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Abstract
The paper represents approaches to compile a three-block IO model, which is used for scenario forecasting and evaluation of macroeconomic effects of administrative decisions. Analytical potential of the tool is described. 

At the first stage, the author concentrates on the formulation of the two interrelated blocks – the block of output’s dynamic evaluation and output’s deflator indices evaluation at basic prices and the block of used production at purchasers’ prices – under given scenario conditions. At the second stage, the author indicates methodological and information problems of the third investment-capital block which dynamizes the model and proposes approaches to resolve the problems (the approaches are, however, an issue to discuss). The paper provides a set of illustrations with scenario calculations on price reactions of an economic system in response to changes in external and internal macroeconomic conditions (tax policy, world prices and so on). 

The paper deals with tools which enable proved administrative decisions in the field of investment policy considering their influence on economic growth. The author provides calculations of direct and indirect macroeconomic effects connected with investment projects implementation in sectors. So, when large-scale investment projects are initiated, the IO tool (particularly, import resources use tables) is necessary to calculate total economic effects. Some points to discuss of the model are shown.     

Introduction
The idea and the method of the «input-output» concept are rightfully recognized as an outstanding achievement of economic thought. The IO tool provides wide opportunities in understanding a complicated system of interindustry relations; deep insight into strict framework which determines ways of the country’s development; in elaboration of government programs targeted to increase economic sustainability.

Also the importance of cross-country comparisons on the base of IO tables is apparent (with the Balance of payments and accounts of institutional sectors as well). It helps to reveal objective factors which determine particular features of the countries’ economies and make conclusions about the leadership of some countries and weaknesses of other. 

   Scientific groups engaged in the IO investigations usually have experience in compiling expert-based IO tables with available statistical data. Scenario macroeconomic forecasting requires these tables for the pre-forecast year. For the last fifty years our institute addresses these issues and provides expert information support for the IO modelling tool.

This paper concerns the role of the IO method in the practice of scenario-analytic computations, in particular, scenario-forecasting. Also problems which arise on this way are discussed. 

General characteristics of the IO model (IOM IMEI) 

Realization of the balancing principle in the IO model assumes at least a three-block structure (see Figure 1). This structure should ensure coherence of forecast scenario indicators in three areas: “real demand – dynamics of production”, “prices, incomes – demand” and “production rates   – increase in fixed assets”. 

Accordingly, the structure of the IOM consists of three integrated large blocks to make appropriate simulations – “Production block”, “Price block” and “Investment-fixed assets block”. 

Industrial sector is disaggregated at the level of 40 economic activities (in the OKVED nomenclature
) in the IOM. The IOM can work either autonomously, or in compliance with other models, including the model of consumer demand, the model of financial intersectoral flows, where such indicators as gross national disposable income, disposable income of the institutional sectors and its use are estimated. 

Figure 1. A three-block structure of the IOM
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Exogenous information in the IOM includes external and internal scenario conditions, as well as given production constraints (on the amounts of oil and gas extracted, electricity produced) and terms on export and import of the most important products. External factors in the model include among other parameters of economic growth in major trade partners, dynamics of external demand and external price indices for the most important products of Russian export and import. The parameters of economic policy include changes in the tax policy, indices of regulated domestic prices for the production of natural monopolies, estimations on the domestic exchange rate, inflation rate, dynamics of wages in the public sector and so on. Scenario macroeconomic reference points include estimations on the dynamics of GDP, retail trade, paid services, investment in fixed assets and real disposable income. 

One of the objectives of the modelling with the IO tool is to estimate the coherence of autonomous forecasts on industries development (production and investment), dynamics of internal prices for domestic production (by economic activity), output deflator indices and macroeconomic aggregates (GDP, use of GDP by elements). Other objectives which can be resolved with the IOM include development of additional forecast versions and situational analysis as well. 

Production block
Informational background in the production block is primarily based on the system of IO tables which comprises Use tables of domestic and import resources at basic prices and purchasers’ prices, tables with transport, trade and tax margins for the basic (pre-forecast) year. Hypotheses on dynamics in energy and material intensity of production processes are engaged. 

Production block comprises, in its turn, three sub-blocks. 

The first sub-block is the major one. It is based on the system of linear equations of the type
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, adjusted to special features of the modelling scheme. The second and third sub-blocks are auxiliary. They comprise calculations on the vector of final consumption at basic prices and purchasers’ prices, use tables on import, trade and transport margins for the year t at the prices of the year (t-1). Production block is targeted to resolve following issues:

· what dynamics should different economic sectors demonstrate to achieve target reference points on economic growth with expectations on changes in external demand, consumption of imports and hypotheses on the production resource intensities;  

· to estimate the scale of resource saving necessary to achieve scenario conditions on economic growth; 

· to evaluate economic growth which depends on dynamics of domestic demand with hypotheses on resource intensities and given production constraints;

Output information of the production block includes the system of IO tables estimated for the year t at constant prices of the year (t-1). 

The main problem in the production block is modelling of changes in the matrix of direct technological coefficients 
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 considering shifts in demand structure and production technologies. As for structural shifts in demand concerns, they are of particular interest. Thus, analysis of Russian IO tables for 1995 (for disaggregated positions) shows that direct technological coefficients 
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calculated for aggregated positions are rather sensitive to the type of consumer of product j, because the structure of demand for production involved in the aggregate j differs for each consumer.
Price block

Price block in the model is used to estimate deflator indices of production and other macroeconomic aggregates consistent with parameters of scenario conditions and indicators of economic development. These estimates are based on the output information from the production block, as well as reference points on investment in fixed assets growth rates by sector. In the price block scenario conditions on dynamics of world market prices, exchange rate, inflation rate, state-regulated prices for the production of natural monopolies and changes in tax policy are applied.

Output information of this block includes estimations of the IO table for the year t at the prices of the same year; estimations of revenues in the budgetary system (production taxes, social insurance contributions); estimations of raised funds requirements in economic sectors. 

To make scenario forecasts an assumption is used that deflator index of output is mainly formed by influence of producer price indices for domestic production and basic price indices for export production.

Price block includes four sub-blocks. Computation is made in two steps. 

At the first step in the sub-block “Gross Value Added start” the initial “minimum” value of the GVA vector is defined with special functions. This information comes in the second block “Producer price indices” where starting values of producer price indices for domestic production are computed with given scenario conditions on price-determining factors. This information comes to the third sub-block “Input-Output”, where indicators of production use at purchasers’ prices and basic prices of the year t are formed, as well as appropriate matrices of margins, deflator indices and GVA by elements. 
At the second step calculations are checked for the range of permissible values in the fourth sub-block “Criteria-correction”. Correction coefficients to the starting values of the GVA vector are formed. Then the cycle of calculations is iterated. 

The calculation in the sub-block “Producer price indices” is to solve a system of equations of the type (1):
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where: 
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- required vector of producer price indices for domestic production; 
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 - diagonal matrices with estimations of production and export in the year t at basic prices of the year (t-1); 
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-  vectors of deflator indices for export and import; 
[image: image11.wmf]Т

t

C

X

)

(

___

and
[image: image12.wmf]Т

t

C

)

Im

(

___

- transposed matrices of interindustry flows for domestic and import production in the year t at constant prices of the year (t-1) with inclusion of tax rates;
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 - a function that determines the value of the GVA vector; k – correction coefficients (k ≥1, at the first step k=1).

In its turn, the function 
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is a complex function. It brings together a number of simple functions which help to estimate wage rates by economic sectors, mixed income, taxes (mineral extraction tax and other), gross income and its part which can be directed to invest own funds. These functions are coherent with control parameters of the model, simulations of deflator indices of investments in fixed assets, dynamics of demand and among each other.

One of the problems of the price block is modelling of correlation between changes in price competitiveness of import for product i in relation to domestic production and dynamics of demand for import for product i. 

Investment-fixed assets block
Calculations in the investment-fixed assets block are based on series of fixed assets balances at full replacement cost at constant investment prices of basic (pre-forecast) year. Output information contains precised growth rates of investment in fixed assets (disaggregated at the level of 40economic activities), characteristics of fixed assets dynamics (by type), level of their use (for “active” part of fixed assets
).

Two commutation schemes are used. 

The first one is applied when dynamics of investment in fixed assets by each economic sector is exogenously given. In this case fixed assets balances are compiled and coefficients of capital productivity are calculated (per “active” part of fixed assets) and their adequacy to the range of permissible values is verified. The boundaries of permissible values are defined as a function of changes in the balance of "active" funds and depend on possible fluctuations in the level of production capacity utilization.

The second scheme is used when there is no exogenously given information on dynamics of investment in fixed assets. In this case initial benchmarks on these indicators are formed in a view of coherence between production dynamics and investment in retrospective, the range of permissible values of capital productivity coefficients and targeted point on the total investment in fixed assets of the economy.  
It is necessary to underline, that formulation of the investment-fixed assets block requires further development. Our experts search approaches for better accounting of entries and disposals of assets. The problem of modelling the movement of funds in the secondary market has not been solved yet.  

Additional ways of the IOM use

IOM has different versions depending on a range of special scenario-analytical problems which can be resolved. For instance, it can be used to estimate price reactions of the economy and industrial sector, in particular, for various price-determining factors; to investigate macroeconomic effects from investment project realization in different economic sectors.    

Table 1 shows some results of scenario calculations on assessment the impact of four groups of factors on the composite index of inflation (in terms of price and production structure in 2008). 

Table 1. Expert-based estimates on the impact of price-determining factors on the level of inflation with the IOM 

	Inflationary effects in the economy with a 10% increase of

	1. Labor costs


	%
	2. Product prices
	%
	3. Tax rates
	%
	4. Import prices
	%

	
	
	
	
	
	
	
	

	In the sector (А+В)
	0,5
	In the sector (А+В)
	1,1
	Mineral extraction tax 1
	1,7
	Average contract
	2,8

	In the sector С
	0,7
	In the sector С
	2
	Excise tax
	0,1
	Internal exchange rate
	2,8

	In the sector D
	1,7
	In the sector D
	4,7
	Customs import duties
	0,2
	
	

	In the sector Е
	0,5
	In the sector Е
	1,7
	Taxes on property and transport
	0,5
	
	

	In the sector F
	0,4
	In the sector F
	1,4
	
	
	
	

	In the sector G
	1,6
	In the sector G
	3,7
	
	
	
	

	In the sector I
	1,5
	In the sector I
	3,3
	
	
	
	

	In other sectors


	2,8
	In other sectors


	5,7
	
	
	
	


1) Calculated under the hypothesis of the absence of government regulation of domestic gas prices

On the basis of these analysis measures of the government policy by their ability to initiate (or slow down) inflationary effects can be ranged in the following way: regulation of transport tariffs and regulation of wages in the public sector; exchange rate policy, regulation of electricity prices.

To estimate direct and indirect effects from large investment project realization rather complex modelling scheme is used. It involves IO block, which allows to estimate, in particular, additional need for import in the economy, caused by project realization and evaluate direct effects of import-substituting projects. A general view of the IO block in the model to perform scenario calculations of direct effects from import substitution can be represented by formulas (2-4):
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where:
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 - the vector of outputs under the conditions of import substitution;
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 - the matrix of direct technological coefficients at basic prices; 
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- matrix of direct technological coefficients of import for domestic production with primary conditions when there is no import substitution in industries; 
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- the vector of total final demand (by elements: final consumption, gross capital formation and exports) at basic prices; 
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- the vector of import used for final consumption and gross capital formation at basic prices (before import substitution); 
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- the vector of changes in import for final demand caused by import substitution (the control parameter); 
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- the diagonal matrix of indices of direct technological coefficients decrease of import for domestic production(0≤
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 - the control parameters), with
[image: image28.wmf]ii

k

=1 import substitution in intermediate consumption of imported product i  equals zero, with 
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 =0 complete import substitution of imported product i takes place; 
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- the vector of final demand at basic prices in conditions of import substitution; 
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- the vector of import demand for intermediate consumption in domestic production; 
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 - the vector of import demand increase/decrease for intermediate consumption. 

Table 2 represents some characteristics of the economy in 2008 obtained with the IOM. Estimates of direct effects of import substitution by domestic production in final demand are shown. 

Table 2. Expert-based estimates of Russian economy in 2008 with the IOM

	Sectors (i) 
	The coefficients of total costs per unit of final product i


	The coefficients of total import intensity of unit of final product i
	Increase of final product under the conditions of import substitution of product i (rub/rub)

	DA
	1,158
	0,178
	0,85

	DB
	0,879
	0,153
	0,87

	DC
	0,792
	0,245
	0,80

	DD
	1,156
	0,098
	0,92

	DE
	1,071
	0,147
	0,87

	DG
	1,024
	0,158
	0,86

	DH
	1,164
	0,241
	0,79

	DI
	1,133
	0,111
	0,90

	DJ
	1,232
	0,166
	0,86

	DK
	1,002
	0,213
	0,82

	DL
	0,996
	0,236
	0,80

	DM
	1,138
	0,328
	0,73

	DN
	1,256
	0,170
	0,86


An increase in product is less than the volume of import substituted. This is due to existing production technologies in many sectors, where production processes strongly depend on import materials, semi-finished goods and components use. 

Computational tables with qualitative characteristics of the economy (like, for example, Tables 1-2), should be produced for each reference year. They provide important information for administrative decisions. However we realize that today their reliability is under great concern, because there have not been official IO tables since 2004 for the Russian economy. Thus, IO researches don’t have opportunity to precise their expert estimations of IO tables based on official statistical data. Nevertheless, this does not diminish significance of the IO tool which allows to integrate different parts of statistics, and, consequently, receive comprehensive “snapshot” of the Russia’s economy.
Price block





Investment-fixed assets block





Production block





1. Coherence between real final demand rate and dynamics of production 





4. Coherence between increase in fixed assets of industries and production rates   





2. Coherence between forecast of price and income dynamic and forecast of final demand





3. Coherence between industry investment, incomes and demand 








�OKVED codes are harmonized with Statistical classification of economic activities in the European Community (NACE Rev. 1.1)


�“Active” part of fixed assets – is a part of fixed assets which is directly used in the production process. It involves machinery and equipment. So, the term “passive” fixed assets is applied for buildings and constructions. 
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