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ABSTRACT

Introduction. In the 21st century, the strategic approach to territorial development management has become
increasingly relevant. Environmental issues have emerged as some of the most pressing challenges on the interna-
tional agenda. Rising pollution levels, climate change, and the depletion of natural resources necessitate proactive
measures by nations and international organizations. Strategic planning is particularly complex for large urban
agglomerations due to the diversity of interests among different population groups. This article examines the
development strategies of Yekaterinburg (Russia) and Birmingham (UK), which share similar characteristics yet
strive to individualize their approaches. A comparative analysis is presented, exploring how each city addresses
these challenges through innovative policies, community engagement, and sustainable practices.

Materials and methods. In this study, documentary analysis served as the foundational method, enabling the
systematization of key directions in environmental policy. Statistical analysis was applied to process empirical
data reflecting trends in environmental indicators. Based on open-source materials (official portals, environmen-
tal reports), an assessment was conducted on air pollution levels, greenhouse gas emissions, urban greening rates,
and other relevant parameters. Comparative analysis acted as the primary tool for juxtaposing the initiatives of
the two cities. The study employed evaluation criteria such as policy effectiveness, stakeholder engagement scale,
and degree of innovation.

Results and conclusions. The conducted study revealed significant divergences in the approaches of the two
industrial cities toward implementing sustainable development principles. Regarding waste management sys-
tems, two distinct models were identified: Yekaterinburg is developing infrastructure for municipal solid waste
(MSW) sorting and recycling. Birmingham emphasizes waste prevention (particularly food waste) through cir-
cular economy principles. Of particular scientific interest is the comparative analysis of urban greening strategies.
While both cities actively implement vegetation programs, Birmingham additionally establishes ecological cor-
ridors to connect natural habitats and enhance biodiversity conservation. The investigation demonstrated sub-
stantial potential for cross-city knowledge transfer and best practice exchange in sustainable urban development.

Discussion. The conducted comparative analysis revealed significant divergences in the sustainable devel-
opment approaches implemented by Birmingham and Yekaterinburg. Birmingham demonstrates an integrated
strategy combining technological solutions (such as the «Low Emission Zone» initiative) with social instru-
ments, including environmental awareness programs. In contrast, Yekaterinburg prioritizes infrastructure pro-
jects, particularly in renewable energy systems and waste processing facilities.
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HAYYHAS CTATbS

CPABI:!MTEJ'IbeIVI AHANNS
YCTOUNYUNBOTO NOPOACKOIO PA3BUTUA
B MPOMBIWNEHHbIX TOPOAX:
IKOJNTOIN'MYECKHNE MHULUNATUBDI

B BUPMUHTEME U EKATEPUHBYPTE

A.K.Ynan', M. A. Ixopo6aesa 2, 0. J1. l0guna’

' Poccuitckas akafeMust Hapo[HOro X035/ACTBa 1 rocyapcTBEeHHOI cnyx6bl npu MpeauaeHTe Poccuiickon Megepatiym, Ypanbckuii
MHCTUTYT ynpasnenus (ExatepuHbypr, Poccys)
Z Qwickuii rocymapcTBeHHbI yHuBepeuTeT (OLw, Kbiproi3cTaH)

AHHOTALUA

Benenne. B 21 Beke cTparermuecknii MoAXo K YIIPaBAEHUTO TEPPUTOPUATBHBIM Pa3BUTHEM CTAHOBUTCS BCE
GoJiee aKTyaIbHBIM. JKOJOTHYECKUE TIPOOIEMBI CTAIH OJHIUMH U3 HanhoJiee aKTYaIbHBIX B MEK/LYHAPOIHOM MO~
BeCTKe AH:. PacTymuil ypoBeHb 3arpsI3HEHNUST OKPY KaloIel cpe/ibl, I3MEeHEeHNe KINMaTa U UCTOIIEeHNe TIPUPO/I-
HBIX PECYPCOB TPEGYIOT aKTUBHBIX MeP CO CTOPOHBI TOCYIAPCTB M MEKIYHAPOAHBIX opranusaruii. Ctpaternde-
CKOE TJIAHUPOBaHKEe 0COOEHHO CIIOKHO [ KPYITHBIX TOPOJACKKX arJioMepalinii n3-3a pazHooOpasusi MHTEPECOB
PasIMYHBIX TPYIIN HaceJeHus. B 9Toii craThe paccMaTpuBaloTes crpaternu passutus ExarepunOypra (Pocens)
n Bupmutrema (Benmko6puTtatus ), KOTOPble UMEIOT CXOKHE XapaKTEPUCTUKU, HO TIPH 9TOM CTPEMSITCS K WH/IU-
BULyaJIU3aIMN TIOAX0/10B. [IpeicTaBier cpaBHUTEIbHBIN aHAJII3 TOTO, KaK KayK/Iblil TOPOJI PEITaeT 3TH MPOBIeMbl
C TIOMOTITBI0 MHHOBAIIMOHHON MOJTUTUKY, BOBJICYCHUS COOOIIECTBA M YCTOWYMBHIX MPAKTHK.

Marepuansi 1 METO/BI. B arHOM 1cceoBaHiy B KauecTBe 6a30BOTO MeTO/a OBLT TIPUMEHEH aHaIU3 JIOKY-
MEHTAINH, TIO3BOJIMBIIHI CHCTEMAaTU3UPOBATh KJIIOUYEBbIEC HATIPABJIECHUS 9KOJIOTHUECKOM monnTuku. [y o6pa-
GOTKY HMITUPUIECKUX JIAHHBIX, OTPAsKAIONINX TTHAMUKY U3MEHEHUS 9KOJIOTHUYECKUX MTOKa3aTesIeid, NCIoIh30Bal-
¢ cTaTucTUYecknii ananmns. Ha ocHoBe MaTeprasioB U3 OTKPBITBIX UCTOUHUKOB (O(UITMATbHbIE TTOPTAJIBI, TOKJIA-
JIbI O COCTOSTHUU OKPY’KAIOTIEl cpe/bl) Obliia MPOBeIeHa OIEHKA YPOBHElT 3arpsi3Herust arMocdhepHoro Bo3/Iyxa,
06eMOB BBIOPOCOB MAPHUKOBBIX TA30B, TOKa3aTeel 03eIeHEHUS TOPOJICKUX TEPPUTOPHUIT M MHBIX PEJICBAHTHBIX
napameTpoB. CpaBHUTEIbHBIN aHAINU3 BBICTYIIUJ OCHOBHBIM WHCTPYMEHTOM [IJI COTIOCTABJIECHUS WHUIIUATUB
JIBYX TOPOJIOB. B miccreoBannut ObLIN 3a/1efiCTBOBAHBI TAKHE KPUTEPUH OIEHKH, KaK PE3yJIETaTHBHOCTD MOJUTH-
K1, MacIiTab BOBJIEUEHUST CTEHKXOJIIEPOB U CTENEHb MHHOBAIIMOHHOCTH.

Pesyabratsl u BeiBOABL [IpoBejieHHOE Mccie0BaHe BBISIBUJIO CYIIECTBEHHBIE PACXOXKICHUS B TOAXO/AX
JIBYX TIPOMBITIJIEHHBIX TOPOJIOB K Peai3aliui PUHIUIIOB YCTOMYMBOTO pa3BuThst. B obiactu cucrem obpariie-
HUS € OTXOZAMU OBLTH HAECHTH(HUITHPOBAHBI IBE PA3IUUHble Mojien: ExatepuHOypr pazsuBaet nHGPaCTPYKTYPyY
JUIST COPTUPOBKY U TIepepaboTKY TBEPABIX KOMMYHAIHHBIX 0TX0/108 (TKO), B TO Bpems kak Bupmunrem gemaer
aKIEHT Ha MPeA0TBPAlleHrn 00pa3oBaHust OTXOA0B (B OCOGEHHOCTH IUIIEBBIX) Yepe3 BHEAPEHKE MPUHITUIIOB
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MUPKYJISPHON dKOHOMUKH. OcoOblii HaydHbIIT WHTEPEC MPEICTABISIET CPABHUTEIBHBIA aHAJIN3 CTpaTeruii o3e-
JIEHEH VST TOPOJICKUX Tepputopuil. Eciin 06a Topojia akTHBHO PETN3YIOT TIPOTPAMMBI 110 BBICA/IKE PACTHUTETHHO-
CTH, TO BUpMUHTEM I0TIOTHNTENIBHO CO3/1a€T 9KOJIOTNYECKUE KOPUOPHI JUIS COeIMHEHUS TIPUPO/IHBIX apeaioBn
u ioBbiierust 3(hdeKTUBHOCTH coxpaHenusi OrnopaszrHoodpasusi. [IpoBeieHHbIIT aHAIM3 TPOIEMOHCTPHPOBAJ 3Ha-
YUTETbHBIN OTEHIINAI JIIT MEKTOPOJICKOrO TpaHcdepa 3HaHMiT 1 0OMeHa TIePeIOBBIMU TIPAKTHKaMU B cdepe
YCTOWYHMBOTO TOPOJICKOTO PA3BUTHA.

O6cy:xnenne. TIpoBe/leHHBIN CPABHUTEIbHBIN AHAJM3 BBISBUJI CYIIECTBEHHBIC PACXOKICHUS B TOJXOJAX
K peasm3aliuy KOHIENUI YCTOHYMBOTO Pa3BUTHS, TIpUMeHseMbix Bupmunremom u Exatepun6yprom. Bupmun-
TeM JIEMOHCTPUPYET KOMIIJIEKCHYIO CTPATETHIO, MHTETPUPYIONIYIO TEXHOJIOTHUECKHUE pellieHns (Takne KaK WHUIH-
aTBa «30Ha C HU3KUM YPOBHEM BBIOPOCOB») ¢ MHCTPYMEHTAMHU COIUAIBHOTO XapaKTepa, BKI0Yas POrpaMMbl
HKOJIOTUYECKOTO TIPOCBerensi. B ¢Boio odepens, B ExatepuHOypre MPHOPUTET OTAAETCS MHPPACTPYKTYPHBIM
IPOEKTaM, B 0COOEHHOCTH B chepe pa3BUTHSI BO3OOHOBJISIEMON SHEPTETUKU U 0OBEKTOB 1epepaboTKU OTXO/0B.

K/TIOYEBDLIE CJTOBA

YeroiturBoe TOPoOICKOe Pa3BUTHE, HKOJOTHYECKAast UHUIMATHBA, bupmutreM, EkatepuHOypr, TPOMBITIICH-
HBIT TOPOJT, HKOTOTHYECKAST TIOJINTHKA, BOBJIEUEHME 0OTIECTBEHHOCTH, 3eJieHas NH(PACTPYKTYPa.
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Introduction

he relevance of this topic is underscored

by several critical factors. First, industrial
cities contribute significantly to environmental
degradation, characterized by elevated levels of air
and water pollution, excessive waste generation,
and habitat destruction, requiring a comprehensive
understanding of sustainable practices to mitigate
these adverse effects and promote ecological
restoration. Second, the public health consequences
of pollution in these urban areas are significant,
with residents facing an increased risk of respiratory
diseases and other health problems; therefore,
research into sustainable urban practices is essential
to improve air quality and overall health outcomes.
Furthermore, industrial cities are major contributors
to greenhouse gas emissions, making climate change
mitigation a pressing issue; exploring sustainable
development strategies is crucial to identify effective
measures to reduce carbon footprints and build
resilience to climate-related impacts. Furthermore,

a shift to sustainable practices can bring economic
benefits by reducing operating costs associated
with energy use and waste management, promoting
innovation, and creating new economic opportunities
in industrial sectors.

The purpose of the research is to investigate and
compare environmental initiatives and strategies for
sustainable urban development in the industrial cit-
ies of Birmingham (UK) and Yekaterinburg (Russia),
to identify key factors contributing to or hindering
the successful implementation of these initiatives.

Sustainable urban development is a concept aimed
at creating and maintaining an urban environment
that meets the needs of the current generation with-
out compromising the ability of future generations to
meet their own needs. It involves a balanced combi-
nation of economic progress, social justice and envi-
ronmental sustainability. Sustainable urban develop-
ment involves the rational use of resources, reducing
negative impacts on nature, developing infrastruc-
ture accessible to all residents and actively involving
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local communities in the decision-making process.
This approach contributes to the development of a
comfortable, safe and viable urban environment.

Industrial cities play an important role in the pro-
cess of sustainable development, as they are centers
of production, innovation and economic activity.
However, they face special challenges related to en-
vironmental, social and economic aspects [1, p. 9].

Given that the increasing pressure on natural re-
sources, industrial cities must apply the principles of
sustainable resource use. This includes optimization of
production processes, reduction of energy and water
consumption, as well as efficient waste management.
The introduction of circular economy concepts helps
to minimize waste and reuse resources as much as pos-
sible, which helps to reduce the ecological footprint.

In recent decades, environmental issues have be-
come one of the most pressing in the international
arena. Increasing pollution levels, climate change
and depletion of natural resources require countries
and international organizations to take action. In this
context, many environmental programs have been in-
itiated to address these issues.

For example, in 2015, the UN adopted 17 Sus-
tainable Development Goals (SDGs) to be achieved
by 2030. These goals cover a wide range of issues,
including combating poverty, providing quality edu-
cation and protecting ecosystems. SDG 13 “Climate
Action” and SDG 15 “Preserve Ecosystems” empha-
size the importance of environmental sustainability
at the global level [2, p. 7].

Materials and methods

he research employed three principal method-

ologies: documentary analysis (systematizing
environmental policies), statistical data processing
(assessing trends in ecological indicators), and com-
parative analysis (evaluating urban initiatives across
different contexts).

Birmingham (UK) and Yekaterinburg (Russia)
are located over 3,900 kilometers apart; however,
despite this considerable distance and their differing
historical, industrial, and socio-cultural develop-
ments, they share several commonalities.

The common features of the socio-economic de-
velopment of Birmingham and Yekaterinburg can be
traced back to the 18th century and are associated
with the onset of the first industrial revolution. Both
cities began their active development as industrial
centers in their respective countries, with key in-
dustries emerging in metal production, machine en-
gineering, metalworking, and electrical engineering.
These sectors were complemented by construction,
stone-cutting, and food industries, as well as an ex-
pansion in jewelry manufacturing,

According to the National Health Service (NHS)
of the United Kingdom, air pollution represents the
most significant environmental risk to public health
in the country. It has been demonstrated that air
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pollution can cause or exacerbate a range of pulmo-
nary and cardiovascular diseases, including asthma,
chronic bronchitis, chronic heart conditions, and
stroke. Research indicates that air pollution attribut-
ed to nitrogen dioxide (NO2) and particulate matter
(PM2.5) may lead to approximately 36,000 prema-
ture deaths annually [3, p. 5].

Birmingham is among the five cities that the
government has mandated to establish a «Clean Air
Zone» to combat emissions of nitrogen dioxide and
PM2.5 particulates. The study revealed that an eight-
year-old child could die up to seven months earlier if
exposed to toxic air throughout their lifetime. It was
found that life expectancy in Birmingham is lower
than in several other major cities in the UK, includ-
ing Manchester [4, p. 88].

The investigation focused on NO2 and PM2.5—
two primary contributors to health deterioration due
to air pollution—across ten electoral districts in the
city. The findings showed that air pollution has the
most significant impact on the most disadvantaged
areas, with men being more adversely affected than
women. In Erdington, air pollution is responsible for
an average of 91 deaths annually, compared to 59 in
Edgbaston and 57 in Hall Green.

In response to this issue, Birmingham has imple-
mented the following environmental initiatives:

1. Low emission zone implementation

Birmingham has established <«Low Emission
Zones» that restrict access for high-polluting vehi-
cles. This initiative aims to reduce the amount of tox-
ic emissions released into the atmosphere, particular-
ly in the city center.

2. Birmingham «Clean Air Zone»

The Birmingham «Clean Air Zone» was launched
on June 1, 2021. It encompasses the area within the
A4540 Middleway ring road, excluding the road it-
self, but including the Jewelry Quarter, the Chinese
Quarter, the main shopping district, the area sur-
rounding Birmingham New Street railway station,
and the remainder of central Birmingham. The objec-
tive of this zone is to improve air quality in the city
by requiring the drivers of the most polluting vehi-
cles to pay a daily charge [5, p. 3].

— the charge for private cars, taxis, and minibuses
is £8 per day, while the fee for SUVs and long-dis-
tance buses is £50 per day.

— compliance with the charge is determined ac-
cording to European emissions standards.

— vehicles that meet specific emissions standards,
as well as fully electric or hydrogen fuel cell vehicles,
are exempt from the fee. According to the Birming-
ham city council, in the first six months following the
implementation of the «Clean Air Zone» initiative,
nitrogen dioxide (NO2) levels decreased by 13%,
while the number of polluting vehicles traversing the
city center was halved. Revenue generated from the
«Clean Air Zone» is reinvested into promoting walk-
ing, cycling, public transportation, and installing air
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quality monitors in schools. The introduction of air
quality monitors throughout schools in the city also
serves to enhance awareness of issues related to poor
air quality, identify the sources of these problems,
and encourage lifelong behavioral changes.

3) Support for electric transportation

Birmingham is actively developing its electric vehi-
cle infrastructure, including the installation of charg-
ing stations across the city. This initiative facilitates
the transition to cleaner modes of transportation. To
encourage both individuals and companies that own
such vehicles to adopt low-emission vehicles or shift to
active transportation modes, the city administration is
conducting several initiatives. For example:

— incentives are provided for private individuals
and businesses to transition to low-emission vehicles
or engage in active transportation options.

— enterprises seeking to modernize their vehicle
fleets may apply for grants. These measures contrib-
ute to achieving long-term improvements in the air
quality that we breathe.

4) Greening programs

In 2022, the Birmingham city council approved
the «City of Nature» plan, which aims to restore nat-
ural resources and increase green spaces within the
city over a 25-year period. Project proponents urge
local authorities to transform Birmingham into not
only a «city of a thousand professions» but also a
«city of a thousand green spaces». The implementa-
tion of this plan is financed through the city budget,
while residents are encouraged to support initiatives
aimed at environmental cleanup and maintenance.

Architects in Birmingham strive to incorporate
green space projects into the landscaping of residen-
tial areas, thereby enhancing the city’s livability. Small
green patches are being developed along local high-
ways and in public squares, which may initially appear
insignificant, consisting of one or several trees, shrubs,
or small fenced lawns. However, their role is crucial, as
natural landscapes not only impact the ecological situ-
ation within the city but also influence the well-being
and mood of local residents. For instance, Naomi Fish-
er, a prominent Birmingham architect who leads play-
ground design projects, asserts that «local children live
in overly dense environments». She advocates for the
expansion of green spaces within the city and actively
participates in projects to create them. By 2025, new
green areas featuring trees and shrubs will be expect-
ed to emerge in the majority of courtyards adjacent to
playgrounds in high-rise residential buildings [6, p. 10].

Yekaterinburg is among the cities with the highest
levels of air pollution. The atmospheric pollution in
Yekaterinburg is primarily attributed to two key fac-
tors: industrial enterprises and vehicular emissions.
The main industries contributing to air pollution
include machine engineering, energy production,
chemical manufacturing, and the production of con-
struction materials. Industrial emissions amount to
approximately twenty thousand tons per year, while

emissions from road transport exceed one hundred
forty thousand tons [7, p. 8].

The primary pollutants released into the atmos-
phere include formaldehyde, nitrogen dioxide, am-
monia, benzopyrene, carbon monoxide, and phenol.

Potential solutions to the issues:

1) The strategic project «Clean Air», aimed at
stabilizing the environmental situation and reducing
the growth rate of atmospheric air pollution.

2) Installation of filtration systems at industrial
enterprises: industrial enterprises are implementing
emission control technologies to reduce the release of
harmful substances into the atmosphere.

3) Implementation of new developments in auto-
motive engineering: production of vehicles equipped
with exhaust gas filtration systems, which allows for
the reduction of harmful emissions. In 2023, it was
reported that scientists at South Ural State Univer-
sity had developed a hybrid garbage truck that could
run on both an internal combustion engine and elec-
tric traction. Such a car can move through the streets
of large cities silently and without polluting the at-
mosphere with poisonous gases [8, p. 43].

4) Transition of road transport to gas-powered
fuels: utilization of natural gas as a fuel for vehicles,
which significantly reduces the content of carbon
monoxide, nitrogen oxides, and soot in exhaust gases.

5) Enhancing the environmental culture of the
population: promotion of the use of bicycles, pe-
destrian walks, and public transportation among
residents to reduce personal automobile traffic. For
example, clean-up days with the participation of vol-
unteers and caring citizens. As a result of such events,
for example, in 2023, 29 cubic meters of waste were
removed to the MSW landfill.

Results

A analysis of the two cities’ key environmental
ninitiatives reveals the following comparative

dimensions:

Having studied some of the key environmental
initiatives of these two cities, a comparative analysis
can be made on the following points:

— Focus on renewable energy

Yekaterinburg emphasizes the development of
renewable energy sources, such as solar and wind
power. The city actively invests in the construction
of solar and wind power plants, aiming to reduce
its dependence on traditional hydrocarbon sources.
These efforts are aimed at reducing greenhouse gas
emissions and increasing the energy independence of
the region.

In contrast to Yekaterinburg, Birmingham is
more focused on improving the energy efficiency of
existing buildings and infrastructure. The city is im-
plementing programs to modernize heating, lighting,
and insulation systems, which allows for a reduction
in energy consumption and emissions without signif-
icant investments in new energy sources.
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Table - Comparative analysis of environmental initiatives in Birmingham and Yekaterinburg

Comparative criteria Birmingham

Renewable Energy heating, lighting, insulation)

Focuses on energy efficiency (modernizing | Develops solar/wind power plants; reduces

Yekaterinburg

hydrocarbons and emissions

Waste Management

Prioritizes waste prevention (food waste
reduction, reuse, recycling infrastructure)

Invests in recycling plants and waste
sorting; promotes environmental
education

Greening & Urban
Improvement

Develops «green corridors» and integrates | Creates new parks and public spaces;
nature; supports biodiversity

enhances city attractiveness

— Waste management

Yekaterinburg is actively developing a system of
separate waste collection and recycling. The city is
investing in the construction of modern waste recy-
cling plants, which allow for the utilization of a large
portion of municipal solid waste. Additionally, efforts
are being made to increase the environmental litera-
cy of the population and to encourage waste sorting,

Birmingham also pays significant attention to
waste management, but focuses on reducing waste
generation. The city is implementing programs to
prevent food waste, encourages the reuse and repair
of goods, and is actively developing infrastructure
for the recycling of secondary raw materials. These
measures help to reduce the environmental burden.

— Greening and urban improvement

Yekaterinburg is actively engaged in greening ur-
ban areas, creating new parks and squares. The city
also pays attention to the improvement of public spac-
es, which contributes to improving the quality of life
and attractiveness of the city for residents and tourists.

Birmingham also implements programs for green-
ing and urban improvement, but places a greater em-
phasis on the creation of «green corridors» and the in-
tegration of natural elements into the urban environ-
ment. This not only improves the aesthetics of the city
but also contributes to the preservation of biodiversity
and the ecological functions of urban ecosystems.

Discussion
I today’s world, environmental initiatives are be-
ncoming not just a fashion trend, but a necessity.
However, their success largely depends on the par-
ticipation of local residents. Birmingham, one of the
leaders of urban ecology in the UK, actively involves
citizens in «green» projects through education, moti-
vation and convenient tools. Yekaterinburg, develop-
ing environmental programs, could adopt this experi-
ence, adapting it to the Russian realities.

It is possible to highlight the most effective eco-
logical methods of Birmingham that can be imple-
mented in the ecological practice of Yekaterinburg.

The food waste prevention program is a nota-
ble initiative that encourages residents to adopt
eco-friendly habits and contribute to environmen-
tal preservation. Such a system not only reduces
waste volumes but also fosters a culture of resource
efficiency.

Another significant measure is Birmingham’s ex-
pansion of electric public transport, which helps low-
er urban emissions. Transitioning to electric buses
and trams could further enhance environmental sus-
tainability while improving passenger comfort.

Additionally, Birmingham’s approach to inte-
grating eco-parks and green spaces into the urban
landscape effectively improves air quality and the
microclimate. Increasing such recreational areas
could provide similar benefits, offering residents
more accessible spaces for leisure and outdoor
activities.

Also, Birmingham relies on environmental edu-
cation: lectures, workshops and school programs are
held explaining the importance of waste recycling
and energy conservation. Yekaterinburg also has sim-
ilar initiatives, but they are often formal in nature. To
get people interested, it can:

— create interactive eco-lessons in schools with
practical tasks (for example, sorting garbage for
speed).

— launch social advertising in the spirit of «Do
you know how much waste you produce?» with real
figures for the city.

— to attract bloggers and opinion leaders who will
show by personal example how to live more environ-
mentally friendly.

These practices demonstrate effective strategies
for sustainable urban development that could be
adapted to other industrial cities.
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