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Abstract. This article describes a method for the complex assessment of the sustainable development of territories
based on social development, economic development and ecological situation indices. The method allows an analysis of
the comprehensive, sustainable development of territories, and at the same time details elements of the problem
detected by the successive hierarchical decomposition of the aggregated indices. It takes into account the peculiarities
of non-homogeneous regions and those which are difficult to compare. Their evaluation using conventional methods of
identification and typology does not produce the most rapid, effective, or objective results. The Russian Federation was
used an example to test the methodology. The potential analysis of sustainable development was supplemented with a
map created according to the colour triangle method, which allows the balance of components to be visualized at each
level analysed. The theoretical principles considered and their practical use helped complete an assessment of the basic

environmental stress

1 Introduction

The development of practical, measurable integ-
ral indicators is an important issue in implementing
sustainable development. It is not enough to analyse
the separate components, whether social, economic
or environmental. These independent components
must be coordinated to strengthen the present and
future potential of social development. A key role in
this process is played by their interaction mechan-
isms. It is difficult to develop indicators to assess
them, because first of all, a range of indicators re-
flecting the stability or instability of development
must be defined. Then different indicators must be
linked, and thirdly, the indicators that evaluate all
three components must be aligned in a single aggreg-
ated indicator.

parameters of sustainable development in the Russian regions. Based on this, it was possible to form a unified list of
criteria which might become the national standard for assessing sustainable development at the local, regional and
federal levels, and recommended for practical use in the development and adoption of new regional solutions.
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The development of an evaluation methodology is
necessary for targeted programmes to solve regional
problems of sustainable development. Such indicat-
ors should take into account the specifics of regional
economic, social and environmental development.
Therefore, development should be carried out visual-
ising the goals of sustainable development and using
modern methods, including mathematical, statistical
modelling methods (Bakirova 2010). In "Concept of
the transition of the Russian Federation to sustain-
able development" (About the concept ..., 1996) it is
said that targets can be expressed in terms of quality
of life, level of economic development and environ-
mental well-being. These indicators should reflect a
level which ensures the security of Russia's develop-
ment in economic, social, environmental and other

aspects.
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Integrirana viSerazinska
procjena odrzivosti regionalnog razvoja
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Sazetak. Clanak opisuje metodu sloZene procjene odrzivog razvoja podrugja na temelju indeksa dru$tvenog
razvoja, indeksa gospodarskog razvoja i indeksa ekolokih prilika. Razvijena metoda omogucava opsezno
analiziranje odrZivog razvoja podrucja te u isto vrijeme daje detalje elemenata problema otkrivene sukcesivnom
hijerarhijskom razgradnjom svakog od pokazatelja. Metodologija uzima u obzir specificnosti nehomogenih i tesko
usporedivih regija, procjena kojih, upotrebom konvencionalnih metoda identifikacije i tipologije, ne daje najbrze,
ucinkovite i objektivne rezultate. Potvrda metodologije dobivena je na primjeru Ruske Federacije. Moguénosti
analize odrZivog razvoja dopunjene su kartom izradenom po metodi trokuta boja koja omoguéava vizualiziranje
balansa komponenata na svakoj analiziranoj razini. Razmatrani teorijski principi o njihovoj praktiénoj upotrebi
pomogli su u kompletiranju procjena parametara odrzivog razvoja ruskih regija. Na tom je temelju moguce
formirati jedinstveni popis kriterija koji bi mogao postati nacionalna norma za procjenu odrZivog razvoja na
lokalnoj, regionalnoj i federalnoj razini i biti preporucen za prakti¢nu primjenu u razvoju i prihvaéanju novih

regionalnih rjeSenja.

Klju€ne rijeéi: odrzivi razvoj, indeks, regije Ruske Federacije, druStveni razvoj, gospodarski razvoj, okoliSni stres

1. Uvod

Razvoj prakti¢nih i mjerljivih integralnih indikatora
postao je vazan problem u primjeni koncepta odrzivog
razvoja. Za takvu procjenu nije dovoljno analizirati
odvojene komponente - drustvenu, gospodarsku i oko-
liSnu. Pretpostavlja se da te nezavisne komponente mo-
raju biti medusobno harmonizirano koordinirane i
ojacati sada$nji i buduéi potencijal razvoja drustva.
Klju¢nu ulogu u tom procesu igraju mehanizmi njihove
interakcije. PoteSko¢a u razvoju indikatora za njihovu
procjenu lezi u Cinjenici da je, ponajprije, nuzno defini-
rati raspon indikatora koji ¢e odraziti stabilnost ili nes-
tabilnost razvoja, povezati potom razli¢ito usmjerene
indikatore, a nakon toga medusobno kombinirati indi-
katore tako da se u jednom zdruzenom indikatoru dobi-
je procjena triju komponenti.
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Razvoj metodologije procjene nuzan je za ciljane
programe Cije je prihvalanje povezano s rjeSavanjem
problema odrzivog razvoja regija. Takvi indikatori mo-
raju biti razvijeni uzimajuéi u obzir gospodarski, drus-
tveni i okoliSni razvoj regija. Dakle, njihov razvoj treba
provesti vizualizacijom ciljeva odrZivog razvoja i upo-
trebom suvremenih metoda, uklju¢ujuéi metode mate-
matike, statistike i modeliranja (Bakirova 2010).

U "Konceptu tranzicije Ruske Federacije na odrzivi
razvoj" (About the concept ..., 1996) piSe da se ciljevi
mogu izraziti s pomocu kvalitete Zivota, razine gospo-
darskog razvoja i okolisnog blagostanja. Ti pokazatelji
trebaju zrcaliti razinu koja osigurava sigurnost ruskog
razvoja u gospodarskom, drustvenom, okoliSnom i dru-
gim aspektima.

Nezamjenjivost i ekvivalentnost svakoga od triju di-
jelova odrZivog razvoja pretpostavlja da samo drustvo u
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Fig. 1 Scheme for calculating the sustainability of development index

The irreplaceability and equivalence of the three
factors of sustainable development assume that only a
society in which social, ecological, and economic devel-
opment are achieved simultaneously can be considered
truly sustainable (Vornholz 1994). If even one compon-
ent is unstable, it affects the stability of society as a
whole. Therefore, a stability assessment should be based
on an integrated three-component development index,
with equal weight for each component.

2 Materials and Methods

Proceeding from this principle, a method for the
multilevel integrated assessment of sustainability of de-
velopment was developed based on the group indices of
economic development, social development and ecolo-
gical tensions. The step-by-step process of aggregating
all indicators is presented in Figure 1. The group indices

are described in detail in other places (Tikunov,
Chereshnya 2015, 2016, 2017).

This model of sustainability assessment includes 16
initial indicators and 1,312 measurements (indicator-
region). The sustainability assessment of the regions’
development was carried out in relation to ten topics:
public health, unemployment, population income, in-
vestment attraction, production, production capacity,
air pollution, water pollution, solid domestic waste con-
tamination, and the industrial and anthropogenic bur-
dens on the environment.

This approach provides a comprehensive picture of
the sustainability of development at various hierarchic-
al levels. The methodology can be used as a standard as-
sessment system for intraregional, interregional and
cross-country comparisons, informing the public about
the development of the economy, social sphere, quality

of the environment and effectiveness of regional
1
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Slika 1. Shema za odredivanje indeksa odrzivog razvoja

kojem se drustvena, okoliSna i gospodarska odrzivost
razvoja postize simultano moZe smatrati stvarno odrzi-
vim (Vornholz 1994). Nestabilnost samo jedne od kom-
ponenti odreduje nestabilnost drustva kao cjeline.
Dakle, procjena stabilnosti treba biti utemeljena na in-
tegralnom trokomponentnom indeksu razvoja, s jedna-
kom teZinom za svaku komponentu.

2. Materijali i metode

Nastavljaju¢i na tom principu, autori su razvili me-
todologiju viSerazinske integrirane procjene odrZzivosti
razvoja na temelju grupe pokazatelja gospodarskog ra-
zvoja, drustvenog razvoja i napetosti ekoloskih prilika.
Postupak korak-po-korak grupiranja svih pokazatelja pri-
kazan je na slici 1. Grupa pokazatelja opisana je detaljno
u drugim radovima autora (Tikunov, Chereshnya 2015,
2016, 2017).
L

Taj se model procjene odrzivosti sastoji od 6 poten-
cijalnih indikatora i 1312 mjerenja (indikator-regija).
Procjena odrZivosti razvoja regije izvodi se iz sljede¢ih
deset tema: javno zdravlje, nezaposlenost, prihodi po-
pulacije, atraktivnost investiranja, razina proizvodnje,
kapacitet proizvodnje, razina onecis¢enja zraka, razina
oneciséenja vode, stupanj zagadenja krupnim domaéim
otpadom, industrijsko i antropogensko optereéenje
okolisa.

Takvo Siroko pokrivanje tema i pokazatelja potvrduje
da taj pristup daje sveuobuhvatnu sliku razvoja odrzi-
vosti na raznim hijerarhijskim razinama. Ta se metodo-
logija moZe upotrijebiti kao standardni sustav procjene
za usporedbe unutar regija, medu regijama i diljem drza-
ve informirajuéi javnost o razini razvoja gospodarstva,
drustva, kvalitete okoliSa i u¢inkovitosti primijenjene
regionalne politike. Skup pokazatelja upotrijebljen u
metodologiji sastoji se od javno dostupnih podataka i
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Fig. 2 Map of regional sustainable development rating
Slika 2. Karta koja prikazuje odnos odrzivog razvoja regija

policies. The set of indicators used consists of publicly
available data and enables an assessment of the stability
of geographic objects at different time intervals.

The principle of matryoshka (the gradual inclusion of
indicators in higher-level indices) provides ample op-
portunities for analysis at all stages of aggregation of in-
dicators. This approach is complemented by RGB (red,
green, blue) visualization maps. The colours show the
weight of indicators in the aggregated index, which al-
lows the balance of components to be visualised at each
level. The peculiarities of constructing group indices al-
low us to carry out a three-component analysis of sus-
tainability and assess socio-economic, eco-economic,
and eco-social development. The combination of indices
is achieved through a unified methodology for normal-
izing and aggregating initial indicators in integral in-
dices.

3 Results

The features of the Russian regions do not allow us
to create an objective typology of sustainability. They
are characterized by high contrasts regarding most
components of sustainable development, and often, the
values of different indices in one region may be diamet-
rically opposed. Differences between the regions are
deep and enduring (historically and socially condi-
tioned). For example, the correlation between health
indicators and income levels in Russia may be negative,

but atypical. This is true of Ingushetia and Kabardino-
Balkaria, for example, where there is high life expect-
ancy and a high index of public health, but at the same
time, the lowest index of economic development.
Therefore, arating list was used to display the results of
the study, rather than typology (Figure 2). Along with
regular visualization, maps with a step-free scale were
used to visualize the sustainability rating. Multivariety,
shown in the potential parallel use of methods for dis-
playing results, leads to the increased reliability of the
final results and allows a better analysis of all the factors
that make up a particular phenomenon (Figure 3).
Rating was performed by ranking components of
the Russian Federation in descending order according
to the value of an integrated three-component develop-
ment index. This method is much more accurate than
ratings that use arithmetic mean scores according to
the index of each component. According to some indic-
ators, regions are often ranked unevenly in the scale of
values. If a rating is determined by a single indicator,
this is insignificant, and the final scale for 82 regions has
82 values. If the rating is based on integrating the results
of several intermediate rankings, the step-by-step
method begins to distort the picture. Numerical series
at intermediate stages must be accounted for - the in-
creased density of values and the gaps between them on
some parts of the scale. The methodology for assessing
the sustainability of development using a three-com-
ponent index takes unevenness into account. It
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Fig. 3 Map of regional sustainable development of regions in a step-free scale
Slika 3. Karta koja prikazuje odnos odrZivog razvoja s pomocu neprekidnog mijerila

omogucava procjenu stabilnosti geografskih objekata u
razli¢itim vremenskim intervalima.

Princip "matrjoska/babuska" (postupno ukljuciva-
nje pokazatelja u pokazatelje viSe razine) daje opsezne
mogucnosti za analiziranje na svim fazama grupiranja
pokazatelja. Taj je pristup upotpunjen moguénostima
RGB (red, green, blue) karata za vizualizaciju. Boja poka-
zuje teZinu jednog ili drugog pokazatelja u grupnom in-
deksu, $to omogucuje balansiranje komponenti na
svakoj razini. Posebnost konstrukcije grupnih pokaza-
telja omogucava nam ne samo trokomponentnu analizu
odrzivosti, nego i procjenu drustveno-gospodarskog,
okoli$no-gospodarskog i okoliSno-drustvenog razvoja.
Moguénost kombiniranja pokazatelja postignuta je je-
dinstvenom metodologijom za normiranje i grupiranje
inicijalnih pokazatelja u integrirane pokazatelje.

3. Rezultati

Svojstva ruskih regija ne omogucavaju kreiranje
objektivne tipologije odrzivosti. Karakterizira ih veliki
kontrast veéine komponenata odrZivog razvoja. Cesto
vrijednosti razliCitih pokazatelja u jednoj regiji mogu
biti dijametralno suprotne onima u drugoj regiji. Razlike
izmedu regija su stabilne i duboke (povijesno i drustve-
no uvjetovane). Tako korelacija izmedu pokazatelja
zdravlja i razine prihoda u Rusiji moZe biti negativna,
$to nije tipi¢no. Takva je slika nastala, primjerice u Ingu-
Skoj i Kabardsko-Balkarskoj gdje se ocekuje dugovjecnost
L

i, uskladu s tim, visok indeks javnog zdravlja, ali je u isto
vrijeme najlosiji indeks gospodarskog razvoja. Dakle, da
bi se prikazali rezultati studije, upotrijebljena je procje-
na po stopama, a ne tipologija (slika 2). Osim uobicajene
vizualizacije, upotrijebljene su karte s neprekidnim
mjerilom za vizualizaciju usporedbe odrZivosti. Razno-
likost, koja se manifestira u moguénosti paralelene upo-
trebe metoda prikaza rezultata, vodi na poveéanu
pouzdanost konacnog rezultata i omogucéava bolju ana-
lizu cijelog skupa ¢imbenika koji ¢ine pojedini fenomen
(slika 3).

Usporedba je napravljena rangiranjem subjekata
Ruske Federacije u silaznom poretku s pomocu vrijed-
nosti skupnog trokomponentnog indeksa razvoja. Ta je
metoda mnogo to¢nija u usporedbi s onom koja upo-
trebljava aritmeticku sredinu indeksa svake kompo-
nente za regiju. Rangiranje po nekom pokazatelju regije
je Cesto rasporedeno nepravilno u odnosu na mjerilo
vrijednosti. Kad je rangiranje odredeno samo jednim
pokazateljem, ta nepravilnost nije znacajna i konacno
mjerilo za 82 regije ima 82 vrijednosti. No kad je rangi-
ranje utemeljeno na integraciji rezultata, takva metoda
korak-po-korak pocinje deformirati sliku. Nuzno je uze-
ti u obzir strukturu numerickih nizova u medufazama -
povetanu gustoCu vrijednosti na nekim dijelovima i
prazna mjesta na drugima. Metodologija za procjenu
odrzivosti razvoja koja se koristi trokomponentnim in-
deksom omoguéava uzimanje u obzir takve nepravil-
nosti. Taj pristup uzima u obzir ne samo mjesto svakog
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Fig. 4 Visualization using the colour triangle method of the proportional relationship of sustainable development
components in the rating
Slika 4. Vizualizacija s pomoéu metode trokuta boja proporcionalnih odnosa komponenti odrZivog razvoja u rangiranju

considers not only the place of each subject in each in-
termediate index, but also the degree to which it falls
behind the best result.

The rating based on the three-component index was
led by the rich mining regions: Yamal-Nenets
Autonomous District and Nenets Autonomous District.
These sparsely populated regions also occupy the third
and ninth places according to the social rating. The
Nenets Autonomous District, for example, has a huge
GRP per capita (RUB 4 252,407.8, comparable to Norway
or Qatar) and the highest investment attraction. The
main competitive advantage of these regions is their
large natural reserves of hydrocarbon raw materials.
Hydrocarbon resources are catalysts which accelerate
the growth rate of foreign direct investments GRP in
these regions. Developed productive strengths and the
high profitability of the main branches of economic
activity determine a high living standard for the popu-
lation (by Russian standards), the development of the
social sphere, and job provision. The average per capita
incomes in the Yamal-Nenets and the Nenets Autonom-
ous Districts are among the highest in the country (RUB
61,252 and RUB 66,491 per month respectively), and the
ratio of income to the subsistence minimum is also high
(524% and 463% respectively, 1.5 times higher than the
national average). With their powerful resource poten-
tials, these districts have an undeniable economic de-
velopment advantage. But their focus on oil and gas

extraction implies a strong dependence on foreign
market demands. In these regions, significant funds are
channelled into environmental activities. However,
despite measures taken to protect the environment and
protect the flora, fauna and water resources, the ecolo-
gical situation is fraught with difficulty. Environmental
problems affect the health of the population, especially
the indigenous peoples. Coupled with severe climate
conditions,the average level of public health is 22nd in
the Yamal-Nenets Autonomous District and 23rd in the
Nenets Autonomous District.

Moscow is in third place. The capital ranks first ac-
cording to most indicators of social and economic de-
velopment included in the indices. It is the leader in
terms of public health (0.744) and the ratio of per capita
income to the subsistence minimum (528%). It has one
of the lowest unemployment rates in the country (0.4%).
It accounts for 21% of the total GRP of Russia, more than
19% of the value of fixed assets and more than 13% of all
investment. Moscow is not only the core of the largest
agglomeration of the country, but also the capital of
Russia, so its capital status development is influenced by
agglomeration and institutional factors (Zubarevich
2012). The agglomeration effect allows the best eco-
nomic results to be achieved due to the territorial con-
centration of production and labour resources,
reducing the costs to businesses and consumers. Its cap-
ital status has institutional advantages for development,
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subjekta za svaki posredni indeks, nego takoder i stu-
panj zaostajanja za najboljim rezultatom.

Rangiranje na temelju trokomponentnog indeksa
izradeno je za regije bogate rudama - Jamalskonenecki
autonomni okrug i Nenecki autonomni okrug. Te slabo
naseljene regije nalaze se na vrhu gospodarskog rangi-
ranja na treem, a prema drustvenom rangiranju na
devetom mjestu. Nenecki autonomni okrug, na pri-
mjer, karakterizira kolosalni dohodak po stanovniku (4
252 407,8 rublja, usporedivo s Norveskom ili Qatarom) i
najveca atraktivnost za investiranje. Glavna konku-
rentna prednost tih regija su velike prirodne rezerve
sirovina ugljikovodika. Resursi ugljikovodika su katali-
zator i akcelerator rasta izravnih investicija iz inozem-
stva i rasta dohotka u tim regijama. Razvoj
proizvodnih snaga i visoka profitabilnost glavnih gra-
na gospodarske aktivnosti odreduju vrlo visoku razinu
blagostanja populacije (prema ruskim standardima) i
razvoj druStvene sfere te mogucnost zaposljavanja.
Srednja vrijednost prihoda po stanovniku u Jamalsko-
neneckom autonomnom okrugu i u Neneckom auto-
nomnom okrugu medu najve¢ima je u zemlji — 61 252,
odnosno 66 491 rublja na mjesec. Odnos prihoda prema
minimalnom Zivotnom vijeku takoder je velik (524% i
463%, 1,5 puta veca od nacionalnog prosjeka). Sa snaz-
nim potencijalom u resursima ti okruzi imaju neos-
pornu prednost u gospodarskom razvoju. Medutim,
njihovo fokusiranje na vadenje nafte i plina odreduje
jaku ovisnost gospodarskog blagostanja o prilikama i
razini potraznje na stranom trzistu. U tim se regijama
znacajna sredstva usmjeravaju na okoli$ne aktivnosti.
No unato¢ poduzetim mjerama za zastitu okoliSa, za-
Stitu biljaka, Zivotinja i vodnih resursa, ekoloska situ-
acija ostaje teska. Okoli$ni problemi utjecu na zdravlje
stanovnika, posebno na zdravlje domaceg stanovnis-
tva. Zajedno s teskim klimatskim uvjetima ti ¢imbenici
odreduju prosje¢nu razinu javnog zdravlja (22. mjesto
za Jamalskonemecki autonomni okrug i 23. mjesto za
Nencki autonomni okrug).

Moskva je na treCem mjestu.Rangirana je kao prva
za velinu pokazatelja drustvenog i gospodarskog ra-
zvoja — vodeda u smislu javnog zdravlja (0,744) i odnosu
prihoda po stanovniku prema minimalnom Zivotnom
vijeku (528%). No medu najmanjima je po nezaposle-
nosti u zemlji (0,4%). Racuna se da ima 21% ukupnog
prihoda po stanovniku u Rusiji, viSe od 19% vrijednosti
stalnih sredstava i viSe od 13% svih investicija. Moskva
nije samo jezgra najvece aglomeracije u zemlji, nego ima
i status glavnog grada Rusije, pa je njezin razvoj pod
utjecajem dvaju ¢imbenika: aglomeracijskog i institucij-
skog (Zubarevich, 2012). U¢inak aglomeracije omoguéa-
va postizanje najboljih gospodarskih rezultata zbog
L

teritorijalne koncentracije proizvodnje, radnih resursa,
smanjenja troskova poslovanja i potrosaca. Status glav-
noga grada donosi institucijske prednosti za razvoj
omogucujudi veliku koncentraciju glavnih sjedista naj-
vecih kompanija, ljudskih resursa i financija. Ukupnost
tih ¢imbenika vodi tako velikim pokazateljima. Osim to-
ga, znacajan se dio prihoda ne generira u samom glav-
nom gradu, nego u regijama u kojima je proizvodnja
stvarno smjeStena. U Moskvi su koncentrirani glavni
uredi gotovo svih glavnih ruskih industrijskih poduze-
¢a, kao i predstavnicki uredi transnacionalnih kompa-
nija. Visoki poloZaji svjedo¢e o stabilnim temeljnim
pretpostavkama drustveno-ekonomskog razvoja. Pre-
ma indeksu napetosti ekoloske situacije Moskva stoji na
68. mjestu, Sto upucuje na nestabilnost okoliSa. Naime,
Moskva je jedan od najve¢ih onecis¢ivaca otpadnim vo-
dama (862,9 milijuna m3), a biljeZi i najvedi iznos emisija
iz pokretnih izvora (932,2 tisuca tona).

Na najloSijem mjestu u rangiranju su Kemerovska
oblast, Republika Karelija i Krasnojarski kraj. Te se regije
nalaze na niskim ili srednjim poloZajima u rangiranju po
svim komponentama. Republika Karelija ima srednju
vrijednost gospodarskog razvoja. Regionalni proizvod
po stanovniku Karelije je 69% od ruskog prosjeka, inves-
ticijske aktivnosti su 52 369 rublja po stanovniku, $to je
samo 40% od prosjeka. Prema razini drustvenog razvoja
Karelija je na 69. mjestu. Odnos prihoda po stanovniku
prema minimalnom Zivotnom vijeku je 277%.

Pokazatelj javnog zdravlja u Republici blizak je ru-
skom prosjeku (0,51). Ekoloska situacija u regiji je u naj-
gorem poloZaju, pa je prema indeksu napetosti ekoloske
situacije regija jedna od tri najlosije.

Kemerovska oblast je na nesto boljem poloZaju gos-
podarskog razvoja u odnosu na Republiku Kareliju, ali
gotovo na istoj razini drustvenog razvoja. Razina pro-
sjenog prihoda u novcu stanovnika Kemerovske oblasti
je 20 193 rubalja na mjesec, a odnos prema razini mini-
malnog Zivotnog vijeka je 294%. U isto vrijeme oblast
zauzima posljednje mjesto s obzirom na okoli$nu nape-
tost i jedno od najlosijih mjesta u odnosu na javno
zdravlje (0,45). Glavni uzrok leZi u vrlo niskom ocekiva-
nju trajanja Zivota (61,6 godina za muskarce i 74 godine
za Zene), $to je posljedica velike smrtnosti radno spo-
sobnih muskaraca. Uz ekstremno nepovoljnu ekolosku
situaciju u Kemerovskoj oblasti, nezdrav Zivot i raspros-
tranjen alkoholizam, razlozi za poveéanu smrtnost mu-
Skaraca su i slaba sigurnost na radu i velike nesreée u
rudnicima.

Krasnojarski kraj takoder zauzima jedno od najlosi-
jih mjesta s obzirom na ekolosku komponentu. Na 65. je
mjestu drustvenog razvoja medu ruskim regijama. Pri-
hod po stanovniku iznosio je 498 372 rubalja. Razina
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providing a high concentration of large company
headquarters, human resources and finance. Together,
these factors result high indicators. In addition, signific-
ant revenues are generated not in the capital itself, but
in the regions where production is located. The head of-
fices of almost all major Russian industrial holdings are
concentrated in Moscow, along with the representative
offices of transnational companies. Its high position is
evidence of the stable fundamental prerequisites for so-
cio-economic development. According to the ecological
tension index, Moscow is in 68th place, which is an in-
dication of the instability of its surroundings, which
have one of the highest rates of wastewater pollution
(862.9 million m3) and the highest level of emissions
from mobile sources (932.2 thousand tons).

The Kemerovo Region, the Republic of Karelia and
the Krasnoyarsk Territory occupy the lowest places in
the ranking, with low or medium positions in the rat-
ings for all components. The Republic of Karelia has av-
erage values for economic development. The per capita
gross regional product is 69% of the average Russian
level, and investment attraction is also low - RUB 52,369
per capita, which is only 40% of the average. Karelia is in
69th place in terms of social development. The ratio of
per capita income to the subsistence minimum is 277%.
The public health indicator is close to the average (0.51).
The ecological situation is in the worst position, and ac-
cording to the ecological tension index, the region is in
the bottom three.

The Kemerovo region is in a somewhat better posi-
tion in terms of economic development than the Re-
public of Karelia, but has almost the same level of social
development. The average per capita income is RUB
20,193 per month, and the ratio to the subsistence level
is 294%. At the same time, the region occupies last place
in terms of environmental tension and one of the lowest
places in terms of public health (0.45). The main prob-
lem very low life expectancy (61.6 years for men and 74
years for women), which is a consequence of high mor-
tality among men of working age. The extremely unfa-
vourable ecological situation in the region, unhealthy
lifestyle and widespread alcoholism contribute to in-
creased male mortality, while poor labour safety and
accidents at mines account for many deaths.

The Krasnoyarsk region is also near the bottom in
terms of the ecological component. It is in 65th place re-
garding social development among the regions of Rus-
sia. The per capita GRP of the region amounts to RUB
498,372. The level of per capita investment in the region
is 83% of the average (RUB 110,687 per capita). In 2014,
one indicator of the crisis was that direct foreign invest-
ment in Russia decreased. Investors began to withdraw

funds. The Krasnoyarsk and Sverdlovsk regions have
the greatest outflow of investments. The average per
capita income in the region is RUB 24,806 per month,
but purchasing power (298%) affects its place negatively
according to this indicator. The region is characterized
by a poor state of public health (0.47) - there is a high in-
cidence of AIDS and tuberculosis, and significant alco-
holism. Health is also affected by high environment
pollution.

The social, ecological and economic components
must be indispensable, equivalent, and achieved simul-
taneously for a society to be considered sustainable
(Vornholz 1994). So in addition to ranking, which is of-
ten due to the prevalence of one component, all three
components must be analysed together. To visualize the
proportional ratio of the social, economic and environ-
mental components of the sustainability index, a map
was drawn using the colour triangle technique (RGB)
with one colour for each component: social - red, eco-
nomic - blue, and ecological - green (Figure 4). The same
level of development for all three components is shown
by mixing these three colours, resulting in grey.

As can be seen on the map, in the overwhelming
majority of regions it is difficult to talk about the sus-
tainability of all three components, and this can be in-
terpreted as the imbalance of a significant number of
factors that determine the achievements and failures of
territories on the path to sustainable development and
their strong spatial differentiation. The results indicate
developmental disproportion of development between
the regions and within each one. There are differences
that determine the need to develop and adopt appro-
priate, effective solutions to the priority problems of
sustainable development.

In the Russian context, there are very few regions
where there is a development model that provides ac-
ceptably high, balanced values for all the main compon-
ents of sustainability. Such regions include the Sakhalin
Oblast, which maintains stable positions in the ratings
for environmental and social components, and is one of
the leaders in the economic sector. In the Yamal-Nenets
Autonomous District, only the ecological component is
lagging behind. Other regions show an even balance of
social, economic and environmental components, in the
sense that they have, equally low indices for all three
components (for example, the Republic of Komi). For
the rest, the rating is formed due to one or two compon-
ents, and as can be seen in Figure 3, the ecological com-
ponent prevails. The weak development of the
economic component is caused by the unstable devel-
opment model of the e Russian economy (export of raw
materials) and the resulting disproportion between
—1
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investiranja po stanovniku u regiji je 83% ruskog prosje-
ka (110 687 rubalja po stanovniku). U 2014. godini izrav-
na inozemna investiranja u Rusiji su smanjena, $to je
jedan od pokazatelja krize. Investitori su poceli izvlaciti
viSe sredstava od uloZenih. Zajedno sa Sverdlovskom
oblasti, Krasnojarski kraj jedna je od regija s najveéim
odljevom investicija. Prosjek prihoda po stanovniku u
oblasti je 24 806 rubalja na mjesec, ali kupovna mo¢
(298%) snizava njezino mjesto po tom pokazatelju.
Oblast karakterizira nepovoljno stanje javnog zdravlja
(0,47) — mnogo je slu¢ajeva SIDA-e i tuberkuloze, zna-
Cajan je i alkoholizam. Na zdravlje stanovnika znatno
utjeCe i veliko oneciséenje okolisa.

Bududi da neophodnost i ekvivalentnost drustve-
ne, ekoloske i gospodarske komponente odrZivog ra-
zvoja pretpostavlja da se drustvo moZe smatrati
odrZivim samo ako se odrZivost svake od njih postize
istodobno (Vornholz 1994), potrebno je ne samo uzeti
u obzir mjesto regije u rangiranju, $to je, kako je prika-
zano, Cesto zbog prevalencije jedne komponente, nego
i analizirati ravnoteZu svih triju komponenti.

Da bi se vizualizirao proporcionalni omjer drustve-
nih, gospodarskih i ekoloskih komponenti indeksa
odrzivosti, izradena je karta u tehnici trokuta boja
(RGB), gdje svaka komponenta ima svoju boju: drus-
tvena — crvenu, gospodarska — plavu i ekoloska — zele-
nu (slika 4). Jednaka razina razvoja svih triju
komponenti odgovara mijeSanju jednakih dijelova tih
triju boja i daje sivu.

Kao $to se moze vidjeti na karti, u velikoj ve¢ini re-
gija tesko je govoriti o odrZivosti svih triju komponen-
ti, $to se moze protumaciti kao neravnoteza znacajnog
broja ¢imbenika koji odreduju postignuéa i propuste
teritorija na putu odrzivog razvoja i njihove snazne
prostorne diferencijacije. Rezultati ukazuju na neraz-
mjernost ne samo izmedu regija, nego i unutar svake
od njih. U gospodarskim, socijalnim i okoli$nim uvjeti-
ma regija postoje razlike koje odreduju potrebu za ra-
zvojem i usvajanjem odgovaraju¢ih ulinkovitih
rjeSenja prioritetnih problema njihovog odrzivog ra-
zvoja.

U ruskom kontekstu postoji vrlo malo regija koje
imaju model razvoja koji osigurava prihvatljive visoke
i uravnoteZene vrijednosti svih glavnih komponenti
odrzivosti. Takve regije ukljuCuju Sahalinsku oblast
(koja ima stabilan poloZaj u ocjenama na ekoloskoj i
drustvenoj komponenti te jedno od vodeéih mjesta u
gospodarskom sektoru) i Jamalskonenecki autonomni
okrug (gdje probija samo ekoloska komponenta). Ipak,
postoje i druge regije s prili¢no uravnotezenim udjeli-
ma drustvenih, gospodarskih i ekoloskih komponenti.

L

To su regije s jednako slabim pokazateljima za sve tri
komponente (npr. Republika Komi). O¢igledno je da je
u velikoj vedini ostalih regija ocjena formirana zbog jed-
ne ili dviju komponenti, a, kao $to se moZe vidjeti na slici
3, ekoloska komponenta prevladava. Slab razvoj gospo-
darske komponente u regijama uzrokovan je nestabil-
nim modelom razvoja ruske ekonomije (izvoz sirovina)
i rezultirajule nerazmjernosti medu subjektima. Da bi se
povecala odrZivost razvoja, potrebno je usredotoCiti
gospodarstvo ne na potro$nju prirodnih resursa, ve¢ na
stvaranje dodane vrijednosti kroz u¢inkovito koristenje
faktora rada i kapitala. Drustvena komponenta prevla-
dava u visoko urbaniziranim podrudjima s loSom ekolo-
gijom (Celjabinska i Kemerovska oblast).

Promatrana "opéa nestabilnost" ¢ini nedovoljnu us-
poredbu ruskih regija samo s vrijednostima integralnog
indeksa koji karakterizira stupanj stabilnosti opcenito.
Distribucija subjekata u kona¢noj ocjeni samo je predu-
vjet daljnje promisljene analize postojeteg sustava
upravljanja, uklju¢ujuéi podrudja zastite prirode. Taj se
pristup najboljim pokazuje tijekom duljeg vremena, $to
omogucuje praenje napretka ili regresije prema odrzi-
vom razvoju.Sto je veéi stupanj nestabilnosti teritorija,
to je vrednije analizirati uzroke nestabilnosti, tj. vrijed-
nosti pojedinacnih komponenti odrzivog razvoja. Sek-
vencijalna hijerarhijska razgradnja svakoga od gru-
piranih pokazatelja temeljenih na nizu RGB karata
omogucuje vam da u analizi idete prema skupu pocetnih
statistickih pokazatelja. Kao rezultat te analize, svaka ée
regija moci prepoznati svoje snage i slabosti i koristiti
steCena znanja za svjesno upravljanje odrZivim razvo-
jem. Taj je pristup osobito nuzan za ruske uvjete jer su
uvjeti i preduvjeti koji stvaraju promatranu nestabilnost
razvoja u razli¢itim regijama radikalno razli¢iti (Ruba-
nov, Tikunov 2009). Procjene regionalnog razvoja, dobi-
vene kao rezultat provedenih eksperimenata, otvaraju
velike moguénosti za tumacenje i analizu rezultata. Pri-
likom njihova razmatranja valja uzeti u obzir da se izbor
pokazatelja i njihova integracija u podindekse temelje
prvenstveno na procjeni kvalitete Zivota. Sukladno to-
me, konacna bi procjena, pored sadasnjih drustveno-
gospodarskih i ekoloskih procesa i trendova, prvenstve-
no trebala odrazavati potencijal regije za dug, zdrav i
ugodan Zivot stanovniStva i moguénosti odrZivog ra-
zvoja.
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components. To increase development sustainability, it
is necessary to focus less on the consumption of natural
resources, and more on creating added value through
the effective use of labour and capital. The social com-
ponent prevails in some territories, for example, in
highly urbanized regions with poor ecology, such as the
Chelyabinsk and Kemerovo regions.

The general instability observed means a compar-
ison of Russian regions only according to the values of
the integral index characterizing the general degree of
stability is inadequate. The distribution of the final
rating should prompt further thoughtful analysis of
the existing management system, including nature
protection. This approach is best adopted over a long
period of time, so that progress or regression in terms
of sustainable development can be monitored. The
higher the degree of instability in a territory, the more
valuable the analysis of its causes, that is, the values of
individual components of sustainable development.
The sequential hierarchical decomposition of each ag-
gregated index based on the RGB card series allows one
to move down in the analysis to a set of initial statistic-
al indicators. As a result, each region will be able to
identify its strengths and weaknesses and use the

knowledge gained for the conscious management of
sustainable development. This approach is especially
necessary in Russian conditions, since the conditions
and prerequisites that generate the instability of devel-
opment are radically different in different types of re-
gions (Rubanov, Tikunov 2009).

The assessments of regional development obtained
as a result of the conducted experiments provide great
opportunities for interpretation and analysis. It should
be remembered that the selection of indicators and
their integration into sub-indices were based primarily
on assessments of the quality of life. Accordingly, the fi-
nal assessment, in addition to current socio-economic
and environmental processes and trends, should reflect
primarily the regions’ potential to provide long, healthy
comfortable lives for the population and opportunities
for sustainable development.
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