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ABSTRACT

Thi s paper investigates Russia' s system of environnenta
managenment, especially econom c tools used to control pollution
It al so describes the Russian experience with a system of
pollution fees. |In particular, we consider how the system of
pol lution fees works, how fee levels are set, the incentive
properties of the fees, and the ultimte use to the Russian
governnment of the revenue fromthe em ssion fees. Although the
em ssion fees are quite substantial for some pollutants, the

i ncentive properties of the fees are al nbst nonexistent. The
primary purpose of pollution fees is to generate funds for
state-owned enterprises to invest in pollution abatenent

equi prent. This is substantially different fromthe operation of
a pollution fee in the West.
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FOREWORD

This Working Paper is a product of the Environmental and Natural
Resources Policy and Training (EPAT) Project funded by the United
States Agency for International Devel opment (USAID). EPAT is
part of USAID s effort to provide environnental policy

i nformation to policymakers and practitioners in devel opi ng
countries. The objective is to encourage the adoption of
econom ¢ policies for pronoting sustainable use of natura
resources and enhanci ng environnental quality.

EPAT Worki ng Papers are witten for devel opnent professionals and
pol i cymakers in devel opi ng countries who are responsi ble for

est abl i shing and i npl enenting policies on the sustainable use of
natural resources and for civil servants, project officers, and
researchers who are directly involved in the inplenmentation of
devel opnent activities.



Thi s Working Paper deals with the system of environnental
managenent in Russia with a focus on economc incentives for the
control of air pollution. Initial conclusions indicate that the
econom ¢ incentives being used are very weak. Neverthel ess,
several positive results were identified fromthe pollution fee
system Urban planners in devel oping countries may find some of
the results of this effort applicable in their own situations as
they try to solve urban air pollution problens.

The contribution of USAID toward witing, printing, and
distributing this docunent is estimated to be $8,500. The
docunent is being distributed to nore than 2,000 policymakers and
professionals in devel oping countries. W will assess its

ef fecti veness by soliciting the views of recipients. An

eval uation sheet is enclosed with each mailing of EPAT
publications for that purpose.
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Deputy Assistant Adm nistrator Acting Director
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| NTRCDUCTI ON

Thi s paper investigates Russia' s system of environnenta
managenment, especially economc tools used to control pollution
It al so anal yzes the process by which Russia formed and operates
a systemof pollution fees. CQur analysis covered four years,
beginning in 1989 with the USSR s two-year experinent with
pollution fees in approximately 50 regions. It ended in 1993
when a system of pollution fees was in operation throughout
Russia. W focus on air pollution, identifying existing
liability nechanisns for environmental problens and anal yzing
econom ¢ incentives for regulating environmental pollution

An adm ni strative systemof environmental nanagenent that
corresponded to the Soviet system of econom c regul ation existed
in Russia until 1990. Then econonmic reforns elimnated this
mechani sm and forced the governnent to structure a new regul ati on
system based on economic tools. W try to answer these

guesti ons:

* What incentives entice polluting enterprises to reduce their
em ssi ons?

* What are the positive outcones of this systenf?

* What will increase its efficiency?

O course, the system has not been operating | ong enough for an
i n-depth analysis. Therefore, we conpensated for a | ack of
enpirical data by analyzing indirect factors and experts
estimates. Even with these shortcomngs, this investigation is
i nportant as Russia incorporates environnmental protection into
its energing free market system Soon, the only tools for
assessing environnental liability will be |legalized economc
mechani sns |inked to a system of environnmental standards.

As privatization gives many rights to new owners, there is a
danger that the bal ance between the rights of these owners and

their environmental liabilities will shift to favor business.
Weaknesses within the economc and | egal systens could contribute
to this shift. |If this occurs, the environnent will be the

| oser. Does the existing systemof fees create sufficient
incentives for firnms to invest in environnental protection? Are



there nore effective ways to encourage busi nesses to naintain
envi ronnent al standards? Answers to these questions nust take

i nto account the market systemnow forming in Russia. This work
is an attenpt to use United States nmethods to anal yze the Russi an
system of managi ng envi ronnmental protection

THE COVVAND- AND- CONTROL SYSTEM OF ENVI RONMENTAL MANAGEMENT

Formerly, the USSR used a conmand- and-control system of
environnental regulation. It involved a centralized

determ nati on of exactly what pollution control nmeasure each firm
or factory nmust adopt. This system of environnental managenent
consi sted of several elenents:

* a system of environmental quality standards,

* a systemfor planning and financi ng environnental controls, and
* a systemfor nmonitoring and controlling environmental quality.
Several legislative acts established the main features of the
conmand- and- control system and spelled out the responsibilities
of various environmental protection ministries and organi zations.
Begi nning in 1968, the USSR Politburo adopted several fundanental
acts [note 1] governing the exploitation of the environnment and
nat ural resources:

* the Fundanental Land Managenent Act of 1968,

* the Fundanental Water Managenent Act of 1970,

* the Fundanental M ning Managenment Act of 1975,

* the Fundanmental Forests Act of 1977,

* the Atnmospheric Air Protection Act, and

* the Wldlife Protection and Utilization Act of 1980.

The USSR | eaders set their environnental protection goals in the
1969 Fundamental Public Health Act. THE CONSTI TUTI ON ( THE MAI N

LAW OF THE USSR first nentioned the necessity of protecting the
environnent in 1977.

The System of Environmental Quality Standards



In accordance with the Public Health Act (USSR Suprene Sovi et:
1969), the Mnistry of Public Health devi sed and adopted
environnental quality standards. Anbient standards played a key
role. In the

USSR, the system of standards was the Maxi mum Perm ssi bl e
Concentration of hazardous substances in the anbi ent environment
(at mosphere, reservoirs, and soils).

Introduced in 1969, the standards assuned that pollution at

Maxi mum Per m ssi bl e Concentration | evels corresponded to the
maxi mum anmount of pollution the atnosphere could absorb w thout
causi ng damage to the environnment or to people. The Mnistry has
set these standards for nore than 200 substances. Exanples of
average daily Maxi mum Perm ssi bl e Concentration standards for
urban areas (in ng/ mcubed) include:

* sul phur di oxide - 0.05,

* chlorine - 0.03,

* hydrogen sul fide - 0.008,
* carbon nonoxide - 3.0,

* nitrogen oxide - 0.04, and

* particulates (nontoxic), 0.15 (USSR Statistical Committee:
1989-1990) .

The M nistry established these standards based on nedica

requi renents w thout concern for economcs or other factors. The
standards are nore severe than those in many other countries
(Russian Statistical Conmttee 1994) [note 2] and are nostly
unattai nable. According to 1980s data, polluting enterprises
exceeded Maxi mum Perni ssi bl e Concentrati on standards by an
average factor of 2.5 or two and a half times worse than the | aw
al | ows.

The cities of the fornmer USSR had the nost severe problens. For
exanpl e, 16 large towns exceeded t he Maxi mum Perm ssi bl e
Concentration for dust em ssions by nore than 3 tinmes as much as
the law allows [note 3]. Fourteen cities exceeded sul fur dioxide
standards by a factor greater than three [note 4] According to

t he Atnospheric Air Protection Act (USSR Supreme Sovi et 1980),
cities could attain Maximum Perm ssi ble Concentration | evels by
speci fyi ng Maxi mum Perni ssi bl e Levels of emi ssions for stationary
pol lution sources. The act al so established standard
concentrations of harnful substances for nobile em ssion sources.

But the act only controlled auto em ssions of carbon nonoxi de.
Aut onotive fuel standards regul ated | ead and sul fur em ssions.

These pernissible levels applied to new as well as operating
busi nesses. The State Hydro-Meteorol ogical Conmttee and the
Mnistry of Public Health calculated the standards. The



At mospheric Air Protection Act introduced the standards to the
USSR [note 5] on Jan. 1, 1980. But as w th Maxi mum Perm ssi bl e
Concentrations, the Mnistry enacted Maxi num Perm ssi bl e Level
standards w t hout considering the economc situation. They
proved nore optim stic than realistic. As emi ssions continued at
substantially higher levels than margi nal standards, the Soviet
M nistry recogni zed that strict perm ssible | evel observance
woul d force nost industries to close.

To prevent the acconpanyi ng econom ¢ upheaval, the USSR Counci

of Mnisters adopted, by special decision, Tenporary Coordi nated
Level s of em ssions (USSR Council of Mnisters 1980). These
policies made it possible for enterprises to gradually cut back
em ssions to conply with the permissible level. Policymakers
devel oped speci al em ssion reduction prograns for |arge
enterprises. These prograns al so considered all abatenent costs.

These tenporary policies, therefore, represented a conprom se

bet ween environnental and econonmic goals. Initially, the
Mnistry fixed margi nal permssible | evels of em ssions and
Tenporary Coordi nated Level s of em ssions for the | argest
enterprises only. Only 14 to 18% of all polluting enterprises
had such standards fromtheir introduction until the start of the
pol lution fee experinent.

The System of Pl anning and Fi nanci ng Environmental Efforts

Begi nning in 1982, environnental planning becane part of business
producti on plans, general city devel opment plans, and regi ona

i ndustrial |ocation and devel opnent schenes. Plans included the
step-by-step attai nnent of Maxi mum Permi ssible Levels for each
enterprise. Polluting enterprises needed to first achieve the
tenmporary levels and then, gradually, the nmaxi mum Thus, al
affected enterprises had to build special investnent limts into
their production plans. These investnents were their main
abatenment activities and had to be sufficient for themto first
reach the tenporary and then the maxi mum|levels. They were

wor ked out by corresponding Mnistries of the USSR and Sovi et
Republics on the basis of executive authorities of regional and

| ocal legislatures. A draft docunent for a 15-year environnenta
protection and rational natural resource use program i ncorporated
the concept. This Long-Term Ecol ogi cal Programwent into effect
in 1990 with the goal that all Soviet enterprises would comply
wi t h Maxi mum Permi ssi bl e Levels by 2005 (USSR State Comittee on
the Scientific and Technol ogi cal Devel opnent 1980).

>From 1981 to 1990, different regions and towns devel oped one- and
five-year abatenment activity and econom c devel opnent plans. The
USSR State Planning Committee set state investnents for
environnental protection. It recommended the Long- Term

Ecol ogi cal Program as the primary environnental docunent. And

t he Regi onal Conpl ex Schemes of Environnmental Protection

est abl i shed the groundwork for the Program Since 1984, these
state-financed schenes were the primary environnmental docunents



for the nost polluted regi ons such as Lake Ladozhskoe and Lake
Bai kal . The schenes stipul ated that abatement costs for
enterprises would be separate from expenses.

Funds for abatenent were allocated to enterprises fromthe budget
of a corresponding branch of a Mnistry after its budget was
coordinated with the state organi zati ons responsi ble for
environnental protection. The state agencies included the
Mnistry of Agriculture, Mnistry of Forestry, Mnistry of Water
Managenent, Mnistry of Fi sh Resources Managenent, State
Conmittee of Hydro-Meteorol ogy, Mnistry of Public Health,
Mnistry of Energy, and the State Conmittee for Mneral Deposits.

Funds for inproving the infrastructure, such as sewage systens,
came from |l ocal budgets and contributions fromindustry seeking
to build new production facilities. Thus, the State Pl anning
Committee of the USSR determ ned the total abatement costs. The
Conmittee distributed part of the noney anong ministries that, in
turn, distributed it proportionally anong enterprises that had
filed clains. The Comrittee then distributed remaining funds
anong the regions. Further, enterprises could take abatenment
expenses fromthe regional environnmental programresources. The
funds increased after 1984. Also, enterprises could allocate
their resources for infrastructure construction (see figure 1).

Figure 1. Allocation of Mney for Environmental Uses

The reallocations were intended to help industries attain
environnent al standards. Every year, the appropriate mnistry

i nformed enterprises about their em ssion reduction goals. The
mnistry also instructed them about their corresponding
investnments and limts on using investment resources such as
capacities of construction organizations and materials. In this
way, the government planned financial and physical aspects of
envi ronnental control

After the USSR Council of Mnisters Environmental Protection
decision in 1978, all construction projects had to neet certain
environnental standards. Oficially, large projects had to
undertake an Environnental |npact Assessnment. However, the USSR
State Construction Commttee really deci ded what environnenta
requi renents they had to neet.

Finally, in 1989, policymakers consolidated environnenta
expertise into the State Environnmental Conmittee. Before then
the State Planning Committee and State Construction Committee of
the USSR performed simlar functions.

Moni toring Environnental Quality and Control

Pol i cymakers assigned the tasks of nmonitoring and controlling
environnental quality to the state organi zati ons nenti oned



earlier. The State Conmttee for Hydro-Meteorol ogy becane
responsi ble for nmonitoring anbient pollution |levels. The
Mnistry of Public Health dealt with toxins and hazardous
subst ances including food contam nation. Before the State
Environnental Conmittee's formation in 1989, these ministries
were responsible for controlling air quality. They were
responsi bl e for establishing Maxi num Perm ssible Levels and
Tenpor ary Coordi nated Levels, controlling conpliance, granting
em ssion permts, nmonitoring the environment, and providing

di ssipation information

These ministries had inspection services with [imted rights to
penal i ze polluters. After a 1982 decision by the USSR Presidi um
of Suprenme Soviets, they becanme the primary adnministrative units
for protecting air quality. Their enforcement tools included
penalties (a maxi mum of 100 rubles), with the official ruble
exchange rate at 1 ruble = $1.6 US, crimnal proceedings
(rarely), and business closures (al nost never).

Estimating the Effectiveness of the Command- and- Contr ol
Managenment System

As many Russian specialists have nentioned, the conmand-and-
control system of environnental managenent, which |lasted from
1980 to 1991, did not create sufficient incentives to inprove
abatenment activities. Nevertheless, since 1980, harnful air
em ssi ons have declined steadily despite increases in the
producti on of goods (see table 1).

Table 1. Conparing Changes in Harnful Em ssion Volunmes and
Produced National Inconme in Real Prices

For ner USSR Russi a
1976 1980 1985 1986 1987 1988 1989 1990 1991 1992

Total em ssions
76.7 72.8 86.3 66.5 64.3 61.7 59.6 62.2 31.8 28.2

fromstationary sources (ml. ton)
(34.1) +

GNP (bil. rubles)
525* 619 777 799 825 875 943 1000 1300 180
(644)** +

Def | at or 108. 6 90 2500

* Estimated

** For Russia, only Gross Donmestic Product is represented in the
statistical surveys. It is approximately equal to the G oss
Nati onal Product for Russia.



+ Russi a

Source: Cal cul ated on the basis of USSR Statistical Conmttee
1985, 1988, 1989, 1990

W believe the 1990 em ssion increase could be the result of
better nonitoring and nore conpl ete anal yses follow ng the USSR s
pollution fee experinent. The pollution abatenent investnent
data in figure 2 show, in real prices, that investnments grew from
1976 to 1979, declined between 1980 and 1985, then grew again
until 1991, and have been falling ever since. To understand the
reductions from 1980 to 1985, consider the cost dynam cs of
creating and installing special equipnment that captures gases and
renders them harnl ess.

Figure 2. Environnental Protection Investnments for the Forner
USSR (in real prices)

Base year for prices: 1984

Source: USSR Statistical Commttee, 1985, 1988, 1989, 1990,
1992, 1993

Tabl e 2 shows that the nunmber of air pollution abatenent
facilities built and installed dropped between 1981 and 1985
conpared with 1976 to 1980. At the sane tine, the m ninmm

speci fic abatenent capacity cost per unit was a |ow 4.5

rubl es/ m cubed/ hour for gas. The cost per unit decrease for
absor bed

gases from new Tenporary Coordi nated Levels presented an
opportunity to account for the margi nal abatenment cost curves for
each pollution source. Thus, em ssion reductions were

di stributed anong enterprises nore efficiently.

Table 2. "Investnent" in Air Pollution Abatenent

Peri od 1976-80 1981-85 1986-90 1990 1991 1992

Gas Abatenent Facilities (per mllion cubic nmeters of gas/hr.)
20.4 20.0 22.5 16.4 8.2 5.6

Source: Tietenberg 1992

Abat enent i nvestnents grew between 1985 and 1990 because the

Regi onal Compl ex Schenmes of Environnmental Protection enacted in
1984 began to take effect. Businesses required additiona

i nvestnments to conply with the schenmes. Regional channels for
distributing centralized environnmental investnments suppl enmented

i ndustrial ones. The federal budget provided resources through
the mnistries and regional budgets. This period was the peak of
t he conmand- and- control nanagenent systens.



Conmmand- and- control corresponded to the general planned economc
managenent system Its disintegration in 1991 and 1992
corresponded with that of the planned econony. |[If comrmand-and-
control had continued, the Maxi mum Pernissible Levels fixed by

t he Long- Term Ecol ogi cal Program (USSR State Committee on the
Scientific and Technol ogi cal Devel opment 1980) woul d have been
achi eved by 2005. But they woul d have needed nmany nore abat enent
i nvestments. Experts estimated that abatenent investnments woul d
have had to increase 2.2 to 2.9 tinmes (USSR State Conmittee on
the Scientific and Technol ogi cal Devel opnent 1980). Though the
conmmand- and- cont rol system produced sone positive results, it was
expensi ve. The systens of environmental planning and nanagenent
did not encourage businesses to seek the cheapest nethods to
conply wi th Maxi mum Perm ssi bl e Levels.

Al t hough conmand- and-control did not solve the forner USSR s
environnental problens, it did prevent sonme deterioration of
environnental quality. |Its influence on polluting enterprises
was marginal, yet tangible. How w Il the disintegration of
conmand- and- control affect environmental protection? 1Is the

i nfl uence of the new system just now taking shape, conparable to
the old? What will happen to pollution dynamcs after the
Russi an econom c crisis?

In 1988, All-Union and Russian Environmental Conmittees began to
manage pollution control. 1In 1989, the All-Union Conmittee
organi zed an experinment for introducing pollution fees. 1In 1991
the pollution fees began to operate throughout the former USSR
Al'so in 1991, the Russian Environnental Conmittee becane the

M nistry of Environmental Protection and Natural Resources, and
its responsibilities increased. In 1992, policymakers adopted

t he Russian Law on Environnmental Protection, and the Mnistry
continued to create nodern institutions and nmechani sns for

envi ronnent al managenent .

THE 1989- 1990 EXPERI MENT

At the end of the 1980s, policynakers realized that command-and-
control would not survive the transition to a market econony.
Transition to a new system of managi ng environmental protection
becanme an obvi ous need. Wy did a comrand-and-control system
operate successfully in the United States market econony but fai
in the USSR? The reason lies in the differences in the command-
and-control systens. In the United States, the governnment
concentrated on setting anbi ent and technol ogi cal standards, then
worked with the judicial systemto enforce them In contrast,

t he Sovi et governnment enphasi zed abatenment investnments. Although
poli cymakers in the USSR set em ssions standards, they were
seldommet. The basis of the Soviet command-and-control system
was centralized materials and financial provisions for
environnental investnents. Therefore, when the system of



centralized planning and finance col |l apsed, so did the comrand-
and- control system

The Sovi ets recogni zed that their adm nistrative mechani sm for
controlling pollution was inefficient and likely to becone nore
so. |Its scientists and nanagers al so knew t hat during the
transition to a market econony, they badly needed to create new
nmet hods of environnental protection. As a result, the USSR State
Envi ronnental Committee began a systemof pollution fees for air
pol lution, water pollution, and solid waste di sposal. From 1989
to 1990, they conducted an experinment involving about 50 forner
USSR regi ons, including many severely polluted cities such as
Moscow, Dnepropetrovsk, Zaporozhje, and N zhny Tagil .

The Conmittee carefully planned the experinent to provide
representative results. The participating regions varied in

t hei r geography, climate, natural resources, econom c conditions,
i ndustries, and population. 1In Russia, for exanple, researchers
conducted the experinent in such cities as Mbscow and St

Pet er sbur g whi ch have:

* 10% of the popul ation
* nmost industrial production, and

* pol lutant em ssions (except carbon dioxide) at 1,153,000 t/yr.
(Mbscow) and 608,300 t/yr. (St. Petersburg).

Tver, Vol ogda, Cherepovets, Kostroma, and Jaroslavl fromthe

Eur opean regi on of Russia also participated. Several of these
cities are industrialized and polluted. 1In Jaroslavl, em ssions
average 309,700 t/yr. 1In Cherepovets in Vol ogda region, hone to
Russi a's biggest netallurgical plant, em ssions reach 741,700
t/yr.

Though nost of the regions were in Russia and the Ukraine,
researchers assured geographical diversity by including the

Si beri an regi ons (Kenerovo, 202,000 t/yr. of em ssions and

Ni zhniy Tagil in the Ural, 668,500 t/yr.). Regions containing
uni que natural objects, such as the Irkutsk regi on which contains
Lake Bai kal, also participated. Annual em ssions in |rkutsk
average 156, 600 t/yr.

The | egal basis for the experinment was a decision by the USSR
Council of Mnisters. Local authorities resolved questions of
regi onal participation. Although central and |ocal Sovi et

aut horities endorsed the experinment, they actually had no | ega
foundation for inposing effluent fees. Enterprises could, and
often did, refuse to pay. Therefore, environnmental authorities
had to find indirect ways to control such enterprises. One way
was to require themto submt projects to an environnenta
authority for approval. The authorities could wthhold their
approval until the enterprise had paid all of its outstanding
pol I ution fees.

During the experinment, the governnent tested several nethods for



cal cul ating and collecting pollution fees but preferred two. The
first nethod nmeasured econoni c damage, and the second cal cul at ed
regi onal environmental nmanagenment costs.

The Probl em of Damage Estimation: Pollution Fees

Danage estimation was the basis for the first nethod for
calculating pollution fees. The Central Econonics and

Mat hematics Institute in Moscow and the Sunskoy (now UKrai ne)
Physi cal - Technical Institute led the efforts to develop esti mates
for econonmi c damage from environnental pollution. The foundation
for these investigations were cause-and-effect analyses. In

t hese types of anal yses, researchers try to trace em ssions of
harnful substances fromtheir sources to their concentration
points in the atnmosphere (reservoir) to real damage and
ultimately to econom ¢ damage (Russian Statistical Committee
1994, State Committee of the USSR for Science and Technol ogy
1983, and Gof mana 1977). Russian econonists working with

bi ol ogi sts, physicians, and neteorol ogi sts had conducted these
cause-effect analyses for nore than 20 years.

The first step in these anal yses examined the total volume and
structure of em ssions. They used di spersion nodels to neasure
concentration. For atnospheric en ssions, the researchers

consi dered such factors as the source |ocation, the pipe height,
wi nd direction, and topography [note 6] They cal cul at ed

di ssipation for projected new em ssions sources to estimate their
i nfl uence on econom c activity.

Usi ng concentrations of harnful substances, they estimated the
real influence of the pollutants on the environnent and the
econommy. To estinmate damage, they considered the follow ng types
of influences:

* worsening quality of life (including recreation, health, and
nortality),

* dimnishing service |ife of real assets such as buil di ngs,

* increasing concentrations of hazardous substances in air (or
wat er) used in production, and

* dimnishing agricultural crop capacity and slowi ng forestry
bi omass grow h.

>From enpirical data, they constructed functional dependencies
bet ween concentrations of harnful substances or em ssions and

val ues of physical indices such as cooperative productivity. The
Sunmskoy Physi co-Techni cal Institute conducted nost of these

i nvestigations. Last, researchers introduced nonetary val uations
of physical |oadings on the environnent into the analysis.

Thi s approach toward cal cul ating pollution fees was very



conplicated to put into practice. First, the USSR regul ated al
prices. Therefore, prices did not reflect the econom c val ue of
resources. This pricing policy contradicted the |aws of the
mar ket pl ace. For exanple, agriculture had differentiated
purchase prices in order to extract excess profit with the help
of prices. Under this system if land costs in regions A and B
were equal but soil productivity in region A was tw ce that of
region B, then the purchase prices in region A were tw ce those
inregion B. This plan required farners to sell their crops to
the state. This systemof pricing is, of course, inpossible to
use i n assessing damage

The second reason it was difficult to estimte damage from

pol lution was that the objects of evaluation included health and
nmortality. It is difficult, even in a market econony, to find
adequat e econom c indices to evaluate these factors.

The further devel opnent of nethods for estimati ng econom ¢ damage
frompollution followed two directions. First, work has
continued on detail ed, sector-specific, damage estimates. For
exanple, to estimate harvest |osses, researchers cal cul ated
mar gi nal costs. To estimate health | osses, they cal cul ated the
costs of preventing disease. Alternatively, they proposed an
approach that uses a sinpler, standardized nethod of estimating
damage. In this approach, researchers assuned damages to be
proportional to aggregate em ssions. They used proportionality
factors to devel op several techniques.

Pol i cymakers can find explanations of the various methods of
calcul ating coefficients in different books (Gof man and Gusev
1977). But beginning in 1983, researchers assenbl ed these

nmet hodol ogi es and published themin the RULES FOR THE DAMAGE
ESTI MATI ON ( Gof man, Qusev, and Bal at sky 1986; and Gof man, QGusev,
Bal at sky, Gol ub, Lemeshev, Midretsov, and Ushakov 1987).

The standard way to cal cul ate danage is by using a single
formul a:

Mui = Gamma x Sigma x M (1)

where Mu is estimation of damage; Gamma i s nonetary assessnent of
one ton of conventional aggregated enissions; Sigma is a special
coefficient for accounting for regional features, and Mis an

i ndex of aggregated emi ssions. Further

M=AL nl + A2 n2 + ... (2)

where m is total volunme of the i-substance enmissions and Al is
the coefficient of conparable danger of the i-substance. The
gui debook menti oned above lists all possible nmeanings of Al in
equation (2) (Rules 1986, 1987). By neans of the A, one could
aggregate various harnful substances and di scount themto
conventional types of em ssions. There are different ways to
define the Ai. The first approach sets the Al to the reciproca
of the Marginal Permssible Concentration of the pollutant. An
alternative approach takes into account nore conplicated
correl ati ons between pollution and human heal th, pollution and



land fertility, and so on. Explanations of the methods for
cal cul ating coefficients A, are el aborated el sewhere (Gof man
and Gusev 1977).

Thus, it is possible to use the RULES for point sources of
pollution, and on this basis, calculate approximte |evels of
damage. These nethods for cal cul ati ng danages are gui del i nes and
may differ dramatically fromnore rigorous case-by-case
assessnment of damage |levels. The rules have the advantage of
sinmplicity and ease of use.

Al enpirical attenpts to evaluate failed. For that reason,
econom sts proposed to set to the econony-w de aggregate

mar gi nal abatenent cost (capital costs). For exanple, for the
period 1982 to 1985, they proposed to |et equal 2.5 rubles/t of
conventional emissions. It was to increase 3 rubles/t over a

5-year period. Then was approxi mately equal to the margina
abat ement cost. Because this fornmula neasures control costs and
not damages, economi sts could not use it for calculating the

| evel of abatenment cost efficiency. But the approach's
sinmplicity resulted in its being actively used during the |ate

i ntroduction of a pollution fee system

Second Method of Cal cul ati ng Fees: Sharing Abat enent Costs

The existing methods for calculating pollution fees have severa
problenms. The worst problemis that none of the damage paynents,
inthe cities using this nmethod, have correlated with the

cal cul at ed damage val ue because enterpri ses have been unable to
pay. For that reason, econom sts have proposed a second approach
for calculating pollution fees. This new approach first defines
the cost necessary to realize a program of regional pollution
control (K). Next, the governnent cal cul ates paynents for each
pol l uter based on its share of abatenent costs:

P = KM/M (3)

where Pj is emssions fee, M is enmssion of the j-polluter, and
Mis total em ssions.

The payments cal culated by formula (3) were 10 to 15 tines | ower
than the I evel of incurred damage cal cul ated usi ng damage
estimates. Two case studies illustrate the two approaches. One
met hod was used in Vol ogda, the other in Mbscow. The follow ng
explanation clarifies the difference between the first and the
second approach.

To cal cul ate the val ue of conventional em ssions, we used
equation (2). If we conpare formula (1) and (3), then is the
mar gi nal abatenent cost and K/Mis the average abatenent cost.
If the function of abatenent cost is linear, then and K/'M
coi nci de

In recent years, experts' estimates prevailed in direct methods



of damage calculation. One of the | atest exanples is an expert's
damage estimate froma national report about the Russian
envi ronnent .

To create the necessary incentives for enterprises to curtai

em ssi ons, the governnment proposed a special systemof limts.

For emissions within the standard, they cal cul ated paynments using
formula (1) or (3), yielding a common tariff. They assessed

em ssions exceeding the limts at a higher penalty tariff. They
set each plant's tariff individually. It was equal to the ratio
between the investnents the enterprise needed to reduce eni ssions
to the Tenporary Coordinated Level and the total anount of

em ssi ons needi ng reduction.

They defined the penalty j as
Rho j = Delta Kj over Delta M (4)

where Kj is investnents foreseen for the j-enterprise for

em ssions reduction by the ambunt M. They levied the fee j on
the difference between actual em ssions and the Tenporary
Coordi nated Levels.

The main reason for calculating fees based on forrmula (3) lies in
its construction. That is, the government cal culated the cost to
nmeet environnental goals for each locality. The costs differ
fromregion to region. To calculate penalties, one should know
the cost for each enterprise. Unfortunately, obtaining such data
is nearly inpossible. Therefore, in 1992, policynakers
sinmplified the method. The Russian Council of Mnisters decided
to adopt single paynent rates for the entire Russian territory

al t hough the rates may differ according to |ocal policy.

However, local authorities could use different approaches for
different polluters, especially when they took into account

regi onal conditions.

The experinment denonstrated that it was possible to determ ne and
sonmetines collect pollution fees. But it also reveal ed nunerous
i npl enent ati on problens. The main probl emwas not having a | ega
basis for collecting fees. The executive decision was an
indirect basis for collecting them Therefore, it did not stand
up in legal actions against polluters who refused to pay. Even
so, beginning in 1991, Russia inplenented pollution fees

t hr oughout the country.

RUSSI AN SYSTEM OF PCLLUTI ON FEES I'N 1991

In 1991, the Russian government introduced fees for stationary
and nobile air pollution sources, water pollution, and solid
wast e di sposal



Legal Basis

A 1991 decision by the Russian Council of M nisters established
the I egal basis for pollution fees and their inplenentation

The deci sion adopted fees for 1991 and stressed it would coll ect
fees fromall polluters independently of their institutiona
posi ti on whet her governnent-owned or private. The decision
opened the possibility of reducing sone regional fees due to
envi ronnent al and econom c conditions by negotiating anong
parties and adopting to | ocal conditions. It nmade a speci al
provision to include environnental protection costs in their

cal cul ati ons.

Fee Rates

Suppl ements to the decision included rates of fixed fees. There
were two rates for water and air pollution--one for em ssions
below the limt and another for em ssions above the [imt. Fees
for above-limt em ssions were five tinmes greater than for bel ow
[imt em ssions. Tables 3 and 4 show fee exanples. The decision
establ i shed pollution fees for atnospheric em ssions of 211

subst ances.

Table 3. Fees for Selected Air Pollutants, 1991

Fee rate (rubles/ton)

Pollutant ------cmmmmm i e e e e e e o
al | owed eni ssi ons above-limt em ssions

NO 55.01 263. 39

Sul pher Di oxi de 66. 00 316. 00

Pb 10, 999. 89 52, 666. 14

Dust (tinber, lime, coal) 22.01 105. 39

CcOo 1.09 521

Benzopyr ene 3, 300, 000. 00 15, 800, 000. 00

Source: Russian Council of Mnisters 1991

In the same way, the decision fixed water pollution fees for 92
pol lutants on the basis of two rate types (table 4). It also
fixed fees for above-standard em ssions for 33 pesticides. The
Council of Mnister decision did not levy fees on

t echnol ogi cal | y- approved amounts of pesticide because of unstable
econom cs in agriculture.

Table 4. Fee for Selected Water Pollutants, 1991

Fee rate (rubl e/kg)



Pollutant --------mmm e e e e
belowlimt discharge above-linit discharge

Al um num hydr at e 8.870 46. 934
Ani l'i ne 4, 435. 000 23, 467. 000
Vanadi um (V) 443. 500 2, 346. 700
al 44. 350 234. 670
Arsenic 8. 870 46. 934
Phosphat es 17. 740 93. 868

Source: Russian Council of Mnisters 1991

For mobil e sources, the Council calculated the fee per ton of
fuel. Fees were 6.83 rubles/t for diesel fuel, 5.10 rubles/t for
petrol wi thout |ead, and 8.40 rubles/t for petrol with [ead. The
price of one ton of retail petrol was 400 rubles/t, with the fee
representing 2.1%of the price. The price of whol esal e petrol
was about 1200 rubles/t, with the fee conprising 0.7% of the

pri ce.

Finally, the Council decision set fees for solid waste di sposal
dividing the wastes into four classes according to their risk.
Di sposing of one ton of solid waste at the highest risk |evel
cost 100 rubles. Nontoxic solid wastes cost one ruble/t.

The essential feature of the pollution fee systemwas its
uniformty, independent of |ocation. But, the regions had
different abilities to absorb and conpensate for pollution. For
that reason, the Council introduced a special correction factor
simlar to in equation (1), to account for regiona
differences. Policymakers nultiplied the previously-nentioned
pollution fees by the correction factor. For air pollution, the
country was divided into 11 regions. The Far Eastern Regi on had
a correction factor of one for air pollution. The Ural Region
had a correction factor of twd. For water pollution

pol i cymakers divided the area into 99 water regions.

Correction factors solved only part of the problem As nentioned
earlier, one of the main goals of the pollution fee systemwas to
create independent funding sources for regional environnmenta
prograns. For that reason, policymakers linked fee rates with
regi onal financial demands.

Envi ronnent al Funds

The system of environmental funds had three |levels: |ocal

republican (regional), and federal. According to 1991 data from
the Environnental Protection and Natural Resources Mnistry, the
government col |l ected about one billion rubles as pollution fees,

penal ties, and conpensation for environnental damage. The main
source was the fee for allowed pollution (65%. Above-standard



pollution fees constituted 14.8% actions - 9.3% penalties -
2.6% and other sources - 8.6% Penalties and conpensation
constituted only 12% of the total. Cearly, fees for allowed
pol I uti on becane the main source of environmental funds. In
1991, the government transferred 25.1 million rubles (2.6% to
the federal environnmental fund.

An anal ysis of how the governnent allocated environnmental funds
resources showed that they spent only 53.2% At the end of 1991
0.4 billion rubles remained in the fund. After policynmakers

rai sed prices on Jan. 1, 1992, the funds depreciated nore than 10
tinmes.

Wy did the governnent |eave such a |arge sumunspent? The
explanation may lie in the inportance of regions having the
institutional structure for nanagi ng environnental protection

As a rule, the regions that participated in the experinment from
1989 to 1990 were better prepared to introduce pollution fees.
The only exception was Moscow. The 47% of funds it spent was
lower than in other participating cities. The reason lies in the
conflicts between | egislative and executive authorities who could
not agree on how and where to spend the noney.

A maj or problemthat surfaced during the experinent as well as
afterwards was coll ecting paynents from polluting enterprises.
Because there was no | egal basis for collecting pollution fees,
payi ng themwas voluntary. As a result, many enterprises sinply
refused to pay. The governnment sued themwth [ittle success.
In Moscow, of the 95 cases that went to court or arbitration,
only 16 were resolved in favor of Mdsconpriroda (the Myscow
Environnental Committee). The enterprises that refused to pay
were often [ arge, nonopolistic factories that had political and
econom ¢ power in both | ocal and federal governments. For
exanpl e, in 1990, the auto manufacturer ZIL did not pay the 10
mllion rubles it owed the environmental fund. 1In 1991, electric
power stations in Mdscow (Mosenergo plants) also refused to pay.
According to estimates, if the governnent had coll ected fees and
satisfied all actions, the environnental fund would have

col  ected about 200 mllion rubles in Mdscow al one. The

Envi ronnental Protection Act of 1992 took into account all these
aspects.

THE 1992 ENVI RONMVENTAL PROTECTI ON ACT: DEVELCPI NG A FEE SYSTEM

The 1992 Environnental Protection Act |egalized the system of
pollution fees that had been in operation since 1989. Chapter
I11, Article 20 of the Act established fees for allowed and
above-limt em ssions. The Act stressed polluters

unquesti onabl e obligation to pay the fees, thereby elimnating
any basis for contesting them Furthernore, the Act required al
polluters to have licenses. The |licensee had to sign an
agreenment that fixed fees for allowed and above-limt pollution



Such an agreenment had as nuch judicial force as any ot her
docunent and was the basis for fulfilling Article 20. The
Russi an governnent settled paynment rates, but executive
authorities could change them On Aug. 28, 1992, the gover nnment
adopted a procedure for calculating fees and a marginal |evel for
pol lution and other harnful influences (Russian Council of

M ni sters 1992).

The Act also increased the 1991 fees fivefold and expanded the
possibilities for regional differences. Regional authorities,
with the federal governnent's help, defined regional differences.

They planned to introduce a new paynent systemw th regi ona
differences in 1993. They were to add fees for other types of
harnful activities such as noise, vibrations, electromagnetic
fields, or radiation.

The Act established a system whereby environnmental funds would be
out si de the general budget (anal ogous to the Social Security
Trust Fund in the United States). The system has three |evels.
The highest is the federal fund. The mediumlevel is the

regi onal (republican) fund. The |lowest level is the |oca

(rmunici pal) fund. According to the Act, 10% of pollution fees go
to the general federal fund and the remaining 90% go to maintain
environnental authorities. O this latter allocation, 60% went
to the local fund, 30%to the regional fund, and 10%to the
federal fund. This fixed, |egalized procedure regul ates the

al l ocation of pollution fees collected.

OTHER ECONOM C | NCENTI VES

The Taxation Act (Russian Suprene Soviet 1991) exenpted up to
30% of "profits"” allocated for environnental purposes fromthe
profit tax. The Environmental Protection Act outlined broader
tax privileges. But these privileges can be used together only
if there are correspondi ng changes in other |aws, which are
unlikely. The Russian Finance M nistry opposes such changes
fearing they would further worsen Russian budget deficits.

It would be interesting to follow incentives arising from

exi sting tax preferences, but such data are unavail abl e.
However, Col ub's unpublished anal yses suggest that the current
system of taxation, fees, and preferences do not create enough
incentive for businesses to allocate resources to the
environnent. If all environnental investnents were tax-exenpt
and free fromval ue-added taxes, the pollution fee should be no
| ess than 48% of the necessary abatenent costs. Qherw se, the
fee should be substantially higher



ANALYSI S OF THE PCLLUTI ON FEE SYSTEM S FI RST RESULTS

Qur study's main purpose was to conpare the effectiveness of the
pol lution fee system and the conmand-and-control system of

envi ronnent al managenent. Because the system was new, we wanted
to identify the direction of fee devel opnent and enforcenent.
Furthernore, we conducted our study during an economic crisis and
had to elimnate those influences.

As a result, we based our analysis on case studies. To
understand the effectiveness of the pollution fee system we
anal yzed the dynam cs of investnments in environmental protection

I nvestments were cut three tines in 1992 conmpared with 1990. But
according to expert estimations, the average investnent reduction
from1990 to 1992 was twofold (Shatalin 1994). The economc
crisis can only partially explain this reduction. Further

curtail ment nmeans that new investnment sources did not reach the
1990 levels. Wiwy? In Russia, there are now two main sources of
environnental investnents [note 7]. They are environnenta

funds (collected pollution fees) and abatenent investnents of the
pol luting enterprises.

Polluting enterprises invest their own resources in abatenent
equipment if it is nore profitable than paying pollution fees.
>From our anal yses, we concl uded that, given the existing economc
difficulties, pollution fees are not providing sufficient
incentives for enterprises to apply their own resources for

envi ronnent al pur poses.

Usi ng data on abatenent investnments and expected em ssions
reduction, we conpared the volune of air em ssion fees with the

| evel of investnents. CQur calculations showed that the anmount of
i nvest ment necessary to reduce em ssions was several tines higher
than the pollution fee for that em ssion. For the energy sector
and for ferrous netallurgy, we calculated the ratio between the

i nvest ments needed to reduce em ssions by an amount V, 1(V), and
t he amount of fees, P(V), that the enterprise would save if it
made the investnents 1(V). The ratio I(V)/P(V) was 4.2 to 11.6
for the energy sector and 3.3 to 12.2 for ferrous netall urgy.

The upper and lower linmts were defined by the hypothesis about
sharing penalties. |If we consider alnost all fees as penalties,
then they do not create effective incentives in these industries.

For alnpbst all industries, abatenent costs exceeded the | evel of
pollution fees by less than 2.3 to 2.8 tines.

>From t hese results, we conclude that pollution fees have not
created sufficient incentives to notivate polluting enterprises
to invest in abatenent. Simlar results froma survey of 65

| arge enterprises in 24 regions confirmed our conclusions (Dumov
1992). The survey showed that, on average, enterprises spent
0.2% of their total annual receipts on pollution fees. Every
fifth enterprise did not pay pollution fees. Though the
pol I uti on paynents had only a minor effect on profits, 80% of



busi ness | eaders surveyed said they had increased their
production prices to conpensate. The pollution fee receipts
woul d have been 70% greater if all fees had actually been paid.
None of those surveyed considered environnental investnents
necessary. Therefore, it is doubtful that this environnenta

i nvest ment source was significant.

The ot her source of pollution prevention investnment was the
environnental fund. But, as nentioned earlier, because the
pollution fees were seldomcollected, they were too low to
provi de adequate resources. In 1991, the governnment coul d not
collect pollution paynents because of judicial wangling. 1In
1992, it could not collect them because nost enterprises were
nearly bankrupt. Businesses paid only 33%of 2.7 billion rubles
owed the environnmental fund in the first two quarters. After

| arge-scale credits fromthe Russian Central Bank in the sumrer
of 1992, nmany enterprises managed to cancel their pollution fee
debt .

Surprisingly, there have been nmany positive results fromthe
pollution fee system First, pollution fees initiated a new
envi ronnent al managenent system Case studi es have shown t hat
the pollution fee system provided the inpetus for Russia to
develop a monitoring system Second, it caused a sharp increase
in the nunmber of enterprises with set Maxi mum Perm ssi bl e
Concentrations and Tenporary Coordi nated Level s of em ssions.
The Moscow and Vol ogda experiences suggested this result though
data were not available for the entire country. Third, the two-
tier pollution fee systemstinulated many polluting enterprises
to sign agreenments with the environnental agencies that outlined
their strategy for reducing pollution. Wthout a signed
agreenment, the agency considered an enterprises' em ssions
above-limt and subject to nuch higher penalties. These
enterprises also had no fixed Tenporary Coordi nated Level
standards. Thus, assenbling all the documents necessary to
establish their permssible volume of em ssions benefitted those
enterpri ses.

Last, the environmental fund supported by pollution charges
pronoted the devel opnent of a market for environmental services.
At first, it was hard to spend noney because the market for

abat ement equi pnent was limted. |In addition, the decisionnaking
procedure for allocating resources was unclear and a source of
conflict between executive and | egislative authorities.

Qur anal ysis showed that the regions that spent the |argest
percentage of their resources on abatenent were those that had
participated in the experinment. O these, three-fourths spent 80%
or nore of their own resources in 1991. This fact testifies to
the tremendous capacity of environmental authorities and the new
envi ronnent al managenent systemto adapt quickly to formng

mar ket conditions.

ENDNOTES



1. Fundanental acts are short |aws that establish the franework
upon which other laws are built.

2. For exanmple, the US National Anbient Air Quality Standards for
SOB are 0.08 ng/ m cubed (primary annual), 0.365 ng/ m cubed
(primary 24-hour) and 1.3 ng/ m cubed (secondary 3-hour)
(Tietenberg 1992).

3. Maxi mum Perm ssi bl e Concentration was exceeded by a factor of
6 in Donetsk and Gsh, 5.3 in Frunze and Rustavi, 4 in Fergana,
and 3.4 in Dnepropetrovsk, Odessa, and Makeevka.

4. Maxi mum Perni ssi bl e Concentrati ons were exceeded by a factor
of 6.2 in Astrakhan, 4.8 in Kirovakan, 4.4 in Krivoy Rog, 4 in
Noril sk and Novotroitsk, 3.8 in G-ozny, and 3 in Cheljabinsk,
Sarat ov, Jaroslavl, and Donet sk.

5. State standard N 17.02.3.02 ENvVI RONMENTAL PROTECTI ON.
ATMOSPHERE. RULES FOR SETTLEMENT OF THE PERM SSI BLE LEVELS OF
HARMFUL COVPONENTS CONCENTRATI ON IN THE EM SSI ONS OF | NDUSTRI AL
ENTERPRI SES.

6. The standard nodel for air pollution is the Ephir nodel.

7. W did not include credits or bonds because their high
interest rates are unbearable for conparatively poor-performng
i nvestnments.

REFERENCES

Dummov, A 1992. "Econoni c Methods of Environnental Protection
and Arrangenent of Statistical Surveys." VESTN K STATI STI KY
(5):55-57.

Gof man, K. 1977. ESTI MATI ON OF NATURAL RESCURCES ECONOM C
VALUE. Mdscow, Russia: Nayka.

CGCof man, K G, and A. A Qusev. 1977. ENVI RONVENTAL PROTECTI ON
MODELS OF ENVI RONVENTAL QUALI TY CONTROL. Moscow, Russi a:
Econom ca.

Gofman, K G, A A CCusev, and O F. Balatsky. 1986. TEMPORARY
ROLES FOR EFFECTI VENESS OF ENVI RONWVENTAL MEASURES EVALUATI ON AND
ECONOM C DAMAGE ESTI MATI ON.  Moscow, Russi a: Econom ca.

Gofman, K G, A A Qsev, O F. Balatsky, A A Colub, L. W
Dunaevsky, M Y. Lenmeshev, A F. Midretsov, and E. P. Ushakov.
1987. PRQIECT OF TEMPORARY RULES FOR EFFECTI VENESS OF

ENVI RONMENTAL MEASURES EVALUATI ON AND ECONOM C DAMAGE ESTI MATI ON.



Mbscow, Russia: Central Econonics and Mathematics Institute
(CEM).

Presi di um of the USSR Suprene Soviet. 1982. "About

Admi ni strative Responsibility for the Violation of the Air
Protection Act." VEDOMOSTI VERKHOVNOGO SOVETA SSSR, (34), art
635. Mscow, Russia: Politizdat.

Russi an Council of Mnisters. 1992. ABOQUT THE ADOPTI ON OF RULES
FOR POLLUTI ON CHARGES CALCULATI ON AND THEI R MARA NAL LEVEL,
(632). Moscow, Russia.

----- . 1991. ABQUT THE POLLUTI NG EM SSI ONS FEES AND THE WAYS OF
THEI R | MPLEMENTATI ON, (13). Mscow, Russi a.

Russian Statistical Committee. 1994. "Social and Econom c
Policy in Russian Federation.” ECONOM C SURVEY (1). Mscow,
Russi a: Republican | nformatsionno |zdatel sky (Information-Edit)
Center.

----- . 1992. NATI ONAL ECONOMY OF RUSSI A I N 1991. Mbscow,
Russi a: Finance and Stati stics.

----- . 1993. NATI ONAL ECONOMY OF RUSSI A | N 1992. Mbscow,
Russi a: Finance and Stati stics.

Russi an Suprenme Soviet. 1991. FUNDAMENTALS OF TAXATI ON SYSTEM
ACT | N RUSSI AN FEDERATI ON. Mbdscow, Russia: Politizdat.

Shatalin, S. 1994. "Market Needs Managenent." ECONOW AND LI FE
(5):1.

State Committee of the USSR for Science and Technol ogy and the
USSR Conmittee for the UNESCO Progranme on Man and the Bi osphere.

1983. APPLI ED ASPECTS I N THE PROGRAMVE ON MAN AND THE BI OSPHERE.

Moscow, Russia: Vsesouzny Institut Nauchno Techni cheskoy
Informatsii (VINITI).

Ti etenberg, Tom 1992. ENVI RONMENTAL AND RESOURCE ECONOM CS,
3RD ED. New York: Harper Collins.

USSR Council of Mnisters. 1980. "About the Maximum Permi ssible
Level s of Pollutants into the Atnosphere and Harnful Physical
Influence on It." DECISIONS OF THE USSR COUNCIL OF M NI STERS
(4), art. 18. Mscow, Russia: Politizdat.

----- . 1978. "About the Additional Measures of Environnental
Protection and Natural Resources Utilization." DECISIONS OF THE
USSR COUNCI L OF M NI STERS (96). Mbscow, Russia: Politizdat.

USSR State Conmittee on the Scientific and Technol ogi cal

Devel opnent. 1980. THE PRQJECT OF LONG TERM PROGRAM OF

ENVI RONVENTAL PROTECTI ON AND NATURAL RESOURCES RATI ONAL

UTI LI ZATI ON UP TO 2005. Mbdscow, Russia: Gosudarstvenny Komit et



po Naukei Techni ke (GKNT).

USSR Statistical Conmttee. 1985. NATI ONAL ECONOW OF THE USSR
IN 1985. Mbdscow, Russia: Finance and Statistics.

----- . 1988. NATI ONAL ECONOMY OF THE USSR I N 1988. NMbscow,
Russi a: Finance and Stati stics.

----- . 1990. NATI ONAL ECONOMY OF THE USSR I N 1990. Mbscow,
Russi a: Finance and Stati stics.

----- . 1989. ENVI RONMENTAL PROTECTI ON AND RATI ONAL NATURAL
RESQURCES UTI LI ZATI ON.  Moscow, Russi a: Finance and Statistics.

----- . 1990. ENVI RONMENTAL PROTECTI ON AND RATI ONAL NATURAL
RESQURCES UTI LI ZATI ON.  Moscow, Russia: Finance and Statistics.

USSR Suprene Soviet. 1980. ATMOSPHERI C Al R PROTECTI ON ACT.
Mboscow, Russia: Politizdat,.

----- . 1980. WLD LI FE PROTECTI ON AND UTI LI ZATI ON ACT. MNbscow,
Russia: Politizdat.

----- . 1977. THE CONSTI TUTION (THE MAIN LAW OF THE USSR
Moscow, Russia: Politizdat.

----- . 1977. FUNDAMENTALS OF FORESTS ACT IN THE USSR AND SOvVI ET
REPUBLI CS. Mbscow, Russia: Politizdat.

----- . 1975. FUNDAMENTALS OF M NI NG ACT I N THE USSR AND SOVI ET
REPUBLI CS. Mbscow, Russia: Politizdat.

----- . 1970. FUNDAMENTALS OF WATER ACT I N THE USSR AND SOVI ET
REPUBLI CS. Mbscow, Russia: Politizdat.

----- . 1969. FUNDAMENTALS OF PUBLI C HEALTH ACT I N THE USSR.
Mbscow, Russia: Politizda.

----- . 1968. FUNDAMENTALS COF LAND ACT IN THE USSR AND SOvVI ET
REPUBLI CS. Mbdscow, Russia: Politizdat.



