Section 1. Macroeconomic policy and new environmental policy concept for the period of economic growth

Russia’s economic growth unfolding over the last five years so far has not led to a corresponding environmental burden growth. However, the extent of environmental reserves accumulated over the economic slump period can be exhausted if the economic growth is not accompanied with the application of new environmental technologies (see Dudek et al 2002). In these circumstances the magnitude of an active environmental protection policy increases.

Taking into consideration scantiness of resources that society can assign to the solution of environmental issues, the priority of environment protection measures becomes very important. On the one hand, issues that produce most negative effect on the environment and humans should be selected. On the other hand, a strategic decision related to which issues of environmental regulation should remain in the sphere of competence of the state and which issues should be transferred to entrepreneurs and the population at large. 

Peculiarity of the Russian economy is such that a rational environmental policy most likely will not tell on the economic growth if such a growth is accompanied with the development of new technologies. For that purpose clear priority activities are required that are aimed at the limited number of environmental targets as well as an efficient mechanism for their realization that does not burden the economy as a whole and separate economic agents with unjustified costs and that permits to attain environmental goals with minimal costs. 

1.1. Identification of the most important environmental issues 
for the next decade and evaluation of ecological and socio-economic consequences of environmental pollution

The state of environment and the growth 
of well-being of the population
The state of environment is in itself a public good. Its improvement or at least not worsening creates like investments in the human capital, science and education positive externalities. Together with the growth of common wealth when the growth level (usually per capita GDP) reaches a certain level the demand on the quality of environment starts growing. It grows faster than the demand on goods and services on average. In case when income growth of the population is accompanied with a reduction in income differentiation then mentioned externalities become global and the income growth automatically leads to environmental improvement. In literature this phenomenon is called Kuznets ecological curve (See Golub et al 2003).

Russian economic growth leads to income differentiation growth. That is why we assume that Kuznets ecological curve phenomenon will not be observed. In Russia, most likely, discrepancy between the aggregate demand on environmental quality and its real quality will be growing. Most acutely this issue is related to the free air. The population is taking individual precautions with respect to portable water. Income growth increases demand on water filters and bottled water. Atmosphere protection from pollution requires coordinated measures. Active state regulation is required up to that moment when income differentiation growth is replaced with income differentiation decline. 

Below we site some loss evaluation from a negative influence on people’s health.

Epidemiological estimates

Epidemiologists Revich and Bykov 1998 conducted evaluation of mortality rate that was caused by free air pollution for the Russia on the whole (see Revich and Bykov 1998). According to their analysis, on average in Russia about 7 percent of deaths among urban population living in the most polluted areas (10 percent of the whole population) can be explained by polluted free air. For less polluted areas where about 40 percent of the population resides, this share comes to 0.04 percent. Cumulative amount of carcinogenic substances leading to the mentioned mortality rate does not exceed 10 percent and comes to about 0.5 percent of mortality rate linked with all neoplasms. 

Estimates of morbidity rate caused from pollution-type externality was based on findings collected from several pilot regions
 (Onishenko 2002) that demonstrated that the share of this morbidity rate amounts to 7–10 percent of the overall morbidity rate (3–15 percent asthma)
 out of which 67 percent of morbidity is caused by free air pollution.
 Meanwhile, the share of corresponding carcinogenic morbidity is evaluated at 0.1 percent.

Evaluation of morbidity and mortality rate caused by portable water pollution was not conducted for Russia as a whole and for foreign countries due to lack of epidemiological data. That is why evaluation of mortality rate caused by portable water pollution is difficult. It is only known that in Russia is insignificant. Mor-bidity share linked with organs of digestion caused by water pollution comes to 3–5 percent from all morbidity rate linked with organs of digestion and 20 percent of all infectious and parasitic sicknesses
 and 0.1–0.15 percent of all oncological sicknesses.

Experts formulated the following assumptions regarding aggregate estimates of mortality and morbidity rates caused by environmental degradation in Russia.
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On the whole, evaluation of the mentioned parts of corresponding morbidity levels and mortality rate represents predominantly estimates made by groups of experts from CPRP.

Instruments applied for risks evaluation so far does not permit to estimate these parts precisely. In future these estimates can be adjusted on the bases of new statistical data on special epidemiological research with application of risk evaluation methodology.

The Table 1.1. provides data on morbidity caused by the air and water pollution that were obtained on the basis of the above-mentioned coefficients.

Table 1.1

Estimates of morbidity and mortality rates caused by the air pollution 
and water pollution (minimal scenario)

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000

	Free air pollu tion
	Morbidity per 1,000 persons
	23,5
	24,6
	20,3
	21,6
	19,8
	20,7
	18,6
	20,9
	19,7
	21,3
	22,5

	
	Mortality rate per 100,000 persons
	22,3
	22,8
	24,3
	28,9
	31,3
	29,9
	28,4
	27,5
	27,2
	29,4
	30,7

	Water pollu tion
	Morbidity per 1,000 persons
	8,3
	8,1
	8,5
	9,3
	10,5
	11,3
	10,5
	10,0
	10,4
	10,7
	10,5

	
	Mortality rate per 100,000 persons
	Na
	Na
	Na
	Na
	Na
	Na
	Na
	Na
	Na
	Na
	Na

	Overall
	Morbidity per 1,000 persons
	31,9
	32,7
	28,8
	31,0
	30,3
	32,0
	29,1
	30,8
	30,2
	31,9
	33,0

	
	Mortality rate per 100,000 persons
	22,3
	22,8
	24,3
	28,9
	31,3
	29,9
	28,4
	27,5
	27,2
	29,4
	30,7


Source: Authors estimates.
Table 1.2

Estimates of morbidity and mortality rates caused by the free air pollution and the water pollution (maximum scenario)

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000

	Free air pollution
	Morbidity per 1,000 persons
	33,7
	35,2
	29,0
	31,0
	28,4
	29,6
	26,7
	29,9
	28,3
	30,4
	32,0

	
	Mortality rate per 100,000 persons
	33,5
	34,1
	36,5
	43,4
	47,0
	44,9
	42,5
	41,3
	40,8
	44,2
	46,1

	Water pollution
	Morbidity per 1,000 persons
	12,5
	12,4
	13,2
	14,2
	15,5
	16,7
	15,6
	14,7
	15,3
	15,8
	15,4

	
	Mortality rate per 100,000 persons
	N/a
	N/a
	N/a
	N/a
	N/a
	N/a
	N/a
	N/a
	N/a
	N/a
	N/a

	Overall
	Morbidity per 1,000 persons
	46,2
	47,6
	42,2
	45,2
	43,9
	46,3
	42,3
	44,5
	43,6
	46,2
	47,5

	
	Mortality rate per 100,000 persons
	33,5
	34,1
	36,5
	43,4
	47,0
	44,9
	42,5
	41,3
	40,8
	44,2
	46,1


Source: Authors estimates.
Thus, the number of morbidity cases caused by the air pollution considerably surpasses the number of morbidity cases caused by the water pollution. In selecting priorities for the environmental policy special attention should be paid to the air pollution.

Pecuniary estimate of damage caused 
by pollution-type externality

Pecuniary estimate of damage linked with pollution-type externality was conducted by using methodology of “sickness cost” (for morbidity) and “benefits transfer” (for mortality rate) (Dixon et al 2000). All estimates were done in US dollars for the year 1990 along with purchasing power parity (PPP) for corresponding year using the Goskomstat data. Main assumptions for pecuniary estimate consisted in the following:

1. Cost of sickness included:

· GDP loss per sickness. It was evaluated as GDP per capita per day multiplied by 16 days (evaluation for an average sickness period in Russia).
 At the same time GDP losses linked with oncological diseases were ignored. It was due to the fact that the share of oncological morbidity in the overall morbidity rate caused by environment pollution is insignificant and a human being can work for a certain period of time even with that disease.
· Cost of insurance (COI), includes:
a) Expenses on public health care (wages of medical staff, hospitals maintenance, etc.) was estimated as an annual public expenditure and public extrabudgetary funds compulsory health care insurance (GNE) divided by overall number of registered cases of sickness (N1) per year;

b) Household expenses on medicine and hospitalization (EHM) (expenses on purchase of drugs, unaccounted expenses on medical assistance, expenses on hospitalization in public, ministerial and private hospitals, cost of services in out-patient facilities, cost of dentist assistance, cost of private doctors). According to evaluations done by the Information and social center in 1998 this kind of expenditures amounted to about 182.16 billion rubles (in formal and informal sectors) or about USD 43 billion purchasing power parity (PPP). Out of that amount 60.8 percent constituted expenses on drugs and medicines.
 According to other sources, estimate of the aggregate expenditure of the population on medicine and hospitalization constitute about 60 billion US dollars in PPP
 At the same time, capital assets value in the sphere of health care is not accounted.

Thus, the cost of a sickness is estimated by applying the following formula:
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where POP represents a number of population.

At the same time, estimates of costs linked with sickness suffering, readiness of the population to pay for risk aversion, cost of health care insurance were not done. That is why, our evaluations of sickness cost can be viewed as a low bound of mentioned estimation. 

2. “Estimation of an average life span”.
Methodology of “estimation of an average life span” has a purely statistical aspect and is linked with a risk concept. This methodology is not designed to estimate a specific life. In the circumstances when required Russian research is lacking estimation of an average life span was calculated on the basis of an index obtained for the USA (about 3,1 million dollars for the year 1990),
 which corresponds to the estimates of a discounted income (according to rate of 3–4%) for the whole capable for work period. For Russia average life span index was calculated according to a method of benefits transfer (through the ratio of GDP per capita in Russia and USA on the basis of PPP) taking into consideration reduction of able-bodied period due to a reduction in the life span. Authors understand that this approach is rather relative and it can be analyzed only as an attempt in economic estimation damage for people’s health loss caused by the pollution-type externality. Nevertheless, the risk-based approach remains the most widespread and acknowledged in the world. It was applied for calculating people’s health loss in many European countries, USA and Canada. Executive and legislative branches of power took into account obtained results in their decision taking.

Analysis of morbidity cost demonstrated that by the end of the 1990s, the share of personal expenses in the overall expenditure on health care constituted about two thirds of the overall expenditure including public ones (See Boikov 1999). At the same time, public health care expenditure was gradually diminishing. Overall morbidity cost in real terms was estimated at 630–1,161 US dollars per capita. Estimation of an average life span in Russia went down together with a reduction in the ratio between PPP in Russia and USA. It constituted about 800–1,600 US dollars.

Table 1.3

Sickness cost and average life span in Russia 
in 1990–2000 (according to PPP) 

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000

	Cost of disease, bln dollars US per capita
	Medical treatment cost
	673*
	604*
	559*
	477*
	420*
	391
	392
	457
	383
	327
	344

	
	GDP losses
	489
	465
	399
	363
	317
	305
	288
	297
	284
	303
	333

	
	Overall
	1 161
	1 069
	958
	841
	737
	696
	681
	754
	666
	630
	677

	GDP per capita, thousands US dollars per capita
	11,15
	10,6
	9,1
	8,3
	7,2
	6,9
	6,6
	6,8
	6,5
	6,9
	7,6

	Russian GDP per capita. GDP per capita in US in percent
	53%
	50%
	41%
	39%
	33%
	30%
	28%
	29%
	26,2%
	28%
	31%

	PPP, Rbl./US dollar
	0,37
	0,84
	13,35
	132,15
	541,8
	1497,0
	2209,0
	2528,0
	2,8
	4,7
	6,6

	Estimate of an average life span, US dollars per capita
	1 655
	1 546
	1 267
	1 209
	1 025
	921
	871
	888
	811
	880
	957


Note: * Authors estimate after 1998 ruble denomination (divided on 1000).

Source: Goskomstat of Russia: GDP per capita, PPP; authors estimates: disease cost, Russia’s and US GDP ratio, cost of an average life.

Table 1.3. illustrates estimates of ecological costs for people’s health. It is worth noting, that according to our minimum and maximum scenario overall people’s health damage as a result from pollution-type externality in separate years during the period from 1990 through 2000 was estimated between 3.6 and 7.1 percent of GDP (on average 4–6 percent of GDP) or correspondingly 57.4–76.2 billion US dollars. At the same time, free air pollution-type externality was about ten times higher than water pollution-type externality. Moreover, 95 percent of the cumulative damage caused by the mortality rate, resulted from a free air pollution. That is why, for example, when  “cost estimate of an average life span” (for the USA) was taken at 2 million US dollars instead of 3.1 million dollars. In other words, when it was reduced by 35 percent obtained damage indices on average come down by 33 percent and constitute 2.7–4.1 percent of GDP.
Cumulative maximum people’s health damage can constitute about 7 percent of GDP. Obtained loss estimates from pollution-type externality in Russia are comparable with the same estimates done for Western countries or even exceed them. For example, research conducted in the framework of European projects GARP and TEPI demonstrated that in case of the European countries, people’s health damage from pollution-type externality on the macro level comes to 3–5 percent of GDP.

Table 1.4

Minimum and maximum cost estimates for the health of the population 
of Russia caused by free air and water pollution in the years 1990–2000 
(according to PPP)

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000

	Water pollution cost  
	Bln US dollars
	MIN
	1,4
	1,3
	1,2
	1,2
	1,1
	1,2
	1,1
	1,1
	1,0
	1,0
	1,0

	
	
	MAX
	2,1
	2,0
	1,9
	1,8
	1,7
	1,7
	1,6
	1,6
	1,5
	1,5
	1,5

	
	% of GDP
	MIN
	0,09
	0,08
	0,09
	0,09
	0,11
	0,11
	0,11
	0,11
	0,11
	0,10
	0,09

	
	
	MAX
	0,13
	0,12
	0,14
	0,14
	0,16
	0,17
	0,16
	0,16
	0,16
	0,14
	0,14

	Free air pollution cost 
	Bln US dollars
	MIN
	58,8
	56,1
	48,7
	54,7
	49,8
	43,0
	38,4
	38,4
	34,4
	40,0
	45,0

	
	
	MAX
	87,9
	83,9
	72,8
	81,9
	74,5
	64,4
	57,5
	57,4
	51,5
	59,8
	67,3

	
	% of GDP
	MIN
	3,6
	3,6
	3,6
	4,4
	4,6
	4,2
	4,0
	3,8
	3,6
	3,9
	4,1

	
	
	MAX
	5,3
	5,3
	5,4
	6,6
	7,0
	6,3
	5,9
	5,8
	5,4
	5,9
	6,1

	Pollution type externality total cost
	Bln US dollars
	MIN
	60,2
	57,4
	49,9
	55,9
	50,9
	44,2
	39,5
	39,5
	35,5
	41,0
	46,0

	
	
	MAX
	90,0
	85,9
	74,7
	83,6
	76,2
	66,1
	59,1
	59,0
	53,0
	61,3
	68,8

	
	% of GDP
	MIN
	3,6
	3,6
	3,7
	4,5
	4,8
	4,3
	4,1
	4,0
	3,7
	4,0
	4,2

	
	
	MAX
	5,5
	5,5
	5,5
	6,8
	7,1
	6,4
	6,1
	5,9
	5,6
	6,0
	6,2


Source: Authors estimates.
Thus, damage from free air pollution ten times exceeds the damage caused by water pollution. That is why, immediate measures should be concentrated on regulation of emissions in the atmosphere. Moreover, research findings show that according to risk estimate for the health of the population main attention should be immediately concentrated only on three basic pollutants: dust, emissions of sulfur and nitric oxides. These pollutants constitute more than 90 percent of pollution. At the same time, as studies on risk management demonstrate (Onishenko et al, 2002) that Russia possesses a considerable potential low cost and recoupment of measures directed at reducing pollution volumes. The aim of the short-term policy (10 years) can become stabilization of the emission levels of the fixed one. 

1.2. The link between ecological policy and exploitation 
of natural resources

The GDP fall between 1991–1998 became one of the reasons for a reduction in the environmental pollution. At the same time, emissions per unit of GDP considerably grew during the period between 1990–1995. This tendency continued right up to 1998–1999. However, then it turned to the contrary. At present СО2 emissions, for example, are lower than they were in the year 1990 calculated per GDP unit. Such positive changes became possible thanks to a cardinal shifts in GDP structure in favor of services sector and other sectors of the economy that differ with considerably lower environmental burden. Price reform was also a positive factor. Ending of hidden energy subsidies influenced the economy on the whole. It undoubtedly stimulated their saving (Gurvich et al 1997). This fact resulted in the improvement of weighted indices.

Natural resources sector of the Russian economy is its major element. It secures inflows of differential rent payments to the Russian economy in the form of tax revenues and in the form of the mentioned hidden energy subsidies. However, its outstripping development can undermine the basis for economic growth. Increase in the volume of natural resources production requires each time higher cost due to a diminishing marginal investment return in the mining sector. Its growth acceleration can lead to the fact that all rent will be spent of investments. In that case Russian economy will loose a very important source of support for other sectors development including new industries where a growing return to scale is notable. It is rather understandable that a hyper growth of the mining sector will result in a fast worsening of environment. It will happen not only at mining sites but mainly at the sites of transformation and consumption of raw materials. For example, increase in consumption of low quality coal on the European part of Russia. That is why a reasonable curbing of the mining sector growth by way of withdrawal of unstable differentiated windfall revenues (creation of a stabilization fund) will contribute to a more rapid economic growth. At the same time, this fact will allow to turn that growth into a cleaner one from ecological point of view.

At present there is a need in developing of sustainability indicators and methods of their empirical evaluation required for the development of an efficient long-term policy at the federal and regional levels. Here we propose to apply methodology for calculating indicators of stability for transitional Russian economy. 

We base our research on the well-known publication of Hartwick 1977, Dsgupta and Maler 1991, and Weitzman 1976. These publications demonstrate that economic stability can be determined by estimating the influence of mining of minerals on the welfare of the country in the long run. Different concepts that can be used for this purpose are offered in literature. Depreciation of the natural capital in Russia can be evaluated on the basis of calculation of Hotelling rent. A well-known Hartwick rule confirms that mineral rent should be invested in other types of capital (in particular, human built capital) in order to that the consumption level (or utility) does not diminish with time. Thus, Hotelling rent can serve as an important indicator for a required investment in the economy. 

According to a generalized stability criterion the consumption volume should not diminish with time. This requirement can be understood as a non-diminishing level of well-being that is represented by Haxian revenue and can also be approximated as a net product (NP). Another approach is based on the valuation of net investment (NI) as an potential index for regional economic development.

In 1980s a number of research projects on Hotelling rent were conducted in Russia (Vavilov et al 1986; Vavilov, Volkonsky, Eskin 1988; Sakhovaler, Eskin 1983). However, all of them analyzed command and administrative economy of the former USSR. 

Transition to a market oriented economy in Russia started in 1992 with the implementation of the program of mass privatization, price liberalization and liberalization of external economic tires, considerable reduction in public expenditure, restructuring of public enterprises, etc. So big changes in the national economy were accompanied with large fluctuations of all macroeconomic indicators. That in its turn considerably influenced economic stability of mineral consumption in the country. That is why, in determining the time period of our analysis we took into account specific features of Russian economic development in transition period. We also paid special attention to the correct use of macroeconomic and other indices necessary in obtaining a true picture of economic development of Russia and its regions. 

The issue for estimating the development stability and natural capital become exceptionally urgent for regions and countries that possess mineral resources. For that it is necessary to answer the following questions:

· What are the main components of the natural capital and what is its contribution to the welfare of a region and a country?

· What are the channels and efficiency of use of natural capital on the federal and regional levels including distribution of benefits and costs of mining?

· How to stimulate the sustainable development of a region from the point of view of changing capital flows and institutional structure in the use of mineral resources?

Calculation of sustainability indicator for a country rich in the natural resources should take into account their consumption. For this purpose we apply a concept of the economic rent that represents depreciation of the natural capital. Under the capital evaluation of the natural resources in this case the current cost of rent flow for the period of their consumption is understood. 

Valuation of economic discount of the natural capital is a good indicator for calculating regional potential and obtaining useful information for decision making in the sphere of economic policy in relation to the use of mineral resources. Economic discount takes into account a shift in the capital value of mineral deposits and the rent of their consumption. Each region should have a clear vision of economic rent and economic discount of the available mineral deposits in order to evaluate the efficiency of their mining and the level of stability of economic development.

Specific features of Russian transition economy require a correct taking into account of changes in macroeconomic indices on the valuation of flows and deposits of natural capital in order to avoid domination of financial factors while calculating stability. Both sustainability indicators (net product and net investment) demonstrate instability of economic development during 1994–1998 (Strurkova et al 2000). However, forecast of future values showed a more acceptable results (Strukova et al 2000).

At the same time, an unclear system of ownership and inadequate price signals (undervalued domestic prices) create premises for the inefficient development of Russian enterprises. They have big possibilities for increasing consumption of mineral resources at the level that exceeds the sustainability level. Exporters remain in the most favorable position. It is due to the fact that mineral export secures the highest revenues from the use of natural capital.

It is worth noting that the existing system of taxation of mineral resources does not create enough incentives for reinvesting funds obtained from the use of natural capital. (Strukova et al 2000) That is why the most obvious way for stimulating sustainable development on the region is formation of a targeted fund, which accumulates proceeds from the mineral resources taxation. 

Moreover, it is necessary to implement institutional reforms in order to secure more efficient management of mineral resources. These reforms will guarantee fare distribution of rent between the state and enterprise, regional and federal levels in order to satisfy consumption of the present and future generations. The first step can be creation of a stabilization fund, which will allow accumulating an unstable in time fraction of differentiated revenue. It is also expedient for decision making to start using indices of sustainable development calculated taking into account depreciation of the natural capital.
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