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Abstract 

Measuring markups in the services sector is a difficult task. For the case of 

restaurants, although the sales price is observed, cost of the product 

served is unobserved. Here we employ an intuitive framework and focus 

specifically on markups on soft drinks. This is reasonable in two ways: 

First, there is no quality bias as we consider the relative price of canned 

soft drinks served at restaurants compared to those sold in supermarkets. 

Second, beverages are considered as an important source of profit for 

restaurants. We analyze the determinants of markups on soft drinks in 

restaurants in Turkey over the 2006-2014 period. Results suggest that 

current demand and cyclical conditions (net minimum wage, output gap), 

major cost items (food and energy prices, exchange rate) and economic 

uncertainty (measured as exchange rate volatility) significantly affect 

markups. This identification strategy enables the detection of relevant 

factors which may not be possible to identify otherwise.  
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I. INTRODUCTION 

In neo-classical macroeconomic theory markups play an important role. Markups measure the 

degree of competition in a sector and reflect the market structure and pricing power of the firms. 

Thus, markups are directly related to final consumer prices and the inflation rate. Understanding 

the factors affecting the markups may envisage new insights for policy makers in the formulation 

of policy decisions. Markups are especially important in services sector since the course of services 

inflation determines the core of inflationary pressures and therefore central banks pay a close 

attention to the evolution of services inflation. Services prices are also important for 

understanding current pricing behavior in the economy since services prices are stickier and 

contain more information in this regard. Indeed, Özmen and Sevinç (2015) show that services 

prices constitute the stickiest component of the consumer prices in Turkey. 

Markups are difficult to measure as they are unobserved directly. A common practice in 

the literature is to use the labor income share as a proxy for real marginal cost, where the inverse 

of the real marginal cost is defined as the markup. This approach is used in studies estimating a 

New Keynasian Phillips Curve equations (i.e. Galí and Gertler (1999)), and in studies analyzing the 

behavior of markups over the business cycles (i.e. Nekarda and Ramey (2013)). Price-cost margin is 

an alternative way of measuring markups, generally used in industrial organization literature (i.e. 

Boulhol (2010)). Several studies employ measures based on the idea of Solow residual (i.e. Hall 

(1988) and Roeger (1995)). Meanwhile, other studies use statistical estimation techniques to 

extract the markups (i.e. Ellis (2006)). 

Several studies point to the heterogeneity observed both across economies and across 

sectors regarding the size of markups. For instance, Christopoulou and Vermeulen (2012) estimate 

markups for 50 sectors in the US and in the Euro area. They show that markups in services sector 

are higher than in manufacturing, and services markups are higher in Europe than in the US. One 

possible explanation for these findings is the differences in the level of competition. Montero and 

Urtasun (2014) show that growth rate of markups are related to market power. Thus, high market 

power is essentially a reflection of lower competition. In general, the level of competition in the 

services market is lower compared to that in goods market. In this regard, Forni et al. (2010) show 
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with a two-region model that increasing competition in services will be welfare improving in Italy, 

where markups are very high in services sector.  

In the evolution of services prices wages play an important role given that services sector 

is more labor intensive than manufacturing sector in general. This dependence on labor input is 

especially important for restaurant services. On the restaurants services domain, many studies 

show that restaurant prices increase following an increase in minimum wages. Examples include 

Aaronson (2001) for Canada, Aaronson et al. (2008) for the US, Fougère et al. (2010) for France 

and Wadsworth (2010) for the UK. MacDonald and Aaronson (2006) also consider fast-food 

restaurant prices and minimum wages. A small number of studies focus on general pricing 

behavior in restaurants services. Gaiotti and Lippi (2004), Hobijn et al. (2006) and Berardi et al. 

(2014) build theoretical models and provide insights for mechanisms of setting restaurant prices 

by using micro data for Italian, European and French restaurants, respectively. Goette et al. (2005) 

also provide evidence for price adjustment patterns of various items in Swiss restaurants. 

In this study, instead of focusing on the determinants of the restaurant prices directly, we 

try to disentangle the factors that are influential on the course of the markups in this sector. For 

this purpose we rely on a specific item sold in restaurants, soft drinks, instead of dealing with 

overall markups. This strategy is intuitive and relevant for two reasons: First, we define the 

markup as the ratio of the price of canned soft drinks served at restaurants to price of canned soft 

drinks sold at supermarkets. This overcomes any possible measurement problem stemming from 

the input quality. The item is unique both in the supermarkets and in all the restaurants, and thus, 

the relative price gives us a clear markup measure. The same argument cannot be possible for 

food items sold in the restaurants. Consider a cheese sandwich, for instance. Comparing the price 

of cheese and bread sold in a supermarket and the price of a cheese sandwich sold in a restaurant 

will not be informative since it is not possible to track whether the restaurant owners 

downgrade/upgrade the quality of cheese and bread in case of a cost shock. Hence, the use of 

same item enables us to track the real markup on that item. Second, beverages served at the 

restaurants are an important source of profitability of the restaurants as restaurants usually 

charge larger markups for beverages (i.e.  Cowen (2012) and Frank (2008)). Therefore, focusing on 

markups on soft drinks may provide insights also for the pricing strategy of the overall restaurant 

business as such markups may be used to cover expenses other than the input cost as well.  
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The identification strategy has another advantage which stresses the importance of pricing 

behavior in services sector. Price of canned soft drink sold at the supermarket already 

incorporates any kind of product and sector specific as well as economy wide shocks. Thus 

supermarket price provides a ready-to-use benchmark measure. Over that, any additional 

movement on the price of soft drinks served at restaurants, after taking the supermarket price 

into account, will essentially refer only to the pricing power of restaurant owners. Therefore, we 

are able to extract the excess portion of the price changes guiding the pricing behavior.  

Our results first indicate that restaurant price setters reflect changes in economic cycle 

(captured by minimum wages and output gap), changes in major cost items (captured by food  and 

energy prices and exchange rate) and changes in economic uncertainty (captured by exchange rate 

volatility) on their markups for soft drinks. Second, only a limited number of the above factors are 

identified if alternative markup or price measures are used. Third, the effect of net minimum wage 

is identified rather than the effect of employer cost of minimum wage. Overall, the findings may 

also shed light on understanding services prices, enhancing the results of the studies focusing on 

aggregated services prices (i.e. recently, Öğünç et al. (2016)). The rest of the study is organized as 

follows: The next section introduces data and the framework of the empirical methodology. 

Following section presents the main results and further checks of the analysis. Final section 

discusses findings and concludes the paper.  

II. DATA AND METHODOLOGY  

We work with the average nationwide price of soft drinks in restaurants and the average 

nationwide price of soft drinks in supermarkets. The main variable of interest is the relative price 

of a canned soft drink in restaurants in comparison to supermarkets. In the official consumption 

basket, canned soft drinks are recorded under both “food and non-alcoholic beverages” and 

“restaurant (catering) services” categories. The data collected by the Turkstat registers the 

nationwide average monthly price on both grounds.1 Therefore we have monthly observations for 

                                                           
1
 The data shows the nationwide monthly average price of a 330 ml. canned soft drink (cola) both sold at supermarkets 

and served at restaurants. The average price data reported for supermarkets are crosschecked from other sources as 
well. However, the nationwide average price in restaurants is used as provided. Turkstat collects the prices nationwide 
from restaurants corresponding to the budget of the average consumer in the country. Therefore, the results may not 
necessarily imply the same conclusions for fancier restaurants. Some of the data is received from Turkstat under a 
special protocol. 
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nationwide average prices of soft drink in restaurants and in supermarkets. Hence, rather than a 

micro data, we have a time series data with one observation per month of nationwide average 

price. The sample period covers September 2006-December 2014.  

The ratio of the price in restaurants to the price in supermarkets gives the relative price of 

soft drink in restaurants, which will be referred to as the “markup” on soft drink prices in 

restaurants and it is the main variable of interest (Markup). Assuming that the supermarket prices 

incorporate all sorts of product (soft drinks) related costs, a constant markup in restaurants will 

suggest a one-to-one passthrough of the input costs to final restaurant price. On the other hand, 

an increase (decrease) in the markup over time suggests that restaurants owners are increasing 

(decreasing) their profit margin over the soft drinks they serve. A quick inspection of Figure 1 

reveals that soft drinks prices at restaurants increased faster than at supermarkets and that 

markups are in fact time varying. Markup peaked in early 2008 before declining during the 

economic downturn. Following that, markup started to rise beginning as early as late 2009.  

Figure 1a: Price of Soft Drink (in 330 ml. canned container, TL)  

 

Figure 1b: Markup on Canned Soft Drink in Restaurants 

 
Note: Markup is the ratio of the price of canned soft drink in restaurants to the price of that in supermarkets. 
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The hike in the first quarter of 2008 is especially important from two aspects regarding 

fiscal policy: Value Added Tax (VAT) adjustment and Minimum Wage updating. First, the VAT 

excised on food items was lowered from 18% to 8% in the beginning of 2008. Following that policy 

change, prices of some food items sold in the supermarkets, including soft drinks, came down. This 

automatically hinted that the markups in restaurants would increase even with keeping the prices 

of canned soft drinks constant. However, in that period, price of canned soft drinks in restaurants 

increased pushing the markup even further. Second, the first quarter of 2008 also staged a 

significant rise (about 15 %) in net minimum wage. A reconciliation of these two aspects puts 

forward minimum wages as a good candidate for understanding markups. Also, markups move 

with the cycle of the economy. Putting wages aside, a wider representation of the current stance 

of the demand conditions in the economy can be traced through the output gap, which we 

consider as another determinant of the markup. In this study we use two definitions for minimum 

wage. Net minimum wage received by an employee net of taxes (Net minimum wage); and the 

cost of minimum wage to employer including gross wage plus social security contributions 

(Employer cost of minimum wage). The minimum wage data is provided by the Ministry of Labor 

and Social Security. The output gap measure (Output gap) is the updated estimates of Alp et al. 

(2012)2.  

In addition to cyclical factors, markups may also reflect changes in cost measures faced by 

the restaurants, other than cost of soft drinks, such as food and energy prices. In this regard, we 

also collect food and energy prices from Turkstat. The food prices variable (Food price) is the 

seasonally adjusted monthly food and non-alcoholic beverages price index. Energy prices are also 

important for restaurants. In order to proxy energy prices, we consider the monthly price index of 

bottled gas (Bottled gas) which refers to the price of liquefied hydrocarbons sold in small-sized 

containers to households and restaurants. This source of energy is widely used for cooking 

purposes in Turkey. Final set of indicators include changes in exchange rate and exchange rate 

volatility. In this study, we consider the US dollar/Turkish lira as the exchange rate measure 

(Exchange rate). Exchange rate is an important factor for price setting in Turkey, not only from 

direct passthrough perspective but also from the pricing behavior perspective. Moreover, the 

volatility in the exchange rate is a valid indicator of uncertainty in the economy, which at times 

                                                           
2
 We thank the authors for sharing the outgap series.  
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might distort the pricing behavior. Therefore, we also consider whether volatility alters the 

markups as well. The exchange rate data is received from the CBRT. Here, volatility is measured as 

the standard deviation of monthly average exchange rates over a quarter (Exchange rate 

volatility). Overall, we consider quarterly data which covers 2006Q3-2014Q4.  

 We also consider alternative definitions of markups in catering services and soft drinks 

prices in order to check for the relevance of our identification approach. Here, instead of markup 

of soft drink prices we consider three different measures: price of soft drink in restaurants 

(P(Drink_Rest)), price index of catering services (seasonally adjusted) (P(Catering S.)) and the 

markups in catering services (defined as the ratio of the index of “catering services” prices to the 

index of “food and beverages” prices), (Markup of catering services). Catering services price index 

and food and beverages price index are monthly nationwide average price indices and are 

retrieved from TurkStat. Since the output gap is quarterly, we use quarter-end figures for monthly 

variables. Descriptive statistics of the main data used in regressions is presented in Table 1.  

Table 1: Descriptive Statistics 
Variable Obs Mean Std. Dev. Min Max 

Main variable of interest:      

∆𝑀𝑎𝑟𝑘𝑢𝑝 33 0.42 2.26 -3.92 8.16 

Main determinants considered:       

∆𝑁𝑒𝑡 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑤𝑎𝑔𝑒 33 2.66 3.32 0.00 14.89 

𝑂𝑢𝑡𝑝𝑢𝑡 𝑔𝑎𝑝 33 0.22 3.66 -11.13 5.81 

∆𝐵𝑜𝑡𝑡𝑙𝑒𝑑 𝑔𝑎𝑠 𝑝𝑟𝑖𝑐𝑒 33 2.12 5.42 -8.63 13.21 

∆𝐹𝑜𝑜𝑑 𝑝𝑟𝑖𝑐𝑒 33 2.38 2.36 -2.21 7.44 

∆𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒 𝑟𝑎𝑡𝑒 33 1.66 8.34 -11.71 28.61 

∆𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒 𝑟𝑎𝑡𝑒 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 33 35.23 131.50 -92.77 634.50 

∆𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑟 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑤𝑎𝑔𝑒 33 2.25 2.49 0.00 6.79 

Other price and markup definitions:      

∆𝑃(𝐷𝑟𝑖𝑛𝑘_𝑅𝑒𝑠𝑡) 33 1.79 0.90 0.03 4.84 

∆𝑃(𝐶𝑎𝑡𝑒𝑟𝑖𝑛𝑔 𝑆. ) 33 2.57 0.80 1.24 4.80 

∆𝑀𝑎𝑟𝑘𝑢𝑝 𝑜𝑓 𝑐𝑎𝑡𝑒𝑟𝑖𝑛𝑔 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠  33 0.17 1.35 -2.69 4.44 
Notes: ∆ refers to “quarterly percent change”. “Exchange rate” refers to US dollar/Turkish lira exchange rate. 
“Exchange rate volatility” is the standard deviation of monthly average exchange rate in one quarter. “Markup” is 
the ratio of prices of soft drink served at restaurants and sold at supermarkets. “P(Drink_Rest)” is the monthly 
average price of soft drinks served at restaurants. “P(Catering S.)” is the monthly price index for catering services. 
“Markup of catering services refers to the ratio of monthly price index of catering services to the monthly food 
price index. “Net minimum wage” is the monthly net of taxes salary received by minimum wage earners. “Employer 
cost of minimum wage” is the total amount paid by the employer including gross minimum wage and social security 
contributions.  
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Our main variable of interest is the quarterly change in the Markup measure. We see that 

average quarter-on-quarter growth rate of markup is 0.42%. Meanwhile, the markup exhibits a 

considerable amount of variation as it can go down as much as by 4% and can go up as much as by 

8% in one quarter. The output gap on average remained slightly positive despite large swings over 

the sample period. Food and bottled gas price indices also grow at an average rate of 2% per 

quarter, with periods of quarter-on-quarter reductions. The minimum wage figures on the other 

hand, grow more than 2% on average per quarter. Considering the net minimum wage, quarter-

on-quarter change may be as large as almost 15%.  

Our definition of markups provides a clear identification since it is not subject to any 

measurement bias that might come out due to changes in the quality of inputs. Thus, with a 

clearly defined markup, we may identify its determinants in a more correct and confident manner. 

Such identification may not be achieved with other indicators. In empirical analysis, we consider 

the following specification:  

∆𝑀𝑎𝑟𝑘𝑢𝑝𝑡 = 𝛼 + 𝛽∆𝑀𝑎𝑟𝑘𝑢𝑝𝑡−1 + 𝑋𝑡
′𝛾 + 𝜀𝑡                                      (1) 

where ∆𝑀𝑎𝑟𝑘𝑢𝑝𝑡 is the quarterly percent change in the markup, 𝑋𝑡
′is a vector of potential 

determiants of markup including minimum wage, output gap, food and energy prices, exchange 

rate and uncertainty (measured by volatility of exchange rate) and 𝜀𝑡 is the error term. 

III. RESULTS 

The main results of the empirical analysis are presented in Table 2. The dependent variable is the 

quarterly percent change in markup of soft drink prices in restaurants. First column considers only 

the changes in the net minimum wage. Second column incorporates the output gap as well. So, 

the effects of current demand conditions are depicted in the first two columns. Third column 

introduces various cost items such as food and bottled gas prices along with the changes in the 

exchange rate. Finally, column (4), the preferred specification, controls for uncertainty in the 

economy as well.  
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Table 2: Main Estimation Results  

 Dependent Variable: ∆𝑀𝑎𝑟𝑘𝑢𝑝𝑡 

Variables (1) (2) (3) (4) 

∆𝑀𝑎𝑟𝑘𝑢𝑝𝑡−1 -0.154 -0.227 -0.0649 -0.0422 

 
(0.174) (0.165) (0.194) (0.152) 

∆𝑁𝑒𝑡 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑤𝑎𝑔𝑒𝑡  0.627*** 0.578*** 0.489*** 0.457*** 

 
(0.153) (0.133) (0.119) (0.0949) 

∆𝑁𝑒𝑡 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑤𝑎𝑔𝑒𝑡−1 0.503*** 0.471*** 0.337** 0.287*** 

 
(0.169) (0.157) (0.123) (0.0977) 

𝑂𝑢𝑡𝑝𝑢𝑡 𝑔𝑎𝑝 𝑡   0.158* 0.165** 0.143** 

 
  (0.0838) (0.0663) (0.0619) 

∆𝐵𝑜𝑡𝑡𝑙𝑒𝑑 𝑔𝑎𝑠 𝑝𝑟𝑖𝑐𝑒𝑡−1     0.120** 0.155*** 

 
    (0.0579) (0.0503) 

∆𝐹𝑜𝑜𝑑 𝑝𝑟𝑖𝑐𝑒𝑡−1     0.274** 0.208** 

 
    (0.114) (0.0994) 

∆𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒 𝑟𝑎𝑡𝑒𝑡−3     0.0702** 0.0791*** 

 
    (0.0267) (0.0207) 

∆𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒 𝑟𝑎𝑡𝑒 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦𝑡        0.00607** 

 
      (0.00232) 

Constant -2.659*** -2.422*** -2.889*** -2.869*** 

 
(0.880) (0.826) (0.695) (0.612) 

R
2
 0.37  0.42  0.57  0.68  

Observations 32 32 30 30 
Notes: ∆ refers to “quarterly percent change”. Exchange rate refers to US dollar/Turkish lira exchange rate.  
The sample period is 2006Q3-2014Q4. Heteroscedasticity and autocorrelation corrected standard errors are 
in parentheses. ***, ** and * refer to statistical significance at 1%, 5% and 10% respectively.  

The first finding is the significant contribution of net minimum wage to markups. Figures in 

columns (1)-(4) show that the contribution of net minimum wage is robust even after controlling 

for other factors. The coefficients of current and lagged net minimum wage changes add up to 

0.75 in column (4), suggesting that a considerable portion of the changes in net minimum wage 

are reflected on the soft drink markups in restaurants. Fougère et al. (2010) show that the effect 

of minimum wage on prices is completed in more than one year in France. Considering the 

evidence provided by Özmen and Sevinç (2015) on price rigidity, the passthrough of minimum 

wages to restaurant prices is completed faster in Turkey. Output gap is another factor affecting 

markups. Overall, cyclical position of the economy and current demand conditions are positively 

correlated with markups. When demand conditions are favorable, restaurant owners seize the 

opportunity to extend their profit margin. On the theoretical ground there is no consensus on the 

cyclical behavior of markups. Some models argue that markups are counter-cyclical (i.e. Stiglitz 

(1984); Rotemberg and Woodford (1999)), while others propose that markups are pro-cyclical (i.e. 

Phelps and Winter (1970)). On the empirical ground, again, evidence on both directions is 
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reported for various countries and sectors. For instance, Bils (1987), Oliveira and Scarpetta (1999), 

Linnemann (1999) and Klein (2011) provide evidence for counter-cyclical markups; meanwhile, for 

instance, Machin and Van Reenen (1993), Haskel et al. (1995), Olive (2004) and Macallan et al. 

(2008) provide evidence for pro-cyclicality of markups. Our results also suggest that markups are 

pro-cyclical. Considering our definition of markup, this finding is not surprising. The markup 

measure we use specifically refers to the excess market power of the services sector only. Hence, 

it is expected that this markup behaves pro-cyclically.  

Column (3) reveals that restaurant markups on soft drinks also respond strongly to 

changes in prices of major cost items other than soft drinks. Food prices play an important role in 

overall input costs of restaurants. Estimation results suggest that about one fifth of the quarterly 

changes in seasonally adjusted food prices are passed on to the markups. Energy price changes, 

measured by changes in the prices of bottled gas, also significantly affect the course of the 

markups. However, the impact of food and energy prices is observed with a lag of one-quarter. 

Exchange rate changes, another cost measure for restaurants and a proxy for pricing behavior, are 

also reflected on restaurants markups on soft drinks, albeit with a longer lag.3  

Finally, column (4) includes the effects of uncertainty in the economy. The uncertainty, 

captured by the changes in the volatility of the exchange rate, significantly alters the soft drink 

markups in restaurants. The exchange rate is a closely followed variable in the economy and its 

volatility is perceived as an indication of instability in the markets and of uncertainty in the 

economy. In periods of increased uncertainty, price setters may prefer to create a buffer zone by 

shifting up the markups through their market power.  

When using our proposed measure of markup, our intuition is that this measure properly 

controls for the cost of input and that we may better identify the sources of markups in restaurant 

services and may delve into pricing decisions of restaurant owners. Thus, to check for the 

relevance of our claim, we analyze alternative price or markup indicators which fail to account for 

the course of cost items as good as our proposal, and we try to see whether we can identify the 

same set of explanatory factors concerning the restaurant prices. Table 3 presents the estimation 

                                                           
3
 In estimations, we tried 0 to 4 lags of the exchange rate all together. By eliminating insignificant lags, we ended up with 

this specification.   
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results with different dependent variables. The dependent variables considered are prices of soft 

drink in restaurants (P(Drink_Rest)), price index of catering services (P(Catering S.)) and the 

markups in catering services (defined as the ratio of the index of “catering services” prices to the 

index of “food and beverages” prices), (Markup of catering services). When price of soft drink in 

restaurants is considered, only the effects of net minimum wage and output gap are identified 

(column (1)). When prices of catering services are considered the effect of net minimum wage is 

identified only (column (2)). On the other hand, no statistically and economically significant 

impacts are identified when markup of catering services is used.  

Table 3: Estimation Results for Different Markup/Restaurant Price Definitions 

Dependent Variable: ∆𝑃(𝐷𝑟𝑖𝑛𝑘_𝑅𝑒𝑠𝑡)
𝑡 

 
∆𝑃(𝐶𝑎𝑡𝑒𝑟𝑖𝑛𝑔 𝑆. )

𝑡
 

 
∆𝑀𝑎𝑟𝑘𝑢𝑝 𝑜𝑓 

𝑐𝑎𝑡𝑒𝑟𝑖𝑛𝑔 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠
𝑡

 

Variables: (1) (2) (3) 

∆𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑡−1 0.0688 0.389*** 0.0179 

 
(0.0850) (0.128) (0.235) 

∆𝑁𝑒𝑡 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑤𝑎𝑔𝑒𝑡  0.109** 0.0787* -0.220** 

 
(0.0446) (0.0421) (0.0935) 

∆𝑁𝑒𝑡 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑤𝑎𝑔𝑒𝑡−1 0.0680** 0.0961* -0.168 

 
(0.0245) (0.0550) (0.127) 

𝑂𝑢𝑡𝑝𝑢𝑡 𝑔𝑎𝑝 𝑡 0.111*** 0.0591 -0.0736 

 
(0.0282) (0.0371) (0.0570) 

∆𝐵𝑜𝑡𝑡𝑙𝑒𝑑 𝑔𝑎𝑠 𝑝𝑟𝑖𝑐𝑒𝑡−1 0.0129 -0.0243 0.0292 

 
(0.0261) (0.0275) (0.0683) 

∆𝐹𝑜𝑜𝑑 𝑝𝑟𝑖𝑐𝑒𝑡−1 0.0858 0.0927 0.104 

 
(0.122) (0.0545) (0.163) 

∆𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒 𝑟𝑎𝑡𝑒𝑡−3 0.000799 0.00213 -0.0148 

 
(0.0120) (0.0123) (0.0240) 

∆𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒 𝑟𝑎𝑡𝑒 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦𝑡  -3.55e-05 -0.000907 0.00108 

 
(0.000493) (0.000669) (0.000644) 

Constant 0.974** 0.998*** 0.882 

 
(0.436) (0.320) (0.650) 

R
2
  0.50 0.46   0.21 

Observations 30 30 30 
Notes: ∆ refers to “percent change”. Exchange rate refers to US dollar/Turkish lira exchange rate. The sample 
period is 2006Q3-2014Q4.  Heteroscedasticity and autocorrelation corrected standard errors are in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1 

The results of this exercise suggest that if the price of soft drinks is not adjusted for its own 

input cost, it is not possible to identify some relevant factors influencing the price setting behavior 

in restaurants. Here, we do not claim, for instance, that food or energy prices are unimportant for 

setting catering services prices or for any markup based on food prices. However, what we claim is 
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that many factors (such as the changes in the quality of inputs, aggregation bias in macro data, 

etc.) obscure the picture and identification. 

We also further elaborate on the impact of minimum wages. In our baseline specifications, 

we use the net minimum wage considering the relevance of demand channel. Instead, the 

employer cost of minimum wage may also be used to investigate the relevance of cost channel. As 

discussed previously, several studies have shown that the minimum wage affects the restaurant 

prices through costs. In most of the cases, both measures change at same rate. On the other hand, 

the rate of change differs between two measures mainly backed by changes in the social security 

contribution.4 One issue with minimum wage is that it is pre-announced at each December for the 

following year. Also, in the last decade, the minimum wages are increased by around 5-6% on 

average every two quarters, where adjustments take place in January and July. Generally the 

minimum wage changes occur at around an average rate and do not incorporate any surprises. 

Therefore, it is difficult to identify the effect of minimum wage under such circumstances. In this 

regard, periods of unexpected hikes in minimum wage, or in the discrepancy between net 

minimum wage and employer cost of minimum wage provide good opportunities for 

identification.5 In our sample, first quarter of 2008 provides such an environment for 

identification, where the net minimum wages increased by about 15 percent in one quarter. 

 In this exercise, instead of “net minimum wage” used in the benchmark specification, this 

time we consider “employer cost of minimum wage” which is the sum of gross minimum wage and 

social security premiums paid by the employer. It is also a direct measure of wage cost. Table 4 

reports the estimation results where change in the markups is regressed on changes in the 

employer cost of the minimum wage. We find that the employer cost of minimum wage does not 

have an effect on the course of the soft drinks markups in restaurants.  

 

 

 

                                                           
4
 The relevant figures for minimum wage changes are reported in the Appendix.  

5
 See for instance Başkaya and Özmen (2013) and Papps (2012).  
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Table 4: Estimation Results for Different Minimum Wage Definition 
Dependent Variable: ∆𝑀𝑎𝑟𝑘𝑢𝑝𝑡  

Variables: (1) (2) (3) 

∆𝑀𝑎𝑟𝑘𝑢𝑝𝑡  0.157 0.0270 0.151 

 
(0.127) (0.127) (0.107) 

∆𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑟 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑤𝑎𝑔𝑒𝑡−1 -0.503 -0.471 -0.371 

 
(0.310) (0.339) (0.236) 

∆𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑟 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑤𝑎𝑔𝑒𝑡 -0.494 -0.454 -0.268 

 
(0.292) (0.332) (0.255) 

𝑂𝑢𝑡𝑝𝑢𝑡 𝑔𝑎𝑝𝑡  
 

0.222 0.169** 

  
(0.131) (0.0761) 

∆𝐵𝑜𝑡𝑡𝑙𝑒𝑑 𝑔𝑎𝑠 𝑝𝑟𝑖𝑐𝑒𝑡−1 
  

0.180** 

   
(0.0792) 

∆𝐹𝑜𝑜𝑑 𝑝𝑟𝑖𝑐𝑒𝑡−1 
  

0.367*** 

   
(0.112) 

∆𝐸𝑥𝑐ℎ𝑎𝑛𝑔𝑒 𝑟𝑎𝑡𝑒𝑡−3 
  

0.0570** 

   
(0.0243) 

Constant 2.632* 2.498* 0.395 

 
(1.428) (1.442) (1.200) 

R
2
 0.08 0.19   0.42  

Observations 32 32 30 
Notes: ∆ refers to “percent change”. Exchange rate refers to US dollar / Turkish lira exchange rate.  The 
sample period is 2006Q3-2014Q4. Heteroscedasticity and autocorrelation corrected standard errors are 
in parentheses. *** p<0.01, ** p<0.05, * p<0.1 

The markups of soft drinks in restaurants being affected by changes in “net minimum 

wage” but not by changes in “employer cost of minimum wage” may relate to two issues: First, the 

effect of minimum wage on restaurant prices may actually be observed through income channel 

rather than the cost channel. Second, the lack of “surprises” in employer cost of minimum wage 

may obscure identification. Few studies provide evidence on the inflationary impact of minimum 

wages. Başkaya and Özmen (2013) indicate the cost channel and show that “employer cost of 

minimum wage” significantly alters producer prices in Turkey. For restaurant services prices, on 

the other hand, our study proposes that income channel through “net minimum wage” might be 

more relevant. This finding provides support for the “hungry teenager” theory proposed by 

Kennan (1995). Kennan argues that increase in minimum wages acts as an income shifter where 

more income is devoted to people who are more likely to eat at low-mid level restaurants. In 

Turkey, considering the items listed under restaurant services of the CPI, such an income effect is 

quite reasonable.6 The hike in net minimum wage increases the demand for restaurant services 

                                                           
6
 The list of items covered in CPI are soups, cold meals, broiled meat (kebap), flat bread, doner, hamburger and 

sandwiches, patisserie products, desserts in restaurants, hot drinks, cold drinks and alcoholic beverages served. 
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especially by increasing the income of minimum wage earners who may not afford to eat out 

otherwise. Also, the findings do not imply that employer cost of minimum wage is irrelevant. 

However, through the sample period “surprises” in the employer cost is generally not evident, 

which may render identification problematic.      

IV. DISCUSSION AND CONCLUSION  

In this study we try to identify the determinants of markups in restaurant services sector via a 

unique identification strategy. Through this strategy, the study unveils economic relations guiding 

markups that may not be identified in a standard setting. Defining the relative price of soft drinks 

(cola) in restaurants to that in supermarkets as the markups enables us to overcome the major 

measurement problem given that the item sold at the supermarkets and served at the restaurants 

is the same. Looking at data, we first observe that markup is not constant over time. This 

observation justifies the efforts for identifying the determinants of markups. Moreover, the 

upward trend in the markup witnessed in recent years also hints an enhanced market power of 

the restaurant owners in setting prices. 

Our results show that the soft drink markups in restaurants are pro-cyclical as they are 

affected by output gap and by current demand conditions through minimum wages. In addition, 

the presence of food and energy prices reveals the role of markups for compensating other cost 

items of the restaurants. Exchange rate and the economic uncertainty also play a role in 

determining markups. Overall, all these factors justify the existence of a solid pricing power.  

The main argument of the paper is that since the prices of soft drinks in supermarkets 

already incorporate economy wide and sector specific factors, markups exercised by the 

restaurants can directly be associated with pricing behavior in the restaurant services. From this 

perspective our conclusions hint the possibility that the findings may be generalized for other 

services sectors as well: Conceptually, prices in services sector are set with a markup on costs, 

which may be affected by cyclical indicators and by major cost items of that service sector. 

However, due to lack of good identification opportunities as in the case of soft drinks, it may not 

                                                                                                                                                                                 
Moreover, when the annual change in catering services price index is plotted against net minimum wage and employer 
cost of minimum wage, it is evident that catering services inflation move more closely with the changes in net minimum 
wage.   
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be possible to reach similar conclusions empirically. In this regard, our findings enhance the 

findings of recent studies on the determinants of services prices at aggregate level, such as Öğünç, 

et al. (2016). 

Our results offer a wide range of policy implications. Findings of the study regarding the 

relevance of net minimum wage, rather than employer cost of minimum wage, may provide 

important insights for the analysis of minimum wage and inflation relation. In services sectors 

where unregistered labor is a common practice and prices are relatively low, income channel 

might be stronger than cost channel. However, as discussed in previous sections, identification of 

net minimum wage is actually thanks to an almost exogenous change observed in 2008Q1. 

Similarly, the fact that the effect of employer cost of minimum wage is not identified may strongly 

be related to lack of exogenous changes and does not imply that employer cost of minimum wage 

is unimportant.  The sizeable effect of net minimum wage on markups, which is higher than the 

figures estimated with aggregate data for services prices, provides an indication of how strong the 

effect of wage pressures on inflation is. In this regard, wage hikes higher than the inflation target 

puts an extra challenge on the conduct and communication of monetary policy. Considering the 30 

percent hike in net minimum wage in 2016, we may conclude that extra pressure will be exerted 

on inflation through restaurant services prices.  
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APPENDIX 

Figure A1: Markup (Quarterly percent change) 

 

Note: Markup is the ratio of the price of canned soft drink in restaurants to the price of that in 
supermarkets. 

 

 

Figure A2: Minimum Wage in Turkey (Quarterly percent change) 
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