Demand pull or cost push inflation in Russia?

The views and opinions expressed in this article are those of the author and do not 
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Accelerating inflation has become one of the primary economic topics for discussion in 2021. The Central Bank of the Russian Federation was forced to increase its key interest rate several times in order to weaken inflationary pressure. A shift to neutral monetary policy revived a debate about the ratio of demand-side and cost-side factors when developing consumer price trends. An answer to this question implies to a certain extent assessment of monetary policy capacity to deter price increase in today’s Russia since the monetary transmission mechanism focuses above all on the aggregate demand in the economy.

The tasks of this study are as follows:
· to identify whether there is an impact on the trends in the value of final commodities prices;
· to measure speed of moving changes in prices of intermediate goods to the value of finished goods;
· to identify whether the cost of raw materials depends on the trends in consumer prices;
· to measure reaction speed of the value of raw materials to changes in retail prices of raw materials for processing.

The aforementioned tasks have been performed on the basis of analysis of monthly figures published by the Federal State Statistics Service, namely “Average consumer prices (tariffs) for goods and services” and “Average prices of agricultural producers realized by agricultural undertakings” with the aid of the autoregressive distributed lag model (ADL). The timeframe of the research covers the period between January 2010 and July 2021. 

[bookmark: _Hlk88216853]The research object is the prices for certain foodstuffs and goods which serve as basic raw materials for its production. Given current technologies, we can assume that the value of sugar beet, sunflower seeds and raw milk shall generate a substantial part of the cost price of granulated sugar, sunflower oil and dairy products. In addition to the availability of data throughout the whole study, the selection of products also depended on the minimum diversity of consumer products from the relevant category. Since the Federal State Statistics Service publishes the average price for representative goods, the wider the range of products represented in this category is, the greater its deviation from the retail price of a particular product is. For this reason, hard curd and soft cheese or yoghurt, for instance, were not included in the analysis.

Due to a low number of observations, stationarity of time series has been determined by the Kwiatkowski, Phillips, Schmidt, Shin (KPSS) test. According to the KPSS test, the time series is non-stationary. For the purposes of making stationary time series, as well as facilitating the meaningful interpretation of model coefficients by providing common units of measure for the dependent variable and the regressors, the first logarithms difference of the input data has been applied. All time series of price logarithm with the first order of integration are stationary, according to the KPSS test. The selection procedures for model specification have been carried out on the basis of Schwarz information criterion (SIC) and Akaike information criterion (AIC), Ljung-Box test, as well as the analysis of correlograms.

The results of calculations indicate that changes in the value of agricultural raw materials do not influence the retail price of sunflower oil and granulated sugar, whereas the opposite effect has been established (table 1), consumer market   conjuncture being rapidly and significantly broadcasted on the agrarian market. 

Table 1 
Assessment of coefficients for the sugar and sunflower oil market
	Model
	1
	2
	3
	4

	Dependent variable, y
	Sugar
	Beet
	Oil
	Seeds

	Regressor, x
	Beet
	Sugar
	Seeds
	Oil

	AR, t-1
	0,7***
	-0,4
	0,5***
	-0,1

	AR, t-2
	-0,6***
	-0,4**
	
	

	MA, t-1
	0,1
	0,4*
	0,7***
	0,2

	MA, t-2
	0,5
	1,0***
	0,4***
	0,2**

	Coefficient for xt
	0,02
	
	
	1,8***

	Coefficient for xt-1
	
	1,0***
	0,01
	

	N
	88
	87
	138
	138

	Granger test result
	-
	-
	No***
	Yes**


Hereinafter * - the 10% significance level, ** - the 5% significance level, *** - the 1% significance level.

The cost of raw materials has a significant and rapid impact on establishing consumer prices for dairy products (table 2). This conclusion has been proved by the Granger test results for all consumer products, except for the prices of butter.

Table 2
Assessment of coefficients for the specifications where the dependent variable is the price of dairy products
	Model
	5
	6
	7
	8
	9

	Dependent variable, y
	Butter
	Sour cream
	Cottage cheese
	Pasteurized milk
	Sterilized milk

	Regressor, x
	Milk

	AR, t-1
	0,7***
	0,6***
	0,4***
	0,2
	0,3*

	AR, t-2
	
	
	
	
	

	MA, t-1
	0,2
	-0,2
	0,4***
	0,2
	0,1

	MA, t-2
	
	
	
	
	0,2

	Coefficient for xt
	0,1***
	0,1***
	0,1***
	0,1***
	0,1***

	Coefficient for xt-1
	
	
	0,1***
	0,1**
	

	N
	138
	138
	137
	137
	138

	Granger test result
	No***
	Yes***
	Yes**
	Yes***
	Yes**



Nevertheless, the impact that consumer market conjuncture has on the prices of commodity producers is also quite significant and lasting (table 3). Moreover, the comparison between the coefficients in models 5-9 and 10-14 indicates that the effects of such impact are greater than direct connection, converting the value of agricultural products into final prices of processed products.

Table 3
Assessment of coefficients for the specifications where the dependent variable is the price of raw milk
	Model
	10
	11
	12
	13
	14

	Dependent variable, y
	Milk

	Regressor, x
	Butter
	Sour cream
	Cottage cheese
	Pasteurized milk
	Sterilized milk

	AR, t-1
	1,7***
	1,7***
	-1,7***
	1,7***
	1,7***

	AR, t-2
	-1,0***
	-1,0***
	-1,0***
	-1,0***
	-1,0***

	MA, t-1
	-1,7***
	-1,7***
	-1,7***
	-1,6***
	-1,6***

	MA, t-2
	1,0***
	1,0***
	1,0***
	0,9***
	0,9***

	Coefficient for xt
	0,7***
	0,7***
	0,5*
	0,7***
	0,5**

	Coefficient for xt-1
	0,6***
	1,35***
	1,3***
	1,2***
	1,2***

	Coefficient for xt-2
	
	-0,1
	
	0,01
	-0,3

	Coefficient for xt-3
	
	-0,6***
	
	-0,7***
	-0,3*

	Coefficient for xt-4
	
	
	
	-0,01
	

	Coefficient for xt-5
	
	
	
	0,5***
	

	N
	137
	135
	137
	133
	135

	Granger test result
	Yes*
	Yes**
	Yes***
	Yes***
	Yes***



In conclusion, for the groups of products examined in this study, the impact that consumer demand has on the retail prices for foodstuffs, is at least as important as its production costs. Caution of this finding results from the high rate of endogeneity of the reciprocal development of prices for the goods in question which might not have been possible to completely eliminate during the econometric procedures. However, high sensitivity of agricultural producer prices to the changes in consumer prices for the respective foodstuffs has been revealed. The findings confirm the usefulness of monetary policy instruments in reducing food inflation in Russia.
