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Abstract

The study is devoted to identifying the main factors determined changes in the structure of Russian economy, which characterized by growing raw orientation. For this purpose we have developed I-O approach by synthesizing with the concept of general equilibrium. To assume macroeconomic restrictions in our I-O model we have developed the mathematical model of four quadrant of I-O table. This enabled us to simulate changes in the industrial structure of Russian economy, detect and estimate the most significant factors determining the structural changes, namely: international competition, limited finance resources, and dynamic of aggregated demand. Based on the results of the calculations, we could expect the growing role of intangible services sector in the Russian economy and the need for improved measures of state support of Russian manufacturing sector.
1. Introduction

Russia's economy is highly open economy. Foreign trade turnover is more than 40% of Russian GDP for many years. A large proportion of raw materials in merchandise exports (mainly hydrocarbon) raises two serious problems. The first such problem is the high dependence of the Russian economy on the situation on world commodity, financial and currency markets. The second problem is the excessive real appreciation of the ruble in the case of high commodity prices on world markets and large inflows of foreign currency earnings from commodity exports. Significant strengthening of the national currency would weaken the competitiveness of the manufacturing industry, generating a problem of "Dutch disease" and the increasing dependence on exports of raw materials.

Short experience of Russian enterprises in market conditions, lack of development of market institutions and civil society institutions, weakness of the domestic financial system and raw-orientation lead to significant fluctuations in business activity of the Russian economy and high degree of its sensitivity to changes in macroeconomic factors.

Specified circumstances necessitate a detailed analysis of the processes causing changes in the structure of the Russian economy. For this purpose, this study develops a Dynamic Input-Output Model used for several decades in the Intersectoral Research of National Economy Department of Institute of Economics and Industrial Engineering towards a more detailed account of the impact of macroeconomic conditions on the development of branches in Russian Economy.
2. Model

In this study we develop the CAIIN system (Comprehensive Analysis of Intersectoral Information) based on the Dynamic Input-Output Model created in the Department of Intersectoral Research of National Economy in Institute of Economics and Industrial Engineering (Novosibirsk, Russia). This Model is based on Shatilov’s approach and has detailed investment block that allows to model dynamics of basic production assets. 
Industry nomenclature of the Model may vary depending on the purpose of research. This study used the 20 industry nomenclature.
Change in macroeconomic factors takes into account the top level of the model: through estimation of its impact on the dynamics of GDP and dividing the total effect on branches taking into account the first and second divisions of national product. The disadvantage of this approach is in neglect varying degrees of reaction branch outputs to changes in macroeconomic parameters. In order to remedy this deficiency in the model was included econometric block which allows accounting impact of macroeconomic factors at industry level. The concept of this block is generally similar to the concept proposed by Leif Johansen (L. Johansen, 1974). But one of the major problems in the construction of this block for Russian Economy is the lack of sufficiently long time series for Final Demand by branches to obtain a qualitative assessment. For this reason, the following approach was taken.

Let 

n – the total number of branches;
K – the total number of macroeconomic factors taken into account;

dxi – growth rate of branch i real output (in percentage), i=1,..,n; 

dyi – growth rate of real final demand for the products sector i (in percentage), i=1,..,n; 

φk –  forecast change in the value of macroeconomic factor k (in percent), k = 1,..,K; 

ei,k – elasticity of branch i output on the value of factor k;
ai,j – coefficient of expenditure production of branch i to produce a unit output in the branch j.
In this case we obtain the percentage change in branch output under the influence of macroeconomic factors:
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Taking into account the horizontal balance equations of supply and demand of products by industries, after simple transformations obtain:
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Equation (2) allows us to estimate the elasticity of final demand for branches on macro-economic factors.

Built in the purposes of this study unit account macroeconomic factors includes three macroeconomic variables:

- real interest rate, reflecting the impact on sectoral output restrictions on financial resources;

- growth rate of real wages, reflecting the combined effect of changes in domestic demand and the impact of restrictions on the labor force
;

- growth rate of real wage growth rate of real exchange rate, reflecting the international competitiveness of the industries.

In order to estimate the elasticities of these macroeconomic factors, we use the quarterly statistics on the branch of the Russian economy and the relevant macroeconomic variables over the period 2000-2010.
The estimation results for the elasticities of branch outputs are shown in Table 1. 

On the basis of the I-O matrix for Russian Economy and equation (2) we estimate the elasticities of final demand for branch production on the relevant macroeconomic parameters (see table 2)

Table 1

Estimations of Total Outputs Elasticity for Branches of Russian Economy
	 
	Real interest rate
	Change in real wages (in percent)
	Change in real exchange rate RBL/USD

	1. Machine-building
	-1,086
	0,932
	-0,582

	2. Construction
	-0,753
	0,754
	0,154

	3. Power engineering
	-0,34
	0
	-0,134

	4. Oil Production
	0
	0,16
	0

	5. Oil Refinery
	-0,204
	0
	0

	6. Gas Production
	0
	0,16
	0

	7. Ferrous metallurgy
	-0,461
	0
	-0,341

	8. Non- ferrous metallurgy
	-0,474
	0,343
	-0,112

	9. Chemical and petrochemical industry
	-0,542
	-0,321
	-0,434

	10. Metal-working industry
	-0,767
	0,910
	 

	11. Logging, wood-working, pulp and paper industry
	-0,798
	0,606
	-0,354

	12. Building materials industry
	-0,671
	1,204
	-0,3

	13. Light industry
	-0,323
	0,631
	-0,256

	14. Food industry
	0
	0,41
	-0,099

	15. Other industries
	-0,689
	0,461
	-0,32

	16. Agriculture
	-0,185
	0
	-0,059

	17. Transport
	-0,218
	0
	-0,083

	18. Trade
	-0,195
	0,473
	0,081

	19. Other branches of material production
	-0,512
	0,234
	-0,006

	20. Non-material service
	-0,33
	0,302
	0,061


Table 2

Estimations of Final Demand Elasticity for Branches of Russian Economy

	 
	Real interest rate
	Change in real wages (in percent)
	Change in real exchange rate RBL/USD

	1. Machine-building
	-0,566
	0,301
	-0,419

	2. Construction
	-0,503
	0,519
	0,223

	3. Power engineering
	-0,077
	-0,184
	-0,033

	4. Oil Production
	0,069
	0,154
	0,001

	5. Oil Refinery
	0,068
	-0,174
	0,080

	6. Gas Production
	0,164
	0,088
	0,062

	7. Ferrous metallurgy
	0,133
	-0,367
	-0,006

	8. Non- ferrous metallurgy
	-0,198
	0,104
	-0,017

	9. Chemical and petrochemical industry
	0,044
	-0,700
	-0,168

	10. Metal-working industry
	-0,520
	0,636
	0,030

	11. Logging, wood-working, pulp and paper industry
	-0,463
	0,332
	-0,282

	12. Building materials industry
	-0,550
	1,009
	-0,251

	13. Light industry
	-0,224
	0,470
	-0,204

	14. Food industry
	0,101
	0,336
	-0,082

	15. Other industries
	-0,457
	0,311
	-0,281

	16. Agriculture
	-0,086
	-0,131
	-0,002

	17. Transport
	-0,033
	-0,189
	-0,057

	18. Trade
	0,022
	0,300
	0,128

	19. Other branches of material production
	-0,487
	0,215
	-0,002

	20. Non-material service
	-0,162
	0,178
	0,113


3. Forecasting with IO-GE Approach
3.1. Scenarios of Forecast

Obtained in part 2 estimates of branch elasticities allow us to simulate structural changes in the Russian economy, taking into account the impact of changes in macroeconomic conditions at branch level. To estimate how macroeconomic factors would influence on Russian Economy structure we make a forecast for the period 2011-2015 for Russia based on the estimations of branch elasticity above.

Two scenarios of Russian Economy development are analyzed: pessimistic and optimistic. In both scenarios we assume that the government support of national economies will not cut and economic policy will be soft till elections in 2012 in some large countries (USA, Russian Federation, French, etc.). Key factors which will be influence on Russian domestic markets for the forecast period are President Elections in 2012, possible entrance in WTO in 2011-2012, and Olympic Games in Sochi in 2014. Both scenarios assume that Russian government will address to active anti-inflationary policy using administrative and anti-trust measures till the Elections.

The Pessimistic scenario assumes that post-crisis recovery of World Economy in 2010-2011 will not be steady and growing government debts problem will lead national governments to strict budget economy.

The Optimistic scenario assumes that efforts of national authorities to avoid economic stagnation and to solve their debt problems will be effective. High Oil prices on global markets will be very positive for Russian Economy and allow Russian Government to increase productive and social state spending. 
In both scenarios we assume the existence of a strong demand for machinery and equipment due to the need of active modernization of basic production assets in Russia

Assumptions of dynamics of key indicators influencing on Russian economy for the period 2009-2015 are shown in Table 3.

Table 3 

Dynamics of the key indicators influencing on Russian economy in 2009-2015

	
	2009
	2010
	2011
	2012
	2013
	2014
	2015

	The Pessimistic Scenario

	Real interest rate (in percent)
	+13,1
	-0,4
	+2
	+4
	+5
	+6
	+7

	Change in Real wages (in percent)
	-2,1
	+4,6
	+5
	+6
	+2
	+1
	0

	Change in Real exchange rate RBL/USD (in percent)
	-21,2
	+14
	+15
	+12
	-10
	-5
	0

	Urals Price (in USD per barrel)
	64,4
	86,5
	110
	100
	80
	70
	60

	The Optimistic Scenario

	Real interest rate (in percent)
	+13,1
	-0,4
	-2
	-3
	4
	4
	4

	Change in Real wages (in percent)
	-2,1
	+4,6
	+9
	+12
	+7
	+7
	+8

	Change in Real exchange rate RBL/USD (in percent)
	-21,2
	+14
	+15
	+12
	+8
	+5
	+2

	Urals Price (in USD per barrel)
	64,4
	86,5
	110
	125
	130
	140
	150


2009-2010 – Actual Data

2011-2015 – Scenarios Assumptions 

3.2. Results of Calculations

According to assumed scenarios following growth rates of branches of Russian Economy for the period 2009-2015 is calculated (see Table 4 - Table 7).

Table 4

Dynamics of branch outputs of Russian economy in 2009-2015 according to the Pessimistic scenario (growth rates, %)

	
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2015/2008

	Industry
	83,6
	100,7
	100,5
	100,8
	102,4
	101,0
	99,7
	87,9

	Costruction
	75,6
	101,3
	105,4
	104,8
	100,3
	98,8
	97,4
	81,7

	Power Engineering
	92,6
	93,9
	98,9
	98,6
	101,3
	100,2
	99,2
	85,5

	Agriculture
	100,3
	101,9
	98,4
	98,2
	99,3
	98,8
	98,3
	95,2

	Transport
	83,6
	102,0
	99,2
	99,0
	100,6
	100,0
	99,4
	83,8

	Trade
	97,8
	105,4
	109,4
	109,1
	105,2
	104,9
	104,5
	142,0

	Non-material service
	87,0
	99,5
	106,2
	105,6
	102,7
	102,3
	101,9
	103,9

	Other branches of material production
	93,1
	87,5
	101,6
	100,8
	99,4
	98,6
	97,8
	79,9

	
	
	
	
	
	
	
	
	

	Total Output
	85,6
	100,5
	102,1
	102,1
	102,1
	101,1
	100,1
	92,5

	GDP
	91,7
	101,9
	103,4
	103,4
	103,4
	102,4
	101,4
	107,3


Table 5

Dynamics of industrial outputs of Russian economy in 2009-2015 according to the Pessimistic scenario (growth rates, %)

	
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2015/2008

	Machine-building
	87,6
	98,2
	103,8
	104,1
	112,0
	106,9
	101,8
	113,2

	Oil Production
	99,4
	102,4
	102,8
	102,9
	102,3
	102,1
	101,9
	114,5

	Oil Refinery
	94,7
	99,4
	99,1
	98,7
	98,5
	98,3
	98,1
	87,6

	Gas Production
	83,4
	102,4
	103,1
	103,2
	102,6
	102,4
	102,2
	97,6

	Ferrous metallurgy
	66,1
	92,1
	95,6
	95,7
	102,8
	100,6
	98,4
	56,7

	Non- ferrous metallurgy
	58,1
	105,2
	100,5
	100,1
	100,7
	99,3
	97,9
	60,2

	Chemical and petrochemical industry
	80,9
	91,5
	93,6
	93,6
	103,9
	101,6
	99,2
	67,9

	Metal-working industry
	53,7
	110,2
	111,0
	110,2
	105,7
	103,8
	102,1
	81,1

	Logging, wood-working, pulp and paper industry
	74,2
	111,2
	94,5
	94,5
	99,0
	95,7
	92,5
	64,5

	Building materials industry
	60,1
	112,0
	96,5
	97,0
	98,0
	94,4
	90,9
	53,0

	Light industry
	77,4
	102,5
	100,4
	101,0
	103,7
	101,4
	99,1
	83,7

	Food industry
	102,5
	98,9
	99,6
	100,2
	100,7
	99,7
	98,7
	100,1

	Other industries
	82,1
	101,5
	99,4
	99,7
	101,5
	100,3
	99,2
	83,5

	
	
	
	
	
	
	
	
	

	Industry - total
	83,6
	100,7
	100,5
	100,8
	102,4
	101,0
	99,7
	87,9


Table 6

Dynamics of branch outputs of Russian economy in 2009-2015 according to the Optimistic scenario (growth rates, %)

	
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2015/2008

	Industry
	93,0
	99,6
	103,9
	105,6
	102,3
	102,9
	103,8
	110,9

	Costruction
	73,7
	104,0
	114,9
	118,6
	109,3
	109,4
	110,2
	137,6

	Power Engineering
	94,4
	99,5
	100,8
	99,9
	98,0
	98,4
	98,8
	90,1

	Agriculture
	100,3
	100,3
	103,6
	103,6
	102,5
	102,7
	102,9
	116,9

	Transport
	86,4
	99,6
	103,0
	103,6
	102,4
	102,7
	102,9
	99,5

	Trade
	91,5
	109,6
	115,9
	119,3
	115,2
	115,0
	115,2
	211,8

	Non-material service
	96,6
	108,5
	112,4
	113,0
	109,0
	108,8
	108,9
	171,8

	Other branches of material production
	82,4
	101,9
	107,0
	108,4
	103,7
	103,7
	104,0
	109,0

	
	
	
	
	
	
	
	
	

	Total Output
	91,9
	102,0
	106,7
	108,3
	104,9
	105,3
	106,1
	127,1

	GDP
	93,2
	103,4
	107,9
	109,7
	106,0
	106,2
	106,7
	136,9


Table 7

Dynamics of industrial outputs of Russian economy in 2009-2015 according to the Optimistic scenario (growth rates, %)

	
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2015/2008

	Machine-building
	86,2
	101,9
	114,5
	118,6
	108,6
	110,4
	113,1
	161,6

	Oil Production
	99,0
	102,3
	102,9
	104,6
	103,8
	103,8
	103,9
	122,0

	Oil Refinery
	95,3
	98,5
	101,4
	101,4
	100,0
	100,0
	100,0
	96,6

	Gas Production
	93,1
	100,0
	101,2
	101,3
	100,5
	100,5
	100,7
	97,0

	Ferrous metallurgy
	87,4
	92,3
	96,9
	98,0
	96,2
	97,2
	98,2
	70,3

	Non- ferrous metallurgy
	90,1
	98,1
	100,6
	102,1
	97,5
	97,9
	98,5
	85,3

	Chemical and petrochemical industry
	87,7
	93,8
	98,4
	99,1
	98,7
	100,0
	101,0
	80,0

	Metal-working industry
	86,0
	102,4
	111,7
	114,1
	104,1
	104,1
	105,1
	127,9

	Logging, wood-working, pulp and paper industry
	90,5
	96,2
	101,3
	105,0
	97,8
	98,9
	100,6
	90,2

	Building materials industry
	84,2
	94,3
	103,5
	108,4
	98,9
	99,8
	101,9
	89,6

	Light industry
	92,3
	102,5
	102,4
	105,4
	101,0
	101,7
	103,1
	108,1

	Food industry
	101,1
	102,2
	105,9
	106,8
	105,1
	105,4
	106,1
	137,4

	Other industries
	89,4
	99,1
	102,3
	103,3
	100,3
	100,8
	101,5
	96,1

	
	
	
	
	
	
	
	
	

	Industry - total
	93,0
	99,6
	103,9
	105,6
	102,3
	102,9
	103,8
	110,9



Analysis of the results allows us to draw the following conclusions.

1. Russian Economy is expected to continue suffer from the Dutch disease in 2011-2015. As a result in the structure of the Russian economy is expected to further increase the share of services while reducing the share of Manufacturing.
2. Despite a weaker Russian Ruble the Pessimistic Scenario is more harmful for Manufacturing of Russian Economy than the Optimistic Scenario. This is mainly due to higher real interest rates and weak demand in the Pessimistic Demand.
3. Declining production in some manufacturing industries in both scenarios can be attributed to an increase in imports of the products.
4. The results of calculations and its comparison with the results obtained without considering the impact of macroeconomic factors at the industry level suggest about the prospects for further research in this area. However, it should be noted that the approach used in this study requires further development towards a more adequate reflection of changes in macroeconomic conditions.
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� There is the well-known endogeneity problem, which we plan to solve in further.
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