
 

Abstract- In this study, using Granger causality test and ARDL 

bounds testing method, we analyzed the price transmission mechanism 

between wholesale and retail red meat prices and the impact of some 

variables on red meat prices in Turkey. In the analysis, the prices of 

wholesale beef, retail beef prices, fattening feed, milk feed, wholesale 

milk, corn, retail chicken prices and exchange rate data were used. 

According to the results of the analysis, two-way causality 

relationship between wholesale and retail meat prices was observed. 

According to the ARDL short-term models, the retail price impact 

factor of the wholesale prices was 0.44 and the retail prices' wholesale 

price-affecting coefficient was 0.45. Therefore, these prices affect 

each other equally in the short term. According to the ARDL 

long-term models, the retail price impact factor for wholesale prices 

was 0.54, while the wholesale price of retail prices was estimated to be 

0.87. In summary, there is a bi-directional interaction between 

wholesale beef prices and retail beef prices. Retail prices are more 

likely to influence wholesale prices. Therefore, there is an asymmetric 

price mechanism between wholesale and retail meat prices. This 

indicates the existence of incomplete competition conditions in the 

meat market. 
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I. INTRODUCTION 

The increase in red meat prices in Turkey in recent years, has 

led to scrutiny of the livestock sector. Although there are many 

different views on supply or demand side on the reasons of 

fluctuations in red meat prices, it is generally accepted by 

governments as a speculative phenomenon and importation is 

used as a remedy to control prices. Cattle numbers, cattle and 

sheep prices, milk prices, chicken meat prices, climatic 

conditions, changes in demand, state aids etc. Many factors 

have an impact on red meat prices. However, cost changes in 

livestock sector directly affect red meat prices. In the livestock 

sector, about 70% of the costs are feed prices (RK, 2010: 42; 

Çoban and Çoban, 2015). In this context, the change in feed 

prices directly affects red meat prices. According to Aşarkaya 

(2015), 40 percent of the inputs used in feed production are 

imported. The fact that feed inflows is high, feed costs and thus 

meat prices are influenced by exchange rates. 

On the other hand, there is also a point of view expressed by 

government circles that the main reason for the sudden increase 

in red meat prices is not input costs. From this perspective, the 
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main reason for the change is that the oligopolistic market 

structure existing in the retail sector occasionally raises the 

meat prices by speculative. To destroy the effect of lower prices 

and speculative movements refers to the cheap meat imports in 

Turkey. According to Cevger and Sakarya (2006), meat 

importing feed is not a profitable business and leads farmers to 

leave the sector and therefore meat production decreases. Is that 

the main reason for rising input costs in the prices of red meat in 

Turkey, or to determine whether the speculative movements in 

the retail sector is of great importance in terms of a solution to 

this problem. 

According to the report prepared by the Competition 

Authority on the red meat market, producers are deprived of 

market power due to the existence of small, numerous and 

fragmented operating structures in the cattle and ovine 

livestock sector (RK, 2010: 37-39). This situation makes the 

producers more ineffective in determining the price in the 

wholesale purchase market in the face of the market power of 

the retail sector. 

According to the Red Meat Strategy Document of the 

Ministry of Food, Agriculture and Livestock, beef cattle 

breeding has a significant share in red meat production (MFAL, 

2015: 8). Male calves, which are produced by breeding dairy 

enterprises and small family businesses, constitute the basic 

input of fattening. In this context, stability and profitability of 

dairy cattle breeding, especially milk prices, are among the 

most important factors that ensure sustainability in production. 

Özertan et al. (2015), meat prices increased with the rise in feed 

prices due to imports in 2007-2008, but milk prices did not rise. 

When dairy cattle lost their profitability, the farmers sent the 

dairy cows to slaughter. 

The aim of this study is to determine the factors affecting the 

prices of red meat and to reveal the price transfer mechanism. 

For this purpose, price transfer mechanism will be discussed 

firstly in the formation of wholesale and retail meat prices and 

then the effects of feed prices on red meat prices will be 

investigated. In addition, the effects of variables such as cow's 

milk, chicken meat and exchange rate on red meat prices will be 

examined. 

II.  LITERATURE 

Studies on red meat prices in the literature have focused 

more on a particular aspect of the subject. Capps et al. (1994), 

in the USA between January-1980 and December-1990 period, 

the factors affecting the prices of cattle slaughtered by 

regression method. According to the results of the analysis, it 

was determined that the amount of poultry meat had a 

significant negative effect on the prices of beef, the amount of 

pork had a significant positive effect, the price stiffness, the 
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marketing costs and the seasonality had an effect on the 

wholesale prices of beef cattle. 

Norton (2005) examined the reasons of the increase in the 

prices of beef producers in the USA in 2013. It was concluded 

that factors such as high animal slaughtering in the previous 

years, mad cow disease in Canada, stagnation in demand, feed 

prices and changes in slaughter weights were effective on the 

increase in beef prices. 

Goodland (2010) examined seasonal fluctuations in meat 

prices in Mongolia. It is seen that meat demand has not changed 

in months and fluctuations in prices have been caused by 

supply. 

Ahsan et al. (2011) examined the supply and demand side 

factors affecting food prices in Pakistan between 1970 and 

2008 by means of ARDL (Autoregressive Distributed Lag) 

method with data such as per capita income, agricultural 

subsidies, money supply, bureaucracy index, agricultural 

output, world food prices. While supply-side factors such as 

subsidies and world food prices have significant effects on food 

prices, demand-side factors such as money supply have been 

found to be the main reason for the rise in food prices both in 

the short term and in the long run. 

Hebert and Anderson (2011) examined the relationship 

between corn prices and meat prices in the USA. It was 

determined that the producers sent their cattle to slaughter and 

the production decreased in the period when the feed prices 

started to increase. Therefore, a negative relationship was 

found between feed prices and meat prices. 

Cevger and Sakarya (2006) concluded that meat prices 

increased at a higher rate when feed prices increased and that 

meat imports did not reduce red meat prices. 

Aydin et al. (2011) compared the changes in red meat prices 

with livestock prices and feed prices. It was observed that the 

increase in meat prices was higher than the increase in feed 

prices, and the fattening parity which showed how many kg of 

feed can be taken at 1 kg meat price has experienced structural 

breaks in 1989, 1997 and 2008 and has increased over the years. 

In addition, it was concluded that meat imports did not decrease 

meat prices. 

Saghaian et al. (2013), Johansen Cointegration, Granger 

Causality Test and Impact-Response analysis of milk prices 

and the relationship between beef prices were examined. 

According to the results of Granger causality analysis, 

wholesale milk prices affect the prices of farm, wholesale and 

retail meat; According to the results of the impact-response 

function, a shock in milk prices increased meat prices and thus 

the relationship between milk and meat prices was positive. 

Özertan et al. (2015) examined the price transfer mechanism 

and market structure in beef sector by using VEC model. 

According to the results of VEC model, it is found that the price 

transfer mechanism in beef is asymmetrical, in other words 

price increases are reflected to the consumers and price 

decreases are not reflected to the consumers. 

Lloyd et al. (2009) tested by a semi-reduced cointegration 

method. Data such as labor cost index, CPI and feed prices are 

included in this analysis. In the beef sector, it was concluded 

that the market had an oligopolistic structure at the stage of 

retail price formation and that market power and defective 

competition emerged. 

III. METHODOLOGY 

The beef and dairy feed prices used in this study Turkey Feed 

Manufacturers of the Union (Türkiyem-Bir), the real effective 

exchange rate for the Republic of Turkey Central Bank of 

Turkey (TCMB), and other data from the Turkey Statistical 

Institute (TUIK) were obtained. A summary of the data set used 

is shown in Table I. 

 
TABLE I: VARIABLES AND THEIR DEFINITIONS 

Short Name of 

Variable 
Unit Definition 

Period 

Range 
Source 

PERDANA TL/kg Beef meat prices 
2006M01-201

7M12 
TÜİK 

TOPSIGIR TL/kg Beef wholesale prices 
2008M01-201

6M12 
TÜİK 

SUTYEM 
TL/to

n 
Milk feed prices 

2006M01-201

7M09 

Türkiyem-

Bir 

BESIYEM 
TL/to

n 
Fattening prices 

2006M01-201

7M09 

Türkiyem-

Bir 

MISIR TL/kg Egyptian producer prices 
2009M01-201

7M12 
TÜİK 

TOPSUT 
TL/Li

ter 
Cow milk producer prices 

2009M01-201

7M12 
TÜİK 

PERPILIC TL/kg Chicken meat retail prices 
2006M01-201

7M12 
TÜİK 

DOVIZ Index 

Yi-ÜFE  Based Real 

Effective Exchange Rate 

(2003=100)  

2006M01-201

7M12 
TCMB 

 

The causality analysis developed by Granger (1969) 
was used to determine the causality relationships 
between wholesale and retail beef prices and other 
variables. ARDL Model Bound Test approach developed 
by Paseran et al. (2001) was used to explain the 
cointegration relationship and short and long term 
relations. 

IV. RESULTS 

In this study, only the results of the analysis between the 

retail beef prices and the wholesale beef prices are given. The 

results of the Granger Causality Test among these variables are 

given in Table II.  

 
TABLE II: GRANGER CAUSALITY TEST RESULTS 

Pairwise Granger Causality Tests         

Sample: 2011M01 2014M12 Lag Obs. F-Statistic Prob. 

TOPSIGIR does not Granger Cause 

PERDANA 

1 47 6.01549 0.0182*

* 

PERDANA does not Granger Cause 

TOPSIGIR 

  3.90637 0.0544*

* 

Notes: * 10%, ** 5% and *** 1% meaningful significance. 

According to Table II, according to the results of single 

delayed Granger causality test performed between wholesale 

meat prices and retail meat prices, bi-directional causality 

relationship was found at 5% significance level. Accordingly, 

retail prices are affected by the wholesale prices and wholesale 

prices are affected by the changes in retail prices. As a result of 
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Granger causality tests among retail variables, retail beef prices 

were higher than those from retail beef prices to corn prices and 

retail chicken meat prices to retail beef prices by 1%; 5% 

meaningful causality has been determined from wholesale cow 

milk prices to retail meat prices. According to Granger 

causality tests among the other beef prices, the causality 

relationship between the wholesale beef prices and the 

wholesale price of milk at the level of 1% and the 5% meaning 

towards the corn prices were found. 

Then, two-variable ARDL models were created and firstly 

the robustness of these models were tested with the F-test, 

Breusch-Godfrey LM test, White variance test, Jarque-Bera 

normality test, Ramsey Reset test and CUSUM square test. The 

boundary test was performed for the ARDL models which 

passed the robustness test (Table III). 

 
TABLE III: ARDL MODEL RESULTS (TOPSIGIR~PERDANA) 

(Dependent variable: PERDANA) 

Series: 2011M02 - 

2014M12 

Selected Model: 

ARDL(1, 0) 

 

Variable 

Coeffic

ient 

Std. 

Error t-Statistic Prob. 

PERDANA(-1) 

-0.0218

83 0.120548 -0.18153 0.8568 

TOPSIGIR 

0.5548

64 0.132211 4.196823 

0.0001

*** 

C 

0.0342

19 0.024213 1.413259 0.1646 

Adj. R2 

0.3078

1 

 

DW stat. 

2.3125

81 

  

 

Test 

statistics 

 

Prob. 

F-statistic 

 

11.22788 

 

0.0001

15 

Breusch-Godfrey Serial 

Correlation LM Test [12] 

 

1.011397 

 

0.4616 

Heteroskedasticity Test: White 

 

0.575655 

 

0.7182 

Jarque-Bera Normality Test 

 

1.798364 

 

0.4069

02 

Ramsey Reset test [2]   2.196999   0.1237 

 

According to the ARDL boundary test results in Table IV, a 

two-way cointegration relationship was found at the level of 

1% in terms of retail beef prices and wholesale beef prices. In 

addition, according to the results of the border test conducted 

with the prices of wholesale beef, the only cointegration 

relationship at the level of 1% was seen in the ARDL model 

where corn prices were dependent variable and wholesale beef 

prices were explanatory variables. There is a cointegration 

relationship between the other variables and wholesale beef 

prices at the level of 5%. Finally, the cohabitation relationship 

between retail beef prices and exchange rate, corn, retail 

chicken and wholesale milk prices was 1%. 

 
TABLE IV: ARDL BOUNDS TEST RESULTS (TOPSIGIR~PERDANA) 

Dependent 

Variable 

Explanatory 

Variable k 

I1 Bound  (%5 

significance) 

I1 Bound  (%1 

significance) 

F-statisti

cs 

PERDANA TOPSIGIR 1 4.16 5.58 

17.0390

3*** 

TOPSIGIR PERDANA 1 4.16 5.58 

11.0942

1*** 

Notes: * 10%, ** 5% and *** 1% meaningful significance. 

According to Table V, short and long-term coefficients were 

estimated for the models with cointegration relationship. 

Wholesale beef prices positively affect retail beef prices by 

0.44 short term and 0.54 long term coefficients at 1% level. 

Retail veal prices have a positive impact on the price of beef 

prices by 0.45% and 0.87 long term coefficients. Therefore, it is 

understood that the price transfer towards retail prices and 

wholesale prices in the long run is stronger. 

 
TABLE V: ARDL SHORT RUN AND LONG RUN COEFFICIENTS 

(TOPSIGIR~PERDANA) 

(Dependent variable: 

PERDANA) 

Series: 2011M02 - 

2014M12 

Selected Model: 

ARDL(1, 0) 

 
Period Variable 

Coefficien

t 

Std. 

Error 
t-Statistic Prob. 

Short 

run 

D(TOPSIGIR) 0.438096 0.117285 3.73532 
0.0005*

** 

ECM (-1) -1.074541 0.124578 -8.625419 0*** 

Long 

run 

TOPSIGIR 0.542982 0.112198 4.839483 0*** 

C 0.033486 0.023851 1.403965 0.1673 

      (Dependent variable: 

TOPSIGIR) 

Series: 2011M02 - 

2014M12 

Selected Model: 

ARDL(1, 0) 

 
Period Variable 

Coefficien

t 

Std. 

Error 
t-Statistic Prob. 

Short 

run 
D(PERDANA) 0.453605 0.100908 4.49524 

0.0001*

** 

ECM (-1) -0.806618 0.136674 -5.90175 0*** 

Long 

run 

PERDANA 0.873001 0.170762 5.11239 0*** 

C -0.062026 0.026835 -2.311392 

0.0257*

* 

Notes: * 10%, ** 5% and *** 1% meaningful significance. 

In the short term, Egyptian prices have positively affected 

the price of beef by 1.64 percent in the short term and by 3.54 

percent in the long term at the level of 10%. Wholesale milk 

prices have a positive effect on the prices of wholesale beef at 

the level of 1% in the short term and 6.0% in the long term. 

Wholesale beef prices affect corn prices negatively in the short 

term and positively in the long term. Retail chicken meat prices 

have a negative impact on retail beef prices at a rate of 1% and 

2.20% in the short term and -4.97 in the long run. Finally, the 

exchange rate positively affects the retail beef prices by a factor 

of 0.03 in the short term at the level of 1%. 

V. CONCLUSION 

In this study, an empirical study was conducted to determine 

the factors affecting the prices of red meat. Empirical analysis 

is divided into three parts. In the first part, Granger Causality 

Test results are given. In the second part, the ARDL boundary 

test results for the cointegration relationship between the series 

are explained. In the last section, the coefficients of ARDL 

short and long-term models between the groups with which the 

cointegration relationship was determined were examined. 

According to the results of Granger Causality Test, two-way 

causality relation between wholesale and retail meat prices was 

observed. According to the ARDL boundary test, there is a 

long-term cointegration relationship between retail and 

wholesale meat prices. According to the ARDL short-term 

models, the retail price impact factor of the wholesale prices 

was 0.44 and the retail prices' wholesale price-affecting 

coefficient was 0.45. Therefore, these prices affect each other 
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equally in the short term. According to the ARDL long-term 

models, the retail price impact factor for wholesale prices was 

0.54, while the wholesale price of retail prices was estimated at 

0.87. In summary, there is a bi-directional interaction between 

wholesale beef prices and retail beef prices. Retail prices are 

more likely to influence wholesale prices. Therefore, there is an 

asymmetric price mechanism between wholesale and retail 

meat prices. This indicates a lack of competitive conditions in 

the retail meat market. 

As a result of the analyzes made with the prices of wholesale 

beef, it has been found that corn and wholesale milk prices on 

wholesale meat prices have a positive and strong effect in the 

short and long term. Other variables did not have an impact on 

wholesale prices. Wholesale beef prices are negatively 

influenced by corn prices in the short term and positively in the 

long run. In retail calf prices, it was found that retail chicken 

prices had a positive effect on retail calf prices and had negative 

effects on long term. Moreover, it was found that the exchange 

rate had a weak but significant and positive effect on retail 

prices in the short and long term. 

As a result, it was observed that the price of retail meat prices 

had a greater impact on wholesale meat prices. This result 

indicates that there is an asymmetric price mechanism and 

incomplete competition conditions in the market. In order to 

control the prices of red meat, it is considered that improving 

the competitive conditions of the retail meat market as well as 

lowering the feed prices and supporting dairy cattle breeding. 
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