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THE EFFECT OF ALTITUDE TEA PLANTATIONS ABOVE
SEA LEVEL ON THE CHEMICAL COMPOSITION OF TEA

Platonova N.
PhD studentFederal State Budgetary Scientific Institution
¢cRussian Research I nstitute of FIl or
Belous O.

Doctor Biological Science, Chief Scientist at Plants Biotechnology,
Biochemistry and Physiology LaboratoRederal State Budgetar Sci ent i fi ¢ I nstituti on
I nstitute of Floriculture &

Sochi Institute of Design, Business and Low

ABSTRACT

The article presents data on the determination of chemical components in black tea. As objects of research
were selected teas produced from raw materials grown on the plantations of Krasnodar region and the largest tea
producing countries. We showed that all varieties of tea Krasnodar domestic producers are high quality. Differ-
ences in growing conditions andopessing of black tea are affected the content of polyphenols and flavonoids.
The contents of the main quantitative characteristics of the Krasnodar tea are different from the world of brands
(polyphenols of 1.62 mg/g; thearubigins was 0.90 mg/g andftaem i 0.09 mg/g), which, however, does not
affect its taste and aroma performance.

Keywords: tea, environmental conditions, biochemical analysis, polyphenols, flavonoids

Introduction of the planations above sea level) [1; 2; 3; 7; 10; 11;
Tea refers to the food product, the value of whicli4].
is determined by taste and aromatic characteristics [4;
5; 6; 7; 2]. These indicators are caused by a complex Material and methods
chemical composition of tea leaves (raw material). One  As object of research used samples of black tea of
of the main places among the substamuesided in the local producers, as well as tea grown in the plantations
composition of the tea leaves is a complex of tanninsf India, Ceylon, China and Kenya (blending and pack-
All the basic properties of the finished prodiicitts aging is producedby o mpany ¢OXALI S Teaé
color, taste and aroma in different degrees are relatedtéuritory of the Czech Republic).
their reactions in tea leaves. The biochemical determination was performed at
Tannins are the most mobile and acBubstances the laboratory of the University of veterinary and phar-
so they are changed under different growth conditionmacy (Brno, Czech Republic): determination of poly-
Extractives substances which represent the sum of alenols- spectrophotometric method usitige reagent
soluble in hot water substances are also one of the iffelinaCocalteu as a reagent [13]; determination of fla-
portant indicators of quality, as the green sheet, and thienoidsi spectrophotomeffrj[12]. Statistical data pro-
finished product. Thepgcific astringent, pleasantly bit- cessing was carried out using the programs Stat-
ter flavor of the drink and the reddish color of the tegraphics and MS Excel.
infusion depend on extractives substances.
A study of the chemical composition of green tea  Resultsand discussion
leaves was started in 193838, the years at the Sochi The study of tannin and extractive substances in
experiment statio, now the Institute of floriculture and the tea leaves allowed us to determine the main regu-
subtropical crops [8]. Currently, a@Russian research larities in their synthesis, not only the dependence of
Institute of floriculture and subtropical crops has beethe accumulation of quality indicators from the factors
working to establish the influence of different factordisted above. In addition, in our studieg® wompared
on the changes in the biochemical compositibthe the quality characteristics of tea grown and produced
green sheet depending on the area of growing tea the territory of Krasnodar region, with tea grown on
plants, weather conditions, varieties, farming practiceplantations in India, Ceylon, China and Kenya. It is be-
maturity of the leaf, and many other factors, and the intieved that highguality tea can be grown only at an al-
pact of raw materials on the quality of the finished tetitude of 1500 m and abev Thus, we investigated the
[1; 2; 9]. physicandchemical composition of tea from Singbulli
The factors that &fct the accumulation of sub- Darjeeling (plantation in the province of Singbulli, lo-
stances, determining the organoleptic tea include saiated in the mountainous regions of Northern India at
conditions, agricultural activities, hydrothermal (com-an altitude of 1100 m above sea levebnsidered to be
bination of temperature and humidity, precipitationpne ofthe best teas), tea from Darjeeling Puttabong (tea
and orographic factors (slope exposure and the heigblantation in the province of Puttabong at the altitude
of 20002200 meters above sea level), Kenya Flowery
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Broken Orange Pekoe tea (grown in Kenya at a heigtite unforgettable taste and aroma, when analyzed or-
of 2.5 thousand meters above sea lev€lgylon ganoleptic (tedester) assessent (Figure 1). But tea
Dimbula tea(grown in the province Dimbula at an altifrom Kenya has more tearubigin (about 6.79 mg/g) and
tude of 1400 m above sea level), Keemun black tdaeflavin (0.35 mg/g) than other tea. We show that con-
(grown in the plantations in the country area Keemunents of taeflavin are variability substances during its
Gunji, Guichi), etc. Our scientist experimentallyoxidation and depend from condition manufacturing.
proved that due to the sharp contrast of teiipees in  The absence orrgsence of theaflavins in tea is quite
the Russian mountains, the tea plant grows moeecurate and a good indicator of the quality of tea. So,
slowly. For the year pick up usually 3, rarely 4 harvest constant ratio of theaflavins and thearubigins in a
leaves, but the leaves themselves thus turn out mugbod tea is 1:10, and in bad:20. High mountain teas
more flavorful and rich. In General, the quality highare rightly classified in a separate group of teiis the
mountain tea is always higher ioroparison with the best quality. But ratio of theaflavins and thearubigins at
plains. We noted that in these teas (high mountaiirasnodar tea also are 1:10 and this is a good tea (Fig-
more phenolic compounds (up to 6.19 mg/g at teare 1).

grown in the province of Singbulli, India), which forms
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Figure 1: the content of polyphenols and flavonoids in the samples of the finished tea

All tea plantations grown in the Krasnodar regiorae b ove sea | e v ethe secalesl zameaf u g
located at low altitudes, the plants are of the Chinesew foothills; ¢ Mat sesta teaée has
big leaf species (at the time, as in India, Ceylon an¢l00 meters above sea level, but not higher than 600 m

t ea
pl

Kenyai Assam variety), and are characterizedbylowea bove sea | evel. The plantati

values of thepolyphenols substances forming thehave a complex orographyhe plantations are located
aroma and taste (an average of 1.62 mg/g). At all wortsh flat areas, and matain, but to the height of 500 m
plantations have only two main species of tea plantabove sea level. The leaves of the tea from Krasnodar
Thea sinensis and Thea assamitt@y differ not only plantation have contained less extractive substances
morphologically, but also in chemical composition, s@nd tannin than the leaves of the other tea.
the teas from different species of the tea plant, different The conditions of the black sea coast of Krasnodar
taste and aroma qualities. The tea plant is sensitive negion (Sochi) bleng to the wet subtropical with high
changes in the external environment, leading to diffehumidity (average 75 %) and high rainfall (average
ences in the chemical composition of the leaf, harvestdgb00 mm per year). The whole territory is character-
in different places of growthilhe leaves of the North- ized by microclimatic areas. Marked vertical zoning of
ern varieties of the tea (Chinese and Japanese) contélimate change: when climbing every 100 meters the
less soluble (extractive) substances and tannin than tieenperatu ¢ dr ops by 0.6 AC in
leaves of the southern (Indian). Therefore, the tea w@finter, therefore, the climate changes from subtropical
Chinese varieties (for example, teas from the Keemun cold temperate Western type, then the cold climate
varieties)has a more delicate, mild flavor and aromaf the meadow belt, etc. These facts are stops the ad-
than tea Assam varieties. vancement of the tea plantations in the mountaires,

Pl antation fr om- theSrostl oppeno hosnlayy is 5E0BGD@m above sea level.

Al pinee is |l ocated at an Thd, inthe KrabeodaorégiorbtileGea imgravd mv e

l evel ; pl ant at-ifrmm300ctd 55CG;nt dhe Naatherh &cadeér of the subtropics (up t§43 0 A

S

u

S

m

e



SCIENCES OF EUROPE 22 (22), 2017| BIOLOGICAL SCIENCES 5

North latitude), all plantations belong to thealed 5. Vilczynskiy N.M. Chemical composition of tea
cleawtitudeeée, t hetudbargil®kns teaves ofthe Adbel and Lazareviskaya districts. The tea
above sea level. Therefore, the quality of tea diffedrsush.Works.i Tuapse, 1949. Vol. 16.7 356 p.

from tea high mountain group. The analysis of the ex- 6. Vorontsov V.V., Shteiman W. G. Cultivation of
tract, the attention is drawn to the fact that the extrastibtropical crops. M: Kolos, 1982266 p.

Krasnodar black tea has lower amounts of polyphenols 7. Gvasalia V. P., Vorontsova R. V. To the ques-
less intense than irttter samples. We need to increas¢ion about the conditions that determine the quality of
the extraction time slightly for optimal sensitivity whenthe tea raw materialsipceedings of Niksic, vol. 22.
viewed tea on a spectrophotometer. However, the e®ochi, 1975: PP. 4963;

tracts Krasnodar tea are characterized by a rich aroma 8. Platonova N. B., Belous O. G. Brief history of
and a milder taste. The tea analysis has shown that uhe introduction and development of 4g@wing in
like other global tea, the Krasnodar tea has a pleasd®tssia//Sciences of Europe2016.- No 2-2 (2).- PP.
aftertaste which can last for ten to fifteen minutes at @1-95.

time, but other tea quickly lose this property. 9. Platonova N. B., Belous O., Ostadedo M.
Comparative analysis of biochemical components of
Conclusion tea and Subtropical and ornamental horticultur8o-

Tea plants grown outside the Russian Federatiahi: the RUSSIAN VNIITVCH, 20117. vol.61. -- P.
at in plantations located at altitudabove 1 200 m 180-189
above sea level have a distinctive organoleptic charac- 10.Prytula Z.V., Malyukova, L.S., Kozlova N. In.
teristics, are characterized by a high content of phenolkeatures of the complex effect of environnagfactors
compounds of the group, standing out as a separate tygebiochemical quality parameters of tea cultivar Kol-
of tea highi mountain tea. khida in the conditions of subtropics of Russia/Subtrop-
Tea plants grown on plantations in Krasnodar ical and ornamental horticulture. 2009. Vol. 42. No. 2.
gion, growing at altitudes up to 600 m above sea leve?,. 86103.
the polyphenol content in them is lower, which affects  11.Astill C, Birch R.M., Dacombe C., Humphrey

the taste (but not aromatic) characteristics. G.P. Martin T.P. Journal of Agricultural and food
chemistry: Factors Affecting the Caffeine and Polyphe-
References nol Contents of Black and Green Tea Infusions
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competition of a scientific degree of candidate of agri-  12. Quality assurance check list for small labora-
cultural Sciences. Krasnodar: Kubsau.2001.i 24 p. tories. AOAC Internationak 2009.- 16(11).-t . 1 3.
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PUBLIC GOODS AND THEIR IMPACT ON SOCIAL-
ECONOMIC DEVELOPMENT OF COUNTRY

Zhuravlova Yu.O.
Odessa National Economic University,
Candidate of Sciences in Public Admirasion (PhD),
Doctoral Student

ABSTRACT

The article examines the impact of such public goods as the environment and health on the country's socio
economic development. It is noted that the common vision of Ukraine's development covers such benchmarks for
achieving the welfare and health of the population that will be provided by the innovative development of the
economy, built on the sustainable use of natural resources. It is concluded that the state should first of all pay
attention to the public goodsyhich are related to the impact on the life expectancy of a person, his health,
knowledge, that is, with human development

Keywords: public goods, financing, environmental protection, health care.

At the United Nations Summit oruStainable De- The World Economic Forum gives Ukraine 77th
velopment, held in the framework of the 70th sessioplace out of 144 countries rated at the Global gem
of the UN General Assembly in 2015, the documeritiveness Index, due to corruption, and the continued
"Transforming our world: a sustainable developmeniise of natural resources. Thus, Ukraine's economy may
agenda to 2030" was adoptddhe document approved lose up to 11% of GDP as a result of the influence of
new development benchmarks, namely,rappd 17 these negative factors. Only because of the high level
Sustainable Development Goals and 169 taskesfatmospheric air pollution Ukrairgan lose up to 15%
Ukraine, like other UN member states, has joined thef the harvest. According to the World Health Organi-
global security process sustainable development. Thation, every two hours in Ukraine three people die due
public vision of Ukraine's development until 2030 in-to poor environmental conditions [2].
cludes such benchmarks for achieving thefaveland Environmental protection any activity aimed at
health of the population that will be provided by the inpreserving and restoring the quality b&tenvironment
novative development of the economy, built on the suby preventing emissions or reducing the amount of pol-
tainable use of natural resources [1, p.9]. lutants in the habitat. Costs of environmental protection
- amount of current expenditures and capital invest-
ments aimed at protecting the environment [3].

Table 1
Dynamics of financing of environmental protection
according to the Consolidated Budget of Ukraine in 20026
Summary data Years
2012 2013 2014 2015 2016

Consolidated
Budget Expendi-
tures,

thsd. UAH
including expend-
itures on environ-
mental protection,
thsd.UAH.
% to expenditureg 1,1 1,1 0,7 0,8 0,8
Source: [46].

496310962,8 | 505843809,6 | 523125697,8 | 679871400,4 | 835832050,1

5297 929,3 5594 185,5 3481 749,6 5529 695,6 6 255 416,9

Analysis of Table 1 shows that expenditures oim expenditures up to 6255416.ehsdUAH. Thus, dur-
environmental protection during 20P®13 have in- ing 20122016, expenditures on environmental protec-
creased by 296256tAsdUAH; in 2014 there is a de- tion increased by 957487#sd UAH. At the same
crease in expendituredy 2112435.9hsdUAH rela-  time, during the investigated period, we see a tendency
tively to 2013. During 2012016, we see an increaseto reduce % of environmental protection expenditures

from 1.1% in 2012 to 0.8% in 2016.
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Funds state ar
local budgets;
6,00%

Other source!
26,10%

Own funds
enterprises ar
organizations
67,90%

Fig. 1. The structure of expenditures on environmental protection by sources of financing in 2016
Source: [3].

As we can see from Figure 1, environmental praocal budgets, only 6.0%. This indicates the lack of at-
tection costs are mainly due to own funds of enterprisésntion of the state and local authorittessuch an im-
and organizations67.9%; at the expense of state angbortant branch as environmental protection.

25000
19098,2

20000 16915
13512,¢ 13966,2 13965,7 13390,t
15000
10116 217 /‘
10000
5975,7 6324, 6015,7 7675.€
C y
5000 /ﬁ ——Ah—— 7959,..

min UAH

0

2010 2011 2012 2013 2014 2015 2016

years

| —A— capital investment, totail— current expenditures on the main environmental measure4

Fig. 2. Capital investments and current expenses on environmental protection, min UAH
Source: [3].

The analysis of Figure 2 shows that in the periodin 2015 relatively to 2014 (284.3 min UAH). In total,
from 2010 to 2016, current environmental protectioduring the investigated period, current environmental
expenditures and capital investments increased almgsbtection expenditures in UAH equivalent increased
yearly. A slight decrease in current expenditures on eby 8981.4 min UAH, and capitalnvestments by
vironmental protection measures is observe@014 10803,8 min UAH.
relatively to 2013 (0.5 min UAH); capital expenditures
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Fig. 3. Capital investment and current expenses for environmental protection, min USD
Source [3].

At the same time, data in Figure 3 shows that dua 2016, we see an increase by 172.7 min USD com-
to the sharp decline ihé national currency rate over pared to 2015.
recent years, converted into US dollars, current envi- Ukraine has one of the worst indicators among
ronmental costs and in the period from 2010 to 201i6ealth care systems in the European region. As regards
decreased from 1274.2 min USD to 747.5 min USDhe health of citizens, Ukraine is one of the lowest rank-
that is 526.7 min USD. Capital investment, on the coring places in the European regionttie ranking of the
trary, increased &m 325.8 min USD in 2010 to 524.1 health status of citizens of different countries, as iden-
min in 2016, i.e. by 198.3 min USD. tified by Bloomberg Agency in 2013, Ukraine ranked

At the same time, from 2010 to 2013 there is a tef®9th among 145 countries assessed for the vjé}ld
dency to increase current expenses on environmental In addition, Ukraine ranks second in the European
protection to 1747.9 min USD, i.e. by 500.7 min USDregion in terms of mortdy, which increased by 12.7%
in relation to 2013. From 2013 to 2016, we see a shampthe period from 1991 to 2012, while in the European
decrease in costdy 1000.4 min USD. Union, this index fell by 6.7%. In addition, one quarter

Growth of capital investments is for the periodof total mortality is the death rate among the dind-
from 2010 to 2012 to 791.5 min USD, that is 465.7 ied population (and for men it is one third of all deaths,
min USD. Thus, in 2012 there is the highest capital irthey have a three to four times higher probability of
vestment 791.5 min USD. From 2012 to 2015 there igleath than women in all age groups from 16 to 60 years
a decrease in capital investmerity 440.1 min USD. old) [8].
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Fig. 4. Quantity of deceased for reasons to death in 2016
Source: [9].
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Data of Figure 4hows that mortality from the dis- Compared to the European countries, the mortality
ease of the circulatory system is 67.2% in the structurate in Ukraine is almost twice as high (14.7 cases per
of total mortality, and mortality from oncological dis- 1000 population versus 6.7 in the countries of the Eu-
eases 13.5%. In fact, these two classes of diseases d®pean Union) [7].
termine 80% of the annual loss of the population of
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p | [— — (— — — p— 4
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ig. 5. The average life expectancy at biith men, 2015.
Source: [9].

Analysis of Figure 5 shows that the average liféirth in men is observed in Sweden (80.4 years), Italy
expectancy at birth for men in Ukraine in 2015 was 66.880.3 years), Luxembourg (80.0 years) and lIreland
years, which is lower than in the countries of the Eurd¥9.6 years).
pean Union. The highest average life expecyaat
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Fig. 6. The average life expectancy at birth for women, 2015.

Source: [9].

As Figure 6 shows, the average life expectancy &is- only 38.7%, poliomyelitis 44.3%, pertussis, diph-
birth for women in Ukraine in 2015 was 76.3 yearstheria, tetanus 25.7%, hemophilicrifection- 42.7% ,
which is also lower for the countries of the Europeameasles, mumps, rubel®0.9%, hepatitis B 23.9%).
Union. The highest average life expectancy at birth ifihe real threat was the emergence of infections, the in-
women is observed in Spain (85.8 years) and Francidence of which was reduced to isolated cases (diph-
(85.5 years). theria, tetanus, etc.) and for which considerable efforts

Recently there have been critically low levels ofvere made to elimate them (measles, poliomyelitis)
coverage of the infant population by prophylactic vacf7].
cinations. According to a joint assessment by the World However, as of November 1, 2017, 2381 persons
Health Organization and UNICEF in 2016, Ukrainehave suffered measles in Ukraine, which is 70 times
was in second place among the mivies with the low- more than last year. For the most part, children are ill,
est immunization coverage worldwide [10] but many cases of the disease are recorded among

Thus, as of December 1, 2015, vaccinations faadults.There are two deaths from complications among
children under one year are covered against: tuberculchildren
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The highest rates of disease in the western regions In addition, during the past three years, group out-
and in the Odessa region, which gradually spread bweaks of intestinal infections have increased. This is
other regions. During the 10 months of 2017, 877 peaffected by inappropriate nutrition, consumptioh
ple were ill in IvaneFrankivsk region, 76people were low-quality water, tobacco smoke, etc.
in Odessa, 265 were in Transcarpathia, 96 in Ternopil, According to Article 49 of the Constitution of
and 61 in Lviv. In Kiev, there were 53 cases of measlebkraine, in state and municipal institutions of health
compared to last year only two were ill. Of the totatare, medical assistance is provided free of charge [11].
number of people who suffered from measles, 1804 akealth care is provided by the state financing ottire
children under the agé &7. Most of the patientsover responding soci@conomic, healtisanitary and health
86% - are those who were not fully protected by thgrevention programs.

vaccine [10].
Table 2.
Dynamics of health care financing by the Consolidated Budget of Ukraine
in 20122016
Summary data Years
2012 2013 2014 2015 2016

Consolidated Budget Ex-
penditures, thsd. UAH
including health care expend
tures,thsd.UAH.

496310962,8 505843809, 523125697,8 679871400,4/ 835832050,1

58453930,7| 61568770,9| 57150071,1| 71001121,1| 75503434,7

% to expenditures 11,7 12,2 10,9 10,4 9,0
% to GDP 7,47 7,60 7,42 7,81 6,9
Source: [46].
As we can see from Table 2, during 2EA®1 6 to- Total expenditures on health care per capita

tal expenditures for the Consolidated Budget o&dmounted to 1 850.3 UAH in 2010 to 3,630.0 UAH in
Ukraine on health care in the hryvnia settlement in2015 [10].

creased by 22.6%. At the same time, tiaye de- In the international comparison, the share of pub-
creased by almost 60% in real dollar terms. lic health expenditures in Ukraine can be congder
lower than the average for some countries of the Euro-
pean Union.
Table 3.
Total costs of health care in different countries
iTot al c o s| Private expense on health Government expenditures
cared to Qcare to fATotg °V health c
% careo (201 costs of h
(2014),%

Ukraine 7,8 50,9 48,7
Bulgaria 8,4 45,4 54,6
Romania 5,6 19,6 80,4
Poland 6,4 29,0 71,0
Slovakia 8,1 27,5 72,5
Czech Republic 7,4 15,5 84,5
Hungary 7,4 34,0 66,0
Germany 11,3 23,0 77,0
Estonia 6,4 21,2 78,8
Spain 9,0 29,1 70,9
Denmark 10,8 15,2 84,8

Source: [12].

The analysis of Table 3 shows that the system of Thus, we can conclude that the issues of environ-
general health expenditures consumes total expendiental protection to thitime in Ukraine are not yet suf-
tures in theamount of almost 7.8% of Ukraine's GDP ficiently high priority. At the same time, the report of
which exceeds the indicators of some European Unighe European External Action Service and the Euro-
countries such as Romania (5.6%), Poland (6.4 %), apdan Commission (2017) states that "the implementa-
Estonia (6.4%). At the same time, in terms of publition of structural reforms in Ukraine has led to positive
expenditure on health care financing, Ukraine contirtrends, n particular, in such areas as environment,
ues o significantly outperform the vast majority of Eu-health care [2].
ropean countries, such as Denmark (84.8%), the Czech In our opinion, among the public goods it is im-
Republic (84.5%), Romania (80.4%), Estonia (78.8%)ossible to distinguish the goods that are important, and
Germany (77.0%), and others. which are secondary. But, we believe that the state
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should first of all pay attention tauplic goods, which 6. Statistical digest "The Budget of Ukraine
are related to the impact on the life expectancy of a pe2013". Kyiv, 2014 - 244 p.

son, his health, knowledge, that is, with human devel- 7. Recommendations of the parliamentary hear-
opment. Such investments in a person should be cdngs on the topic "On Healtiare Reform in Ukraine™:
sidered not only as a "spending” of budget funds, biResolution of the Verkhovna Rada of Ukraine dated
also as social investmts, since they acquire more im-April 21, 2016 No. 133&/Ill. - [Electronic resource}.

portance in the structure of national wealth. Access mode http://za-
kon3.rada.gov.ua/laws/show/1339
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ABSTRACT

The paperdéds contribution is supposed to be widenin
policies, derived in the fieldbds | andmark works, to g

This study presents the solutianthe problem of regional sustainable development (RSD). It extends an analytical
normative framework, from meso regional perspectivéhe intermediate panorama allows for a broad consider-
ation and cohesive handling of various ramifications of this cexnigkue, with a specific emphasis on the role of
intergovernmental relations, particularly transfers in achieving sustainability, interregional equity, spatial stability
and preservation of human capital, natural resources or environmental quality Mpreltensive model encom-
passes social, economic, environmental, ecological aspects, inviting data available nearly in every region. By
means of this model, an empirical study is carried out for the Kuban area in southern Russia. Analytical tools, a
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systemsapproach, the systems dynamics methodology, the equilibrium analyses, the use of threshold values
seemed to bring a satisfactory sustainability policy even in a complex and dynamic environment.
Sdzt yjor j efdztas@Odz’ detsj EkMmists2yde iy @) dedetsthls! , 6§ QR hzOr
hi2 Mjur, Stdlsdy MEOw cttOddyO dzgj Mkh j2 Mfsmsedshisd, d
Keywords: regional sustainable development, resource availability, environmental quatibal frontier
of carrying capacitymeso regiongberspective.

1 INTRODUCTION have been suggested. The work Bgtabyal [8],

The integrated treatment of issues concerning estresses the need for employing game models in envi-
vironmental quality and economic wellbeing in the reronmental policy, with the latter being elaborated in the
gional policy has so far not received very much focusextudy by Barret 7] to the strategy of environmental
attention from either environmental or regioredo- treatymaking. Carraro et allp] argue the important
nomics. This paper aims to narrow the lacuna by preele of transfers in encouraging participation in envi-
senting a normative dynamic framework allowing for aonment cooperation, and at the same tiRis et al.
coherent management of environmental, economic afti7] investigatethe formation and stability of coalitions
social aspects of the problem of sustainable develoto form internationalenvironmental agreement©f
ment from ameso regionaperspective. specific notion, the relevance of the level for climate

Such aview conveys information about how peo-control, which is discussed in more detail by Asheim et
ple live in different regions, probably a country, insteadl. [4], while considering regional cooperation against
of providing a narrow look over some regions, or eveglobal treaty. Angerd], from his sideassesses the eco-
group of them. On the one side, it encompasses momic impacts of linking the EU emissions trading
gional, interregional processes and on the other sideschemedo emerging schemes beyond Europe
open to the i rcelgusinon rcfl afepmibiemefegmnal sustainable development
supposedly important ingredient in achieving interengages increasing fascination of academicians and
temporal, interregional equity and spatial stability. Bepolicy makers. Such an interest emergaturally with
fore a constructing effort, a review is given of economithe growing understanding of the important role re-

approaches and policies relevanthis study. gions play in ensuring high quality of life, and conse-
The concerns about t hequenttydcalls forrthe aded of enhloying eomceptsarils f u -
ture are ol d, but it wa sapphed toolsthatenalle the stuely ofcOndlisonsonseiss t h ey

ceived a systematic treatment. The complex and diainable development in¢hregional context. As a re-

namic nature of environmentatonomy interactions sult of the burgeoning attention, a bulk of literature

has become a good rationale for appdysystem dy- emerged, discussing separately or in a combination var-

namics methodologylP, 40]. These contributions have ious ramifications of this composite issue.

attracted a lot of attention and inspired much debate Si nce occurrence, the probl

among development theorists, with some defyingtherh,ai nab | e d e v edlinitptiores of todceptsmi r r or

pointing to the lack of inherent economic processesnd approaches, appeared in the sustainability debate

e.g. the market price mechanism, a consumer or pron a broad scale, and assumed an account for indige-

ducer behavior, thgrowing productivity or opportuni- nous economic, social, ecological conditio2s, [54].

ties arising from trade4p)]. Having been defined as 6a b
Various provisions for economic growth havepol i cy for al l resources in a

been considered in the conventional fassical considered as a program harmoniously engaging the

framework [L6, 29, 50, 51]. Studies in this flavor whole range of endowments present in a region. Even

mainly focused on opportunities stemming from techs o , it aims at achieving 6a m
nological improvements or substitution of human madas such, one should regard it as an optimal time path,
capital for exhaustible resource stock. A specificatten-a ki ng i nt o consi deialandi on O6en

tion ha been devoted to the issue of sustainabiite conomi ¢ obj ectives or constr.
commonly regarded as restraining to the conceptofop-x ogenous <circuipstancesd as w
timality [6, 24, 43)]. Stressing 6the noabnali tved,na
Different contributions to the endogenous growth hey advocate for 6éa framewor
theory focus orthe role of externalities related to tech-pert judgment which should be able to test actual and
nological progress, knowledge accumulation and tradature states of the economy and ecology against a set
in achieving sustainability2, 25] or examinethém- of r ef erence val uesé6. Pointin
pacts of environmental policy on economic perforing patterns of regional dewelp me nt 6, Bat abyal
mance [e.g12]. Alternative approaches to the relationNijkamp[©9] ar gue for 6éa balanced r
between environmental quality and economic develop-n t he form of O6a comprehensi
ment observe its disequilibrium nat¥] oraccount t at i ng dvestigatioo wfgemvironmental, re-
for the endogenous technological change in climawource, climatological conditions responsible for sus-
policy analysig21], or deal with @ empirical analysis t ai nabl e devel opment 6.
of innovation and diffusion in energy technologigs]| Moreover, one may readily suggest highly contra-
Being multirelational in nature, the problem ofdi ct ory nature of the concept
sustainable development appeals to a cooperative tresis on a higher availability of the one categtends to
ment. To facilitate a collaboration in addressing variousduce the availability or usability of either of the other
environmental topics, a number of game frameworks nes 6. Such a concept may be
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as to be resonating with the previously attained conselmeen addressed, including deforestation, water provi-
Sus on s ust iateractobamborg thnee sgsssion thane is still a good deal of questions awaiting for
tems: the biologidaand resource system, the economi@n adequate response, and among them, one may note

systembd. However, f r o m urghndly signalihgavhat impaal @oes an exogermmoauslty b e

viewed as a prominent step in clarifying objectives andetermined rate of extraction of natural resources have
constraints of the problem, generally acknowledged am regional sustainability? Given improving transpor-
to be 6extremely diff i c utation, anietpandingtextérmalpdensasadi fdr Inaural ih-o
any analyticalbl.y r i gor ou putspwaadyconsequently the disruption of feedbacks be-
In a spatial context particularly, sustainability hagween a reginal output and an actual depletion pace,
been addressed from various approaches, some vdiat should be done to mitigate unpleasant outcomes
which constute the methodological basis of the pre-arising from depletion of essential to regional output re-
sent study. Treating a region as an open system in eitls@urces? Is the existing transportation network able of
economic or environmental respect is a common tecHelivering resources in a backward direction?
nigue when dependence of regional processes on out- With respect to this, a work by Blattet]] pro-
side forces is assumed [e&f]. In this case regional vides a relevant proposal of integrating regional trans-
economic changes are presented as externally matiertation systems, and still more contribusoare
vated, in the Keynesian way, with an elastic supply argimerging in this area of research. Indeed, the regional
consequently fixed prices. impacts of natural resource extraction are of the consid-
An additional approach is to presespatial pro- erable research interest in the related, increasingly ex-
cesses explicitly. The common line of attack is to corpanding literaturel8, 37]. Keeping in mind these ques-
sider regional e daglan gystenss stions, @ sebmes nabusalytanpeopogeyconsidering the prob-
of physical and rel ati oremlof eesosreetagadabilityofrom ia rborosder,nmeesoe

def

gen

sense, to view Oa r egi o paspectides allawingaraseanttter evaluatidn bf¢gheim-o nt e x

of a close locked in syse m, cal |l ed a padeofregionabtransfarmations onameso stability, as

sustainabl e path emer ge swelbas the iafluenee ofuekagenaus coastraints wrpre-e x

play of economic, social, environmental, institutionajional performance.
for c48.s 6 | With respect to the environmental policy, there is
From this interpretation, a number of theoreticah n apparent move from t he
frameworks have been applied. Keynesian and neoclad-decision making to a more flexible, allowing for a
sical multiregional growth modelg][have an apparent wider variety of playing actors, regulating style of pol-
economic orientation and provide a very narrow vievicy-making. The recent studies explore esgil as-
on the problem of environmentally sustainable devepects of the environmental management and convinc-
opment. The interregional perspectiv&?] incorpo- ingly show the increasingly growing role of theer-
rates explicitly environment dimension to examine itgovernmental relations in  attaining regional
effects with endogenous technological change arslistainability 83, 34, 35].
trade or evaluate governance and policy for interre- Notwithstanding this, there still are critical ques-
gional sustainability36]. Another information is avail- tions awaiting for a satisfactory reply. The one is how
able from the spatial general equilibrium perspectiventergovernmental transfers affect the environment.
which has been applied in recent studies with a partidhe obvious consequence istha region, where the
ular focus @ either internalizing time delay4,[15] or  product has been created, accumulates pollution of pro-
environmental taxeslp)]. duction and has less consumption from either the direct
Applied research efforts on issues concerning reeduction of income in a producing sector, presumably
gional sustainability fall into several strands: regionamanufacturing, or indirectly, because of the decline in
economic development, natural resources, environmeproduction ad associated emission of pollutants in the
tal quality and regulation. Thetudy of such a complex service industry.

in

6cor

problem requires us Ot o pahys,thetkdésaqruapparent tade ofEbetivderobene-t o  r e

gional and to interregional linkages in production, corfits, e.g. goods, services and costs in the forrooof
sumption, transportation, and to ecological interacsumption pollutioimposed with transfers aqfoduc-

t i o f].slrbagreement with this, a work by Gutmantion pollution associated with addithal output of the
[28], where by resorting to a broad spatial perspectivégcal economy, motivated with an extra demand, as
the author explains the emergence and persistent preseh, one may expect a kind of equilibrium. Although
ence of 6a new rur al u sepaaate topice ohpegiondl sustainabilitywdhe kontelxty
Verhoef and Nijkamp46] leads to the conjectutbat of intergovernmental relations are of growing interest,

6a spati al price equi |l i btheiealso prasenly persisteht deed fer araintegratihge v a n t

of examining trans boundary externalities from interreeffort.
gional perspective. An analysis by Hosoe and Naito Overlooking conducted research so far, one may
[31] being addressed to the other side of the same praienjecture that many vital problems, with regard to sus-
lem, reports that trans regional environmental externaainability of regional development have been ad-
ities have an autonomous regional agglomeration efressed. As a result, on the one hand, environmental
fect, and cannot be excluded from consideration. quality, resource base have widely been acknowledged
On a separate note, works patural resource use. as important determinants of whether regional develop-
Although many important issues in this regard havement is sustainable or not. On the other hand, regulation
of economic activities deteriorating environmental
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well-being, as well as management of natursbteces Transportation costs are allowed to be zero, and
have become to be considered as having close linksdonsequently, they trade a commntgdat the same
properties of the space where such policies are implgrice, which in turn serves as a nominator. Output of a

mented. competitive sector, rent for natural resource are consid-
Nevertheless, there are persistent and increasinglyed as exogenous. The description of the model
acute social, economic, environmental, ecological ist arts with introducing an av

sues, in a regional policyganda, attention to which function, reflecting a regsentative citizen standard of
might be concentrated around the following questiondiving:

1. What is a solution of the problem of RSD, a 06 Y
comprehensive policy, aiming at wellbeing, liable lev- Y ——HQz m z »p (1)
els of environmental quality, resource availability and v

social equity in a gnap of regions or country? whereO i) [ RY 1 environmental quality, labor

_ 2.Whata role in sustaining regional developmenty, .y - commodity, and service consumption respec-
in general, and supporting economic welfare, mamtau?rvely Subscript index refers to region

ing area i_nhabitgtion, protecting environment,_ reSOUrce  “riyst order conditions for constrained optimization
potential in particular, intergovernmental relations ma}Sring volumes of consumption:

play? 4 Z AT 2
3.Howtosae a regionds human capitaEAHsgstain &)
population stock when interregional income level dis- 3 ) (3

parity is widening or barrier.s to migr_ation are becoming Denoting regulator transfer, rate of return on nat-
Iower,d%nd federal and regional policy makers are CONial resource as 48O A te€pectively, the aggregate
cermed: . . consumption in a region may be expressed as:

4. How to sustainably use a regional resouoe
tential if a nat_ur_al capital price is externally mouv_qted, Ai 10 x E+ OADAO4 4)
and what policies should be implemented to mitigate
unpleasant influence of a mounting outside demand on The utilization of naturatesources is worth of

regenerative capacity? specific notion. A2, pHIY¥ugh Hot

o.Ho to protect environment and reg_|or_1a| _ecosyskeeps analysis simple, having provided a necessary
tems, control polluon rate and back assimilating Ca-ondition foran &f i ci e nt path in the f.

pacity when common tools of internalizing externalitie@vorks however, on regional level, one may doubt its
fail and production become predominantly onward Or'EmderIying assumptions.

s
ente(_jrh_ . to add b i For one, future markets do not present perfect

IS paperfaum; 0 a Ieres_s above ques 'Oni éfresight for all natural resources, or if even so, there
means o lhckegsbasooce rS 16c8l rf1a<§'tors'eﬂtzrttir‘fb imba t%n price. For two, the

two regbn setting. Such an extension is motivated b
opportunities naturally arising from the interregiona
perspective, allowing for spatial interactions and an i

portant intermediate role of a national regulator in e

suring sustainable paths of regional deveiept. of extractioni Qand available stock of natural re-

(ng\?()Eug/IIOSVEIén treating a broblem as complex asources'Y '0."8uch a mapping is expected to have next
Y, gap P roperties 14, p.81]:

that described above, one inevitably confronts th NG TiYS TtV NG

tradeoff between economic realism and mathematical - S 5)

feasibility. Efforts have been made to keep the model YO AL n

as simple as possible, andtheé same time, allowing and may be cast as . o

complexity when it does not seem too limiting, so as _ares O

practically tractable results can still be derived. TC(res RES gezﬁES g,qr A (6)
The focus is on two interacting areas. Henceforth

pOintS will represent them, thus adm|tt|ng an equal en- Supposing a Competitive industry brings the equa-

vironmental quality andesource availability across atjon for the rate of the extraction:

region. Each region is unhabituated by rational individ- Ni Qi o

uals, contributing labor, capital, natural resources to a ~OvY OAT O (7

region output and exposing preferences through utility

. . L Now, recalling that perfect competition requires
function. The latter IS controlled _by variations Of.t.hethe marginal cost to be equal the price, and taking into
levels of consumption and environment amenitie ’

) . "Siccount localization of service consumption let one
while the former comprises homogenous commodi

ssumption of the zero extraction marginal cost seems
uite dubious. Instead, one may suggesterve de-
sendence of the cost of extraction, introducing
Y61 QY 'O "Vlinking extraction costYéwith the rate

and service. An equilibrium is supposed to instantly oc- rite:
cur in all markets.
‘0 ne 9 )
0 (®)
nro

©)
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@ Y (10
By substituting(7), (8), (9), (10) in (4) one gets:
e s 9 N OANO"Y Y (11)
zZ
6 9 RN~ OAWOY 'Y 12
v nT—T 9 R OANOV -y 13
Preliminary results need some comment. While Yo
the equation for commodity consumpti¢h?) looks 0°Y z
quite predictable, the value of service produc(ip8 0 bz ° (14
is not trivial. Actualy, under extant premises the utility e
function (1) attains the most value with and only with _ N~ OAlYOvY _
the right choice of the | Sheelequatipns gfestatg pogilibium have being z at i o
which (13) presents a clear formulation. derived, it is time to formulate the law of evolution of
Substituting (12), (13) for 6 ,"Y in (1), finally the tworegion system:
brings a national regulator transferds time pat h:
. 0 Q .
b Q0 p = a——Paipiic o (15
U .
Q o]
1
. & RES Oarent RES ©1
RES = [RESA 2 o S (19
¢ RES, ¢ g +
0 Qo O oy YA R qwve o Y "Yi SLI AL [¢)
P @ T e Nt T (17)
| O
b 0 p o 42 Poppic b (18)
U .
Q o]
1
. 4 RES Oarent REY %1
RES = [RESR o2 aqo RES 3% pg a9
C RES, +C =
0 QO O ov v R aev o Y "Yi Qdo AL (0]
Po @ Nt &vo AT . 20
| O
,éLl’ U1<U2
_1
f(LiL)=1 LU, ¥, (21)
| —
i 0U; =U,

The system deserves a comment. It involves-
linear equations, and then, a solution existence issue® @
of independent interest. It may be shown, that it has sp- . . . .
lution for all negatiyv or. SH’EQ%‘MGW tgfiandeflegis.an aFSHert"’.%“Q/aT%]"i' emds
stocks, and the gradient of the latter is continuouE"egIo linequelity atfects the rate of migration: ne
Thus, thus conditions of the Exéstce and Unigqueness more the_ f(?”_“e'_" the greater_the I_atter. Yet, the marginal
theorem 27, p.144] are satisfied and the study dynami ate |s_d|m|nlsh|ngind th_e migrating population quan-
hypothesis is of broad generalitfurther, population ity is limited by the region population stock. There is

stock gets impact from a natlirmovement and migra- 5_"50 opportunity to account fora nenono_mlcally mo-
tion. tivated migration. This part of a population movement

While the former is described by a common lomay be due to political instability, social adversity or

gistic equation &7, 45), the latter is considered to pe&Ven natural cataclysms. Other reasons for resettle-

proportional to the population stock with a coefficien{nem’ for which mechamsm_s are vague, may share this
category. These are collectively presented by compre-

hensive ternv .

, Which dynamics is presented in figure

! Author welcomes requests for proof, which due to
limitation for space have not been presented
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Figure 11 Dependence ahigration coefficient on the ratio of the levels of life

As far as natural resources concerns these are céainability debateAs for the former, it representsat-
sidered broadly collectively comprising the of the ural' upper bound attaéd in the absence of anthro-
economynatural capital stock t ifidudes renewable pogenous pollutiof47, 38] while the lattercan be de-
resources, such asater, terrestrial and aquatic bio-f i ned as the ability fAto recei
mass; nosrenewable resources, such as land in generaues, to degrade them and to convert them in no
minerals, metals and fossil fuels; and seemiewable d amagi ng and even4dpRuttiegf i ci al
resources, such as soil quality, the assimilative capacityn a mor e abstract for m, it
of the environment and ecological life supportsysteinc | eansi n4g. f orceso |
[6]. The resource bank is affected by natural restoring Even though there is a quite much consensus on
forces, ensuring, in the absence of anthropogenic acttite meaning, the perception of the assimilating capac-
ity conver geargirgcdaparitfadh Rea rietaypds dynamics i s a very cont ¢
gardless to a particular process responsible for the lifeur hypotheses have been proposgé §9, 46, 6].
itation of a resource bank, the conceptafrying ca- Each of the hypotheses is worth of a separate consider-
pacityis easily introduced by increase of the naturallyation, and can be endorsed in the basic framework ac-
determined rate ofepletion, in the form of the logistic cording to a region specific satfeaning processes.
equation 14). Besides natural mechanisms, the stock dflevertheless, one may note, the similarity on certain
a region natural endowments diminishes through haintervds of all to the hypothesis assuming a local ex-
vesing due to economic activity or exogenous damageeme, therefore, is no surprise to propose this as an ac-
DR (e.g. forest fires). tor responsible for absorbing pollution.

As concerns the environmental dimension of the  The impact function comprises different sources
regional development, one may confidently argue, th&f environmental degradation. To display an independ-
a good deal of work has been done from both theorent role @ the transfers in the pollution formation, the
caland applied sides of t distingtionispmage betwegn consumptiorsandkeprodug-En v i -
ronmental quality is reduced by the discharge of polldion causes of effluence, with the latter being split into
tants if the emission f |poliytiorassocated with manyacturiag seyiee®eled s as s
il ative 47. dhisapeecige gxplanftion of the source extraction.
cause and condition for an environmental degradation When presenting a soc&onomic system, which
is a starting point to describe environmental dynamicgnay be a subject of interest to those preferring the ver-

Not surprisingly regional environmental studiespal or graphical communication, it looks salient to cast
due to vast diversity of endinmental conditions, tend @ related causal loop diagrafar detailed specification
to explore siteshaped specific aspects of this thoughtof the system interactions, one is referred\ppendix
provoking problem. I. Moreoverthe stocks and flows diagram of the model

However, the very broad spirit of the model enof RSD is presented i " d B € O! R Mistsyded ¢ Mmfr
courages the selection of a more general theoretic®dd  dz0.25a, pregises of the model are complete,
framework. Such a pattern should meet contradictofgut how fruitful these are?
corstraints. It is assumed to be wide enough to catch 3 ANALYSIS
common features of various processes accountable for The very first look on the syste(d5) - (21) is
environmental degradation, and at the same time, sugfough for concluding that no equation lives an own
a constructive effort is meant to be sufficiently precisdife, without being infuenced from either another stock
helping actors involved develop and ilment robust Or control parameter. It also is obvious that it admits no
environmental policies. Keeping this in mind naturallyanalytical treatment, and examining solutions involves
directs oneods at t backgroumd Steergtheninggremisesandcenpraescal pandling.
and assimilative capacitygn endured part of the sus- Even so, one may note that no all \esdwf control

parameters agree with sustainability. Indeed, equation
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(15) has at least one positive equilibrium solution only

if
(%/lko&&m ] 2/ k—ly @\41 0&&m & M 0),
(@ -

meaning the selection of wutility I evels cannot
population stock.

Appendixlll contains presentation of the equatiorbe determined on an interregiomahrket, and is sub-
(15) phase line and bifurcation diagraAnother asso- ject to regulation.
ciation providing a motivation for a deliberate regional  Indeed, guadratic equation

policy is the equatio(i16). a RES Qrent RES

Actually, assigningQ, =2,0, =2 is an appro- HRESa- RES o) >
priate way to demonstrate sensitivity of a regional re- ¢ o= " . ,
source base to variations of rent, which is assumed to has at least one non trivial positive solution only if

2r, -4DR1r, +7 RE 2, .
((DR1< 0&& L rent ¢ — $0) ||[(DR1 O&&rent —>1-).
ES, 2DR1 RES RES

The inequalities show the range where rent should Figure2 exhibitsthe critical frontier of a carrying
be to ensure sustainability of a region natural resourcapacity going beyond which threatens survivability of
stock. The cas®R12 0 relates to investments in nat- hatural resources. For each level of carrying capacity,
more price would drain the natural resource stock.

PR 0,

Rent rFy

cC

1, >
>

Carrying capacity

Figure 21 The critical frontier of a carrying capacity

Some remarks with respect to figu2e For one, exposure. As one may sdd6) under certain condi-
given certain exogenous damage to resource base, tioins, a region resource stock disappears in finite time.
all regions can sustain economically motivated extra&Such a eflection is a good rationale for national and
tion of natural reserve, namely regions, whose carryinggional policy makers for a close attention to resource
capacity belongs to the range [0;CC]. For two, there imarkets and relevant resource price regulation. More
an apparent threshold level, specifically,@@licating information, concerning properties of natural resource
the edge, that is, regions with carrying capacity exceedynamics is presented Appendix IV.
ing that are liable for resource extraction for some rent. 4 CASE STUDY
For three, larger regions enjoy more survivability, and  The examination advances a solution of the above
finally, carrying capacity exhibits increasing returnsmodel. Awareness is brought to regidnsubjects of
sinceRent >0. the Russian Federation. Krasnodar Krai and the Repub-

What are practical implications of the above obli¢ Of Adygea occupy the country south part, a historic

servation? In fact, these are obvious. Expanding trarf&9i0n, known as Kuban. The motivation of séileg
portation networks, better than ever means of extractifi¢ @reéa as an object of inquiry is an interregional mi-
make regional resource base, e.g. crops, forests walgation, similar structure of the resource base and the

sand, gravel, energycet be very sensitive to external PFesence of common environmental problems. The
map of the territory is illustrated in figue
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Figure31 The map of regions studied and their close environment

The solution plan: 2. The calculation of the sustainable development

1. Determiningthetws e gi on sy st e pathshilé viarging @ cohtrolparameter, particularly the
from the initial point, while maintaining the parameterdevel of financial aid. Observing a steady state, an orbit
values (base run). It is supposed to help in classifyingith a constant utility level, reaction of the system
whether regional development sustainable or nostocks, explaining variations. The system state is de-
Equation for utility function(1) is expected to facilitate scribed by levels of population, renewable resources,

identification of t he s tnarrahe@vable regourcels ang eénvirgnment. The stagimgt h .

also supposed to be advantageous in detecting develppint of the solutiori 01.01.2014. The choice due to
ment patternsofreggon 6 s popul at i o rthe availahility of dataen the modebkered areadhe
environmental quality. system stocks initial values are presented in
Tablel.
Tablel
Values of the model stocks variables on 01.01.2014

Name of variable Notation Krasnodar Krai the Republic of
Adygea
Populatior? L v pm ® pm
Stocks of nofrenewable re-
0,
sources, units 2 %3 100 10
State of the environment,% E 50 50

The estimate for nonrenewable resources based gases mixture concentration. The othecessary in-
assumption, that these will last for 100 years at the cugredient for computation is parameter estimates, which
rent rate of consumption, while environmental qualityre presented ihable2.
is assessed relatively to a natural level of particle

2 SourceRussian statistics service (Rosstaf, 23)

(o]
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Table2
The model parameters estimation
Name ofparameters Notation Krasnodar Krai the Republic of
Adygea
1 2 3 4
The elasticity of the utility function by " 0.7 07
product
The elas_,t|C|ty of the utility function fo " 03 03
the service
Technology cogfﬁuent of natural r¢ N 2 695 3.375
sources extraction
Birthrate 0 0.13 0.12
Mortality rate Q @ pm C® pm
Migration® 0 57736 18002
The natural level of concentration .
harmful substances, mgr/ m " 3 O 10 10
Pollution per unit of industrial prod ~ 80.5 54
ucts
Continuation of Table 2
1 2 3 4

Pollution per unit ofagricultural prod- ~ 8.9 08
ucts
Pollution per unit of nostenewable re- v 587 26
sources
Pollution per unit of service Y 27.6 1.1

Now, the system is closed and ready to show starting point. The selection of period is motivated by
way. Figured displays dynamics of life quality level in the interest of spotting development patterns of the non-
the two regions. A utility path is projected in a base rudinear system. The values are measured relatively to the
where parameters values are assumed fixéa at the level of life in Krasnodar Krai, in the reference year.

Utility, 4
units

>
‘ ' ' ' Time, years
17 Krasnodar Krai, 21 the Republic of Adygea

Figure 41 The quality of life path in Krasnodar Krai and the Republic of Adygea in the periodZI

Some remarks are noteworthy with respect to figsome sort of a positive sign, reflecting tendency to an
ure 4. The given regi ons dequiiliriam, acbettone dteady state uOnd way to umtivihey
standard of living is diminishing monotonically. Eco-the complex resulting influence, to distinguish inde-
nomic forces, combined with environmental, ecologipendent impacts is to examinethe sysfes st oc ks be
cal conditions are not strong enough to drive along dravior. One of them, the level of population is illus-
increasing or even not declining path. Even so, theyated in figureb.
struggle to bend the line downward, what seems to be

3 Source: Rosstat, population statis{i2g, 23)
4 Source: Rosstat, environment statis{22, 23)
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Figure 57 The population of Krenodar Krai and the Republic of Adygea in the period 22144

Population stocks are increasing all over the olference in standards of living exerts pressure on inter-
served period. It gets support from a natural mechanismgional migration, moving people to more developed
and migration. Both regions experience significanKrasnodar Krai. Growing population, on its own, as
population infux, due to advantageous climatologicalseen from the equatidi) influence per capita income
conditions, developed social infrastructure, housingn a negative way, but being accompanied may be not
market, roads, job opportunities. Additionally, the dif-so noticeable. Figuré displays time paths of regions

natural stoks.

Nonrenewable
natural
resources,

units 90 4

A

100

70 -

S0 =

10 -

0 10 5.;. 30 40 50 (-‘.r_u 70 80 90 100 Ti'me, years
17 Krasnodar Krai, 2 the Republic of Adygea

Figure 617 Nonrenewable resources of Krasnodar Krai and the Republic of Adygea in the interva?2044

Renewable ones are assumed to be extracted at Krasnodar Krai is steeper, due to higher resource po-
rate equal to regemative capacity, keeping stocks oftential and favorable technological conditions. Such a
water, timber, soil, livestock, and other resources intaathange echoes on not only welfare but also level of en-
While nonrenewable resources stocks are decliningironmentéquality, as might be seen in figurfewhere
being governed by equatidii6). Extraction path in the state of environment is described.
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Figure 77 Environmental quality in Krasnodar Krai and the Republic of Adygea in the interval2014}

Pollution stocks adjust to anthropogenic activity By assigning values, indicated by equat{d4), a reg-
related wastes or emissions, specifically in industrylatorbrings the territories back on a sustainable devel-
service sector, and field of utilization of natural re-opment path, as shown in figuBelndeed, in every mo-
sources or consumption. It is also noteworthy that comaent the systenfl5) - (21) lets one identify stocks
sidered regions ecosystems might peabtefubexist, magnitudes. These C, being integrated with a region in-
keeping in mind mutual interdependence of ecologicalustry output and data on consumer preferences, i.e.
processes, assumed, by equafitf), Therefore, pollu- elasticities of the utility function, may convey infor-
tion in the long run has reutral effect on standard of mation, relating levels of federal government support to
living and regulation levels to keep sustainable devesecure a tgjeted standard of living. As it might be read-
opment pace might be activated somewhere else. ily seen, equatiofil4) has a unique solution for every

Another way to support a regional performance ison-negative value of variables involved. Andsths
to engage intergovernmental relations, particularly inkeartening, because it suggests broad applicability of
terregional allocationf a national product. The model the procedure or equation either.

explicitly incorporates a control parameter O6transfe
Utility, 4

units,

105

1

1.

0%

065 2

0,6 A4 T 1 T 1 T A4 \i L4

Time, years

0 10 A (| 10 % 60 N 80 % 100
17 Krasnodar Krai, 21 the Republic of Adygea
Figure 81 The trajectories of RSD of Krasnodar Krai and the Republic of Adygea in the interva?2044

Consequently, the c on dnithtconsenvationfofmmaturabresburcesmargl énvionren-a i n -
ability have been identified in regions concerned, oveal quality. But, wiat are regulation levels, resources
a given period nondeclining welfare is accompaniedt uni ng t he system®mriraydaceady st
transfer volume along a sustainable path.
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Figure 97 The amount of financial support for sustainable development of Krasnodar Krai and the Republic of
Adygea in the interval 2012114

As one can see, to maintain the dans standard 2. Conditions for a regiono
of living in both regions requires an increasing amourgreservation. It has been shown, that levels of a regional
of financial support. Moreover, the rate of change is dsocial policy cannot be arbitrary, since in certain cases,
minishing, that might be explained by a decliningand hese i nflict an irreversible
positive rate of population growth, a mounting but negation stock. Orcontrary, a respusible attitude, partic-
ative rate of nonreneable resources extraction, andular to issues related territory inhabitation necessarily
stable environmental conditions. Furthermore, durinfvolves a close care to interregional disparities.
the period the volume of financial assistance to the 3. A p0||cy for sustainable resource use. The pa-
Krasnodar Krai, the Republic of Adygea should inper demonstrates a need for careful consideration of is-
crease by 6.4 and 4.9 times, respectively. This relgues concerning naturegsources utilization, particu-
tively greater chage of the transfer is explained by| ar | y rent regul ation, 6green

faster population growth rates, more rapid decrease #dncerns over a region resource potential vulnerability

income from norrenewable resource extraction ando an open access.

the lower level of environmental quality. 4. A term Ocriti c.dndicatngr ryi ng
5 CONCLUSIONS _ a threshold value of a region resource pagénrthe pa-

_The problem of regional sustainable developmerger argues that for every region there is a critical rent

is still a fot topic. A good deal of work has been dongnat drains a natural resource stock out and a size of a

with respect to this entangled issue from both theorefiasource base mattertarger regions are more sustain-
cal and applied sides. Yet, on a regional scale, theregsp | ¢ in terms of 6éresiliencebd

an apparent need for a further deliberation and clarifi- 5. An inference that pollutioould be analyti-

cation of some critical sustainability aspgaoncem- .1y split from one side between either industry, ser-

ing resource availability, environmental quality and sogjce resource extraction, or from the other side, be-
cial equity. Of a specific intere§t6 c e it e g i 0

O tf¥ee? production and consumption. Such a distinction

context, interregional coordination that tend to play afe|ps one examine not only an impact of an economic
independent role in determining whether a reglon%[ctivity' but also assess affect of financial aid.

multifaceted performande sustainably good or not. The model is desirably expected to have given
To attack this abiding question the present studyqre than it has consumed, and at the same time has
offers an answef an integrated policy, explicitly in- ot heen exhausted. Further, the model is open for ex-
corporating social, resource, environmental Processggsions, and naturally appeals to the introduction of
with regulation levels, and leading to the followingegogenously motivatedutput in industry or service
contributions: sectors, division of labor and capital, with engaging a

1. A solution to the problem of regional sustain-fy||-scale CGE model. These issues will be addressed
able development comprehensive regional policy toin future research.

ensure Ostrongd sustainability, a coherent strategy
achieve intergenerational equity, Rdecreasing wel- Appendix |. Specification of reinforcement cau-

fare, conserve environmental quality and natural regjities

sources. Figure 10 displays cumulative causalities of the

problem of regional sustainable development.
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Figure 101 Causal loop diagram of the model of regional sustainable development.

Positive loops:
+ +

R1+- Populationr The rate of growth Population;
+ +
R2+-Environmental quality Assimilative capacity Environmental quality;
+ +
R3+-Natural resources Resource regeneration rate Natural resources;

+ +
R4+Environmental quality Environmental quality in other regien Environmental quality;
Balancing loops:
+
1 1- -Populationr  Migration - Population;
+
1 2- -Natural resources Depletion rate  Natural resources.

Appendixll. The RSD model variables diagram
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Figure 117 The stocks flows diagram of the RSD model

Appendixlll . Properties of population dynamics KIM 1
The examination of the equati¢tb) suggests that kl- 2 ’ ———— and M1 is negative, then equilib-
the choice of the targeted utility levels could not be ar- L1
bitrary. If the value of migration coefficient passegium solutions disappear. And on the contrary, if m is

l ess the critical valwue the

two equilibrium solutions, the Iargel;up, and smaller,
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. Since L;(Lup)<0 and L, (Ly,,) >0, one might

des;cribel_up , L, @s the sink and source respectively.

Figure 12 gives the graphical representation of the
above solutions.
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Figure 121 Phase line and bifurcation diagram for population stock in the region with the lower level of life

w

Appendix IV Properties of natural resource dy-

; -4DR1r1 + £ RES
namics , then resource stock of
A closer look at equatioflL6) let one see that not 2DR1 RE%

any price on natural resource is appropriate in the Cofirst region vanishes in a finite time. Otherwise, the re-
text of sustainability. Indeed, if the rent exceeds

gion enjoys equilibrium of its resource stock, and
there are two solutions of this kind:

" J-4DRr1+ % RE§ -2DRLRES rel

Reg, = VRES

2rl '
+rent
RES,

" J-4DRT1 + £ RE§ -2DR1RES re

Res,, = VRESo

2rl

+rent
0

,and sinceReé( RQJ§) <0,

Reé( RQ§V) >0, these are sink and source respec-

tively. Figurel3 shows the graphical illustration of
the above solutions.
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Figure 137 Phase line and bifurcation diagram for a regional natural resource stock.
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ABSTRACT

The budget process at the regional level with the introduction of a participative budget as an effective instru-
ment for raising the level afconomic security of consumers in the sphere of housing and communal services is
researched. The world and national experience of cooperation and involvement of the public in solving city life
issues as a result of the participation of consumers of serpiceided by local seljovernment bodies at the
expense of local budgets in the direction of improving the improvement of the territory of the city, settlement of
housing and communal issues are summarized. A comparative analysis of tHenpadyd bdgets of adminis-
trative-territorial units of Ukraine was carried out. The significance of the party's budget as a precondition for
cultural and social development of the city is determined, as well as the direction of improving the housing and
communal st of the administrativéerritorial unit, as a consequence, the strengthening of the level of economic
security of the consumer of services.
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A ROLE OF ¢VISCERAL SYNDROMEE IS IN GENESIS OF
CRONIC PELVIS PAIN AT A GENITAL ENDOMETRIOSIS
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ABSTRACT

The aim ofstudywas to define the clinical displays tfisceral syndrome\(S). Influence ofVS on the
syndrome of chronic pelvic pain for 120 patients with a genital endometriosis in a combination with benign
hormon#pathology of the genital®A ¢vVSéc or r el at es with the diseases of gas
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Pathological pain sensitiveness results in violation of the nocice@ syst em and assists pro
confirmed statistically by meaningful associative copulas.
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