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Environmental Assessment of Economic Growth 
in the Northern Region

Abstract. The analysis is based on P. Victor model of green growth. From the point of view of conceptual 

applicability (to diagnose environmental sustainability of economic development) and availability of 

tools, it is the simplest, most illustrative and universal in the range of indicators. The key parameters of 

the presented research model are relative indicators of negative impacts on natural systems per unit of 

economic result. The research novelty lies in taking into account economic and environmental indicators 

to assess the quality of life and the degree of environmental economic development of Northern regions. 

Assessment results in the Komi Republic reveal a generally low level of environmental quality of the 

region’s economic development for 2007–2016. Some progress towards “green” growth was observed 

in terms of discharge of contaminated wastewater into water surface bodies; stable economic situation 

in the “brown” growth zone is typical for atmospheric pollutant emissions, the features if “black” 

growth of economic results determined the volume of formation and disposal of toxic waste of industrial 

enterprises. To reduce the negative impacts on the environment it is necessary to introduce the best 

technology available for production facilities and waste processing; as well as ensure waste processing 

at the level of 40% of higher. The model is also used to study the processes of negative impacts on 

the environment in the context of typical regions of the Northwestern federal district. The research 

results presented significant differentiation of economic efficiency and eco-intensity in the resource-

producing Northern regions of the Northwestern federal district. Analysis shows that a significant part 

of regions with high indicators of budget and economic efficiency also have better prospects in the 
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Introduction
Economic growth today is often associated 

with increased pollution and environmental 

degradation, depletion of natural resources, 

which limits the opportunities for sustainable 

development. This means that the quality of 

life cannot be improved through traditional 

approaches [1–5]. A change in the development 

paradigm at the global level was realized at the 

turn of the third millennium as the objective to 

construct a post-crisis economy [6]. At present, 

foreign experience is the main source of studying 

the specific features of areas, indicators and 

measures for the implementation of green growth 

strategies [1, 2, 4, 5, 7, 8]. Russia, facing the 

problems of “dirty” economic growth, embeds 

itself into green economic development [3, 6, 

9, 10, 11]. Thus, the issue of green economy 

is addressed to by Institute of Sustainable 

Development of the Public Chamber of the 

Russian Federation. The Ministry of Economic 

Development discusses the experience of OECD 

and Russian statistics on the measurement of 

green growth [12]. The Ministry of Foreign 

Affairs and the Ministry of Natural Resources 

of Russia participated in the development of 

the framework strategy for the development 

of green economy in the European region at 

the conference “Environment for Europe” on 

8–10th July 2016 (in Batumi, Georgia). About 

a thousand scientific publi-cations are devoted 

to the implementation of green economic 

development in Russia. The development of 

assessment of green growth economy in the 

regions of Ural and Siberia is manifested in focus 

of methods and approaches [13–17]. 

The purpose for the study is to identify the 

most appropriate indicators for assessing the 

quality of life, as well as the main positions of 

green economy in the Northern region as a 

way of transition to a resource-efficient society. 

The novelty lies in the evaluation of modern 

research trends of Northern territories using the 

P. Victor model scheme. The main tools include 

relative indicators of negative impacts on 

natural systems per unit of economic result. The 

significance of the research lies in determining 

the methods and measurement algorithm; 

calculating the levels of environmentalization 

in order to substantiate the prospect areas of 

environmental modernization and impro-

vement of population’s quality of life.

The rationale for choice of technique
According to the definition in UNEP reports, 

green economy promotes human well-being 

and social justice while significantly reducing 

environmental risks [2]. The important features 

of such economy are: efficient use of natural 

resources; preservation and increase of natural 

capital; pollution reduction; minimization 

of carbon emissions; prevention of loss of 

ecosystem services and biodiversity; growth of 

income and employment [6]. Due to the fact 

that green economy is largely consistent with 

the principles of sustainable development, since 

the early 1990–s a number of mechanisms 

for assessing sustainable development has 

been introduced. They are structured in 

three categories: indices/indicators; integral/

aggregate indicators; subjective measures of 

well-being. For the first category there are 

context of “green” growth. The research prospect is to consider the situation from the point of view of 

the efficiency of environmental activities in the Northern regions in terms of environmental damage, 

investment activity related to environmental protection.

Key words: green economy, environmental indicators of quality of life, eco-intensity, environmental 

pollution.
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several types of sets of indicators reflecting the 

environmental factor of quality of life (Tab. 1).

Reducing environmental pollution does not 

guarantee moving towards green economy and 

is not an indicator of green growth. The figures 

show the dynamics where the boundary of 

acceptable or limit values is invisible. Their 

advantage is that they are accessible, simple, 

and most common in a variety of reports 

and documents (state reports, indicators for 

development programs and strategies, etc.), as 

well as in decision-making for environmental 

management. An important point is an 

attempt to take into account pollution 

and natural resources depletion damage at 

the macroeconomic level, environmental 

adjustment of main economic indicators of 

development. The disadvantages include 

heterogeneity and eclecticism, and in most 

cases, lack of obvious cause-and-effect 

relations with sustainability [17]. Moreover, 

these indicators are not recognized abroad 

and are not sufficient to compare the eco-

friendliness of economic processes or quality 

of life development.

The next methodological approach is rela-

ted to aggregate indicators, with the main 

difficulty being in determining the weights 

of initial indicators. These groups are divided 

into socio-economic, eco-economic, socio-

environmental, and environmental-socio-

economic. Almost all of them are based on 

GDP adjustment by subtracting environ-

mental damage, social costs, and taking into 

account the contribution to the citizens’ 

welfare. A more detailed analysis of these 

parameters is conducted by E.M. Zomonova 

in the research report [17]. The advantage 

of aggregate indicators is the possibility of 

comprehensive assessment of dynamics and 

level of development of the society, ensuring 

the methodological unity of private indicators 

and variables which form the informational 

framework for the calculations [18–20]. 

Indicators are numerous and characterize 

the “distortions” or adjustments of economic 

result in relation to a social or environmental 

process, are used mainly to characterize the 

situation, but are not a “boundary” value. 

The limitations and disadvantages include the 

fact that the continued dynamic GDP growth 

does not always reflect the improvement in 

population’s well-being; when assessing the 

environmental and economic characteristics 

a mix of estimates of current welfare and long-

term sustainability takes place, which must be 

measured separately, as well as the subjective 

nature of financial assessment of various 

economic activities. Such aggregate indicators, 

due to average reliability of estimates, often 

serve as evidence to a negative situation and 

as an incentive to introduce eco-friendly 

forms of management. This also applies to the 

methodology for the evaluation of ecosystem 

services to account for the common well-being; 

assessing the recreational services, services of 

wetlands and boreal forests; monitoring of state 

based on these assessments of benefits and 

Table 1. Assessment indicators and their functions

Indicators Functions

Basic Analysis of the environmental policy

Key (volume, relative and value indicators)* Public information; reference point for making management decisions

Sectoral Assessment of integration of environmental processes into sectoral strategies reflecting 

industry trends and interaction with the environment

Environmental accounting Assessment of environmental costs; accounting for natural capital in national accounts

* Emissions from mobile and stationary sources, discharges of toxic waste into surface water bodies; relative volumes of emissions, 

discharges and wastes related to population; volume of payments for negative impact on atmospheric air, water bodies and land within 

standard values and payments for negative impact within the limits of excess values (total).
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development of accounting of benefits provided 

by ecosystems in the planning of economic 

activities [21–23].  Despite an attempt to 

take economic account of the benefits of the 

environment or environmental damage, many 

components cannot be brought to market, and 

thus the total value only hypothetically reflects 

the situation of population’s quality of life.

The processes of economic development are 

impossible without any dynamics, monitoring 

and evaluation. As a result, the concept of 

“green growth” appeared almost simultaneously 

with green economy. The first set of green 

growth indicators was proposed in the book 

“Towards Green Growth. A Summary for 

Policy Makers. OECD indicators” [3], and 

a more detailed set of indicators is presented 

in “Green Growth Indicators 2014” [8]. The 

measurement methodology is based on the 

interaction of economy, natural assets, and 

policy instruments. It is possible to distinguish 

five groups and about 30 metrics, detailing 

the indicators. In the group “environmental 

aspects of the quality of life” indicators 

are health risk factors (usually parameters 

of environmental pollution) and access to 

environmental benefits (clean drinking water, 

air quality, preservation of ecosystem services/

biodiversity). The most progressive of CIS 

countries in terms of introducing indicators 

to measure “green growth” indicators of the 

economy is Kyrgyzstan. At the end of 2013, the 

final draft of the green growth materials package 

was formed, which included: green growth 

indicators matrix; a road map for monitoring 

and evaluation of green growth indicators; a 

guide to national indicators for green growth 

monitoring and evaluation. The matrix of 

national green growth indicators consists of 65 

indicators grouped into five clusters (similar 

to the model groups proposed by OECD). 

Collection, processing, storage and distribution 

of a large part of the matrix of national 

green growth indicators is carried out by the 

National Statistics Committee of the Kyrgyz 

Republic which produces handbooks [24]. By 

2015, analysis of the situation during 2010–

2014 has been conducted according to the 

selected indicators. The block “Environmental 

quality of life” includes a set of 12 indicators: 

pollutant emissions into atmospheric air from 

stationary sources (per capita); respiratory 

diseases; share of people with sustainable 

access to drinking water and sewage; incidence 

of acute gastrointestinal infection; controlled 

collection of municipal solid waste in urban 

and rural areas; green area (per capita); share 

of per capita cost of electricity, heat, natural 

gas, and solid fuels. It should also be noted that 

the indicators are presented at the national, 

regional (oblast) and local (district) levels [25]. 

The seventeen Sustainable Development 

Goals (SDGs) cover three dimensions of 

sustainable development: social, economic and 

environmental, and institutional aspect. 

According to Bobylev S.N. and Solov’eva 

S.V., taking into account Russian realia and 

interests, one can define seven goals with the 

largest environmental focus: SDG 6 “Clean 

water and sanitation”, SDG 7 “Affordable 

and clean energy”, SDG 11 “Sustainable 

cities”, SDG 12 , SDG 13 “Climate change”, 

SDG 14 “Preservation of oceans”, SDG 

15 “Conservation of biodiversity” [9]. The 

indicators have been adapted to Russian 

conditions, but their application for assessing 

green economic development is not always 

possible due to their absence in statistics 

(Tab. 2).

There is an opinion among experts in 

environmental economics that growth is not a 

priority in OECD countries. The concept of 

degrowth is widely discussed in the foreign 

environmental and economic literature, assu-

ming that economic growth is not necessary 

and in some cases it is even desirable to ensure 
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negative growth – an economic decline. It 

is believed that these countries have already 

achieved a high level of production of material 

values, and improving people’s quality of life is 

mainly focused on the preservation of natural 

assets [26, 27]. For Russia, the path towards 

“green economy” may be called “green” 

growth only in the case of expanding economy 

[15]. From the point of view of conceptual 

applicability (for diagnosing environmental 

sustainability of economic development) and 

availability of tools, the simplest and clearest is 

the diagram of curves by P. Victor. The curves 

show the state of economic development in 

terms of environmental impact.

Research methods
Despite the fact that for Russia “green 

economy” remains a desirable, rather than the 

real area of development, the very path towards 

achieving even minor but important results can 

be called green growth [15]. Given the already 

existing excessive influence of the economy on 

the biosphere, we note that an economy with a 

growing GDP can become greener only if such 

growth entails an unconditional reduction in 

the number of factors (by one or more) which 

have an impact on the environment. This may 

involve reducing greenhouse gas emissions 

per GDP unit (intensity of greenhouse 

gas emissions) or other types of pollution. 

However, if the reduction in greenhouse gas 

emissions within a country/region per unit of 

GDP/GRP is achieved through changes in 

economic activity so that emissions occur in 

another country, this is not “green” growth 

we are talking about. These points reflect the 

concept of P. Victor, according to which green 

growth can be defined as economic growth that 

is slower than the rate of pollution intensity 

dissipation, because only in this case the 

Table 2. Quality of life indicators

SDGs Indicators adapted to Russia

SDG 6 “Clean water and 

sanitation”

The share of housing provided with water supply (city, village), %

The share of housing provided with sewerage (city, village), %

Fresh water intake as % ot renewable water resources – Water Exploitation Index

SDG 7 “Affordable and clean 

energy”

Share of renewable power sources in total power balance, %

GDP energy intensity, toe/ RUB

SDG 11 “Sustainable cities” Share of old and dilapidated housing stock, %

Removal of waste from urban settlements

Average annual concentration of suspended particles (including PM2.5) in the territories of urban 

settlements, mg/m3

Number of people living in special contaminated cities, %

Population in severely polluted cities, %

SDG 12 “Responsible 

consumption and 

production”

Generation of production and consumption waste, including hazardous

Use and neutralization of hazardous production and consumption waste

Use and neutralization of production and consumption waste

SDG 13 “Climate change” Introduction of the environmental safety program, prevention of natural disasters

Introduction of a strategy/plan to adapt to adverse effects of climate change, develop resilience to 

climate change, and reduce greenhouse gas emissions

Greenhouse gas emissions

SDG 14 “Preservation of 

oceans”

Establishment of catch quotas, %

Marine and coastal special protected natural areas, million hectares

SDG 15 “Conservation of 

biodiversity”

Specially protected natural areas, million ha

Area of desertified land, thousand ha

Area of derelict land, thousand ha

Area of exhausted land, thousand ha га

Area of remediated land, thousand ha
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environmental impact will certainly decrease. 

Green growth cannot be green enough if only the 

negative environmental impacts are reduced; 

it does not imply (emissions) reduction, but 

it at least represents a movement in the right 

direction. Moreover, when economic growth 

rates exceed the rate of pollution intensity 

dissipation, then brown growth takes place; 

when both scale and intensity of pollution 

increase, we are talking about black growth [28].

Diagnosing the performance of “green” 

growth, P. Victor relied upon gross product 

growth ratio and pollution intensity. His 

graphical scheme defines the environmental 

and economic growth zones of two processes 

through the ratio of curves of interdependence 

of economy and its impact on the environment 

[28]. 

To assess the impact of economic growth on 

pollution we use two relative indicators of 

environmental intensity – value indicator per 

ruble of gross regional product (EI
grp

) and 

natural – per capita (EI
p
):

                       EI
grp

 = EL/GRP,                  (1)

where EL – environmental load of three 

types (volume of wastewater discharge into water 

bodies; pollutant emissions from stationary and 

mobile sources into the atmosphere; volume of toxic 

industrial waste taking into account their treat-

ment indicators), GRP – gross regional product 

characterizing the result of economic development. 

                            EI
p
=EL/P,                        (2)

where EL – corresponding environmental load; 

P – population in the region.

The idea of charting is based on the 

comparison of indicators of negative human 

impact and economic results. Moreover, the 

level of negative load on the environment for 

calculations is given taking into account its 

actual treatment (for example, for wastewater – 

the volume of contaminated wastewater). In 

coordinate representation of main axis values 

of GDP (vertical) and EI
grp

(horizontal) are 

plotted over the study period (2007–2016) in 

the form of points on graphs. To determine 

the vector of economic development (green, 

brown or black growth/decline) additional 

axes are used, indicating the starting values 

of GRP and environmental intensity. In our 

case, the additional horizontal axis corresponds 

to the level of environmental intensity in 

2007 (EI
grp

 2007), the additional vertical axis 

demonstrates the economic result – GRP 2007, 

the intersection of axes represents the initial 

correlation between environmental intensity 

and economic result.

To identify the situation, we construct 

a curve, which meets the condition: 

EI
grp 
GRP=const (i.e. EI=const., for example, 

pollutant emissions into the atmosphere from 

stationary sources, taking into account their 

capture as of 2007). The purpose for this curve 

is that with the growth/decline of GRP, the level 

of pollution does not increase, and, therefore, it 

divides the space in such a way that the values 

lying in the “green” growth area become a 

positive moment of economic development 

in the region, and vice versa. Thus, additional 

axes (EI
grp 

2007 and GRP 2007) and the curve 

divide the space into zones of green, brown and 

black growth/decline. The part on the left of 

the curve is the zone of green growth, while 

the values falling into this zone record positive 

processes in economic development from 

the point of view of its eco-friendliness. The 

space limited by the curve and the additional 

vertical axis (EI
grp

 2007) is a brown zone of 

economic development, where economic 

growth is accompanied by an increase in the 

negative impact on the environment. The zone 

of black economic growth is located beyond the 

additional vertical axis 2007 and characterizes 

extremely negative processes of economic 
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development with the growth of all indicators 

of environmental intensity.  

GRP characterizes economic development. 

To adequately assess the growth/decline of gross 

product, the index of GRP physical volume in 

% to the previous year (for the entire study 

period) is used, which reduces the values to the 

price level of 2007 [29, 30]. The eco-friendliness 

of economic development in the region or the 

quality of economic growth determines the 

changes in environmental intensity. Natural 

indicators of pollution intensity per capita 

helps adjust the assessment of the nature of 

economic growth. In cases when the value of 

GRP
corr

 is reduced to its initial value during 

the study period, the situation is characterized 

by a decline in economic development. 

The conditions for the curves to belong to a 

particular economic development zone are 

presented in Table 3.

Similar studies have been carried out in for-

est resource use and environmental protection 

for the territory of Siberia [15, 16]. The assess-

ment results characterize the negative impact 

on the atmospheric air (pollutant emissions 

from stationary sources, taking into account 

their volume of capture); on water bodies (dis-

charges of contaminated wastewater) and on 

land (of toxic waste production, taking into 

account the volume of waste use) with GRP 

growth and decline (taking into account the de-

flation index) for 2007–2016. 

Research results
The analysis is presented for the Northern 

region – the Komi Republic. Figures 1, 3, 4 

show the intensity of air, water and land 

pollution. At the same time, the values that fall 

into the area beyond the dotted curve on the 

right side characterize the negative aspects of 

solving environmental problems. In 2007–2016 

GRP
corr

 grew up to 2012 and further declined 

by 2016. In cases where the points are to the 

left of the dotted line, it is possible to record 

the positive nature of natural resource use. The 

color of the dots shows the involvement in the 

economic growth zones.

Natural indicators of pollution intensity 

per capita – volume of polluted wastewater 

discharges into water bodies; pollutant emis-

sions from stationary sources into the atmo-

sphere (taking into account their capture); 

generation of toxic industrial waste (taking 

into account their use) per capita – adjust the 

assessment of the economic growth vector. 

Changes in these indicators are given with 

respect to the axis of the zero series: positive 

values show an increased negative impact on 

the environment, and negative – a decrease in 

anthropogenic load (Fig. 2). 

Data on air pollution showed that for a 

number of years, there has been mixed trends 

regarding EI
grp

 (Fig. 1). 

The initial phase of the research period 

(economic growth of GRP
corr

 for 2007–2010) 

Table 3. Environmental and economic zones in the concept of “green growth”

GRP 

performance
Environmental intensity performance Quality of economic growth

Economic growth

Growth Simultaneous reduction of cost and natural indicators Green

Growth Decrease in only one of the indicators Brown

Growth The simultaneous growth of value and volume indicators Black

Economic decline

Decline Simultaneous reduction of cost and natural indicators Absolutely green

Decline Decrease in only one of the indicators Green

Decline Simultaneous growth of value and volume indicators Black
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2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

emissions 0 -5.7 -3.2 -10.6 31.3 -11.9 21.6 -11.4 -16.1 -8.5

discharges  0 -3.3 -7.6 -7.1 7.4 -7.1 -8.5 1.1 6.1 -6.1

waste 0 28.2 -41.6 37 -1.2 18.5 -19.8 10.5 18.7 -29.7
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is accompanied by solving problems in the field 

of air protection against pollution: the use 

of new technology for cleaning air pollutant 

emissions, improving the efficiency of existing 

treatment plants and elimination of pollution 

sources at a number of large enterprises 

(OAO Mondi SLPK, OAO Vorkutaugol, 

Vorkuta cement plant). Then there is a 

decline in GRP
corr

 and a simultaneous growth 

of volume characteristics of atmospheric 

pollutant emissions, which shows in Figure 

1 the entry into the zone of brown and black 

Figure 1. Environmental value intensity of air pollution

Figure 2. Changes in natural indicators of environmental intensity
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growth of economic development (2011–

2014). The increase in the negative impact 

is due to the increase in emissions of sulfur 

dioxide, hydrocarbons and carbon monoxide 

at the enterprises of OOO LUKOIL-Komi, 

OOO RN-Severnaya Neft’, OOO Gazprom 

pererabotka, and Pechora GRES. During 

2015–2016, despite the decline in GRP
corr

, due 

to environment protection measures (the use 

of associated petroleum gas more than 95%) 

at OO LUKOIL-Komi, OOO Yenisei, OOO 

RN-Severnaya Neft’, ZAO Pechoraneftegaz, 

OOO Nobel’ OIL and other industrial facilities 

in the region, the situation is improving again 

in terms of environmental sustainability of its 

economic development, and becoming “green”. 

The performance of the natural indicator 

EI
p
 (Fig. 2) is also ambiguous and yet indi-

cative of a decline in negative impacts. The 

combination of two plots of indicators of cost 

and natural environmental intensity suggests 

that economic development by nature of the 

impact on the atmospheric air corresponds to 

the vector of “brown” growth.

The performance of contaminated waste-

water discharge intensity EI
grp

 (Fig. 3) demon-

strates almost complete entering the area of 

“green” growth (except 2011), as well as the 

values of physical indicators of pollution EI
p
 

which have negative values and, hence, show a 

decline of negative impact (Fig. 2). This suggests 

that the situation with wastewater treatment is 

quite stable and positive. 

Treatment of toxic waste with regard to their 

use/processing in the study period represents 

an oscillating curve (of almost annual growth 

and decline) in contrast to the performance of 

GRP
corr

 which grew up to 2012, demonstrating 

economic growth; in 2012–2016, there was a 

decline in economic development. Due to lack 

of a clear trend in growth and reduction of the 

negative impact on the environment from toxic 

waste generation, there are only three years 

when there was a reduction in their generation.  

Moreover, a sharp volume decrease does not 

have any trend of holding events, introducing 

new technology, etc. (Fig. 4).

The minor waste processing (0.8% of 

generation volume) takes place at extractive 

enterprises, which in turn produce maximum 

amount of toxic waste (77.6% of the total 

volume of industrial waste in the region).  In 

Figure 3. Value environmental intensity of wastewater discharge
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this regard, even positive results of 2012–

2016 in terms of waste processing in forestry 

(production of briquettes and pellets – 13 

enterprises) and the use of wood waste as a 

source of heat (OOO Sevlespil, OOO Luzales, 

OOO Mondi SLPK, OOO SFZ) did not affect 

the situation. Figure 4 shows that, despite the 

decreases load, the situation with toxic waste 

treatment is still in the “black growth” zone 

of economic development. Although short-

term improvements in waste management 

have been observed during the study period, 

sharply negative impacts on the environment 

prevail. Compared to the effects on air and 

water, the situation with waste management 

is the most unfavorable in the region. The 

assessment results revealed a generally low level 

of environmental quality of the economy in the 

Komi Republic during 2007–2016:

 – according to discharge of polluted 

wastewater into water surface bodies, there was 

a decrease in relative indicators of environ-

mental intensity, which suggests “green” 

economic growth; 

 – the performance of pollutant emissions 

into the atmosphere from stationary sources 

showed different directions of cost and natural 

indicators of eco-intensity, which suggests 

that the economy was in the zone of “brown” 

growth;

 – the volume of toxic waste generated and 

disposed of by industrial enterprises caused 

specific indicators of eco-intensity to grow – 

this is a sign of “black” growth of economic 

results.

Analysis of results
At present, the volume of toxic waste use in 

the Komi Republic is extremely low (18–24% 

during the study period) and does not give any 

drastic improvements in the existing volume. 

The analysis of dependence on the level of 

waste disposal revealed a threshold value of 40% 

(Fig. 5). Its excess shifts the situation towards 

the zone of environmental improvement 

of economic development in relation to 

environmental protection.

Analysis of the “Forecast of socio-economic 

development of the region for the period up to 

2020” shows that during 2007–2020, despite 

the actual GRP growth according to the 

index of physical GRP volume to the previous 

year (%), there was a decline in economic 

Figure 4. Value environmental intensity of waste management
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development [31]. Despite plan indicators of 

waste use during 2015–2020, according to 

the state program of the Russian Federation 

“Environment Protection” for 2012–2020 in 

the Komi Republic (25–30% of the generation 

volume), the vector of region’s economic 

development demonstrates its “absolutely 

green decline” [32]. Thus, even in the nearest 

future (2020) with the growing share of toxic 

waste (up to 30%), the situation will not 

change dramatically in terms of green course 

of economic development (Fig. 6). This 

means that improving the situation in terms of 

environmental measures solely is not enough 

for the implementation of an environmental 

course of economic development in the region.

Figure 6. Environmental intensity of waste generation 

(Forecast of socio-economic development of the Komi Republic for the period up to 2020)

Figure 5. Environmental intensity of waste generation taking 

into account their use in the amount of 40%
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During the analysis the following con-

clusions have been made:

1.  From the point of view of conceptual 

applicability (to diagnose environmental 

sustainability of economic development) and 

availability of tools the simplest and most 

illustrative is the diagram of curves by P. Victor. 

These curves show the state of economic 

development in terms of the environmental 

impact. The assessment results reveal a 

generally low level of environmental quality 

of the economy in the Komi Republic 

during 2007–2016. The situation with waste 

management is the most unfavorable in the 

region.

2.  In order to reduce the negative impacts 

on the environment, the following measures 

can be implemented to address the existing 

problems: introduction of best available 

technology (BAT) at production facilities and 

for waste processing; ensuring waste processing 

at the level of at least 40%. Mining is the sphere 

which needs secondary use of waste production 

the most.

Discussion of the research results
The proposed model can also be used in 

assessing the relative state in terms of green 

growth targets for individual regions. We have 

chosen the regions in the Northwestern federal 

district, where the production and processing 

of forest and mineral resources (mineral and 

hydrocarbon) is predominant. The objective 

is to show the actual situation and determine 

which regions can be included in the “green” 

zones in relation to the average index of 

economic efficiency. To do this, we used 

pollutant emissions into the atmosphere from 

stationary sources, taking into account their 

capture as indicators of environmental load. 

The economic indicator presents GRP
corr

; 

the research period – 2005–2015 [33, 34]. 

All the represented regions are not grouped 

according to their economic development in 

terms of environmental sustainability. Thus, in 

Karelia, there is an average degree of pollutant 

emissions (38–53% of the total amount of 

waste substances) and an increase in GRP
corr

 

(i.e. a slight increase in the index of physical 

GRP volume), due to which the situation is 

characterized positively from the point of 

eco-friendliness of economic development 

(Fig. 7).  However, at the end of the research 

period, the situation deteriorates due to the 

decline in the share of emission capture and 

Figure 7. Environmental intensity of pollution in the Republic of Karelia
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minor GRP growth, which explains the entry 

into the zone of “black” growth of economic 

development.

The territory of the Arkhangelsk Oblast is 

characterized by a high degree of pollutant 

emissions purification (56–73% of the total 

amount), as well as GRP growth with 

adjustment to its index. Therefore, the figure 

shows dynamic improvement in terms of 

environmental sustainability of economic 

development (Fig. 8). 

The polar pattern is observed in the Nenets 

autonomous okrug (NAO) with the zero degree 

of emission utilization, with a high growth 

of GRP
corr

 (index of GRP physical volume to 

the previous year comprises 87–123%), which 

explains the penetration of the vector of 

economic development in the zone of “black” 

growth (Fig. 9).

In the Murmansk Oblast, there is a trend of 

improving degree of eco-friendliness and 

declining economic growth. Here the highest 

Figure 8. Environmental intensity of atmospheric pollution in the Arkhangelsk Oblast

Figure 9. Environmental intensity of atmospheric pollution in NAO
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and stable degree of atmospheric pollutant 

emissions capture (85–89%) is observed. This 

is a situation where there is a reduction of the 

negative impact of greater intensity than GRP 

growth in relation to deflation index (Fig. 10).

The comparison of regions by average 

economic efficiency (GRP
corr

 
average

) in 2015 

demonstrated that the “dirtiest” economic 

development is characteristic of the Komi 

Republic (Fig. 11). 

The most positive situation is observed in 

the Arkhangelsk and Murmansk oblasts (which 

is consistent with the degree of recycling emis-

sion and level/positive performance of GRP
corr

). 

Despite the absence of any environmental 

activities (pollutant emissions purification) due 

to small amounts of anthropogenic load with 

respect to average amounts in the regions under 

study, NAO demonstrates the vector of “green 

decline” of its economic development. 

Figure 11. Distribution of regions by economic development zones in 2015 relative to air pollution intensity

Figure 10. Environmental intensity of atmospheric pollution in the Murmansk Oblast
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The research results show a significant 

differentiation of economic efficiency and eco-

intensity in the resource-producing regions of 

the Northwestern federal district. Regions with 

effective indices of pollutant purification also 

have better prospects in the context of green 

growth while increasing socio-economic 

indicators. 

Conclusion 
In Russia there is a need to develop a 

concept of transition to “green” economy and 

an appropriate action plan which would involve 

the creation of new levers of economic growth 

to improve the population’s quality of life. 

Green growth is a strategy for transforming 

an economic system where investment in 

environmental resources and services is a 

driving force for economic development. One 

of the key measures could be the transformation 

of the tax system, in which the tax base shifts 

from traditional taxes based on labor taxation 

towards taxes of environmental significance. 

There is also a need to improve environmental 

statistics, increase the completeness and 

quality of accounting for environmental 

investment and other costs at the micro 

and macro levels; develop, supplement and 

adjust federal and departmental statistical 

observations.

The testing based on the use of P. Victor 

model of curves for assessing the degree of 

environmental sustainability of economic 

development can help making more adequate 

management decisions in environmental 

management. To improve environmental 

performance it is advisable:

 – to assess the environmental perfor-

mance using P. Victor curves, which is more 

correct than traditional methods, because it 

takes into account the relations between the 

region’s economic activity and the load on the 

environment and helps reasonably judge the 

favorability of environment;

 – to recognize that the reduction in natural 

indices of environmental impact, perceived as 

an improvement in the environmental situation 

in the region, is not entirely true: the scheme 

of P. Victor curves demonstrate the situation of 

economic development in terms of the degree 

of environmental impact. 

The result of the author’s assessment was 

the recognition of the low level of environ-

mental quality of the economy of the Komi 

Republic during 2007–2016. The situation 

with waste management is the most unfavorable 

in the region. In order to reduce the negative 

impact on the environment, it is necessary to 

introduce best available technologies (BAT) at 

production facilities and for waste processing, 

as well as ensure waste processing at the level of 

40% or higher. 

The real reduction of negative impact on 

the environment will provide environmental 

modernization of production (starting with 

resource-intensive industries) based on the 

principles of BAT: rational consumption, 

high energy efficiency, low-waste processes, 

reducing emissions, etc., which is harmoniously 

inte-grated into sustainable development and 

“green” growth. For a full-scale transition 

to best available technology it is necessary to 

provide personnel training for implementing 

activities at the regional level, to create a perma-

nent structure for consulting when preparing 

applications for integrated environmental 

permits and other activities; this will strengthen 

innovative activity of organizations and 

accelerate environmental modernization.
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