Section 2. Links between domestic environmental 
policy and solution of global ecological problems

As was said in the previous chapter the biggest damage from pollution-type externality is linked with emissions of small particles, sulfur and nitric oxides. Emissions of these pollutants result from combustion of fossil fuels and it means that there is a connection between emissions of these elements and emissions of СО2 – the most important of greenhouse gasses which is regulated by the Kyoto Protocol of the UN Framework Convention on the Climate Change.

American NGO “Environmental Defense” together with the World Bank, Russian Academy of Sciences, Russian Ecological Center, administrations and research centers of a number of regions conducted a number of research projects that demonstrate this connection (Danilov-Danilian 2003).

Availability of this connection allows stating that the management of the most dangerous atmospheric pollutants leads to a reduction in greenhouse emissions or to the contrary management of the greenhouse gasses leads to a solution of urgent environmental problems in Russia. That is why mechanisms for the management of the local and global pollution should be connected. That represents the cheapest and efficient way of formation of a state ecological policy for the near ten years.

2.1. Review of research projects demonstrating connection between the management of global and local pollution

Research project initiated by an NGO “Environmental Defense” was directed at the analysis of ecological and economic benefits that can be obtained together with a reduction of greenhouse gasses (GHG) in the implementation of different strategies of energy sector at the macro and local level in Russia (Danilov-Danilian 2003). Key conclusions that were analyzed in the research were connected with a reduction of environment pollution on people’s health. First of all this reduction was linked with emissions of sulfur dioxide, particulate pollutants, nitric oxides, carbon oxide, benzapiren, vanadium oxide, heavy metals and other substances. This kind of reduction can be achieved by reducing emissions of greenhouse gasses  (mainly carbonic aid gas – СО2) in power engineering. Special attention in the research was paid to the policy and technologies designed to reduce emission of greenhouse gasses in production of electric power and heating including municipal systems of heat supply. We also analyzed benefits obtained from a wide use of bio-fuel for energy supply in pulp and paper industry.

First research on the macro level was completed in 2001 (Dudek et al 2002). Up bottom approach was applied that demonstrated a potential positive influence of an aggressive policy designed to reduce emissions of greenhouse gasses in the whole country. Because the type and the scale of additional benefits depend on what kind of policy and investment strategy is being implemented in the country, to a considerable extent benefits are connected with a certain measures directed at reducing emissions of СО2 which are influenced by a whole number of macroeconomic factors characteristic for transition processes in Russian economy. For the purpose of analysis of additional benefits obtained from reduction of emissions of СО2 findings of the latest research dedicated to forecast of atmospheric pollution have been used. These findings are represented in publications by Golub and Strukova “Russia at GHG Market”  and by Dudek, Golub and Strukova “Trade in Emission Rights in the Countries with Transition Economies”. Two “extreme” scenarios were analyzed. They determine СО2 emissions in Russia. The first scenario reflects a positive influence of market reforms and incentives that are created by trade in quotas on GHG emissions. That results in a considerable СО2 emissions reduction. The second scenario describes development of Russian economy that is based on the use of outdated inefficient technologies, increase in export of energy resources, negative shifts in the energy balance. In particular, considerable substitution of natural gas with coal. This scenario demonstrates the highest growth in СО2 emissions. 

On the basis of the two scenarios described above potential СО2 and other harmful pollutants emissions were evaluated. Among them were particulate pollutants and sulfur dioxide (SO2) for the period between 2008–2012 (Dudek et al 2002). Particulate pollutants emissions were analyzed from the point of view of the influence of particles less than 10 micron in size (PM10) and less than 2.5 micron in size (PM2,5). These environment pollutants most significantly influence on people’s health in Russia. In particular, they influence the mortality rate from cardiac and lung diseases and lung cancer. СО2 emissions cause the symptoms of respiratory diseases, change in lung functions, growth of the mortality rate from respiratory diseases.

Application of a macroeconomic model permitted (Dudek et al 2002) to calculate PM10  and SO2 emissions for the period till 2010 for two scenarios of СО2 emissions. Analysis of these results demonstrated that economic development based on the outdated technologies (scenario 2) will lead to a sharp growth of free air pollution and caused by it growth in human mortality rate. The difference between a “dirty” and a “clean” scenarios according to this index constituted about 30 additional deaths per annum per 100 thousand of the population. That means that a side effect from an aggressive policy directed at reducing GHG emissions can result in a reduction of health risk of about 35,000 deaths per annum for the whole population of Russia. This constitutes 2 percent of the overall human mortality in the country till 2010. In case the “dirty” scenario is implemented that number of additional deaths can become Russia’s pay for the strategy of economic development according to which GHG emissions will be growing by 600 million tons of СО2 on average for the period between 2008 and 2012. In other words, our analysis demonstrated that a СО2 emissions reduction by 3.5 thousand tons preserves one human life in Russia.

In subsequent research projects that were finished by 2002 (Danilov-Danilian 2003) we used a “bottom to top” approach for the analysis of technological possibilities in reducing GHG emissions in the energy sector of a number of Russian cities. Research was conducted in cities of central Russia (Moscow), north-west (Great Novgorod), north (Novodvinsk) and south (Voronezh). These cities considerably differ in the level of economic development and the number of population. However, they have a lot in common in performance of systems of electricity and heat production which is important for our analysis. We have paid special attention to possibilities for GHG emissions reduction due to coal and heating oil substitution with natural gas and also improvement in performance of municipal systems of heat supply and increase in energy efficiency. In the Arkhangelsk oblast we have also analyzed benefits for the people’s health obtained from a transition to the burning of biomass (Danilov-Danilian 2003). 

In each city we compared strategies directed at reducing GHG emissions with basic scenarios based on the current structure of energy use and the level of energy efficiency. СО2 emission reduction in power engineering was conjugated with a reduction in the volume of traditional pollutants. Risk analysis methodology was applied for the evaluation of their influence on people’s health. Risk analysis procedure consists of four main steps:

· Step 1. Identification of danger – in present research it includes evaluation of fuel consumption and as a result emissions of priority pollutants typical for Russia and having clear cut dependencies “dose-reaction” which are necessary for quantitative evaluation of influence on people’s health.

· Step 2. Application of coefficients that reflect dependency “dose-reaction” for the evaluation of risk coming from an increase in concentration of harmful substances in air. Chronic influence of chemicals lead to an emergence of two types of dangerous effects: 1) carcinogenic and 2) non-carcinogenic.

· Step 3. Evaluation of exposition – evaluation of duration and frequency of pollution influence on humans and number of humans that remain under their effect. This step also envisages modeling of dispersing pollutants in the air in order to obtain concentration of these substances in selected urban regions. 

· Step 4. Characteristics of risk – evaluation of people’s health risk, which corresponds to an exposition in each, analyzed scenario and submitting information on results uncertainty (error).

We have conducted two research projects at the country level and six regional research projects in the cities of Moscow, Nizhniy Novgorod, Novgorod, Voronezh, Velsk and Novodvinsk (Danilov-Danilian 2003). All research projects of additional benefits have confirmed a strong link between GHG emission reduction and traditional pollutants emission reduction that are harmful for people’s health. Both policy measures directed at reducing GHG emissions and targeted investment projects in this sphere lead to considerable additional benefits for people’s health.

Macroeconomic research conducted by “Environment Defense” have demonstrated (Golub, Dudek et al 2003) that the fuel burning remains the main source not only of GHG emissions but of a free air pollution, on the whole. In this research we used “up-bottom” approach (Golub, Dudek et al 2003) and analyzed shifts in GDP structure and technological base as main factors influencing GHG emissions and other substances in the atmosphere. However, it did not take into account a full meaning of change in the structure of the fuel balance. Local research projects and bottom up approach allowed more precisely determine both dependence of mortality risk from an increase in pollutants emissions in atmosphere and calculate risks on the local level with the help of modeling of emissions dispersing. No less important was the fact that we have determined consequences proceeded from the implementation of different strategies of power engineering and projects designed to reduce GHG emissions from the point of view of influence of people’s health.

For the purpose of estimating additional benefits we selected cities of European part of the country (Golub, Dudek et al 2003) because there is a rather high risk of change in the fuel balance in the pilot region. We have analyzed additional benefits from different points of view. This allowed us to develop methodology of risk analysis on the basis of a profound analysis of influence of the fuel burning on people’s health.

In (Golub, Dudek et al 2003) it was demonstrated that there were no linear links between СО2 emission reduction and risk to people’s health. They depend on the following factors:

· Sources location;

· Places of residence and population density;

· Meteorological conditions;

· Other factors that determine the influence of local pollutants.

Nevertheless, there is a certain link between these two indices. Transition from coal consumption to natural gas consumption results in considerable climate benefits and reduces risk to people’s health. Research findings obtained in Moscow, Voronezh, Veliky Novgorod, Velsk and Nizhniy Novgorod confirm this conclusion (Danilov-Danilian 2003). Transition to the consumption of alternative sources of energy (bio fuel) which we analyzed in Novodvinsk also brings positive results. However, these results are not so important due to a limitation of available possibilities in consumption of bio fuel.

Particulate pollutants less than 10 micron in size and sulfur dioxide represent the most harmful substances for the people’s health. They increase the mortality risk by 5 percent (Voronezh example). Sulfur dioxide also considerably influences the morbidity rate, especially respiratory diseases and asthma. In spite of the fact that general number of cancer cases is estimated as rather small in comparison with the risk coming from other types of pollution, individual cancer risk is rather high reaching the level of 10–4. Moreover, in future in case of fast growth of an average life span and well-being carcinogenic risk will be higher taking into consideration possible shifts in the fuel balance in favor of increasing coal and heating oil consumption.

In order to develop ecological priorities it is necessary to determine polluting substances of the first and second levels of importance. To the first refer traditional pollutants. Second include soot, heavy metals, carcinogenic heavy metals and a number of other substances. Ratification of the Kyoto Protocol and creation of a system that manages GHG emissions allow preventing emissions growth of traditional atmospheric pollutants. GHG emissions reduction will lead to obtaining long-term ecological benefits on the global scale. And as a result, emissions reduction of local pollutants will have an immediate positive effect on the people’s health.

2.2. Fuel structure in power engineering, greenhouse 
gas emissions and influence on the environment

According to our estimates, the IET and the Ministry of Energy of Russia data during last three years there appeared a trend for increasing the share of coal in the fuel balance. This increase, in the first place, is connected with the fact that power-engineering specialists view coal as a more secure type of fuel. Gas as before is supplied on limits. Gazprom striving to increase export supplies is trying to reduce gas supply to Russian energy sector.

At present coal consumption by large power engineering comes to about 100 million tons of equivalent fuel. According to the estimates obtained as a result of a research project conducted by the Institute of Forecasting of RAS, the World Bank, NGO Environmental Defense, Stuttgart and Moscow Universities (Golub, Dudek et al 2003), by the year 2010 this consumption can increase up to 150 million tons. Table 2.1 contains data on consumption of primary energy resources in the year 2000 and two scenarios of forecast for the year 2010.

These calculations are based on a premise that in order to securing a necessary production of energy by the year 2010 aggregate potential of electric power stations should grow from 214 million kw in 2000 up to 224 kw in 2005 and up to 247 kw in 2010 (Golub, Dudek et al 2003).

Table 2.1

Versions of fuel supply to thermoelectric power stations in Russia 
in the year 2010, mln tons of equivalent fuel

	
	Coal
	Heating oil
	Gas
	Total

	2000
	80,1
	19,9
	163,6
	263,6

	2010

Preservation of existent energy balance structure
	103,8
	25,5
	201,1
	330,4

	2010

Increase of coal share
	154,0
	22,4
	156,8
	333,2


Source: Calculation by the Institute of Forecast RAS.

Evaluation of additional emissions into the atmosphere

Shifts in the structure of the fuel balance will lead to an increase in emergence of harmful substances as it is shown in Table 2.2.

Table 2.2 

Additional emissions to atmosphere along social and economic regions 
resulting from a shift in the energy balance structure (1998–2010), 
thousand tons (minimal estimate)

	
	Particulate pollutant
	SO2
	NOx

	Total
	2282
	1316
	388


Source: Authors estimates (Golub, Dudek et al 2003).

Mentioned emissions increase will result in a sharp growth of morbidity and mortality as it is demonstrated in the Table 2.3.

Table 2.3

Calculation results of additional annual morbidity and mortality 
in the year 2010

	
	Child morbidity 
	Grown up morbidity 
	Mortality 

	Social and economic regions
	Cases of Chronic bronchitis/year
	Cases of chronic bronchitis/ year
	Lost years of life/ year

	Northern region
	2967
	128
	1811

	North-western region
	7313
	318
	4515

	Central region
	85133
	3697
	52604

	Central black earth region
	9815
	424
	5998

	Volga region
	15880
	683
	9668

	Volga-Viatka region
	13155
	891
	8541

	Ural region
	22400
	969
	13727

	North Caucasus region
	16814
	727
	10301

	North Siberian region
	9601
	415
	5882

	East Siberian region
	7419
	320
	4565

	Far East Siberian region
	496
	21
	305

	Kaliningrad region
	84
	4
	51

	Total
	191078
	8595
	117968

	Transborder pollution
	23662
	1014
	9084


Source: Authors estimates (Golub, Dudek, et al 2003).
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