Table 4- Estimation of supply model (Equation 16)

g 5,905 5llint glad to,lel W 5,91 5 litil gld to,lel
Coefficient Estimator S.E t Statics Coefficient Estimator S.E t Statics
C; 0.125** 0.050607 2.47 as -0.021*** -0.00334 6.29
C, 0.267** 0.105534 2.53 a, 0.006*** 0.001051 5.71
Cs 0.068*** 0.013737 4.95 by 0.002*** 0.000548 3.65
(A 0.159 0.123256 1.29 b, 0.006*** 0.001442 4.16
a; 0.019*** 0.002691 7.06 b -0.025*** -0.00417 6.00
a, 0.011* 0.00567 1.94 b, 0.0001** 0.00368 2.72

Jopd Ve g0 maw ) ()l e g e R
Source: Research finding
**% **and * Significant in 1, 5 and 10 percent
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Table 5- Estimation of marginal cost coefficient (Equation 17)

g 5,905 3llinl glad to,le] g 5,90y 5 ltil gld to,lel
Coefficient Estimator S.E t Statics  Coefficient Estimator S.E t Statics
T11 0.041*** 0.013141 3.12 T31 0.039*** 0.009028 4.32
dq, 0.001*** 0.000256 3.9 ds; 0.015*** 0.002344 6.4
dq3 0.015*** 0.00297 5.05 dsz 0.024** 0.009023 2.66
dia -0.001*** -0.00028 3.53 dsy -0.029*** -0.00572 5.07
dis 0.047*** 0.012208 3.85 dss -0.032** -0.01429 2.24
dig 0.097*** 0.019284 5.03 dse -0.07*** -0.01872 3.74
e -0.075%** -0.01724 4.35 €31 0.039** 0.013311 2.93
e, 0.064*** 0.008579 7.46 €32 0.041*** 0.010705 3.83
€13 0.042*** 0.007131 5.89 €33 0.098 0.062025 1.58
€14 -0.054*** -0.00969 5.57 €34 0.046** 0.019247 2.39
e1s -0.029*** -0.00527 5.5 ess 0.092*** 0.030164 3.05
€16 -0.034*** -0.00637 5.34 €36 -0.025* -0.01214 2.06
Ty1 0.006*** 0.000888 6.76 Tar 0.003** 0.001288 2.33
dy, 0.004** 0.001347 2.97 dysy -0.061*** -0.01552 3.93
dy3 0.087*** 0.01392 6.25 dyz 0.057** 0.026761 2.13
dyy 0.075** 0.033937 2.21 dyg -0.045 -0.04369 1.03
dys -0.064*** -0.00974 6.57 dys 0.054* 0.029189 1.85
dye 0.04 0.023669 1.69 dyae -0.003*** -0.00054 5.58
e 0.022** 0.007407 2.97 €41 0.079*** 0.012461 6.34
ey 0.033 0.024444 1.35 €4 -0.061** -0.02337 2.61
€3 0.018*** 0.005357 3.36 €43 0.081*** 0.01514 5.35
€4 -0.019*** -0.0031 6.13 €44 -0.064*** -0.01502 4.26
deys 0.026*** 0.004037 6.44 deys -0.061 -0.03675 1.66
€6 0.085** 0.03972 2.14 €46 -0.08** -0.03306 2.42
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Table 6- Adjusted Lerner Elasticity Index

Ol YW VYW Tl ¥l i
Province B1Milk Bl Cheese B2Milk B2 Cheese
(W. Azerbaijan) )¢ bl 0.045%**  0.053%** 0.03*** 0.04***
(E. Azerbaijan) 3o ool 0.033%** 0.015** 0.057***  0.065***
(Fars) _,l 0.015***  0.067***  0.052*** 0.02**
cv (Esfahan) . lgaw! 0.045*** 0.027* 0.069*** 0.047
(R. Khorasan) ;Ll,5 0.07** 0.026*** 0.019** 0.016**
(Golestan) ks 0.067*** 0.023 0.015** 0.031%***
(Guilan) M8 0.061*** 0.064 0.034* 0.063***
L] bawgio 0.048 0.039 0.039 0.040
(W. Azerbaijan) ,¢ ool 0.00775 0.01157 0.00490 0.00533
(E. Azerbaijan) 3,5 ;b3 0.00752 0.00485 0.01418 0.01522
(Fars) o, 0.00202 0.01591 0.00773 0.00662
SE (Esfahan) .aol 0.00619 0.01399 0.02110 0.04123
(R. Khorasan) ;,Ll,5 0.02527 0.00349 0.00785 0.00721
(Golestan) .k..ts 0.00946 0.01901 0.00475 0.00440
(Guilan) /M5 0.01023 0.05818 0.01878 0.00873
(W. Azerbaijan) ¢ ol 5.81 4.58 6.12 75
(E. Azerbaijan) 3, ool 4.39 3.09 4.02 4.27
(Fars) w6 7.42 4.21 6.73 3.02
t Ratio (Esfahan) ;o 7.27 1.93 3.27 1.14
(R. Khorasan) bl s 2.77 7.44 2.42 222
(Golestan) .k.ls 7.08 121 3.16 7.04
(Guilan) /M5 5.96 11 1.81 7.22
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Source: Research finding
*xx **and * Significant in 1, 5 and 10 percent
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