Section 3. Macroeconomic analysis of the Kyoto 
Protocol: economic consequences of its coming 
into force for Russia

3.1. The Kyoto emission budget

The Kyoto Protocol has set quantitative obligations on reducing GHG emissions (emission budgets) for industrially developed countries listed in the Annex I to the Protocol. National emission budgets are calculated by way of multiplying emissions of a “base year” (for majority of countries it is the year 1990 but for some countries with transition economy base year can be a different one) on “target coefficient” which shows obligations of a country on emissions reduction. This coefficient is expressed in percentage points of emissions of the base year and is fixed in Annex B to the Protocol. Then an obtained product is multiplied by five, i.e. by the number of years in the first budget period (2008–2012).

Emission budget = (emissions of base year) ((target coefficient) (5.

Being the country with a transition economy Russia according to Article 3.5 of the Protocol can choose as the base year 1990 or any other previous one. In 1990 GHG emissions were the highest in the history of the Soviet Union. That is why the choice of that year as the base one seems to us quite logical because in that case Russia will receive the highest available emission budget.

In the First National Communication under the UN FCCC (http://unfccc.int/resources/docs/natc/rusnce1.pdf), which was published in 1995 the following valuation of GHG emissions in Russia in 1990 was given: 3,039 million metric tons (MMT) of СО2 equivalent. Main GHG was carbonic acid gas (СО2). According to a given in the mentioned document valuation carbonic acid emissions in 1990 constituted 2,372 MMT which amounted to 78 percent of the overall GHG emission. Aggregated data of Russian inventory of emissions are given in Table 3.1.

While choosing the volume of quantitative obligations on GHG emission reduction, Russia took into account a possibility for an economic growth in the future after the country overcomes an economic crisis. During negotiations on the Kyoto Protocol the Russian delegation could not foresee exactly whether economic growth will be accompanied with a reduction in a weighted GHG emission per GDP unit or not. Consequently, it was unclear, whether the emissions growth will be exceeding GDP growth or it will be lagging behind. According to one of three officially approved scenarios included in the First National Communication GHG emissions in Russia were to reach the level of emissions of the base 1990-year in the near future. In light of these forecasts it was risky for the negotiators to adopt tougher obligations and they preferred to keep emissions in the first budget period at the level of 100 percent of 1990 emissions. Thus, Russian emission budget constituted 15,195 MMT of СО2 equivalent.

Table 3.1

Aggregate data on GHG emissions and sewage in Russia 
for the years 1990 and 1994

	
	1990
	1994

	
	ММТ СО2 equivalent per year
	ММТ СО2 equivalent per year
	% of emissions 1990

	СО2 
	2372
	1660
	70

	CH4 
	557
	412
	74

	N2O
	70
	40
	57

	Hydrofluorinecarbons, perfluorinecarbons, SF6
	40
	40
	100

	Cumulative emissions
	3039
	2152
	70


Source: First National Communication (http://unfccc.int/resources/docs/natc/rusnce1.pdf).

Besides, at the Seventh parties conference that took place in Morocco in 2001 rules for the realization of the Kyoto Protocol were coordinated. At that conference limits for accepting purifying capacity of woods were determined according to the Article 3.4. of the Protocol. For Russia the limit was set at the level of 33 million tons of carbonic acid equivalent per year. That evaluated in СО2 equivalent constitutes 121 million tons and during five years – 605 million tons. As a result, cumulative Russian emission budget comes to 15,800 million tons of СО2 equivalent. Implementation of projects on forest-plantations (Article 3.3) and realization of additional projects according to Article 3.4 can enlarge this budget. According to Bureau of economic analysis estimates by using this resource Russia can obtain half a billion tons of СО2 equivalent. 

There are no any limitations beyond the year 2012. Negotiations will start most likely in 2005. If we follow the logic of the Kyoto negotiation process, than Russia can take on itself realistic obligations that will allow increasing GDP, and at the same time remaining a seller on quotas market. For this Russia in coalition with Canada and the United States must put a question of full absorption of carbonic acid gas on the territory of each of the country. The Kyoto phase 2008–1012 is important for the development of methods discounting absorption mainly according to the Article 3.4 of the Protocol.

3.2. Forecasts of GHG emissions in Russia and requirement 
in the use of quota for proper needs

Forecast of GHG emissions is important for the solution of issues connected with realization of the Kyoto Protocol starting with an issue of its ratification and ending with an issue of using quotas for supporting Russian exporters. Emissions forecast was at the basis of the Russian negotiating position in Kyoto when the Russian managed to obtain a quota equal to 1990 emissions, meanwhile the majority of countries received a quota that was a few percentage points less (European Union, for example, got minus 8 percent). Emissions forecast for the period 2012–2022 will be of principle for the negotiations on the following budget period.

Emissions forecast and to be more precise analysis of scenarios for emissions dynamics for the period 2008–2012 is important in order to solve finally an issue of ratification of the Protocol and to solve an issue of how to use this quota. In this chapter we will analyze different forecasts of GHG emissions and will discuss conditions for realization of each of them.  This will allow determining the size of a free quota and drafting recommendations for managing GHG emissions.

Review of forecasts

FORECASTS FOR NATIONAL COMMUNICATIONS

We should underline the fact that this forecast (http://unfccc.int/resources/docs/natc/rusnce1.pdf) was based on a rather simple consideration. GHG emission in the year t were calculated as a linear function of GDP:

g(t) = a(t) ( Y (t),





(3.1)

Where a(t) – GHG emissions per year t, a(t) GHG emissions per GDP unit in a year (t); Y(t) – GDP in a year (t). This coefficient considered both GHG emissions reduction per a unit of energy production and a reduction in energy use per GDP unit. 

Such is the simplest “model” of exogenous technological process. Key element in expert valuations became an annual GHG emissions reduction per unit of GDP for the whole forecast period. This reduction is important to know in order to be able to calculate coefficient a(t). It is obvious that such “model” can not be greatly changed. Nevertheless, we analyzed different scenarios that contained suppositions on the GDP growth rates, annual reduction in GDP power consumption and annual changes of СО2 emissions per unit of energy production (see Table 3.2).

Table 3.2

Description of various scenarios (key exogenous parameters) which 
were used in the Second National Communication for official forecast 
of СО2 emissions

	
	Basic scenario (SNC-B)
	Probable scenario (SNC-P)
	Optimistic scenario (SNC-O)

	% GDP growth per annum
	4
	4.4
	4.4

	Annual reduction in GDP consumption (energy use/GDP), % 
	–0.5
	–1.6
	–2.0

	Annual СО2 emissions reduction per a unit of produced energy, % 
	Unchanged 
	–0.1
	–0.1


Source: Second National Communication, 1999 (http://unfccc.int/resources/docs/natc/ rusnce2.pdf).

Such simplified approach ignores a whole number of important factors which determine dynamics of GHG emissions. For example, influence of main macroeconomic tendencies (shifts in GDP structure and energy balance, investments in the new technologies, reaction of the economy on price signals, etc.)

Moreover, methodology that was used for compiling the forecast slightly exaggerates the GDP and coefficient a(t). The year 1994 (t=0) was selected as the base year for the forecast and coefficient a(t) was calculated according the following formula:

а(t) = а(0) ((1–()t
where ( is the sum of an annual reduction in GDP power consumption and annual shifts in СО2 emissions per unit of energy production divided by 100.

Annual GDP was calculated by using the same formula:

Y(t) = Y(0) ( (1+β)t
Where β is an annual GDP growth rate divided by 100. Thus, instead of the formula (3.1) we arrive to the formula (3.2):

(t) = a(0) ( (1– β)t(Y(0) ( (1+ β)t 



(3.2)

According to the accepted methodology GDP growth started in the year 1995. In reality the Russian economy started growing only in 1999. Moreover, for the last ten years the highest GHG emissions per GDP unit (weighted emissions) were observed in 1994–1996. (Golub et al. 1999). Due to the fact that 1994 was selected as the base year and a simplified formula was applied (3.2), СО2 emissions forecasts are doubtful and overestimated and the Russian emission budget turned out to be “inflated” (see above). However, a more precise and complicated analysis could not remove uncertainties in СО2 emissions forecasts in Russia.

Moreover, with time it became clear that forecasts of the first and second national communications underestimated indices of structural shifts in the economy and the influence of market oriented reforms on the emissions dynamics. Real trajectory turned out to be lower than it was forecasted. A new forecast differed from the previous one with more precise evaluations of the potential for reducing emissions per a unit of product.

The Third National Communication was submitted to the secretariat of the Convention at the end of 2002 (http://unfccc.int/resources/docs/natc/rusnce3.pdf). A forecast provided in that document confirms that the Russian economy under no circumstances will not exceed emissions level of 1990 during the life of the Kyoto protocol.

Table 3.3

Forecast estimates of СО2 emission (Emission indices, 
1990 = 2370 МтСО2/year = 100%),

	Year
	Scenario I
	Scenario II
	Scenario III

	2000
	69,2 %
	69,2 %
	69,2 %

	2005
	74, 6%
	72,0 %
	78,4 %

	2008
	78,0 %
	73,8 %
	84,5 %

	2010
	80,4 %
	75,0 %
	88,9 %

	2012
	82,8 %
	76,2 %
	93,4 %

	2015
	86,7 %
	78,0 %
	100,7 %

	2020
	93,4 %
	81,2 %
	114,1 %


Source: Third National Communication, p. 89. (http://unfccc.int/resources/ docs/natc/ rusnce3.pdf).

As can be seen from the table 3.3. under any scenario СО2 emissions will not exceed the 1990 emission level. This refers both to the cumulative (for five years) and annual emissions. In Annex 2 a corresponding chapter of the Third National Communication is given.

FOREIGN PUBLICATIONS

There are not so many foreign publications dedicated to evaluation of expected GHG emissions in Russia. Usually Russia is included in such publications as a component of the whole region, oftener as part of the former USSR (see Ellerman et al. 1998;  Mckibbin et al. 1998; Victor et al. 1998) or as part of the Central and Eastern Europe and the former USSR (see Richels  1999).

Most widespread methods applied for making forecasts are multi Sectional models of the general balance of world economy (Mckibbin, et al. 1998; Ellerman et al. 1998). In other publications a combination of various models were used. For example, in IIASA publication (Victor D. et al. 1998) two models were used: 11-regional version of the macroeconomic model “Global 2100” at the upper level and a linear model of energy system “Message-3” at the lower level. As another example can serve an emission forecast in Kazakhstan. It was submitted by Kazakh delegation at KOS-5. The model of interbranch balance was supplemented from the “bottom” with the model of power engineering development. Authors of all this works indicated that GHG emissions in the Russian Federation should be much lower than those that were mentioned at the negotiations on emission budget that took place in Kyoto. 

However, results obtained from different forecast publications strongly differ. Depending on the suppositions about the combination of main macroeconomic parameters, estimates of the Russian cumulative emissions budget for the first budget period vacillated from the volume set by 2,300 MMT less that adopted obligations up to the amount slightly exceeding Russian obligations according to the Protocol.

For example, in the IIASA publication it is demonstrated that different suppositions about the economic growth and technological modernization lead to different forecasts of СО2 emissions. Authors of this publication analyzed three groups of scenarios.

Fast GDP growth in combination with insignificant reduction of demand on mineral resources used as sources of power evaluated in GDP unit (scenario A2) leads to the least quota surplus. According to another IIASA scenario included in the publication the difference between the expected emissions in Russia during 2008–2012 and the Kyoto emissions budget can reach 3,200 MMT of СО2 equivalent. This scenario presupposes a lower GDP growth rate (about 4,5 percent per annum) and fast demand reduction on mineral resources used as sources of power evaluated in GDP unit. 

BEA FORECAST

This forecast (Golub et al, 1998) reflects more precisely processes that are taking place in transition economies. It is due to the fact that this forecast is based on a model specially designed to formalize transitional processes. That is why there is a possibility for a more exact reflection both structural shifts that take place in the economy on the whole and stimulating influence of the market oriented reforms.

Model description

Due to the fact that СО2 emissions constitute about 90 percent of the cumulative GHG emissions we will analyze in more detail СО2 emissions. We have used the model of economic growth in conditions of transition economy for developing different scenarios of СО2 emissions (see Golub et al. 1998). Usually in such cases it is reasonably assumed that there is an increased openness of the economy as a result of market oriented reforms. That is why domestic prices and domestic structure of various products consumption gradually approaches to the world market standards. At the same time, market oriented reforms lead to the substitution of outdated technologies with modern ones which are characterized with a higher efficiency. The model analyses three major factors of the transition period:

· GDP growth

· Shifts in GDP structure during the transition period

· Shifts if technological base, transition to the new technologies.

Endogenous technological process is the most important element of our model. Precisely this distinguishes it from the other models described above. Dynamics and GDP structure are exogenous parameters of the model and the share of new technologies is an endogenous parameter. The production volume is determined with the help of the following equation:

Y(t) = AX1(t) + BX2(t)

Where Y(t) is the final product in year t,

A is direct input matrix for the outdated technologies,

B is direct input matrix for the new technologies,

X1(t) is product, produced in year t with old capital (i.e. using outdated technologies),

X2(t) is product, produced in year t with new capital (i.e. using new technologies).

In the framework of given model the difference between modern and outdated technologies is expressed in the difference of coefficient matrix of direct input. Usually new technologies require fewer resources than the outdated ones. Coefficient matrix A are calculated on the basis of the data analyses of the performance of the Russian economy at the beginning of 1990s. Matrix B provides a prototype for the future Russian technological structure, which is typical of the western countries. For construction of matrix B we used the data on the US economy (see Gurvich et al. 1997).

Relative availability of the outdated and modern production capacities in each sector of the economy creates constraints to the production vector and determines a proportion between X1 and X2. For each sector i primary product х1i is calculated (produced using “outdated” technologies) that should be less or equal “outdated” production capacities in the given sector k1i. At the beginning of the transition period at produce is produced using outdated capacities. However, with time these capacities completely or partially are replaced with the modern ones. Production capacities in a year t are equal capacities of the previous year t–1 minus depreciation plus investments.

K1(t) = K1(t–1) – D1(t–1) + I1(t–1) and 

K2(t) = K2(t–1) – D2(t–1) + I2(t–1).

Where D1(t) and D2(t) is depreciation of the outdated and f and I1(t) and I2(t) are investment in outdated and new technologies.

There is one more set of exogenous parameters and namely prices on energy resources (natural gas, coal and heating oil) and payments for pollution. Prices on the energy resources and payments for pollution influence the speed of technological re-equipment. The speed of retirement of the outdated capital depends not only on the equipment age but on the energy prices and payment for pollution. Free parameters determine the speed of physical retirement of outdated productive capacities and their replacement with the modern ones. Outdated technologies consume more energy and produce pollution in higher volumes. That is why price increase on energy and payments for pollution increase I2 and D1.

Energy prices were calculated as the difference between world prices and transportation costs. However, the model allows conduct calculations at different assumptions on price dynamics. Energy prices were subsidized considerably in the former Soviet Union (see Gurvich et al. 1997). That is why fast transition to new prices was impossible. That is why we analyzed different ways for reforming the structure of energy prices. 

Combination of different assumptions on GDP growth and price reform of the energy resources allowed us to analyze different scenarios of dynamics of СО2 and ordinary pollutants emissions. 

Demand on primary sources of energy is an endogenous parameter. For each step t we calculate consumption volume of fossil fuels which later multiply on emissions coefficient for calculating СО2 emissions (speaking about emissions coefficients, see Dudek 2002). Thus СО2 emission is a linear consumption function of primary sources of energy, which is determined by a proportion of the outdated and new technologies. Emissions of ordinary pollutants are calculated by using emission coefficients for each production. These coefficients are different for modern and outdated technologies. Cleaning level of the waste gases depends on the payment for pollution. These issues are analyzed in more detail in Golub and Gurvich, 1998.

Calibration of the model and scenarios

Calibration of the model was performed for the first time in 1995 when we analyzed the effect of ending of the subsidies. That research was done on OECD request. Findings were published in (Gurvich et al. 1997). Some additional changes were introduced into the model during the research project “Russian National Strategy of GHG Emission Reduction” that was financed by the World Bank (Gurvich et al. 1997). In publications (Gurvich et al. 1997) and (Golub et al. 1998) we analyzed different scenarios that were constructed from different combinations of exogenous parameters of the model with the aim to identify how these parameters (GDP, energy prices, payment rates on pollution) influence on the volume of environmental pollution. In this paper we will analyze a scenario of a regular development without technological changes (“business-as-usual”) and two “extreme” scenarios that provide up and bottom limits of СО2 emissions estimate.

For presenting the findings in comparable type, we did not change such basic macroeconomic parameters as the growth rate and the GDP structure as well as the structure of the primary energy sources balance.  It was assumed that by the year 2010 the GDP will reach 112 percent of the 1990 level. Detailed description of other exogenous parameters is given in Golub et al. 1999.

Scenario 1

Market liberalization and the price growth on the primary energy resources can create additional incentives for speeding up the process of technological modernization. We assumed that the capital market is rather developed and enterprises can invest in the project with normal profit rate. At the model level it means that there is a gradual transition of an “outdated” direct input matrix (for simplicity called outdated technologies matrix) to a “modern” one. We also assumed that only market itself creates incentives for technological retooling of enterprises and the capital market of developed enough to ensure investments inflow to the industry. No additional incentives are envisaged. Payments for free air pollution remain at a very low level. Neither СО2 tax nor other economic instruments are incorporated in the scenario. This scenario we called “Transition to new technologies” (M-NT)”.

СО2 emissions grow but slower that the GDP. Average emission during 2008–2012 equals about 77 percent at 1999 level. That is why the difference between the Kyoto obligations and forecast emissions will come about to 2,690 MMT> It is worth noting, that here we presented only СО2 emission other GHG included in the Kyoto Protocol were not taken into consideration.

Scenario 2

At the beginning we modeled the influence of different incentives directed to reduce СО2 emissions which are developed by legislative measures and participation in the world trade of quotas. The model we used is rather a simple one. Due to this fact the possibility for modeling different variants of climate policy is rather limited. However, the model really permits us to evaluate the influence of such instruments as payments for pollution and СО2 tax which is interpreted as the price on a single quota on the world market.

Payments for the free air pollution by the ordinary pollutants were introduced in Russia in 1991 by the law on protection of the free air (see Golub and Strukova 1994). However, payments rates at present are on a very low level. 

We have analyzed various scenarios “to modernize” the payments systems starting with drastic increase of the payments rates. As the model demonstrates that in order to achieve any significant effect the payments rates should be increased at least in 30 times (see Golub, Gurvich 1998). Then we analyzed the influence of a hypothetical СО2 tax. The tax rate in the model differed from 2 US dollars up to 25 US dollars per ton of СО2 equivalent. Dynamics of СО2 emissions turned out to be very sensitive both e СО2 tax and to a drastic payments for NOx and SО2. Theoretically any of these payments or their combination can be used for cutting СО2 emissions and common polluting substances. However, in life during last ten years we observed only a reduction in the effective payments rate. It is unlikely that this tendency will be changed in the future.

At present the real incentives for the Russian entrepreneurs to reduce GHG emissions consist in fuel saving and potential profit from the sale the saved quotas on the global carbonic acid market. In this context we interpret the СО2 tax as a single quota price on the world carbonic acid market. In the present work we presented a scenario with 25 US dollars tax per metric ton of СО2. We call this scenario “maximum effect – new technologies and additional state regulation (M – NTR)”.

In comparison with the first scenario, which was discussed above one, can observe an additional emissions reduction down to 900 MMT of СО2 equivalent. If we add to this other GHG the difference will become even more notable.

Scenario 3

In this scenario the influence of the market-oriented reforms on the behavior of the enterprises is not so significant and domestic prices on the energy resources are still lagging behind the world ones. Even under a formal ending of subsidies consumers do not pay a “full market price” due to a well-known problem on the non-payments. Actually, efficient energy prices remain much below the nominal ones. Low prices result in the fact that the transition period to the new technologies is slowed down. At the same time, demand on the energy resources grows up. Slowing down of the modernization process of the production is explained not only by low energy prices but also by a lack of free investment capital. For modeling such a situation we artificially “switched off” the new technologies matrix. In other words, we assumed that the outdated fixed capital retired from the depreciation is replaced with the same one that has similar emissions coefficient. This scenario is called “slow market oriented reforms” (M – SMR). In this scenario we also model negative shifts that take place in the energy balance when the natural gas is partially replaced with coal.

Discussion of the forecast findings

Findings that resulted from modeling show that Russia has bright future for participating on the quota world market. However, certain conditions are required for this. The main one is the success of the market oriented reforms.

Our forecasts are based on the modeling results. Time iterations cover the period starting from 1990 through 2012. Usually during the process of the restructuring of the transition economy a production slump and emissions reduction are observed. The following economic growth will be accompanied with emissions increase. The question is how fast the emissions will grow in relation to the GDP. In scenarios M-NT and M-NTR we assumed that the private sector would be sensitive to the new market signals (ending of energy price subsidies, possibility to sell or preserve emissions quotas, participation in carbonic acid market). We also assumed that investors would invest in the projects with “normal” intercompany profit rate (10–15 percent). As a result, enterprises would be able to introduce energy saving technologies and positive shifts in the GDP structure, energy balance, etc. would take place.

In case above mentioned conditions are not fulfilled then economic development will follow the third scenario. The СО2 emissions will grow considerably and Russia will be facing quota deficit (to 200 MMT of СО2 equivalent) in the first budget period. There is no technological modernization due to unstable economic situation in the third scenario. Subsidies are preserved at the 1997 level. Payments for pollution fixed at the 1997 level remain the main economic instrument. It is obvious that this scenario does not envisage efficient state regulation of GHG emissions. Economic growth takes place on the basis of “outdated” technologies. Russia has no access to the international capital market and there is a shortage of domestic investment. In other words, a possibility of realization of such scenario diminishes as soon as any source of investment to the Russian economy appears. For example, profit obtained from the sale of quotas. In Table 3.4 we present СО2 emissions forecast obtained by us in the above-mentioned scenarios.

Table 3.4 
СО2 emissions in billion tons (only СО2 emissions are presented)

	Scenario
	2005
	2008
	2010
	2011
	2012

	M-SMR
	1.59
	1.82
	2.01
	2.38
	2.64

	M-NT
	1.4
	1.8
	2.0
	2.1
	2.3

	M-NTR*
	1.3
	1.6
	1.8
	1.9
	2.1


* Single quota price equals $25 per ton of СО2.

We should note that dynamics of GHG emissions in Russia contains great uncertainties. The difference between trajectories M-NTR and M-SMR reaches 750 MMT of СО2 equivalent (in sum for five years) or about 30 percent if the Russian emissions. Such a considerable “corridor” in the forecast appears because of an uncertainty of major economic indicators that influence the economic development for a long run. This is rather an unfavorable conclusion in case when the main aim of the research consists in a precise calculation of emissions. However, in case our main aim is to determine motive forces that “make” enterprises reduce emissions to a minimal level then our conclusions are sufficiently convincing. A chance for realization of a pessimistic scenario M-SMR increases if market institutions are underdeveloped or are nonexistent and the capital flow is insufficient for a wide scale introduction of new technologies.

3.3. Comparative analysis of forecasts and modern 
tendencies in dynamics of GHG emissions

Above-mentioned forecasts were made at different times and had different premises on the economic growth rates and changes in its efficiency. That is why we bring these forecasts to a comparable type. Taking into account the fact when each of the forecasts was made and parting from presented in it GDP growth rate, it is easy to calculate what will be the GDP by the year 2010. Table 3.6 presents corresponding information. Moreover, we compare these forecasts along indices of energy efficiency. A more precise comparison is impossible due to the fact that the majority of analyzes forests were made on the basis of a simplified methods.

Table 3.5

A comparison of different forecasts on dynamics of GHG emissions

	Scenario
	GDP in 2010 in % 
to 1990
	Increase in energy efficiency
	СО2 emissions in 2010 in % to 1990

	SNS-O
	110
	Reduction of GDP energy use by 2% a year
	97

	M-SMR
	112
	Low technical modernization rates
	84

	M-NTR
	112
	High rates of technical modernization
	76

	TNC1
	109
	Reduction of GDP energy use  by 3.7% a year
	80.4

	TNC3
	102
	Reduction of GDP energy use by 2% a year
	88.9

	A3 (Victor)
	104
	
	89


As was mentioned above, GHG emissions dynamics during the period starting with 1998 turned out to be much lower than it was forecasted. In this connection, it seems necessary to conduct additional calculations and estimate possible dynamics of emissions for the period till the year 2012. For that purpose we will use a simplified model. That model uses an index of GHG growth in percentage points per one percent of GDP growth (elasticity of GHG emissions along GDP). On the basis of the analysis of GHG dynamics and GDP for the period from 1998 through 2002 elasticity coefficient was equal 0.42. In 2003 the amount of СО2 emissions was estimated between 1,580 and 1,640 million tons of СО2 or 67-69 percent of the 1990 level. For making a forecast of СО2 emissions we took the Program drafted by the Ministry of economic development and trade “Main directions of the socio-economic development of Russia for a long-term perspective” (http://www.economy.gov.ru/merit/76). GDP growth rate is envisaged at the level of 6.1 percent. Emissions in the year 2010 will amount to 83.4 percent of the 1990 level. For sensitivity analysis to the input data we examined several variants of this forecast.

· In case of GDP growth at 7.1 percent a year СО2 emissions in the year 2010 will amount 85.9 percent of the 1990 level. In case of GDP growth at 8 percent a year СО2 emissions will grow up to 88.1 percent of the 1990 level. It is worth noting, that these figures can turn out to be somewhat overestimated due to the fact that elasticity of GHG along GDP is inversely proportionate to the GDP growth rates.

· Another variable whose influence we can check is the estimate of СО2 emission in the year 2002. Research done by a non-governmental organization “Environment Defense” and dedicated to a precise inventory of the UES of Russia JSC (Dudek et al. 2002) showed that the error level did not exceed 4 percent. Taking into account the fact that in other sectors the level of precision can be lower we will analyze maximum error in 10 percent. In that case СО2 emissions in the year 2010 will come to 91.6 percent of the 1990 level.

· If elasticity coefficient increases by 20 percent and will equal 0.5 then СО2 emissions in the year 2010 will amount 83.2 percent of the 1990 level.

· In case of unfavorable combination of all the parameters (GDP growth rate – 7.1 percent, СО2 emissions in the year 2002 – growth by 10 percent, elasticity – 0.5) which is highly unlikely, then in that case СО2 emissions in the year 2010 will amount 94.3 percent of the 1990 level.

Thus, under no scenario of economic development GHG emissions will exceed the Kyoto budget level. All previous forecasts confirm this fact if we calibrate them according to real GDP growth rates.

Figure 3.1 presents dynamics of СО2 emissions in case of different scenarios of GDP growth and sensitivity to benchmark parameters.

Figure 3.1
Dynamics of СО2 emissions in percentage to the 1990 level depending 
on different scenarios of GDP growth and analysis of sensitivity 
of the benchmark parameters
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Moreover, even in case of the most unrealistic scenario Russia not only undoubtedly fulfils the Kyoto obligations but it will have a sizable quota surplus.

FORECAST ON THE BASIS OF THE IET DATA

Recent GDP growth, which is observed in Russia, is a specific phenomenon that is called “recovery growth”. Such fact economic growth cannot last indefinitely and sooner or later will come to an end. IET forecast (http://www.iet.ru/trend/11-03/11-03r.htm) takes into account the feature of the recovery growth. Four different scenarios are examined. The most important factors are dynamics on oil prices and successfulness of the market oriented reforms.

Table 3.6 
Scenarios of a medium-term economic growth according to IET

	 
	In case of reform
	Lack of reform

	Low oil prices ($/barrel18,5)
	Scenario 1
	Scenario 2

	High oil prices ($/barrel 22,5 and more)
	Scenario 3
	Scenario 4


Source: IET materials.

Depending on what direction the events will be developing depends the future GDP dynamics.

Table 3.7
Scenarios of Russia’s GDP dynamics 

	Growth rates (% a year)
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Real GDP
	 
	 
	 
	 
	 
	 
	 

	Scenario 1
	4.0%
	3.0%
	2.0%
	1.5%
	1.3%
	1.2%
	1.0%

	Scenario 2
	4.0%
	3.0%
	0.0%
	0.0%
	0.5%
	1.0%
	2.0%

	Scenario 3
	5.5%
	5.0%
	4.5%
	4.0%
	3.5%
	3.0%
	2.5%

	Scenario 4
	5.5%
	5.5%
	1.0%
	2.0%
	2.5%
	3.0%
	3.5%


Source: IET materials.

We mentioned above that elasticity coefficient depends on the GDP growth rates. On the assumption of that we recalculated elasticity coefficient as it is presented in Table 3.8 for the fourth scenario which was taken by us as the basis.

Table 3.8
Dynamics of СО2 emissions according to fourth scenario

	
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	GDP growth
	7.0
	5.5
	5.5
	1.0
	2.0
	2.5
	3.0
	3.5

	Elasticity
	0.4
	0.5
	0.5
	0.9
	0.8
	0.8
	0.7
	0.7

	СО2 growth
	2.8
	2.9
	2.9
	0.9
	1.7
	2.0
	2.2
	2.5


Source: Authors calculations.

The last line in the Table 3.8. shows СО2 emissions growth. Parting from these growth rates, it is easy to calculate that СО2 emissions will grow by 20 percent during the period between 2003 and 2012. If at present these emissions constitute 69–72 percent of the 1990 emissions level and by the year 2010 they will constitute 83–86 percent of the 1990 emissions level. Thus, on the basis of this forecast one can conclude that Russia will preserve a considerable quota surplus. It should be noted, that while calculating elasticity (http://unfccc.int/ resources/docs/natc/rusncr3.pdf., p. 85), we took into consideration only the factor, which slows down the GDP growth rates. That factor increases elasticity. We did not take into account a stimulating influence of growing prices of the energy resources, which reduces demand on the energy resources and consequently emissions coefficient per GDP unit. 

3.4. Economic estimate of the quota

Coming into force of the Kyoto Protocol results in the price growth on the natural gas. In case of the European Union increase in the natural gas consumption signifies one of the main ways of implementation of its obligations on the Kyoto Protocol. Russia can gain on the natural gas price growth in the near future because the European Union even now started implementing its policy on limiting GHG emissions.

Table 3.9

Possibilities on fulfilling obligations and quotas balance (СО2 mln t)

	Countries
	Need to reduce or buy quotas
	Possibilities for fulfilling obligations

	
	
	Purchase of quotas
	Export of gas, electricity, etc.
	Export of quotas from Russian and Ukraine
	Export of quotas from Eastern Europe
	Additional carbon effluents
	Emissions reduction in the country

	ЕU
	2,000
	100
	1600
	0
	400
	
	–100

	Japan
	930
	300
	
	300
	0
	
	330

	Other countries of «Umbrella group»
	1,000
	300
	
	300
	0
	
	350

	Total
	3,930
	700
	1,600
	600
	400
	
	580


Source: Authors calculations.

Table 3.9 contains analysis of different variants regarding requirements fulfillment of the Kyoto Protocol on GHG emissions reduction of the Annex 1 (without USA). It is envisaged that the European Union will be limiting quotas import.

Export of Russian natural gas will help the EU to avoid СО2 emissions resulting from the burning of coal and/or heating oil.
 If Russia exports additionally 259 million cubic meters of natural gas per year during 2008–2012 period will constitute 1.6 billion tons of СО2. 
According to some modest estimates, the quota price on the European market will constitute by the beginning of the first period of fulfilling obligations (2008–2012) about 50 US dollars per ton of СО2. The feature of the European quota market consists in the fact that according to the EU idea entry to the market will be limited. That will allow the price to remain at a rather high level.

European policy regarding GHG emissions will influence the natural gas and electricity market. More advantageous fuel from the point of view of fulfilling obligations according to the Protocol is the natural gas. That is why the savings on quotas will be transferred on the natural gas price. Taking into account calorific capacities of fuels and СО2 emissions coefficients obtained from their burning, such transfer of GHG quota price on to the natural gas price will constitute about 65 dollars per 1000 cubic meters of natural gas.

As for trade in quotas then in the short-term one must proceed from the fact that first of all transnational companies will be buyers on the quotas market. They will be looking for possibilities of not only buying but of developing traditional businesses in Russia. That is why for the near future the trade in quotas will be carried out on the project basis. For that it is expedient to create a mechanism of granting quotas to Russian enterprises for the implementation of specific projects on competitive basis. Such mechanism as though is similar to “partnership projects” according to the Article 6, in reality fundamentally differs in that instead of the base line a competitive granting of a certain part of quota is used. In that case the Russian government decides which quota and under which project to grant to an enterprise. In case of partnership projects determination of the base line is done off the government control. It is in the hands of the world bureaucracy and brings profit to international consulting firms.

Considerable demand on quotas and consequently considerable proceeds from the sale of quotas can be expected in mid-term and long-term perspective. That is why, in the near future Russia must control the volume of quotas launched on the external market. Moreover, it is necessary to agree with the Ukraine on the coordinated policy on the quotas market. Otherwise, the Ukraine can drop the prices not only on the quotas but on the gas as well, because the markets for quotas and the natural gas are interconnected: purchase of the natural gas can substitute the quota purchase due to lower amounts of weighted GHG emissions in the burning of natural gas in comparison with the burning of coal.

In the near future Russia can let enterprises and organizations entering the quotas market that have project on the reduction of GHG emissions. By distributing quotas on a competitive basis, Russia will control the overall quota volume intended for external market. Moreover, Russia will avoid using the channel of “joint project” linked with high transaction costs and interference into Russia’s domestic affairs.

According to the Kyoto Protocol and the documents adopted by the Seventh conference of the parties, Russia with other countries is obligated to have a testable monitoring and accountability mechanism.  Everything else remains its internal affair. Russia has the right to choose such internal mechanism designed to manage GHG emissions, which considers the most efficient.

The Protocol will create additional incentives for the forestry, improving forest exploitation, registration of forest resources, etc. By using, for example, above-mentioned 605,000,000 tones of СО2 equivalent according to the Article 3.4, the Government can attract considerable funds for improving the management system of sustainable forest exploitation and land tenure. For example, part of this quota can be sold to Japan in exchange for creating in Russia a monitoring system in the forestry and agriculture, strengthening the system of state management.

Thanks the Article 3.3 there appear additional economic incentives for improving a natural reforestation as well as creation of the forest shelter belts and other measures linked with protection of forests and agricultural resources. Absorbed as a result of these measures, carbon will have a market price (to be more precise, corresponding emissions quotas). Proceeds can fund measures taken in the forestry and agriculture.

Forest resources, to be more precise, their ability to absorb carbonic acid, represent an important component in Russia’s quota potential. This potential is not registered fully and bases of the Kyoto Protocol should be developed further in the next documents that regulate posterior budget periods. For example, Russia’s limit according to the Article 3.4 can be considerable increased. However, such increase will make sense only in case Russia creates a system of full carbon registration in the framework of forestry and agriculture till the year 2012. Presently available limit volume according to the Article 3.4 is more than sufficiently enough to finance corresponding measures.

� For comparison: combustion of a ton of natural gas in oil equivalent results in emission of 2.3 tons of СО2 and coal – 3.9 tons of СО2 , i.e. the difference constitutes 1.6 tons of СО2. 
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