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APPLICATION OF TOOLS FOR SUSTAINABLE DEVELOPMENT
OF AGGLOMERATIONS IN THE USA AND CANADA

A. O. XKapos,
acuipasT KadeApy nyOAIdHOTO yupaBAiHHS Ta aaMiHiCTpyBaHHS,
HapyaapHO-HayKOBMI iHCTUTYT HenepepBHOT ocBitn HanionaarHOTO aBiamiitHoro yHiBepcurery

3ACTOCYBAHHS IHCTPYMEHTIB 3ABE3IIEYEHHS CTAAOTO PO3BUTKY
ATAOMEPAIIN Y CIITA TA KAHAAI

The article analyzes the use of tools to ensure the sustainable development of agglomerations in
countries such as the United States and Canada.

It has been found that the reproduction of socio-ecological and economic resources in the countries
under study is carried out by using certain tools to ensure the sustainable development of agglomerations,
including the use of alternative energy sources, green roofs, buildings with a neutral energy balance or
buildings with a net zero balance of consumed energy, the development of programs to reduce the
consumption of fossil fuels, as well as financial instruments such as: taxes on environmentally harmful
products in consumption; benefits on tax on property belonging to the main funds of environmental
purposes; trust environmental funds; accelerated depreciation of environmental funds; sale of pollution
licenses through environmental banks; environmental insurance of companies.

The use of these tools will help create additional jobs, reproduce water resources, improve the thermal
characteristics of houses, and save resources for future generations.

It was revealed that the practice of ensuring the sustainable development of agglomerations in the
countries under study is focused on the rational use of natural resources with a subsequent reduction in
their consumption, reproduction, ensuring socio-ecological and economic security, etc.

Attention is focused on the need to build sustainable housing in the agglomerations of Ukraine, which
will contribute to the formation of progressive resource-saving, high-tech, environmental and social
models of the functioning of economic relations subjects, and will also reduce the level of monetary costs
for residents to consume resources. An important role in this process is assigned to establishing
cooperation between local self-governmentbodies, construction organizations, educational and scientific
institutions in the development of projects for the construction of buildings with a neutral energy balance
in agglomerations, among which the MINERGIE standard occupies an important place, as well as the
creation of highly automated agro-industrial complexes in cities in specially designed high-rise buildings
(“vertical farms”).

Y crarri 3gilficHeHo aHani3 3acTocyBaHHS iHCTPYMEHTIB 3ab6e3ne4yeHHsI CTasioro po3BUTKY arsiomepayiii
y Taknx kpaiHax sk CLUA Ta KaHaga.

3’'scoBaHoO, WO BiATBOPEHHSI COLiO-€KO0JI0Oro-eKOHOMIYHUX pecypcCiB y AocnigXxyBaHUX KpaiHax
30iiCHIOETBCS LUJIIXOM 3aCTOCYBaHHS NeBHUX IHCTPYMEHTIB 3abe3rne4YyeHHs] CTasioro po3BUTKY arJiome-
pauii, cepen iIKUX: BUKOPUCTAHHS afibTePHaTUBHUX AXKepeJsi eHeprii, "3eneHnx gaxie”, OyANHKIB i3 HEAT-
pasibHUM eHeprobasaHCcoM 4yu 6yaiBesib i3 YNCTUM HYJIbOBUM 6as1aHCOM CrOXNTOT eHeprii, po3pob6s1eHHs
nporpam 3i CKOPO4Y€EeHHS CMOXXUBaHHSI BUKOIMHUX BUAIB NasiInBa, a TaKoXX Taknx ¢piHaHCOBUX iHCTPYMEHTIB,
SIK: NnoAaTKu Ha eKOoJIOriYHO LLKiAJINBY Y CMOXWUBaHHI NPoAYKUito; NiNbru LWo[o nogaTky Ha MariHoO, sike Ha-
JIEXXUTb 40 OCHOBHUX POHAIB NPUPOAOOXOPOHHOIrO NPU3HA4YeHHs; TPacToOBi NPUPO[OOXOPOHHI poHAU;
npuwBuALLIeHa aMmopTn3aLis NPUPoL0O0X0POHHNX POHAIB; NpoAaX iLeH3ir Ha 3abpyAHEeHHS Yepe3 eKo-
JI0riYyHi 6aHKN; eKos1oriyHe cTpaxyBaHHS KOPropawii.

\\\\\\\\\\\\NW&N IHBecTnuli: npakTKa Ta gocsig Ve 11— 122022




b~
VY
%
)
Iy
.
7,
7
»
7
%%
it
%%
AIAIY
V?
7
722
Z
YA
)
T
A5
7
%%
il
.
ARSI
o

BukopucTaHHsI 03Ha4Y€HUX IHCTPYMEHTIB CrpuUsiTUMe TaKOXX CTBOPEHHIO [04aTKOBUX POOOYMUX MicLb,
BiATBOPEHHIO BOAHUX PEeCypCiB, NOKPAaLLEeHHIO TernJIOBUX XapaKTepPUCTUK 6yaANHKIB, 3aoluanXeHHIo pe-
cypciB s npuiigeLIHix NoKOJiHb.

YcTtaHoBneHo, o npakTuka 3abe3ne4yeHHs1 CTai0ro PO3BUTKY ar/ioMepaui y AocnigxyBaHux kpaiHax
30pieHTOBaHa Ha pauioHasibHe BUKOPUCTaHHSI TPUPOAHNX PeCypPCiB i3 noganbLUunM CKOPOYEHHSIM iXHbOIro
CMOXXUBaHHS, BiATBOPEHHS, rapaHTyBaHHSI COLi0-eKOJ/10ro-eKOHOMIi4HOT 6e3rneKku ToLo.

AKLeHTOBaHO yBary Ha He 00XigHOCTi 3Be4eHHS CTaJIoro XUTJ/1a B arsiomepauyisax YKpaiun, wo crnpusatun-
Me popMyBaHHIO NMPOrpecUBHNUX Pecypco36epiraoymnx, BACOKOTEXHOJIOMNYHNX, eKOJIOMYHUX i colianbHUX
mMopgenev pyHKUiOHyBaHHSI Cy0 €KTiB €KOHOMIYHUX BiAHOCUH, a TAKOXX 3YMOBJIIOBAaTUME 3HVUXXEHHSI PiBHS
rpPOLLUOBUX BUTPATIXKNTEJISIMU Ha CMIOXNBaHHS pecypciB. Baxknusa posib y ubOMy ripoLeci BiaseaeHa Hana-
rog)xeHHIo cnienpawyi Mix opraHamu MmicL,eBoro caMmoBpsiayBaHHs, 6y4iBeIbHUMU OpraHi3aLisMn, OCBITH-
iMy Ta HayKOBUMUM yCTaHOBaMU y xo4i po3po0ku NPoeKTiB 6yAiBHULTBa 6yaiBenb i3 HelTpaibHUM eHepro-
6anaHcom B arniomepadisix, cepen sikux Barome micue 3aiimae ctangapt MIHEP)KI, a Tako) cTBOPeHHSs
y MicTax BUCOKOABTOMaTU30BaHUX arporpoMUCIIOBUX KOMITJIEKCIB, PO3MIiLLeHUX y cneuiasibHO CriPOEK-
TOBaHUX BUCOTHUX ByAiBnsax ("BepTukanbHi pepmn”).

Key words: agglomeration, experience of the USA and Canada, tools for ensuring the sustainable development
ofagglomerations, vertical farm, environmental insurance, socio-ecological and economic security in agglomerations,

MINERGIE standard.

KarouoGBi cnoBa: aznomepayis, docBid kpain CLLIA ma Kanadu, incmpymernmu 3abesneyeHHs cmanozo po3Bum-
Ky aznomepayit, BepmuxaneHa ¢hepma, exonoziyHe cmpaxyBaHHs, couio-eKo1020-eKoHomidHa 6e3neka B8 aznome-

pauisx, cmandapm MIHEP/ K],

PROBLEM STATEMENT IN GENERAL FORM
AND ITS CONNECTION WITH IMPORTANT
SCIENTIFIC OR PRACTICAL TASKS

At the present stage, the problems of ensuring the
sustainable development of agglomerations were
recognized as relevant in most countries of the world. This
is due to the need to find ways to solve the problems of
rational use and reproduction of socio-ecological and
economic resources and achieve the state of the corres-
ponding level of security of urbanized territories.

Given the experience of such countries as the United
States and Canada, it is obvious that the basis for ensuring
the sustainable development of agglomerations is the
formation of progressive resource-saving, high-tech,
environmental and social models of the functioning of
economic relations. This allows the economic system to
respond accordingly to the requirements of social
development, to ensure the achievement of the proper level
of indicators of socio-economic efficiency in agglome-
rations. Understanding the problems of ensuring the
sustainable development of agglomerations of the
countries of the world will make it possible to distinguish
arange of methods and tools used to solve them and will
contribute to their use in Ukraine.

ANALYSIS OF RECENT STUDIES
AND PUBLICATIONS IN WHICH THE
SOLUTION TO THIS PROBLEM HAS BEGUN
Scientific research of such scientists are important for
understanding the specifics of the use of tools for ensuring
the sustainable development of agglomerations in foreign
countries: M. Averkina, M. Bahinskyi, Z. Herasymchuk,
N. Dunnett, N. Hrynchuk, M. Derkach, N. Kingsbury,
G. Lappo, O. Lebedynska, A. Lelechenko, H. Maloian,
N. Pavlikha and others.

FORMULATION OF THE PURPOSE
AND OBJECTIVES OF THE ARTICLE

The purpose of this article is to summarize the
experience of using tools to ensure the sustainable
development of agglomerations in the USA and Canada in
order to implement it in Ukraine.

PRESENTATION OF THE BASIC RESEARCH
MATERIAL WITH FULL JUSTIFICATION
OF THE SCIENTIFIC RESULTS OBTAINED

The reproduction of socio-ecological and economic
resources in the USA and Canada is carried out by using
such tools to ensure the sustainable development of
agglomerations as the use of alternative energy sources,
"green roofs", the development of programs to reduce the
consumption of fossil fuels. Key areas of sustainable
development of urbanized areas include: reducing
electricity consumption, creating additional jobs,
reproducing water resources, improving the thermal
characteristics of buildings, ensuring social and
environmental safety of saving resources for future
generations.

In the perspective of studying foreign experience on
the issue, we propose to explore achievements in this area:

— USA (as country that widely test the latest tools,
such as: "green roofs", houses with a neutral energy
balance);

— Canada (as one of the first countries to initiate
development based on sustainability, also implementing
projects such as "green" roofs, the construction of
buildings with a net zero balance of energy consumed);

— implementation of MINERGIE projects for optimal
use of energy resources.

Thus, in the United States, natural ventilation schemes
have been widely used, which are effective in the process
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of reducing the volume of artificially conditioned air with
large electricity consumption. In addition, buildings with a
zero local balance of consumed energy are erected, in
which the amount of energy provided to the building with
alternative sources is equal to the amount of energy
consumed by the building.

The United States introduced buildings with anet zero
balance of consumed energy, in which the amount of energy
provided by alternative sources of the building itself
overlaps both the consumed energy and the energy spent
on its transportation to the building.

Similar to US cities in Canadian cities, such buildings
are also being built. This country has created the Neutral
Energy Balance House Coalition, which promotes not only
the construction of such houses, but also the adoption of
the "almost neutral energy balance house" (nNZE)
standards; a "neutral energy balance house" (NZE)
producing the same amount of energy it consumes during
the year; a "finished building with neutral energy balance"
(NZER), in which renewable energy sources are not yet
installed, as a result of which it cannot achieve neutral
balance; NZEV — Net-Zero energy home definition and
performance metrics project, which confirmed energy
generation at the level of annual consumption [15].

In addition, the Canada Mortgage and Housing
Corporation is the sponsor of the sustainable housing
competition "EQuilibrium," to which fifteen demonstra-
tion projects of houses with a neutral energy balance and
an almost neutral energy balance have been submitted
annually since 2008. The first building constructed as part
of the competition was the house with an almost neutral
energy balance "Eco Terra House" in Eastman, Quebec
[10].

The construction of sustainable housing in the
agglomerations of Ukraine is promising in this area, given
that this will help reduce the volume of electricity and
thermal energy consumption, and therefore leads to a
decrease in the level of monetary costs for residents to
consume resources. Since there are no practices for the
construction of such buildings in Ukraine, this process
requires cooperation between local self-government
bodies, construction organizations, educational and
scientific institutions in the development of projects for
the construction of buildings with a neutral energy balance
in agglomerations.

Ensuring sustainable development of agglome-
rations in the context of rational consumption of
environmental resources can be implemented through
the construction of buildings according to the MINERGIE
standard (minimum energy consumption). This standard
justifies the advantages of building well-insulated and
hermetic buildings to achieve high energy consumption
standards.

Inline with the rational use of environmental resources
in the agglomerations of Ukraine, it is proposed to develop
clear criteria and standards for determining the
environmental feasibility of constructing buildings to
reduce the level of consumption of energy resources, which
will also contribute to the rational use of economic
resources by reducing the expenditure part of local energy
budgets. To this end, it is also proposed to attract a
personnel resource capable of developing appropriate

criteria and standards for local self-government bodies,
which will positively affect the rational use of social
resources in the agglomeration.

Thus, in Vancouver (Canada), local governments open
up wide opportunities for citizens to participate in
decision-making on urban design, social programs, etc. In
particular, the practice of providing citizens with funds
for the development and implementation of local projects
to solve problems in their areas of residence has been
worked out, which means that employment has increased
[2].

Another example that is relevant for most countries
of the world community in the context of ensuring the
sustainable development of agglomerations is the
reproduction of resources in sufficient quantities. This can
be achieved by distributing effective resource
reproduction tools, in particular the use of "green" roofs.
One of the largest "green" roofs in the United States is
located in the River Rouge factory of Ford Motors,
Dearborn, Michigan, where 42,000 m? of the roofs of the
plant are covered with vegetation. Planted under the
underground parking of Millennium Park in Chicago, the
park occupies 99,000 m.2[9].

The biggest "green” roof in New York City is built in
midtown Manhattan, atop the Morgan Mail Processing
and Distribution Center of the United States Postal
Service. Covered by local vegetation, the roof has an
estimated life of 50 years and allows the postal service
not only to save approximately $30,000 per year for
heating and cooling, but also to significantly reduce the
amount of wastewater and dirt entering the city's water
supply system.

We believe that the use of "green" roofs in the
agglomerations of Ukraine is a rather urgent task, since
green roofs help reduce heat loss and the cost of heating
buildings in the cold, which brings such buildings closer to
the standards of a passive house.

Also, the arrangement of such roofs is aimed at:
reducing the cost of cooling buildings by 15— 19% due to
natural evaporation of moisture; reducing the amount of
water entering open areas in the form of precipitation as a
result of snow melting; a decrease in the average
temperature in the city during the summer; creating a
habitat for urban fauna that enriches its biodiversity;
significant reduction of air pollution and its enrichment
with oxygen, which accordingly increases the comfort of
life incities and reduces the number of diseases, especially
asthmatic [5]; rainwater treatment, including heavy metals;
noise absorption.

Taking into account the above, we note the expediency
in ensuring the reproduction of resources in the agglo-
merations of Ukraine to use roofs of the "green" type,
which can be equipped on already erected buildings, and
laid as part of the architectural solution of designed
buildings. The use of such roofs is a decision that is quite
relevant for industrial enterprises of the city, since it is
about the possibility of absorbing negative emissions of
harmful substances that accompany the functioning of
industrial facilities. These roofs are also effective in
reducing the consumption of energy resources, namely gas
and electricity, which will positively affect the level of
sustainable development of agglomerations.

IHBecTuyii: noaxtusa ta gocsig N¢ 11— 122028
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To reproduce socio-ecological and economic resour-
ces in US cities, public authorities actively practice
operating with such financial instruments as: taxes on
environmentally harmful products in consumption; benefits
on tax on property belonging to the main funds of
environmental purposes; trust environmental funds, the
budget of which is formed from taxes on the manufacture
of environmentally hazardous products and used to
preserve and reproduce socio-ecological and economic
resources; accelerated depreciation of environmental
funds (two years); sale of pollution licenses through
environmental banks; environmental insurance of com-
panies.

Therefore, the obvious possibility of solving the
problem of ensuring the reproduction of socio-ecological
and economic resources in the agglomerations of Ukraine
by referring to these financial instruments is determined.
To do this, local self-government bodies should be given
the task to develop special programs for the use of
financial instruments that will contribute to the accu-
mulation of funds in terms of the reproduction of socio-
ecological and economic resources.

Since the preservation of socio-ecological and
economic security is the fundamental postulate of the
theory of sustainable development of agglomerations, it
seems logical to conduct a detailed analysis of the tools
for achieving it. Thus, the creation of highly automated
agro-industrial complexes in cities located in specially
designed high-rise buildings ('vertical farms') is determined
by one of the priority tools for achieving socio-ecological
and economic security.

Professor Dickson Despommier, in his work "The
Vertical Farm: Feeding the World in the 21st Century”,
calculated that "a 30-story building with a single floor base
of 5 acres (approximately 0.05 km?) is planted with dwarf
wheat, will correspond to a traditional farm with an area
of 2,400 acres (almost 9.7 km?) in its productivity. In the
aspect of the social effect, the "vertical farm" allows to
provide city residents with high-quality, fresh,
environmentally friendly food at any time of the year. In an
aspect of the ecological effect, such a farm reduces the
use of drinking water for irrigation and watering within
70% by applying mainly process water, which is treated
directly on the farm, and helps to solve the problem of
rational use of rainwater. If ordinary fields miss a
significant part of rainwater, allowing it to seep down, flow
into lowlands, then in "vertical farms" a special reservoir
may be provided for collecting water, which will be used
rationally: it will not go to lowlands and soil depths, but
flow to the lower tiers " [6].

The practice of "vertical farms" contributes to the
conservation of land resources; due to isolation from the
natural environment, the possibility of avoiding such
negative consequences for the soil as deforestation and
desertification caused by traditional agriculture; reducing
the use of pesticides and herbicides; expansion without
the destruction of forests occupying traditional agricul-
ture. In addition, the advantages of a "vertical farm" include
reducing greenhouse gas emissions into the atmosphere
due to the use of biomass waste for biogas production;
reduced consumption of diesel fuel for mechanized
treatment of cultivated land.

The economic effect of "vertical farms" involves
limiting the cost of delivery of agricultural products from
the place of cultivation to the places of storage and sale;
higher productivity compared to traditional agriculture (the
possibility of increasing yields from 4 to 6 times), achieving
independence from seasonal weather fluctuations, which
allows growing crops throughout the year; attracting
alternative energy sources (windmills, solar panels and
wastewater biogas), etc.

Considering the sufficient number of available
agricultural land, a small number of megacities with a
population of more than 1 million people, we recognize the
rather distant prospect of ensuring the sustainable
development of the agglomerations of Ukraine with the
introduction of "vertical farms."

At the same time, in the context of the achievement of
socio-ecological and economic security in the cities of the
USA and Canada, environmental insurance for damage
caused by existing or future environmental pollution is
widespread, which is an addition to the comprehensive
general liability insurance policy [3]. This tool covers the
costs of treatment activities within a certain level,
compensation for civil liability and, as an exception,
compensation for environmental risks and negative
consequences.

The logic of considerations regarding the
introduction of the environmental insurance process to
achieve socio-ecological and economic security in the
agglomerations of Ukraine is seen in the fact that most
enterprises with the dominance of an extensive type of
business are potentially dangerous, and their activities
negatively affect the state of socio-ecological and
economic security; environmental insurance will
contribute to financing the necessary environmental
measures in agglomerations.

CONCLUSIONS FROM THE STUDY
AND PROSPECTS FOR FURTHER
RESEARCH IN THIS DIRECTION

Thus, the practice of ensuring sustainable development
in agglomerations of countries such as the United States
and Canada convinces that the common pillar of the
measures under study is their focus on the rational use of
natural resources, followed by a reduction in their
consumption, reproduction, guarantee socio-ecological
and economic security as a mechanism for avoiding and
neutralizing threats to humans and the environment.
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