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1. Introduction
The paper discusses an approach to a long-term inter-sector and inter-regional analysis of interactions between a national economy and its energy production segment.  It is based on an optimization multi-sector multi-regional model (OMMM) which includes a natural block of energy production, processing and transportation (OMMM-Energy) (Suslov et. al., 2007). The latter, in its turn, is an advanced version of the model suggested and developed by Prof. Alexander Granberg (Granberg, 1973) – a famous Soviet and Russian economist who has made a noticeable contribution to the theory of regional structure analysis. At present, this version combines 45 products of different economic sectors including 8 ones of an energy sector (rough oil, gas and coal, two kinds of petroleum products, coal processing, electricity and heat), and 6 Russian macro-regions; it is a composition of two sub-models for 2 time periods: 2008-2020 and 2021-2030. Each of the sub-models treats time changes in simplified manner – it means that all the variables are defined for the last year of the period and the variables of the basic year are fixed as exogenous ones. 
The dynamics of investments into fixed capital is treated as non-linear functions being adapted with the help of linearization techniques.     

A basic advantage of the OMMM-Energy is a combination of different approaches such as the input-output, inter-regional and energy balances. This allows evaluating the complex effects and efficiencies of the policy measures undertaken in the spheres of production, processing and consumption of energy. Previously, the model was applied to evaluating economic consequences of the:

· concentration of energy-intensive productions and gasification in the South Siberia regions;

· fast development of nuclear energy in the national economy;  

· a reduction  of energy intensity of production in the national economy;  

· wide application of  heat pumps technologies in the different regions of the national economy;       

and many others but less significant issues. 
The next section of the paper briefly describes a history of how the Soviet Union applied and later Russia continued to apply the input-output interregional analysis and OMMM, and what are their basic characteristics in comparison with IO, IRIO and MRIO approaches.  The section 3 discusses both methodology and history of developing the original OMMM resulted in an OMMM-Energy version of the model. The sections 4-5 are devoted to setting and analyzing the problem of energy intensity in Russia and other world economies which we call “Energy intensity puzzle”. Section 6 presents some results of our analysis conducted by applying the model, and finally, the last section presents our conclusions.

2. OMMM: Identification and History

Russia is the largest country in the world covering 12% of the Earth's land area and spanning four climate zones (Canada, being the second largest country, covers twice less area). Russia extends from the East to the West for about ten thousand kilometers. The enormous size of Russia results in the different climate conditions, landforms and remoteness of many regions from the seas. Average January temperatures in different regions varies from 6°C to −50 °C; June ones – from 1°C to 25 °C; and atmosphere precipitations – from 150 to 2000 mm per year. The extent of permafrost is 65% of a total Russian territory (in the regions of Siberia and the Russian Far East).  Moreover, the natural resources are unevenly distributed within the territory of the country – about 80% of them are concentrated in the western areas (in Siberia and the Far East). The proximity of the Russian European regions to seas and European markets, as well as historical factors made these regions more economically developed. These regions cover 23% of the total area of Russia; 82% of all the Russian population lives here and they produce ¾ of the Russian GDP. There are 83 administrative regions in Russia, and the difference between them in levels of production and populations’ incomes per capita is rather high. 

Due to the high environmental and economic heterogeneity of the Russian territory, the development and implementation of regional policies becomes one of the key factors of the national development. Awareness of this fact resulted in the progress of regional studies in the Soviet Union and later in Russia. In the 1960s we started the application of MRIOs. 
The OMMM was proposed in the 1960s and described in (Granberg, 1973) for the first time. The first Soviet Union experimental forecasts for 1966-1975 involving 16 economic sectors and 11 regions were made in 1967. Another series of forecast calculations for 1975-1990 was made in the next years up to 1978. MRIOs of a Siberian type were involved in the UN Project on The Future of the World Economy in 1978-1982 at the suggestion of the UN AG Secretariat.  Two systems of models – SYRENA and SONAR, both OMMM-based ones – were developed in the middle of the 1980s. The first model focuses on a national economy–region problem, while the second one (consisting of OMMM-Energy and several models for economic sectors) – addresses a national economy–economic sector problem. Since that time such OMMM was applied to forecast economic regional and sector development as well as to analyze how regions and sectors interact. This model also allows understanding how the supply shocks and investment project impact upon the national economy and regional ones. 
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To model regional interactions instead of specifying trade coefficients, the import/export of products to/from neighboring regions are added to the equations for balances of products. Therefore, such model includes not only production IO matrixes, but also matrixes of the inter-regional transportation of products (Fig. 1). An international export-import is represented only for regions capable to do so, i.e. the frontier ones.  In such basic model, which we describe here, the volumes of export/import are determined for each identified sector; however, in some further versions of this model, they are endogenous, and the models include a national foreign export -import balance assuming that the country has a zero balance of trade (in the prices of the world markets) (Granberg et al., 2007).      

In our opinion, such approach to modeling regional interactions has its advantages and disadvantages. The fact that it hampers an analysis of spillovers between regions – it is difficult to find out the dependence of output increments and final demand – make up such disadvantage. Moreover, a number of methodical and informational issues concern a transportation block – no counter flows are included into models of sector products transportation, and this brings about the roughening solutions which are the higher, the bigger the level of aggregation of sectors is. Certain difficulties lie in calculating coefficients of intra- and inter-regional transportation.  In fact, a segment of demand for transportation sectors has to be set endogenously (to include counter flows costs) while coefficients of transportation costs – proportionally to average distances of transportation. (Granberg, 1973, Suslov et. al., 2007). 

However, the transportation matrixes introduced into such model allows an optimization setting of the problem which is also desirable. This, in its turn, makes the structure of production and transportation more flexible, and this fact can be regarded vital for long-term forecasting made  by applying such models. A comparative analysis of production efficiencies in different regions is available too as well as an introduction of additional alternative production technologies to produce a product of one species. However, as the model is linear, it is supplemented with the constraints for the output variables – (5). 

An investment block of the model reflects the dynamics of production.  All the variables of output, final demand, interim demand and demand for production factors in each region are defined for the last year of the time period of the model. Total investments for each kind of fixed capital are also specified. This is done through setting a law of investment growth and such laws for each kind of fixed capital as well.  Generally, a power law is applied to specify functional dependencies of investments made in the last year of the time period on total investment made over the whole time period. Such dependencies enter the model as linear approximations. There are two kinds of output variables to model an investment process – the outputs received on production capacities existed up to the beginning of the period (old capacities) and those received on production capacities incorporated during the period (novel capacities) the investment coefficients for which are calculated according to different techniques.   
An objective function of the model is households’ total consumption including consumption of public goods. Generally, such model has the fixed sector and regional structure of consumption. A sum of 
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 coefficients in the constraint (1) is equal to 1: 
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and the model is resulted to be a closed one for most variables of the final demand such as capital investments, investments in reserves (they are included in the sector’s consumption of their own products 
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 - see the balance constraints 1), population’s consumption, and variables of domestic net export.     

We present principle constraints of the basic OMMM below. It includes n segments of products and services (except transport services), T kinds of transport and R regions. Within the model there are several investment-generating sectors (which enter a set G) and as many kinds of investment, respectively. Each regional block r includes 5 kinds of constraints – the inequalities (1)-(5). The objective function is set not for a regional block but for the model in whole. 
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Figure  1. A principle structure  of OMMM for 2 regions :  Intra - regional IO matrixes for all  identified regions are a basis of  the   OMMM.  
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Here endogenous variables are: 
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- production outputs of i-sector in r-region obtained by old and novel production capacities; 
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 - transportation work made by transport of kind ( in r-region within the framework of transport capacities of the transport infrastructure available as of the beginning of the period and that one developed over the period, respectively; 
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-  a volume of capital goods i invested in r- region in the last year of the period;

Z - total consumption of households;
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Exogenous variables are: 
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 - intra-regional input coefficients (i-sector product per output of j-sector in) in r-region at old and new production capacities correspondently;
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 - amount of transport service of kind ( consumed per a unit of sector i product at old and new production capacities correspondently;
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The inter-regional production and distribution balances of products and services (except transportation services) reflect both intraregional consumption flows and export ones (1). However, how the exported products and services are going to be consumed is not presented in these balances while the imported products and services are included into domestic consumption. The export and import between counties are fixed values in this version of the model.    
The transportation balances reflect intra-regional transportation flows as well as export/import ones. The 
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 coefficients are calculated on the basis of both average transfer distances and indices of weight of a transferred product unit of a given sector.   
The labor balances are the constraints describing labor demand in a given region, while supply is specified exogenously on the basis of the demographic forecasts available.  

The investment balances specify the investments made not over the last year of the period but over the time period in whole. They balance the demand represented as a sum of the output multiplied by investment coefficients and total output of capital goods produced over the whole period. The functions 
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 which represent a total volume of g- investment made in r-region play a key role. In assumption that 
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 and could be easily calculated and then substituted by their linear approximations. In fact, it is the rates of investment growth 
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Modern versions of OMMM are based on the following statistical data:
· Aggregated Input-Output Tables for the Russian national economy for each year from 1995 up to 2004 which include 20 sector products;
· tables of goods and services consumed in Russia (in consumer prices of next year) which include 20 sector products, 
· Russian National Input-Output Table for 1995 which includes more than 100 sector products, and 
· other statistics provided by the Russian Statistics (ROSSTAT). 
There some difficulty in calculating regional input-output tables. Unfortunately, neither ROSSTAT, nor regional statistical bodies have started with issue such data since the beginning of the economic reforms, at least in regularly and in complete patterns.   That is why we, since the end of 1980s, have to adjust regional differences of input coefficients to update current regional IO tables. For this purpose we apply certain kinds of RAS methods.

3. OMMM-Energy

Russian energy sector is the largest and most important one for the economy of the country. Russia possesses about 13% of the world oil reserves, more than 35% of the world gas reserves and 12% of the world coal reserves, and this could be regarded as a basic competitive advantage of our economy which could last long. The energy sector produces about 15% of GDP while it consumes approximately a quarter of the national investments. However, it produces about 60% of a total Russian export and as many percents of a consolidated budget of the Russian Government. This fact displays that energy production has an extremely strong indirect influence on the economy of Russia, and therefore, there is a need for a comprehensive analysis of interrelations between the national economy and its energy sector. Moreover, given the extremely heterogeneous distribution of energy resources – mostly in Siberia and the Far East regions, and high concentration of the population and non-energy productions in European area of the country, of inter-regional interactions plays a key role. 
The studies on interactions between the national economy and its energy sector, which has brought the relatively noticeable results, started only the 1970s due to the energy crisis (Mann, 1978, Bullard and Pilati, 1976, Dantzig and Parikh, 1976, Hogan, 1976, Hudson and Jorgenson, 1974, Van der Voort, 1982). They applied both large models with an energy sector included and combinations of economic and energy models united in a general model. The researchers’ priority issues were the problems of tax and trade policies and how prices for energy resources influence the structures of energy consumption and national economy. Later, the modeling focuses on long-term forecasting of energy consumption, the development of fuel-energy complexes and what such complexes could contribute to economic development of the country (Chateau and Quercia, 2003, The Energy Market, 2002, The National Energy, 2009, Voß et. el., 1995, Wade, 2003). These studies were made in the Soviet Union and later in Russia by the ISEM SB RAS, INEI RAS, IEIE SB RAS  by applying IO models. Having started the development of its own approach since the 1980s, the IEIE SB RAS applies a multi-regional IO model, later called as OMMM-Energy. 

OMMM-Energy is an optimization multi-sector multiregional model which presents an energy sector and its energy production in their physical indicators. It was developed on the basis of “classical” OMMM discussed before. A current model includes 45 economic sectors, with 8 products among them, and 6 Russian economic zones (the European zone, Ural region, Tyumen Oblast, West Siberia, East Siberia and Far East). It succeeds basic advantages and disadvantages of the OMMM-prototype and differs from the latter in a number of aspects.   
Firstly, it is a two-period forward recurrence model containing two sub-models – one for 2008-2020 and the second - for 2021-2030. The investment dynamics is reflected in both of them through an OMMM-prototype; this means that a law of investment growths is set as a non-linear one and then it is linearized. The solutions of the first model become basic indicators for the second one.  
Secondly, the energy sectors are presented in greater detail. This was done, among other purposes, to present energy products in physical indicators. A current model includes 8 energy products such as solid fuel, processed coal, oil and associated gas, gas and condensed fluid, dark- oil products, light oil, electric power and heat. This allows monitoring ratios between primary and final energy produced.  
Thirdly, some non-energy sectors which are important for analyzing the energy sector were specified such as the industry producing equipment required for production, transportation and consumption of energy, petroleum chemistry and some others.

Finally, we modified the model to allow for the specifics of how any fuel-energy complex can operate such as: 
· specific reproduction of capacities in the oil-and-gas sector;  
· the development of resource industries highly depends on whether geophysical prospecting have been done and its results if it has been done; it also depends on to what degree the fuel resources have been developed in different regions and in the country in whole;    
· complementary outputs of different energy technologies (e.g. oil and associated gas, or gas and condensed fluid)
· specific transportation of oil and gas (a pipeline system); and 
· availability of alternative technologies for energy and heat production at heat stations, condensing plants, nuclear power plants,  boiler plant, and etc. which operate on different fuel (coal, fuel oil, and gas). 

A classic OMMM assumes that any sector product is manufactured by “old” and “novel” production capacities. The capacities, which operated from the beginning to the end of a predictable period and by which the product was produced over the period, we consider as old ones. Those, which were produced through investments into extension of capacities to yield a sector output growth, we consider as novel ones. A notion of “old capacities” for resource industries differs from that for processing industries as the resource industries deal with production of irreproducible resources. In this context, each share of investments requires an additional share of the commercial oil and gas reserves and can be regarded as new capacities costs. Moreover, an annual volume of capacities retired in oil-and-gas sectors is relatively high.     
Due to the said specifics, we applied another approach to modeling reproduction process in these industries, not that one which was applied in the OMMM prototype, i.e. the variables of investments are considered as nonlinear functions of extracting capacities put into operation over the predictable period. Such functions, firstly, reflect the rises in costs for new capacities because of transition from more to less efficient oil and gas fields, and secondly, they allow us to take into account an increased volume of capacities retired.  
In addition, we introduced a new block of oil-and-gas reserves which reflect a ratio between novel production capacities and new commercial reserves put into operation in a given region or in the sector in whole. To do so, we consider urgent as we need know a ratio between a degree of redundancy of oil reserves and annual gas production. According to the reproduction laws for these industries, such redundancy lies in certain fixed limits. If it is higher than an allowable value, the freezing of large funds invested into geological prospecting may occur; if it drops below the bottom, our forecasts of oil-and-gas production may happen unreliable. Thus, such degrees of redundancy being fixed serve as an upper limit for variables of commissioning novel facilities while the investments into reserves (geological prospecting) are included into a total investment balance. 

We use OMMM-Energy both as individual analysis instrument and together with some other constructions. Its supplementation with econometric models of energy consumption is seen as a fruitful approach. E. g. we use regressions for energy intensity (energy input) coefficients to explain factors influencing them and to substantiate their values for future periods which helps to improve our forecast scenarios. Another function of econometrical analysis of energy consumption is setting the problem to be analyzed with the help of IRIO model. As a such we select and treat the problem of energy intensity differences seen in the scope of the world economies.
4. Energy Intensity Puzzle

Before the energy crisis of 1970s, the main trends in energy consumption especially evident in the countries with average income were increased per capita energy consumption and growing energy intensity. Thus, we observe that the average per capita consumption of commercially produced energy had practically doubled in today’s OECD countries from 1960s to 1973, out of which in Japan, Portugal, and Spain this growth was 2.5-3 times, and in Greece the increase was almost 5 times. Accordingly, the energy intensity of the income produced grew too. The average growth index of energy intensity for OECD countries over this period was 120%.

During the decade following the energy crisis break-up, the energy consumption trends were reversed in most countries. By 1983, the average reduction index of GDP energy intensity for OECD countries was 10%, and by the end of the century this index dropped by further 4%. At the same time, however, in such OECD member countries as Australia, Belgium, Denmark, Italy, Japan, Great Britain, and USA, the reduction in the GDP energy intensity exceeded 20% over the first post-crisis decade and 30-40% - before the end of the century (see Fig. 2). Obviously, such a striking improvement  of the energy consumption efficiency in the above-mentioned countries should be attributed not only to the skyrocketing energy prices in the efficient markets but also to the special measures of government policy aimed at better energy conservation. 
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The available data for the countries with socialist economy show that there too was a certain reduction in the output energy intensity in 1970s and 1980s, although is already universally recognized that the official statistics in socialist countries overestimated the output growth indices, and, consequently, the data on the energy intensity dynamics lack reliability. In the early 1990s when the economic reforms were launched, the GDP energy intensity in transitional economies significantly – as often as not several fold – exceeded the levels of market economies, and the situation has not changed significantly since that time (see Fig. 3). The initial transformation period in former socialist countries was characterized by increasing energy intensity of production resulting from the shrinking output. After this, however, in most of the above-mentioned countries energy intensity of production decreased fairly fast, although not everywhere it approached the pre-crisis levels. As was shown in (Suslov and Ageeva, 2005), the reduction in the energy intensity of production over the above-named period was little related to the increase in the energy prices, and was rather a “byproduct” of increase in the production and capacity utilization.
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Higher energy inputs in former socialist countries may partially be attributed to the inclement climatic conditions: in this part of the East Europe and the Asian part of the former Soviet Union average annual temperatures are significantly lower and the amplitude of seasonal variations is much higher than in, say, Western Europe. However, as our analysis showed (Suslov and Ageeva, 2005), this factor fails to account for the entire difference in the levels of energy intensity. This suggests that a significant factor affecting the levels of specific energy consumption is the quality of economic institutions determining the key aspects of economic system performance mechanism. Our hypothesis is that weak institutional development can lower the incentives for economic agent to take energy conservation measures, including the implementation of investment projects aimed at energy saving. 

We use the following specification:
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                  (7)

though the variable INST may designate different institutional variables from their total list presented in the section 4.1. We used in our analysis both several individual variables and their combinations but present in our paper the most satisfactory version of this variable being a sum of two institutional indices – Government Effectiveness and Control of Corruption:
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The variable of a combined influence of the real energy price and institutions 
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 is called the interaction term, which we use following Polterovich and Popov (Polterovich and Popov, 2004). If it proves significant, one could suggest that the institutions affect energy intensity through the price system. On the other hand, a simple transformation in (7) helps to see that the value 
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 is the price elasticity of output energy intensity as a function of the institutional strength index, which fit our theoretical model.

5. Estimation Results: What are the Main Reasons for High Transaction Cost?

We estimated the model (7) keeping (8) for 5 years: 2002 trough 2006. The reason why we omitted the year of 2001 is absence of institutional indices for it in the World Bank databases. The main results are presented in the Table 1. 

Table 1

Estimated Energy Intensity of Production in the World Countries (dependent variable: ln[Energy Consumption in production sphere per a unit of GDP PPP], White covariance matrix method)

	Variables
	2002, 75 observ.
	2003, 77 observ.
	2004, 74 observ.
	2005, 75 observ.
	2006, 77 observ.

	Constant term
	-.1718 

t-Value=-1.30
	-.1665

t-Value=-1.25
	-.1511

t-Value=-1.26
	-.2771

t-Value=-2.30
	-.2872

t-Value=-2.49

	Variable of climate conditions: DISTE
	.0025 

t-Value=4.84
	.0023

t-Value=4.30
	.0019

t-Value=3.97
	.0021

t-Value=4.48
	.0022

t-Value=4.15

	Real energy price for previous year: ln(P/pE) -1
	.5155 

t-Value=5.13
	.4592

t-Value=4.95
	.4429

t-Value=4.94
	.2536

t-Value=2.56
	.2841

t-Value=2.67

	Interaction term: ln(P/pE)-1(INST*
	.1153 

t-Value=3.29
	.1005

t-Value=2.49
	.1133

t-Value=2.76
	.1124

t-Value=2.96
	.1239

t-Value=2.54

	R-squared
	0.4835
	0.4231
	0.3979
	0.3189
	0.3343

	F-value
	19.75
	18.90
	16.40
	10.96
	8.73

	Root MSE
	.38297
	.39872
	.36507
	.36192
	.37684

	Hausman test, Chi2**
	0.00, 

Prob>chi2= 0. 0.9999
	0.03, 

Prob>chi2= 0.9984
	0.76, 

Prob>chi2=  0.8582
	0.27, 

Prob>chi2=  0.9661
	0.90, 

Prob>chi2=  0.8246


* Combination of Government Effectiveness and Control of Corruption indices.

** Instrumental variables are logarithm of import cost of oil in the previous year for the real energy price variable and in addition a combination of latitude degree and infant mortality variables for the interaction term; IVS and OLS models are compared for the samples of economies for which is the data on import cost of oil accessible.

Using in the regression a variable of seasonal temperature fluctuation which we consider a good reflection of climate severity rather than a mean annual temperature one is caused by the fact that the first indicator works better in all the regressor’s combinations we tried. We address this phenomenon to two things. First, it represents better technologic specifics brought about by the climatic conditions in the country: equipment should fit to both low and high temperature regimes; on the other hand more enduring technologies are more energy intensive. Secondly, the variable of seasonal temperature fluctuation is at the same time a measure for a geographical continentality of the countries taking into account that the economies located more distantly from the sea shores incur additional (energy) cost of the world economic integration.

Endogeneity of regressors problem is expected to be present with respect of use in the regression of both the institutional and energy price variables which could be affected with the energy intensity one. Trying to soften it for the real price of energy factor we used in the regression a variable for the previous year rather than for current one: 
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. Besides this a proper method to treat the problem of endogenity is application of IVLS estimator in addition to OLS employing Hausman test. A serious difficulty here is existence of consistent instrumental variables for energy price. The only possible one which we could imagine was crude oil import cost for corresponding economies. We applied the data from IEA database containing statistics on only 25 OECD countries. Thus the sample used to test the problem was of only this dimension what, of cause reduced the reliability of the estimates which we obtained. Nevertheless we present the results of Hausman test suggesting that the effective model should be preferred. Institutional index was instrumented with the help of latitude degree and infant mortality variables.

As it could be seen, significance of institutional variables is still well preserved and for the services sector proves o be even higher than for overall energy intensity. However, transaction term visibly loses its explanation power in the regressions for the goods production sector. This fact has a transparent explanation: share small and medium-sized enterprises in services sector is essentially higher than in goods producing one. At the same time small and medium-sized business, at least in economies with not good enough institutions, suffer from overregulation and corruption considerably higher than large enterprises. Thus, the implicit transaction cost burden for it is higher as well. 

Table 2

Coefficients of Price Elasticity of Production Energy Intensity by the Economies and the Groups Economies of the World.

	
	2002
	2003
	2004
	2005
	2006
	In average

	World in Average, 118 economies
	-0,546
	-0,519
	-0,506
	-0,278
	-0,317
	-0,433

	OECD, 26 economies*
	-0,889
	-0,838
	-0,910
	-0,596
	-0,666
	-0,780

	Former Socialist, 27 economies
	-0,451
	-0,436
	-0,406
	-0,212
	-0,243
	-0,349

	East Europe and Baltic, 14 economies
	-0,559
	-0,540
	-0,551
	-0,322
	-0,362
	-0,467

	CIS, 11 economies
	-0,318
	-0,308
	-0,234
	-0,082
	-0,102
	-0,209

	Russian Federation
	-0,374
	-0,374
	-0,320
	-0,124
	-0,128
	-0,264


*without new members

We provide our calculations of price elasticity of production energy intensity both by the groups of the economies (Table 2) and for each country from the sample (Table A1 in Appendix). One can see that these results confirm our theoretical assumption: the better the institutions the stronger consumption of per output unit responds to changes in real energy price. Particularly, in CIS countries, adjustment of energy demand to changes in real energy prices is to be regarded as weak: the absolute value of average price elasticity coefficient of energy intensity is about one third of that in OECD countries; in the East European and Baltic countries this value is also visibly lower than in the developed countries though not so crucially (it is “only” one half of the OECD level). This fact means weak incentives of firms for energy conservation and, thus, serves an important reason for the higher energy intensity of production.

6. Application of OMMM-Energy: Some Results
Using econometrical analysis to explain both the values of energy input coefficients and factors influencing them. This information could be further used to calculate future energy input coefficients for forecasting model. But this analysis by itself is not sufficient for estimation of economic efficiency of measures to reduce energy intensity of the economy. In this the roles we consider to be appropriate just the OMMM-energy. 
A basic advantage of the OMMM-Energy is a combination of different approaches such as the input-output, inter-regional and energy balances. This allows evaluating the complex effects and efficiencies of the policy measures undertaken in the spheres of production, processing and consumption of energy. Previously, the model was applied to evaluating economic consequences of the:

· concentration of energy-intensive productions and gasification in the South Siberia regions;

· fast development of nuclear energy in the national economy;  

· a reduction  of energy intensity of production in the national economy;  

· wide application of heat pumps technologies in the different regions of the national economy; 

and many others but less significant issues. 
To illustrate what can be obtained by applying such models, we present the results of our analysis concerning the efficiency of different arrangements undertaken to widen application of heat pump technologies in Russia and Russian regions. For this purpose we applied a previous OMMM-Energy covering 1999-2010 which is practically analogous to the above model.        
Annual market for compression heat pumps in Russia was estimated to be 40-55 million of coal equivalent. According to the results of the calculations conducted with the help of OMMM-Energy, spreading compression heat pump can bring about a significant reduction in energy intensity, forcing out fossil fuels combusted at traditional heat plants. At the same time, an increase in capital intensity of national economy takes place. It happens because, first, heat pumps are more expensive as compared to traditional heat producing engines; second, additional electricity generation capacity is needed since compression heat pumps are highly electricity intensive; third, additional gas pipelines could be needed. 

Our calculations suggest that heat pumps are efficient in Siberia under the transformation coefficient
 of level 4, while in European regions of Russia - under the transformation coefficient of level 5. This difference is explained by the fact that electricity which is essentially cheaper in Siberia than in the Western part of Russia is the main production resource to run the heat pump technology. 
Another calculation series was conducted to estimate economic consequences of heat conservation in the regions of Russia. To do this we incorporated into our model additional technologies producing output for each region which included only output components. Their contents were providing gratuities heat energy which could be utilized through improving organization and management systems. The purpose of this analysis was to determine just the efficiency of use of additional energy: either will it result in reductions of heat provided by heat plants, or will it be recycled to produce additional goods and with what economic outcomes? So, we run calculations for each region of the model in order to see responds of the total national economy to providing additional heat just in a certain region. After that we looked at the change of energy output in total and of some macroeconomic indicators. 
Speaking in general, in different regions both the shares of energy recycled to produce additional goods in its total additional output and the levels of economic efficiency of these events were different. For instance in Western Siberia almost all the additional heat was used to increase production outputs in industry, on the contrary in European Russia it was used instead of energy provided by the heat plants. In turn this reduction of production resulted in further reduction of energy consumption at the transport and industrial enterprises and, thus, in decreasing the total energy output. Finally total energy consumption reduction per a unit of heat additionally provided in Western Siberia equaled one unit while in European Russia – about 3,5 units (see right box of Figure 4). However, increase of GDP per unit of additional heat (as measured in tones of coal equivalent) was higher in Western Siberia (see left box of Figure 4). The reason was that in Siberia the conditions to develop the energy intensive products are more favorable than in European part of Russia. So, additional energy can be used with higher economic output.
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The latest calculations carried out on the basis of OMMM-Energy were aimed at identifying permissible and economically justified cost limits of installed electricity generation facilities using RES. Undoubtedly, the possibility and efficiency of RES largely depends on the microeconomic environment, i.e. the situation in a certain district defined by the existence and quality of the type of the renewable energy source, the energy needs of the district, as well as the availability and the cost of traditional fuel and energy resources. At the same time, it seems relevant to take into account the average costs of RES involvement in economic turnover and energy balance. These conditions are formed at macroeconomic or zone levels and influence the competitiveness of RES proceeding from the practical availability of technologies to supply local energy needs, as well as the technical characteristics of all possible energy sources, including both traditional and renewable sources.
To assess the consequences and efficiency of the distribution of various production technologies and energy consumption, IEIE SB RAS
 uses an economic inter-region and inter-sector forecast model that includes the energy sector of the economy with energy products in physical units – OMMM-Energy (optimization multi-sector multi-district model that includes energy with energy products in physical units) developed on the basis of the well-known model proposed by A.G. Granberg (Granberg, 1973).
OMMM-Energy is an optimization multi-sector multi-region model (MRIO model) that includes energy with energy products in physical units, and concerns both inter-sector and inter-region relations of national energy sector. It is a composition of two sub-models for the time periods 2008-2020 and 2021-2030, and views the dynamics of investment as a non-linear function adapted with the help of linearization techniques (Suslov, 2014). 
The model covers 45 products, 8 of them energy products: rough oil, gas, coal, dark petroleum products, light petroleum products, products of coal processing, electricity, and heat. It also incorporates 6 large regions of Russia: the European region, the Ural region, the Tyumen region, Western Siberia, Eastern Siberia, and the Far Eastern region.
The model includes non-energy sectors that are important for a given energy sector analysis: drilling for oil and gas, pipelines (as a kind of transport), production of special equipment for energy production, transportation, and petroleum chemistry.
The model comprises some peculiarities of energy production and consumption, which distinguishes it from a canonical OMMM:
· oil and gas reserves are monitored: the model fixes the annual output to the volume of reserves ratio; output growth is followed by investment into the reserves;
· diminishing returns to scale in oil and gas extraction sector are included,
· substitution between different kinds of energy is considered: 20 types of technology that produce heat and electricity are incorporated for each region.
The model makes it feasible to evaluate any complex consequences and the efficiency of policy measures in the sphere of energy production, processing and consumption. Earlier, it was applied to evaluate the economic consequence of: 
· concentration of energy-intensive production in Southern Siberia; 
· gasification in Southern Siberia;
· reduction in energy intensity of production in the national economy; 
· introduction of heat pumps technology in different regions. 
The latest calculations carried out on the basis of OMMM-Energy were aimed at identifying permissible and economically justified cost limits of installed electricity generation facilities using RES. We made several variants of calculations for each of the region specified in OMMM-Energy to analyze how power generation from renewable sources (RES power generation) could impact on the national economy and regions of such power generation. The technique applied is – the different technologies of RES power generation (RES technologies) were incorporated into the models; on the base of priori guesses, the upper bound of a presumable volume of power generated by untraditional capacities were set; investment intensities of power generation were set with their initial values referred to standard power generation technologies used by traditional thermal stations; and then investment intensities were step-by-step increased to the level when the RES technologies become uncompetitive to traditional ones and, therefore, unavailable in the solution of the problem. 
So, two ranges of costs per unit of generation capacity were obtained for each region. The first one is such that power generation from renewable sources is obviously efficient and its application is limited only by technological and natural conditions. Another range is that one when RES technologies can compete with traditional ones and the choice of sources and RES technologies depends on the certain technological, natural, and economic conditions. 
Table 3. Variants of Economic Development Indices as Function of RES Generation Capacities
	European part of Russia

	RES power generation cost, thousands US $* / 1 MW 
	2,1


	2,3
	2,6
	2,8
	3,1
	

	RES power generation, bln. kWt-h.
	21,8
	8,1
	5,8
	5,5
	1,2
	0,0

	Incremental GDP growth per 1000 RES kWth, US $ (2007)
	19
	21
	25
	38
	-3
	

	Incremental households' consumption growth per 1000 kWth of RES power generation, bln  kWth
	7
	12
	10
	4
	4
	

	Incremental investment growth per 1000 kWt-h of RE power generation, bln kWth
	12
	9
	16
	34
	-7
	

	Energy saved per 1000 kWth, t.o.e.
	0,160
	0,160
	0,211
	0,254
	0,261
	

	Western Siberia

	RES power generation cost, thousands US $* / 1 MW 
	2,1
	2,3
	2,6
	2,8
	3,1
	3,9

	RES power generation, bln. kWt-h.
	21,8
	8,1
	7,2
	5,6
	4,0
	1,2

	Incremental GDP growth per 1000 RES kWth, US $ (2007)
	32
	25
	27
	31
	37
	3

	Incremental households' consumption growth per 1000 kWth of RES power generation, bln  kWth
	11
	16
	12
	8
	3
	2

	Incremental investment growth per 1000 kWt-h of RE power generation, bln kWth
	22
	9
	16
	22
	34
	1

	Energy saved per 1000 kWth, t.o.e.
	0,155
	0,219
	0,206
	0,257
	0,303
	0,288


* Including cost of installation 
Source: Model calculations
Two regions – the European part of Russia and Western Siberia – showed the most interesting results. The results show that both ranges in these regions are nearly equal – the first range, being in the cost of 1 kW, is equal up to US $2.1 thousand and another range – from US $2.1 thousand up to nearly US $3.1 thousand for the European part of Russia and US $3.9 thousand for Western Siberia. Thus, the RES power generation with the cost per 1 kW up to $2.1 thousand could be regarded undoubtedly efficient. The RES technologies incorporated in the model with investment intensities higher than above mentioned are available in the solution with their production lower than their upper limits. At that, if the investment intensity changes from US $ 2.1 до US $ 2.3 thousand the production sharply drops with further retarding deviation from maximum (see Table 3). It is just the range where renewable sources can compete with tradition ones as renewables lose their economic attractiveness due to growing cost of the equipment and installation. 
For the purpose of our study, we increased the RES investment intensities step-by-step to analyze how they would change the total investment in the economy. Such total investment changes take place mostly due to two factors. The first one is higher investments per RES fresh capacities which make the total investments in the economy higher and the second one – the exclusion of traditional power generation technologies and, therefore, a drop in their fuel supply that results in lower total investments.  
To summarize our RES generation efficiency analysis, we have found out that there are two levels of justified cost limits of installed electricity generation for the regions included in the model. The first one equals to USD 2100 per 1 kW, which equals to USD 2100 per 1 kW, which means that, given the estimated long-run average conditions, the production technologies of electric energy derived from RES requiring investment per 1 kW that are lower the specified level seem to be economically feasible and could dominate traditional generating technologies. Thus, their application is constrained rather by technical and natural conditions. The second level of cost limits equals to USD 3100 per 1 kW for European Russia and up to USD 3900 for Western Siberia. That means that given the estimated conditions the production technologies of electric energy derived from RES which require investments that are higher the specified levels seem to be neither economically justified nor feasible. The technologies of electric energy derived from RES with the costs of their installation between the estimated first and second levels of cost limits of installed electricity generation seem to compete with traditional power generating technologies. 

The range between these levels includes the average expected price on electricity generated by RES, which the State Program of the Russian Federation "Energy efficiency and energy development" establishes at the level of RUB 75 thousand per 1 kW. We believe that this fact shows that probably RES development in Russia requires special attention and support from the government.  

7. Conclusion Remarks

OMMM-Energy is an optimization multi-sector multiregional model which presents an energy sector and its energy production in their physical indicators. It was developed on the basis of “classical” OMMM discussed in the section 2 of this paper. A current model includes 45 economic sectors, with 8 products among them, and 6 Russian economic zones (the European zone, Ural region, Tyumen Oblast, West Siberia, East Siberia and Far East). It succeeds basic advantages and disadvantages of the OMMM-prototype and differs from the latter in a number of aspects.   
This model has been applying in IEIE SB RAS since the middle of 1980ths. A basic advantage of the OMMM-Energy is a combination of different approaches such as the input-output, inter-regional and energy balances. This allows evaluating the complex effects and efficiencies of the policy measures undertaken in the spheres of production, processing and consumption of energy.
Further use of this model is associated with conducting scenario analysis of energy sector and national economy interactions within the future period up to 2030.  
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9. Appendix

Table A1

Estimated Coefficients of Price Elasticity of Energy Intensity in the Years of 2002-2006

	
	2002
	2003
	2004
	2005
	2006
	In average

	ALBANIA
	-0,352
	-0,339
	-0,317
	-0,103
	-0,148
	-0,252

	ALGERIA
	-0,355
	-0,361
	-0,315
	-0,163
	-0,173
	-0,273

	ANGOLA
	-0,244
	-0,234
	-0,125
	-0,001
	0,021
	-0,117

	ARGENTINA
	-0,385
	-0,409
	-0,388
	-0,182
	-0,223
	-0,317

	ARMENIA
	-0,412
	-0,392
	-0,356
	-0,178
	-0,186
	-0,305

	AUSTRALIA
	-0,947
	-0,924
	-1,045
	-0,688
	-0,768
	-0,874

	AUSTRIA
	-0,978
	-0,924
	-1,008
	-0,658
	-0,738
	-0,861

	AZERBAIJAN
	-0,298
	-0,290
	-0,189
	-0,066
	-0,077
	-0,184

	BANGLADESH
	-0,315
	-0,280
	-0,173
	-0,015
	-0,031
	-0,163

	BELARUS
	-0,288
	-0,263
	-0,156
	-0,023
	-0,038
	-0,154

	BELGIUM
	-0,931
	-0,861
	-0,928
	-0,604
	-0,677
	-0,800

	BENIN
	-0,362
	-0,378
	-0,329
	-0,084
	-0,149
	-0,261

	BOLIVIA
	-0,382
	-0,356
	-0,288
	-0,076
	-0,133
	-0,247

	Bosnia and Herzegjvina
	-0,351
	-0,353
	-0,327
	-0,148
	-0,171
	-0,270

	BRAZIL
	-0,487
	-0,502
	-0,474
	-0,219
	-0,247
	-0,386

	BULGARIA
	-0,513
	-0,480
	-0,497
	-0,281
	-0,288
	-0,412

	CAMEROON
	-0,296
	-0,328
	-0,214
	-0,020
	-0,056
	-0,183

	CANADA
	-0,991
	-0,938
	-1,021
	-0,688
	-0,785
	-0,884

	CHILE
	-0,829
	-0,752
	-0,851
	-0,547
	-0,590
	-0,714

	CHINA
	-0,457
	-0,431
	-0,385
	-0,166
	-0,217
	-0,331

	COLOMBIA
	-0,409
	-0,413
	-0,422
	-0,218
	-0,259
	-0,344

	CONGO
	-0,242
	-0,236
	-0,179
	0,015
	0,010
	-0,127

	COSTA RICA
	-0,664
	-0,621
	-0,596
	-0,337
	-0,361
	-0,516

	CROATIA
	-0,585
	-0,531
	-0,558
	-0,328
	-0,355
	-0,471

	CYPRUS
	-0,769
	-0,720
	-0,729
	-0,463
	-0,537
	-0,644

	CZECH REPUBLIC
	-0,661
	-0,612
	-0,624
	-0,417
	-0,456
	-0,554

	DENMARK
	-1,025
	-0,978
	-1,112
	-0,746
	-0,869
	-0,946

	DOMINICAN REPUBLIC
	-0,430
	-0,383
	-0,318
	-0,133
	-0,158
	-0,284

	ECUADOR
	-0,309
	-0,316
	-0,242
	-0,051
	-0,052
	-0,194

	EGYPT
	-0,428
	-0,401
	-0,371
	-0,157
	-0,154
	-0,302

	EL SALVADOR
	-0,406
	-0,424
	-0,397
	-0,184
	-0,233
	-0,329

	ERITREA
	-0,443
	-0,378
	-0,281
	-0,111
	-0,086
	-0,260

	ESTONIA
	-0,695
	-0,696
	-0,751
	-0,481
	-0,547
	-0,634

	ETHIOPIA
	-0,349
	-0,318
	-0,274
	-0,064
	-0,127
	-0,226

	FINLAND
	-1,053
	-0,990
	-1,101
	-0,758
	-0,869
	-0,954

	FRANCE
	-0,859
	-0,820
	-0,876
	-0,576
	-0,630
	-0,752

	GABON
	-0,413
	-0,374
	-0,272
	-0,100
	-0,087
	-0,249

	GEORGIA
	-0,303
	-0,312
	-0,327
	-0,161
	-0,223
	-0,265

	GERMANY
	-0,954
	-0,865
	-0,933
	-0,639
	-0,718
	-0,822

	GHANA
	-0,446
	-0,421
	-0,390
	-0,202
	-0,269
	-0,346

	GREECE
	-0,679
	-0,636
	-0,661
	-0,372
	-0,406
	-0,551

	GUATEMALA
	-0,385
	-0,355
	-0,302
	-0,087
	-0,111
	-0,248

	HAITI
	-0,150
	-0,140
	-0,036
	0,071
	0,064
	-0,038

	HONDURAS
	-0,352
	-0,348
	-0,290
	-0,102
	-0,117
	-0,242

	HONG KONG
	-0,830
	-0,801
	-0,909
	-0,627
	-0,727
	-0,779

	HUNGARY
	-0,700
	-0,651
	-0,678
	-0,407
	-0,454
	-0,578

	ICELAND
	-1,012
	-0,992
	-1,105
	-0,783
	-0,851
	-0,949

	INDIA
	-0,450
	-0,443
	-0,417
	-0,206
	-0,246
	-0,352

	INDONESIA
	-0,314
	-0,318
	-0,282
	-0,103
	-0,133
	-0,230

	IRAN
	-0,419
	-0,395
	-0,317
	-0,106
	-0,129
	-0,273

	IRELAND
	-0,895
	-0,839
	-0,898
	-0,628
	-0,694
	-0,791

	ISRAEL
	-0,740
	-0,697
	-0,740
	-0,450
	-0,556
	-0,637

	ITALY
	-0,712
	-0,668
	-0,649
	-0,364
	-0,386
	-0,556

	IVORY COAST
	-0,308
	-0,274
	-0,123
	0,045
	0,037
	-0,125

	JAMAICA
	-0,453
	-0,431
	-0,413
	-0,187
	-0,257
	-0,348

	JAPAN
	-0,755
	-0,741
	-0,789
	-0,526
	-0,632
	-0,689

	JORDAN
	-0,534
	-0,544
	-0,544
	-0,294
	-0,342
	-0,452

	KAZAKHSTAN
	-0,288
	-0,294
	-0,218
	-0,085
	-0,111
	-0,199

	KENYA
	-0,310
	-0,310
	-0,257
	-0,049
	-0,090
	-0,203

	KOREA, SOUTH
	-0,668
	-0,616
	-0,640
	-0,422
	-0,461
	-0,562

	KUWAIT
	-0,654
	-0,616
	-0,631
	-0,391
	-0,414
	-0,541

	KYRGYZ REPUBLIC
	-0,344
	-0,320
	-0,231
	-0,034
	-0,052
	-0,196

	LATVIA
	-0,597
	-0,587
	-0,597
	-0,365
	-0,419
	-0,513

	LEBANON
	-0,438
	-0,403
	-0,346
	-0,164
	-0,132
	-0,297

	LITHUANIA
	-0,622
	-0,616
	-0,629
	-0,385
	-0,404
	-0,531

	LUXEMBOURG
	-1,022
	-0,919
	-1,041
	-0,680
	-0,748
	-0,882

	MACEDONIA
	-0,373
	-0,391
	-0,382
	-0,168
	-0,223
	-0,308

	MALAYSIA
	-0,649
	-0,611
	-0,655
	-0,396
	-0,444
	-0,551

	MALTA
	-0,738
	-0,732
	-0,783
	-0,477
	-0,583
	-0,663

	Mexico
	-0,517
	-0,480
	-0,442
	-0,212
	-0,256
	-0,381

	Moldova
	-0,339
	-0,318
	-0,214
	-0,086
	-0,095
	-0,210

	MOROCCO
	-0,494
	-0,465
	-0,447
	-0,214
	-0,247
	-0,373

	MOZAMBIQUE
	-0,391
	-0,356
	-0,322
	-0,143
	-0,158
	-0,274

	NAMIBIA
	-0,532
	-0,505
	-0,476
	-0,267
	-0,320
	-0,420

	NEPAL
	-0,427
	-0,399
	-0,277
	-0,061
	-0,100
	-0,253

	NETHERLANDS
	-1,007
	-0,935
	-1,040
	-0,698
	-0,774
	-0,891

	NEW ZEALAND
	-0,986
	-0,957
	-1,101
	-0,720
	-0,807
	-0,914

	NICARAGUA
	-0,370
	-0,362
	-0,331
	-0,097
	-0,073
	-0,247

	NIGERIA
	-0,236
	-0,248
	-0,156
	-0,023
	-0,033
	-0,139

	NORWAY
	-0,999
	-0,940
	-1,047
	-0,710
	-0,811
	-0,901

	PAKISTAN
	-0,351
	-0,343
	-0,253
	-0,083
	-0,119
	-0,230

	PANAMA
	-0,482
	-0,455
	-0,446
	-0,227
	-0,254
	-0,373

	PARAGUAY
	-0,248
	-0,249
	-0,178
	-0,016
	-0,040
	-0,146

	PERU
	-0,437
	-0,420
	-0,345
	-0,133
	-0,179
	-0,303

	PHILIPPINES
	-0,436
	-0,413
	-0,357
	-0,176
	-0,180
	-0,312

	POLAND
	-0,620
	-0,587
	-0,558
	-0,336
	-0,368
	-0,494

	PORTUGAL
	-0,811
	-0,757
	-0,787
	-0,498
	-0,525
	-0,676

	ROMANIA
	-0,460
	-0,436
	-0,415
	-0,220
	-0,257
	-0,358

	RUSSIA
	-0,374
	-0,374
	-0,320
	-0,124
	-0,128
	-0,264

	SAUDI ARABIA
	-0,540
	-0,486
	-0,435
	-0,219
	-0,253
	-0,387

	SENEGAL
	-0,506
	-0,423
	-0,415
	-0,215
	-0,202
	-0,352

	SINGAPORE
	-1,031
	-0,978
	-1,107
	-0,744
	-0,832
	-0,938

	SLOVAK REPUBLIC
	-0,586
	-0,587
	-0,635
	-0,411
	-0,443
	-0,532

	SLOVENIA
	-0,714
	-0,693
	-0,747
	-0,465
	-0,536
	-0,631

	SOUTH AFRICA
	-0,633
	-0,596
	-0,637
	-0,413
	-0,432
	-0,542

	SPAIN
	-0,890
	-0,834
	-0,854
	-0,562
	-0,551
	-0,738

	SRI LANKA
	-0,480
	-0,443
	-0,399
	-0,178
	-0,230
	-0,346

	SUDAN
	-0,268
	-0,214
	-0,123
	0,067
	-0,003
	-0,108

	SWEDEN
	-1,013
	-0,954
	-1,058
	-0,708
	-0,815
	-0,909

	SWITZERLAND
	-1,022
	-0,951
	-1,080
	-0,724
	-0,826
	-0,920

	SYRIA
	-0,379
	-0,320
	-0,234
	-0,048
	-0,060
	-0,208

	TAJIKISTAN
	-0,263
	-0,246
	-0,152
	-0,011
	-0,043
	-0,143

	TANZANIA
	-0,355
	-0,351
	-0,327
	-0,129
	-0,181
	-0,269

	THAILAND
	-0,497
	-0,482
	-0,481
	-0,277
	-0,280
	-0,403

	TOGO
	-0,295
	-0,257
	-0,143
	0,004
	0,048
	-0,129

	TRINIDAD AND TOBAGO
	-0,548
	-0,544
	-0,539
	-0,287
	-0,299
	-0,443

	TUNISIA
	-0,642
	-0,592
	-0,575
	-0,301
	-0,349
	-0,492

	TURKEY
	-0,472
	-0,471
	-0,458
	-0,272
	-0,303
	-0,395

	UKRAINE
	-0,322
	-0,328
	-0,250
	-0,142
	-0,142
	-0,237

	UNITED KINGDOM
	-0,980
	-0,917
	-1,012
	-0,663
	-0,750
	-0,865

	UNITED STATES
	-0,939
	-0,870
	-0,964
	-0,609
	-0,657
	-0,808

	URUGUAY
	-0,677
	-0,620
	-0,629
	-0,408
	-0,443
	-0,555

	UZBEKISTAN
	-0,271
	-0,254
	-0,159
	0,013
	-0,028
	-0,140

	VENEZUELA
	-0,283
	-0,265
	-0,202
	-0,046
	-0,073
	-0,174

	VIETNAM
	-0,382
	-0,377
	-0,300
	-0,134
	-0,144
	-0,268

	YEMEN
	-0,346
	-0,330
	-0,221
	-0,068
	-0,075
	-0,208

	ZAMBIA
	-0,313
	-0,299
	-0,236
	-0,067
	-0,104
	-0,204

	ZIMBABWE
	-0,263
	-0,234
	-0,132
	0,058
	0,048
	-0,105
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Figure 4. Effects of heat recycling in Western Siberia and European Russia compared








� Institute of Economics and Industrial Engineering of Siberian Branch of Russian Academy of Sciences, nsus@academ.org


� Transformation coefficient is a technical characteristic of compression heat pump technology showing a ratio of heat provided by an engine to the electricity consumed to run it; both of them measured in comparable units.


� Institute of Economics and Industrial Engineering of Siberian Branch of Russian Academy of Sciences
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Figure 2. Change in the GDP Energy Intensity  in Selected OECD Economies: 2000 to 1973, %
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Лист1

		

																				Динамика энергоемкости: 1973=100%

																				1960				1983				1993				2000

																				На душу		На ед. ВВП		На душу		На ед. ВВП		На душу		На ед. ВВП		На душу		На ед. ВВП

																		ОЭСР в среднем		48		83.3		107.2		90		130.5		89.4		147.1		84.5

																		Австралия		71.3		104.6		107.2		95.1		122.1		90.1		132.9		80.2

																		Австрия		54		93.5		97.9		76.7		112.5		73.1		123.7		69.2

																		Бельгия		53.6		92.8		88		73.8		105.9		73.2		121.6		70.6

																		Канада						98.2		85.2		106.4		80.6		113.4		71.2

																		Дания		50		78.5		84.5		77.1		96.4		76.9		92.2		61.2

																		Финляндия		48.3		86.2		108.4		86.2		124.6		91.9		139.3		75.9

																		Франция		51.4		89.3		98.9		82.1		122.7		86.9		129		79.8

																		Германия						100.7		84.1		97.3		66.7		97.7		59.7

																		Греция		21.9		54.4		120.4		113		154.7		134.7		190.4		137.6

																		Исландия		54.9		91.7		122.1		90.8		137.1		92.1		200.5		108.8

																		Ирландия		57.1		91.6		102.8		80.7		129.2		70.5		161.5		51

																		Италия		33.6		60.1		98.8		78.1		114.6		74.1		126.7		71.7

																		Япония		28.7		82.9		95		76.6		123.6		72.3		138		74.6

																		Южная Корея						188.3		109.6		463		135		651.2		137

																		Мексика						143.1		114		151.8		115.6		155		102.6

																		Нидерланды		39.6		62.5		85.8		77.5		98.6		72.6		102.1		62.4

																		Новая Зеландия		62.1		85		111.4		108.5		149.4		139.5		168.4		138.3

																		Норвегия		51.1		79.8		118		85.4		144.2		82.2		150.5		70.2

																		Португалия		40.1		98.6		137.1		123		211.8		137.9		293.7		154.3

																		Испания		35.3		76.8		120		108.4		158.9		112.4		209.3		118.4

																		Швеция		56.8		88.2		101		88.9		109.2		87.5		110.8		72.6

																		Швейцария		46.2		67.4		107.7		104.5		117.8		102.9		120.3		98.5

																		Турция						116.8		99.6		151.6		93.7		186.2		104.9

																		Великобритания		78		109.2		87.3		78.6		96.7		71.2		98.6		60.5

																		Соединенные Штаты		69		98.6		88.2		78		95.5		67.9		99.9		59

																		Вне ОЭСР

																		Аргентина						100.6		104		105		101.4		117.5		106.1

																		Малайзия						197.7		126.8		317.5		138.2		405.6		139.1

																		Венесуэла						144.4		178.6		130.3		153		137.6		178.5

																				2000

																		OECD in average		84.5

																		Austria		69.2

																		Belgium		70.6

																		Canada		71.2

																		Denmark		61.2

																		Finland		75.9

																		France		79.8

																		Ireland		51

																		Italy		71.7

																		Japan		74.6

																		Netherlands		62.4

																		Norway		70.2

																		Sweden		72.6

																		United Kingdom		60.5

																		United States		59
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Лист1

		2000 year		En for prod		GDP, PPP (current international $)		empl00		En-int		En-emp		GDP/emp		Enin/USA		Enem/USA		Lpr/USA				OECD		En for prod		GDP, PPP (current international $)		empl00		En-int		En-emp		GDP/emp		Enin/USA		Enem/USA		Lpr/USA

		Albania		1423		1.20E+10		1068		1.19E-07		1.3325561798		1.12E+07		0.577		0.091		0.158				Australia		97517		4.93E+11		9009.4		1.98E-07		10.8238928231		5.47E+07		0.959		0.738		0.769

		Algeria		23685		1.61E+11		5725.921		1.47E-07		4.1363826012		2.82E+07		0.712		0.282		0.396				Austria		20912		2.17E+11		3776.5		9.63E-08		5.5375162187		5.75E+07		0.467		0.378		0.808

		Angola		3690		2.87E+10				1.28E-07						0.623								Belgium		48294		2.79E+11		4092.2		1.73E-07		11.8014026685		6.81E+07		0.840		0.805		0.958

		Argentina		51105		4.58E+11		8261.7		1.11E-07		6.1857595894		5.55E+07		0.540		0.422		0.780				Canada		213793		8.56E+11		14909.7		2.50E-07		14.3392046788		5.74E+07		1.210		0.978		0.808

		Armenia		1890		9.73E+09		1277.7		1.94E-07		1.4793770056		7.62E+06		0.941		0.101		0.107				Denmark		14976		1.47E+11		2722.1		1.02E-07		5.5016163991		5.42E+07		0.492		0.375		0.762

		Australia		97517		4.93E+11		9009.4		1.98E-07		10.8238928231		5.47E+07		0.959		0.738		0.769				Finland		27476		1.29E+11		2356		2.12E-07		11.6620925297		5.49E+07		1.029		0.795		0.773

		Austria		20912		2.17E+11		3776.5		9.63E-08		5.5375162187		5.75E+07		0.467		0.378		0.808				France		214036		1.43E+12		23261.5		1.50E-07		9.2013086		6.13E+07		0.727		0.627		0.863

		Azerbaijan		8332		2.36E+10		3704.5		3.53E-07		2.2491267378		6.38E+06		1.709		0.153		0.090				Germany		272967		2.06E+12		36604		1.32E-07		7.4572882745		5.63E+07		0.642		0.508		0.792

		Bangladesh		9108		2.10E+11		51764		4.34E-08		0.1759537516		4.06E+06		0.210		0.012		0.057				Greece		22741		1.74E+11		3946.3		1.31E-07		5.762658693		4.42E+07		0.633		0.393		0.621

		Belarus		19001		7.55E+10		4441		2.52E-07		4.2784395406		1.70E+07		1.220		0.292		0.239				Iceland		2518		8.31E+09		156.4		3.03E-07		16.1010869565		5.31E+07		1.468		1.098		0.748

		Belgium		48294		2.79E+11		4092.2		1.73E-07		11.8014026685		6.81E+07		0.840		0.805		0.958				Ireland		11660		1.13E+11		1670.7		1.03E-07		6.9790566828		6.78E+07		0.499		0.476		0.954

		Benin		914		6.21E+09				1.47E-07						0.713								Italy		134391		1.36E+12		21225		9.86E-08		6.3317436985		6.42E+07		0.478		0.432		0.903

		Bolivia		4237		2.02E+10		2096		2.10E-07		2.0216698473		9.63E+06		1.017		0.138		0.135				Japan		466577		3.39E+12		64460		1.37E-07		7.2382378219		5.27E+07		0.666		0.493		0.741

		Brazil		158597		1.30E+12				1.22E-07						0.592								Korea		174361		8.22E+11		21156		2.12E-07		8.2416822651		3.88E+07		1.029		0.562		0.546

		Bulgaria		16602		4.66E+10		2980.1		3.56E-07		5.5711049965		1.56E+07		1.726		0.380		0.220				Luxembourg		3064		2.19E+10		264.8		1.40E-07		11.5692220544		8.29E+07		0.677		0.789		1.166

		Cameroon		2113		2.53E+10				8.34E-08						0.404								Mexico		131767		8.84E+11		39502		1.49E-07		3.3357055339		2.24E+07		0.723		0.227		0.315

		Canada		213793		8.56E+11		14909.7		2.50E-07		14.3392046788		5.74E+07		1.210		0.978		0.808				Netherlands		62472		4.08E+11		7731		1.53E-07		8.0807670418		5.28E+07		0.741		0.551		0.743

		Chile		19513		1.43E+11		5381.5		1.36E-07		3.6258979838		2.66E+07		0.660		0.247		0.374				New Zealand		16374		7.69E+10		1779		2.13E-07		9.2041933671		4.32E+07		1.032		0.628		0.608

		People's Republic of China		824573		5.02E+12		720850		1.64E-07		1.14388945		6.96E+06		0.796		0.078		0.098				Norway		21195		1.34E+11		2269		1.58E-07		9.3409828118		5.92E+07		0.765		0.637		0.833

		Colombia		22415		2.64E+11		5909.7		8.48E-08		3.7929082695		4.47E+07		0.411		0.259		0.629				Portugal		21126		1.73E+11		5032.9		1.22E-07		4.1975521071		3.44E+07		0.592		0.286		0.484

		Congo		444		2.49E+09				1.78E-07						0.864								Spain		108337		7.68E+11		15369.7		1.41E-07		7.0487270409		5.00E+07		0.683		0.481		0.703

		Costa Rica		2896		3.30E+10		1318.6		8.78E-08		2.1961019263		2.50E+07		0.426		0.150		0.352				Sweden		39102		2.15E+11		4159		1.82E-07		9.4017023323		5.18E+07		0.880		0.641		0.728

		Cote d'Ivoire		4192		2.61E+10				1.61E-07						0.779		0.000		0.000				Switzerland		20449		2.07E+11		3879		9.90E-08		5.2716808456		5.33E+07		0.480		0.359		0.749

		Croatia		5927		3.54E+10		1553		1.67E-07		3.8166001288		2.28E+07		0.811		0.260		0.321				Turkey		58191		4.55E+11		21581		1.28E-07		2.6963866364		2.11E+07		0.619		0.184		0.297

		Cyprus		2125		1.58E+10		288.6		1.35E-07		7.3637214137		5.46E+07		0.653		0.502		0.768				United Kingdom		184238		1.40E+12		27792.5		1.31E-07		6.6290722317		5.05E+07		0.636		0.452		0.711

		Czech Republic		33944		1.44E+11		4732		2.36E-07		7.1732502113		3.04E+07		1.145		0.489		0.427				United States		1983187		9.61E+12		135208		2.06E-07		14.6676778001		7.11E+07		1.000		1.000		1.000

		Denmark		14976		1.47E+11		2722.1		1.02E-07		5.5016163991		5.42E+07		0.492		0.375		0.762				Total		4371721		25846473200000		473914		1.69E-07		9.2247194795		5.45E+07		0.820		0.629		0.767

		Dominican Republic		5516		5.05E+10				1.09E-07						0.529		0.000		0.000				OECD-Europe		En for prod		GDP, PPP (current international $)		empl00		En-int		En-emp		GDP/emp		Enin/USA		Enem/USA		Lpr/USA

		Ecuador		6664		4.05E+10		3376.1		1.65E-07		1.9738396375		1.20E+07		0.797		0.135		0.169				Belgium		48294		2.79E+11		4092.2		1.73E-07		11.8014026685		6.81E+07		0.840		0.805		0.958

		Egypt		38595		2.33E+11		17203.3		1.66E-07		2.2434835177		1.35E+07		0.804		0.153		0.190				Denmark		14976		1.47E+11		2722.1		1.02E-07		5.5016163991		5.42E+07		0.492		0.375		0.762

		El Salvador		2752		2.82E+10		2322.7		9.75E-08		1.1848538339		1.22E+07		0.473		0.081		0.171				Finland		27476		1.29E+11		2356		2.12E-07		11.6620925297		5.49E+07		1.029		0.795		0.773

		Eritrea		297		3.43E+09				8.67E-08						0.420		0.000		0.000				France		214036		1.43E+12		23261.5		1.50E-07		9.2013086		6.13E+07		0.727		0.627		0.863

		Estonia		3520		1.38E+10		572.5		2.55E-07		6.1492227074		2.41E+07		1.238		0.419		0.339				Germany		272967		2.06E+12		36604		1.32E-07		7.4572882745		5.63E+07		0.642		0.508		0.792

		Ethiopia		18337		4.30E+10				4.27E-07						2.068		0.000		0.000				Greece		22741		1.74E+11		3946.3		1.31E-07		5.762658693		4.42E+07		0.633		0.393		0.621

		Finland		27476		1.29E+11		2356		2.12E-07		11.6620925297		5.49E+07		1.029		0.795		0.773				Iceland		2518		8.31E+09		156.4		3.03E-07		16.1010869565		5.31E+07		1.468		1.098		0.748

		France		214036		1.43E+12		23261.5		1.50E-07		9.2013086		6.13E+07		0.727		0.627		0.863				Ireland		11660		1.13E+11		1670.7		1.03E-07		6.9790566828		6.78E+07		0.499		0.476		0.954

		Gabon		733		7.67E+09				9.55E-08						0.463		0.000		0.000				Italy		134391		1.36E+12		21225		9.86E-08		6.3317436985		6.42E+07		0.478		0.432		0.903

		Georgia		2074		1.34E+10		1748.8		1.55E-07		1.1861047575		7.65E+06		0.751		0.081		0.108				Luxembourg		3064		2.19E+10		264.8		1.40E-07		11.5692220544		8.29E+07		0.677		0.789		1.166

		Germany		272967		2.06E+12		36604		1.32E-07		7.4572882745		5.63E+07		0.642		0.508		0.792				Netherlands		62472		4.08E+11		7731		1.53E-07		8.0807670418		5.28E+07		0.741		0.551		0.743

		Ghana		3941		3.79E+10				1.04E-07						0.504		0.000		0.000				Norway		21195		1.34E+11		2269		1.58E-07		9.3409828118		5.92E+07		0.765		0.637		0.833

		Greece		22741		1.74E+11		3946.3		1.31E-07		5.762658693		4.42E+07		0.633		0.393		0.621				Portugal		21126		1.73E+11		5032.9		1.22E-07		4.1975521071		3.44E+07		0.592		0.286		0.484

		Guatemala		3610		4.35E+10		4511.6		8.30E-08		0.8001019594		9.64E+06		0.402		0.055		0.136				Spain		108337		7.68E+11		15369.7		1.41E-07		7.0487270409		5.00E+07		0.683		0.481		0.703

		Haiti		1000		1.17E+10				8.56E-08						0.415								Sweden		39102		2.15E+11		4159		1.82E-07		9.4017023323		5.18E+07		0.880		0.641		0.728

		Honduras		1727		1.57E+10				1.10E-07						0.532								Switzerland		20449		2.07E+11		3879		9.90E-08		5.2716808456		5.33E+07		0.480		0.359		0.749

		Hong Kong, China		14155		1.71E+11		3207.3		8.28E-08		4.4132291959		5.33E+07		0.401		0.301		0.750				Turkey		58191		4.55E+11		21581		1.28E-07		2.6963866364		2.11E+07		0.619		0.184		0.297

		Hungary		19208		1.24E+11		3849.1		1.54E-07		4.9902288847		3.23E+07		0.748		0.340		0.455				United Kingdom		184238		1.40E+12		27792.5		1.31E-07		6.6290722317		5.05E+07		0.636		0.452		0.711

		Iceland		2518		8.31E+09		156.4		3.03E-07		16.1010869565		5.31E+07		1.468		1.098		0.748				Total		1267232		9490859200000		184113		1.34E-07		6.882899533		51549070.65		0.647		0.469		0.725

		India		302969		2.40E+12		368966.1		1.26E-07		0.8211285264		6.49E+06		0.613		0.056		0.091				OECD-North America		En for prod		GDP, PPP (current international $)		empl00		En-int		En-emp		GDP/emp		Enin/USA		Enem/USA		Lpr/USA

		Indonesia		80460		6.40E+11		89838		1.26E-07		0.8956086511		7.13E+06		0.609		0.061		0.100				Canada		213793		8.56E+11		14909.7		2.50E-07		14.3392046788		5.74E+07		1.210		0.978		0.808

		Islamic Republic of Iran		90698		3.75E+11				2.42E-07						1.174								Mexico		131767		8.84E+11		39502		1.49E-07		3.3357055339		2.24E+07		0.723		0.227		0.315

		Ireland		11660		1.13E+11		1670.7		1.03E-07		6.9790566828		6.78E+07		0.499		0.476		0.954				United States		1983187		9.61E+12		135208		2.06E-07		14.6676778001		7.11E+07		1.000		1.000		1.000

		Israel		17140		1.25E+11		2221.2		1.37E-07		7.7166171439		5.65E+07		0.662		0.526		0.795				Total		2328748		11352760000000		189620		2.05E-07		12.2811483195		5.99E+07		0.994		0.837		0.842

		Italy		134391		1.36E+12		21225		9.86E-08		6.3317436985		6.42E+07		0.478		0.432		0.903				Post socialist		En for prod		GDP, PPP (current international $)		empl00		En-int		En-emp		GDP/emp		Enin/USA		Enem/USA		Lpr/USA

		Jamaica		3538		9.58E+09		935.6		3.69E-07		3.7811671655		1.02E+07		1.790		0.258		0.144				Albania		1423		1.20E+10		1068		1.19E-07		1.3325561798		1.12E+07		0.577		0.091		0.158

		Japan		466577		3.39E+12		64460		1.37E-07		7.2382378219		5.27E+07		0.666		0.493		0.741				Armenia		1890		9.73E+09		1277.7		1.94E-07		1.4793770056		7.62E+06		0.941		0.101		0.107

		Jordan		4197		1.94E+10				2.17E-07						1.050								Azerbaijan		8332		2.36E+10		3704.5		3.53E-07		2.2491267378		6.38E+06		1.709		0.153		0.090

		Kazakhstan		37854		8.73E+10		6201		4.34E-07		6.1044363812		1.41E+07		2.102		0.416		0.198				Belarus		19001		7.55E+10		4441		2.52E-07		4.2784395406		1.70E+07		1.220		0.292		0.239

		Kenya		7810		3.08E+10				2.54E-07						1.231								Bulgaria		16602		4.66E+10		2980.1		3.56E-07		5.5711049965		1.56E+07		1.726		0.380		0.220

		Korea		174361		8.22E+11		21156		2.12E-07		8.2416822651		3.88E+07		1.029		0.562		0.546				Croatia		5927		3.54E+10		1553		1.67E-07		3.8166001288		2.28E+07		0.811		0.260		0.321

		Kuwait		16720		3.14E+10				5.33E-07						2.585		0.000		0.000				Czech Republic		33944		1.44E+11		4732		2.36E-07		7.1732502113		3.04E+07		1.145		0.489		0.427

		Kyrgyzstan		2236		1.33E+10		1768.4		1.68E-07		1.264272789		7.53E+06		0.813		0.086		0.106				Estonia		3520		1.38E+10		572.5		2.55E-07		6.1492227074		2.41E+07		1.238		0.419		0.339

		Latvia		2532		1.67E+10		941.1		1.52E-07		2.6909467644		1.78E+07		0.735		0.183		0.250				Georgia		2074		1.34E+10		1748.8		1.55E-07		1.1861047575		7.65E+06		0.751		0.081		0.108

		Lebanon		4082		1.86E+10				2.19E-07						1.061								Hungary		19208		1.24E+11		3849.1		1.54E-07		4.9902288847		3.23E+07		0.748		0.340		0.455

		Lithuania		5675		2.63E+10		1397.8		2.16E-07		4.0602732866		1.88E+07		1.048		0.277		0.264				Kazakhstan		37854		8.73E+10		6201		4.34E-07		6.1044363812		1.41E+07		2.102		0.416		0.198

		Luxembourg		3064		2.19E+10		264.8		1.40E-07		11.5692220544		8.29E+07		0.677		0.789		1.166				Kyrgyzstan		2236		1.33E+10		1768.4		1.68E-07		1.264272789		7.53E+06		0.813		0.086		0.106

		Malaysia		45755		2.11E+11		9321.7		2.17E-07		4.9084641214		2.26E+07		1.051		0.335		0.318				Latvia		2532		1.67E+10		941.1		1.52E-07		2.6909467644		1.78E+07		0.735		0.183		0.250

		Malta		708		6.74E+09		144.33		1.05E-07		4.9066722095		4.67E+07		0.510		0.335		0.656				Lithuania		5675		2.63E+10		1397.8		2.16E-07		4.0602732866		1.88E+07		1.048		0.277		0.264

		Mexico		131767		8.84E+11		39502		1.49E-07		3.3357055339		2.24E+07		0.723		0.227		0.315				Republic of Moldova		2340		9.03E+09		1514.6		2.59E-07		1.5448897399		5.96E+06		1.256		0.105		0.084

		Republic of Moldova		2340		9.03E+09		1514.6		2.59E-07		1.5448897399		5.96E+06		1.256		0.105		0.084				Poland		71181		3.50E+11		14526		2.03E-07		4.9002292441		2.41E+07		0.986		0.334		0.339

		Morocco		8081		1.02E+11		4198.8		7.94E-08		1.9246903877		2.42E+07		0.385		0.131		0.341				Romania		27102		1.44E+11		10763.8		1.88E-07		2.5178552184		1.34E+07		0.912		0.172		0.188

		Mozambique		2070		1.51E+10				1.37E-07						0.664								Russia		465932		1.22E+12		64465		3.82E-07		7.2276813775		1.89E+07		1.852		0.493		0.266

		Namibia		852		1.13E+10		431.849		7.54E-08		1.9729581405		2.62E+07		0.365		0.135		0.368				Slovak Republic		14349		6.07E+10		2101.7		2.36E-07		6.827558643		2.89E+07		1.145		0.465		0.406

		Nepal		956		3.06E+10				3.13E-08						0.152								Slovenia		5225		3.45E+10		894		1.51E-07		5.8448657718		3.86E+07		0.734		0.398		0.543

		Netherlands		62472		4.08E+11		7731		1.53E-07		8.0807670418		5.28E+07		0.741		0.551		0.743				Tajikistan		2658		7.11E+09				3.74E-07						1.813

		New Zealand		16374		7.69E+10		1779		2.13E-07		9.2041933671		4.32E+07		1.032		0.628		0.608				Turkmenistan		13782		2.06E+10				6.70E-07						3.248

		Nicaragua		1542		1.20E+10		1637.1		1.29E-07		0.9420988333		7.33E+06		0.623		0.064		0.103				Ukraine		111038		1.89E+11		20419.8		5.88E-07		5.4377608987		9.25E+06		2.849		0.371		0.130

		Nigeria		25651		1.14E+11				2.26E-07						1.094								Vietnam		13331		1.57E+11				8.50E-08						0.412

		Norway		21195		1.34E+11		2269		1.58E-07		9.3409828118		5.92E+07		0.765		0.637		0.833				Total		887158		2832730400000				3.13E-07						1.518

		Pakistan		36670		2.66E+11		36847		1.38E-07		0.9951827829		7.22E+06		0.668		0.068		0.102				Total-1		857387		2648298000000		150920		3.24E-07		5.6810709522		1.75E+07		1.569		0.387		0.247

		Panama		1995		1.71E+10		940.1		1.16E-07		2.1225507925		1.82E+07		0.564		0.145		0.256				East Europe and Baltia		En for prod		GDP, PPP (current international $)		empl00		En-int		En-emp		GDP/emp		Enin/USA		Enem/USA		Lpr/USA

		Paraguay		2634		2.43E+10		2413.6		1.08E-07		1.0914484587		1.01E+07		0.525		0.074		0.142				Albania		1423		1.20E+10		1068		1.19E-07		1.3325561798		1.12E+07		0.577		0.091		0.158

		Peru		8847		1.23E+11		7128.4		7.18E-08		1.2410260367		1.73E+07		0.348		0.085		0.243				Bulgaria		16602		4.66E+10		2980.1		3.56E-07		5.5711049965		1.56E+07		1.726		0.380		0.220

		Philippines		36673		3.00E+11		27775		1.22E-07		1.3203449145		1.08E+07		0.592		0.090		0.152				Croatia		5927		3.54E+10		1553		1.67E-07		3.8166001288		2.28E+07		0.811		0.260		0.321

		Poland		71181		3.50E+11		14526		2.03E-07		4.9002292441		2.41E+07		0.986		0.334		0.339				Czech Republic		33944		1.44E+11		4732		2.36E-07		7.1732502113		3.04E+07		1.145		0.489		0.427

		Portugal		21126		1.73E+11		5032.9		1.22E-07		4.1975521071		3.44E+07		0.592		0.286		0.484				Estonia		3520		1.38E+10		572.5		2.55E-07		6.1492227074		2.41E+07		1.238		0.419		0.339

		Romania		27102		1.44E+11		10763.8		1.88E-07		2.5178552184		1.34E+07		0.912		0.172		0.188				Hungary		19208		1.24E+11		3849.1		1.54E-07		4.9902288847		3.23E+07		0.748		0.340		0.455

		Russia		465932		1.22E+12		64465		3.82E-07		7.2276813775		1.89E+07		1.852		0.493		0.266				Latvia		2532		1.67E+10		941.1		1.52E-07		2.6909467644		1.78E+07		0.735		0.183		0.250

		Saudi Arabia		98345		2.36E+11		5713.345		4.17E-07		17.2132052239		4.12E+07		2.024		1.174		0.580				Lithuania		5675		2.63E+10		1397.8		2.16E-07		4.0602732866		1.88E+07		1.048		0.277		0.264

		Senegal		1768		1.44E+10				1.23E-07						0.596								Poland		71181		3.50E+11		14526		2.03E-07		4.9002292441		2.41E+07		0.986		0.334		0.339

		Singapore		23509		9.38E+10		2094.8		2.51E-07		11.2225988161		4.48E+07		1.214		0.765		0.630				Romania		27102		1.44E+11		10763.8		1.88E-07		2.5178552184		1.34E+07		0.912		0.172		0.188

		Slovak Republic		14349		6.07E+10		2101.7		2.36E-07		6.827558643		2.89E+07		1.145		0.465		0.406				Slovak Republic		14349		6.07E+10		2101.7		2.36E-07		6.827558643		2.89E+07		1.145		0.465		0.406

		Slovenia		5225		3.45E+10		894		1.51E-07		5.8448657718		3.86E+07		0.734		0.398		0.543				Slovenia		5225		3.45E+10		894		1.51E-07		5.8448657718		3.86E+07		0.734		0.398		0.543

		South Africa		96770		4.02E+11		11796		2.40E-07		8.2036537809		3.41E+07		1.166		0.559		0.480				Total		206690		1008139000000		45379		2.05E-07		4.5547410592		2.22E+07		0.994		0.311		0.312

		Spain		108337		7.68E+11		15369.7		1.41E-07		7.0487270409		5.00E+07		0.683		0.481		0.703				CIS		En for prod		GDP, PPP (current international $)		empl00		En-int		En-emp		GDP/emp		Enin/USA		Enem/USA		Lpr/USA

		Sri Lanka		4608		6.83E+10		6307.8		6.74E-08		0.7305019183		1.08E+07		0.327		0.050		0.152				Armenia		1890		9.73E+09		1277.7		1.94E-07		1.4793770056		7.62E+06		0.941		0.101		0.107

		Sudan		9500		5.59E+10				1.70E-07						0.824								Azerbaijan		8332		2.36E+10		3704.5		3.53E-07		2.2491267378		6.38E+06		1.709		0.153		0.090

		Sweden		39102		2.15E+11		4159		1.82E-07		9.4017023323		5.18E+07		0.880		0.641		0.728				Belarus		19001		7.55E+10		4441		2.52E-07		4.2784395406		1.70E+07		1.220		0.292		0.239

		Switzerland		20449		2.07E+11		3879		9.90E-08		5.2716808456		5.33E+07		0.480		0.359		0.749				Georgia		2074		1.34E+10		1748.8		1.55E-07		1.1861047575		7.65E+06		0.751		0.081		0.108

		Syria		13738		5.76E+10				2.39E-07						1.157								Kazakhstan		37854		8.73E+10		6201		4.34E-07		6.1044363812		1.41E+07		2.102		0.416		0.198

		Tajikistan		2658		7.11E+09				3.74E-07						1.813								Kyrgyzstan		2236		1.33E+10		1768.4		1.68E-07		1.264272789		7.53E+06		0.813		0.086		0.106

		United Republic of Tanzania		4074		1.76E+10				2.31E-07						1.122								Republic of Moldova		2340		9.03E+09		1514.6		2.59E-07		1.5448897399		5.96E+06		1.256		0.105		0.084

		Thailand		62849		3.89E+11		33001		1.62E-07		1.9044562286		1.18E+07		0.784		0.130		0.166				Russia		465932		1.22E+12		64465		3.82E-07		7.2276813775		1.89E+07		1.852		0.493		0.266

		Togo		682		6.53E+09				1.05E-07						0.507								Tajikistan		2658		7.11E+09				3.74E-07						1.813

		Trinidad and Tobago		8194		1.17E+10		503.1		7.03E-07		16.2871993639		2.32E+07		3.405		1.110		0.326				Turkmenistan		13782		2.06E+10				6.70E-07						3.248

		Tunisia		5890		6.08E+10		2704.9		9.68E-08		2.1776590632		2.25E+07		0.469		0.148		0.316				Ukraine		111038		1.89E+11		20419.8		5.88E-07		5.4377608987		9.25E+06		2.849		0.371		0.130

		Turkey		58191		4.55E+11		21581		1.28E-07		2.6963866364		2.11E+07		0.619		0.184		0.297				Total		667137		1667831400000				4.00E-07						1.939

		Turkmenistan		13782		2.06E+10				6.70E-07						3.248								Total-1		650697		1640159000000		105541		3.97E-07		6.1653560519		1.55E+07		1.923		0.420		0.219

		Ukraine		111038		1.89E+11		20419.8		5.88E-07		5.4377608987		9.25E+06		2.849		0.371		0.130

		United Kingdom		184238		1.40E+12		27792.5		1.31E-07		6.6290722317		5.05E+07		0.636		0.452		0.711

		United States		1983187		9.61E+12		135208		2.06E-07		14.6676778001		7.11E+07		1.000		1.000		1.000

		Uruguay		2287		3.02E+10		1067.6		7.59E-08		2.1425721244		2.82E+07		0.368		0.146		0.397

		Uzbekistan		34570		6.04E+10				5.72E-07						2.773

		Venezuela		51182		1.40E+11		8821.8		3.65E-07		5.8017150695		1.59E+07		1.772		0.396		0.223

		Vietnam		13331		1.57E+11				8.50E-08						0.412

		Yemen		2853		1.56E+10				1.82E-07						0.885

		Zambia		2784		7.87E+09				3.54E-07						1.715

		Zimbabwe		4733		3.33E+10		1236.9		1.42E-07		3.8265745008		2.69E+07		0.690		0.261		0.378

		Total		7614199		43657968500000				1.74E-07						0.845

		Total-1		7164461		41074134500000		2083097		1.74E-07		3.4393318127		1.97E+07		0.845		0.234		0.277

				94.1		94.1

						Всего		84.5		23.4		27.7

		85				ОЭСР		82.0		62.9		76.7

						ОЭСР-Сев. Америка		99.4		83.7		84.2

						ОЭСР-Европа		64.7		46.9		72.5

						Канада		121.0		97.8		80.8

						Исландия		146.8		109.8		74.8

						Финляндия		102.9		79.5		77.3

						Япония		66.6		49.3		74.1

						Переходные экономики		156.9		38.7		24.7

						Восточная Европа и Балтия		99.4		31.1		31.2

						СНГ		192.3		42.0		21.9

						Китай		79.6		7.8		9.8

						Россия		185.2		49.3		26.6

						Украина		284.9		37.1		13.0
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		Energy Intensity of Production, USA of 1993=100%

		Years		1993		2000

		OECD		77.5		72.2

		OECD-Europe		60.9		57.0

		Post Socialist		176.1		138.1

		Eastern Europe		122.4		87.5

		CIS		197.7		169.3

		Russia		180.4		163.0
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Figure 2. Energy Intensity of Production, USA in 1993=100%
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		2000 year		Lpr/USA		2000 year														Energy Intensity of Production, USA of 1993=100%

		Albania		0.15750002		Albania																1993		2004

		Argentina		0.7803246741		Argentina														ОЭСР		77.5		72.5

		Armenia		0.1071468211		Armenia														ОЭСР Европа		60.9		57.2

		Australia		0.7694420055		Australia														Переходные		176.1		138.4

		Austria		0.8084763444		Austria														Восточная Европа		122.4		81.2

		Azerbaijan		0.0897355713		Azerbaijan														СНГ		197.7		186.9

		Belarus		0.2390511607		Belarus														Россия		180.4		179.6

		Belgium		0.9576967727		Belgium

		Bolivia		0.1354883771		Bolivia

		Brazil				Brazil

		Bulgaria		0.2200855747		Bulgaria

		Canada		0.8076208437		Canada

		Chile		0.3743845928		Chile

		People's Republic of China		0.0979408578		People's Republic of China

		Colombia		0.6289837563		Colombia

		Costa Rica		0.3516176435		Costa Rica

		Croatia		0.3209900066		Croatia

		Czech Republic		0.4272279818		Czech Republic

		Denmark		0.7617445072		Denmark

		Dominican Republic				Dominican Republic

		Ecuador		0.1687567125		Ecuador

		El Salvador		0.1709280024		El Salvador

		Estonia		0.338556165		Estonia

		Finland		0.7725311325		Finland

		France		0.8625634659		France

		Georgia		0.1076632972		Georgia

		Germany		0.7924269475		Germany

		Greece		0.6210687667		Greece

		Guatemala		0.1356205973		Guatemala

		Haiti				Haiti

		Honduras				Honduras

		Hungary		0.4546978565		Hungary

		India		0.0913163575		India

		Indonesia		0.1002569155		Indonesia

		Ireland		0.9539525361		Ireland

		Italy		0.9032441488		Italy

		Jamaica		0.1440532143		Jamaica

		Japan		0.7406784645		Japan

		Kazakhstan		0.1980043301		Kazakhstan

		Korea		0.5462737114		Korea

		Kyrgyzstan		0.1059768771		Kyrgyzstan

		Latvia		0.2497604486		Latvia

		Lithuania		0.2642147556		Lithuania

		Luxembourg		1.1657735108		Luxembourg

		Mexico		0.3147570321		Mexico

		Republic of Moldova		0.0838760883		Republic of Moldova

		Netherlands		0.7431039918		Netherlands

		New Zealand		0.6078788343		New Zealand

		Nicaragua		0.1030924462		Nicaragua

		Norway		0.8328993042		Norway

		Panama		0.2563998366		Panama

		Paraguay		0.1417570124		Paraguay

		Peru		0.2430158604		Peru

		Poland		0.3387508741		Poland

		Portugal		0.4835708422		Portugal

		Romania		0.1883021857		Romania

		Russia		0.2660597653		Russia																										1993		2004

		Slovak Republic		0.4064670182		Slovak Republic																								OECD		77.5		72.5

		Slovenia		0.5432074873		Slovenia																								OECD Europe		60.9		57.2

		South Africa		0.4797982089		South Africa																								Transitional		176.1		138.4

		Spain		0.703245925		Spain																								Eastern Europe		122.4		81.2

		Sweden		0.7281691586		Sweden																								CIS		197.7		186.9

		Switzerland		0.749002807		Switzerland																								Russia		180.4		179.6

		Tajikistan				Tajikistan

		Thailand		0.1657085762		Thailand

		Trinidad and Tobago		0.3260715878		Trinidad and Tobago

		Turkey		0.2967708485		Turkey

		Turkmenistan				Turkmenistan

		Ukraine		0.1301042519		Ukraine

		United Kingdom		0.710755463		United Kingdom

		United States		1		United States

		Uruguay		0.3972242478		Uruguay

		Uzbekistan				Uzbekistan

		Venezuela		0.2232810647		Venezuela
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Energy Intensity of GDP in World Economies and Groups of Economies, USA in 1993=100%
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Figure 
1.
 A principle structure of OMMM for 2 regions
: Intra-regional IO matrixes for all identified regions are a basis of the
 
OMMM.
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