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ABSTRACT

During the years of russia's lasted war against Ukraine, cities and suburbs have become the main centers of military aggression.
The restoration and revitalization of territories — particularly cities and urban agglomerations — is a pressing issue, as they serve as
concentrators and catalysts for development. Many countries of the world have experience of recovery after large-scale hostilities.
Their successful recovery practices should be studied and can be implemented for effective recovery and post-war development of
cities and urban agglomerations of Ukraine.

The purpose of this study is to identify the key characteristics of the war's consequences, as well as the challenges and pro-
spects for post-war recovery in Ukraine's urban agglomerations, incorporating successful global practices and aligning with the goals
of sustainable development. This analysis incorporates successful global practices and aligns with the goals of sustainable develop-
ment. The research aims to develop a flexible recovery model that integrates economic, social, and environmental aspects, adapted to
the contemporary challenges facing Ukraine.

Results. The study highlights the multidimensional impact of the war on Ukrainian cities, including the physical destruction of
infrastructure, socio-economic disintegration, and environmental challenges. Drawing on international experiences of post-war re-
construction in countries such as Germany, Japan, and South Korea, the research identifies effective strategies, including infrastruc-
ture modernization, industrial recovery, social integration of internally displaced persons, and land restoration. The article examines
urban agglomerations around the world that have experienced significant destruction, including Warsaw, Berlin and Tokyo, and
identifies key features of their reconstruction processes. The study emphasizes the importance of rebuilding Ukraine in alignment
with the principles and goals of the Concept of Sustainable Development, adhering to the "build back better" strategy. This includes
the reuse of "post-war brownfields," the integration of innovative technologies, and the active involvement of local communities in
the recovery process. The article outlines the potential for restoring Ukraine's urban agglomerations and presents a comprehensive set
of measures and practical recommendations for the recovery of cities, urban areas, and affected regions. These recommendations are
rooted in the framework of the 17 Sustainable Development Goals.
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Relevance. The foundation of the modern
world order lies in powerful cities and urban ag-
glomerations, which, alongside countries, play a
pivotal role in transforming the global system. The
21st century is often referred to as the "century of
cities,” as, for the first time in history, more than
half of humanity resides in urban areas. The roots of
this phenomenon, however, were established in the
19th and 20th centuries, when the processes of rapid
urbanization became a global trend, manifesting
across all regions of the world. These processes led
to unprecedented urban expansion, along with in-
creased construction, destruction, and regeneration
of urban spaces. Urban agglomerations are ambas-

sadors of economic growth, which perform an or-
ganizational, social, ecological and innovative func-
tion, and ensure the comprehensive evolution of
countries and regions of the world [18]. The reuse of
the territories of the centers and peripheries of ag-
glomerations comes to the fore, especially in the
context of sustainable development, disproportion-
ate urban growth and the revival of urban centers
[14]. The number, capacity and competitiveness of
urban agglomerations today become the identifier of
the development of the territory. And the key feature
of cities and urban agglomerations is determined by
sustainability and the ability to synergize [30].

War accompanies humanity throughout its exis-
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tence. However, the ways and means of waging war
are evolving quite quickly. It is in our time that their
destructive influence is the most powerful in the
entire history of mankind. Military operations have
a multidimensional negative impact on cities and
urban agglomerations. It covers a wide range of
different aspects. The physical destruction of infra-
structure is one of the most obvious consequences,
which includes damage to housing stock, leaving
thousands homeless, destruction of transport routes,
bridges and roads, complicating logistics and access
to services, and damage to utility networks such as
electricity, water supply and sewerage. The social
impact of hostilities is manifested in the occurrence
of forced resettlement of the population, which de-
stabilizes both the affected regions and places of
temporary stay. Social ties and cultural centers are
destroyed, leading to the loss of local identity, and
the psychological stress of the residents due to hos-
tilities makes it difficult for them to return to normal
life. Economic consequences include the loss of jobs
due to the destruction of businesses, a drop in reve-
nues for local budgets, and the loss of investment
attractiveness of damaged areas, which slows down
their economic recovery [39, 42].

The war in Ukraine has been going on since
February 2014, its full-scale phase — from February
2022. During the Russian-Ukrainian war, cities and
suburbs became the main centers of military aggres-
sion [24]. Before the war in Ukraine, in 2013, there
were 23 urban agglomerations in the country, with a
population of 38,000 and over. persons (the largest —
Kyiv, the smallest — Debaltseve) [41]. During this
time, some regions and cities were occupied, de-
occupied, some of them are being re-occupied.
These processes are accompanied by significant
destruction. There are settlements that have been
completely destroyed and can no longer function
due to the large-scale destructive impact. In cities
such as Shchastya, Bakhmut, Avdiyivka, Toretsk,
Vovchansk, and many others, not a single building
remains intact, and all communications have been
destroyed. A number of front-line cities such as
Kharkiv, Mykolaiv, Sumy, and Kramatorsk are be-
ing destroyed on a daily basis. All these are manifes-
tations of direct urbicide. At the same time, cities
that are under Russian occupation and have experi-
enced a greater degree of non-military destruction
have experienced indirect urbicide [24]. However,
after the war, the restoration and revitalization of
territories — particularly cities and urban agglomera-
tions — will become a pressing issue, as they serve
as concentrators and catalysts for development [3].
Many countries of the world have experience of
recovery after large-scale hostilities. Their success-
ful recovery practices should be studied and can be
implemented for effective recovery and post-war

development of cities and urban agglomerations of
Ukraine.

Analysis of recent research and publications.
A significant body of scientific research focuses on
the impact of military operations on cities and terri-
tories, as well as their subsequent restoration. This is
a critical issue, as most countries worldwide have, in
some form, experienced post-war reconstruction.
The speed and efficiency of this process directly
influence the prospects for the further development
and renewal of cities and urban agglomerations.
With the ongoing war in Ukraine, located at the
heart of Europe, the destruction of the physical ur-
ban environment, shifts in the social landscape, and
other challenges have intensified. Consequently, a
growing number of studies and publications are
addressing issues related to post-war planning, re-
construction, and recovery [22], as well as analysis
of the restoration of architecture in a number of
European cities after the Second World War [35].
Among the studies devoted to the restoration of
cities, urban agglomerations and countries of Eu-
rope and the world, the following studies should be
noted.

Alvanides, S., Ludwig, C. argue that the full-
scale destruction caused by war creates multi-
layered challenges for urban regeneration. Post-war
reconstruction covers not only the restoration of
physical infrastructure, but also the revival of the
socio-economic sphere, the preservation of cultural
heritage and the adaptation of cities to modern chal-
lenges [5]. According to the authors, physical recon-
struction plays a key role in post-war reconstruction,
and one of the effective tools in this process is geo-
spatial analysis, which allows visualization and as-
sessment of the scale of destruction. Using the ex-
ample of the city of Essen (Germany), using histori-
cal maps of destruction and modern geo-information
technologies (GIS), the authors proposed a destruc-
tion index (BDI), which contributed to the identifi-
cation of the most affected areas and, in the future,
to optimize the planning and recovery processes.
The study also demonstrates a clear connection be-
tween the scale of destruction during the Second
World War and socio-economic disparities in the
modern development of the city, because the areas
that suffered the most destruction were more vulner-
able in terms of unemployment and low levels of
home ownership. The authors note that innovations
in urban planning become especially important in
terms of adaptation to modern challenges. In the
post-war "new towns" of Great Britain, the concept
of "neighborhood units™ was actively implemented,
which provided access to all necessary facilities
within walking distance. Therefore, the study of
historical examples, in particular, the experience of
rebuilding cities after the Second World War to

-194 -



ISSN 2410-7360 BicHuk XapKiecbK020 HauioHa/ibHO20 YHieepcumemy imeHi B.H. KapasiHa

solve modern problems and create sustainable urban
environments in the future [5].

The research of Bugalski, L., Lorens, P. is de-
voted to the analysis of the post-war reconstruction
of Polish cities, which is based on historical, politi-
cal and social aspects that influenced the reconstruc-
tion processes [7]. Polish cities suffered extensive
destruction during the Second World War. Their
consequences required the creation of a multi-
layered recovery strategy, which included the resto-
ration of historical heritage, adaptation to new social
realities and the integration of modern urban princi-
ples. In particular, the reconstruction of Warsaw,
Gdansk and other cities based on pre-war plans was
aimed at reproducing the pre-war appearance and
restoring the symbolic role of cities. In the 1950s,
the political emphasis shifted to meeting the housing
needs of the working class. New quarters were cre-
ated according to the principles of industrialized
construction, which sometimes contradicted the
preservation of historical centers. The reconstruction
of cities such as Malbork or Slupsk shows an exam-
ple of the synthesis of new architectural styles with
the remains of historical buildings [7].

Since the 1980s, the restoration of cities such as
Elblong and Glogoéw involved the integration of
historical forms into modern architecture. The idea
of "retroversion™ of cities was based on preserving
the spirit of the past, but with innovative approaches
to design. Modern trends and commercialization
began to appear in 2004, after Poland's accession to
the EU. Nowadays, the reconstruction of historical
cities includes the development of tourism and the-
matization of urban space [4]. Although this con-
tributes to economic growth, there is a risk of loss of
architectural authenticity due to "facadism" and
excessive "tourismization"”, which is a certain chal-
lenge.

Abdulla, Z. R., Hussein, S. H. investigated
post-war recovery using the example of the revitali-
zation of the city of Mosul [1]. One of the leading
ideas emphasized in the study is the importance of
involving local professionals and the community in
recovery processes. The study shows that local ex-
perts have access to valuable information and can
make informed decisions that meet the needs of
residents. This bottom-up approach helps ensure that
recovery is aligned with expectations and needs.
The challenge of post-war recovery raises questions
about the best strategies for physical and social re-
covery. In the case of Mosul, the main strategies
suggested by local experts are the mixed use of de-
velopment, rehabilitation, restoration and conserva-
tion of cultural heritage. For example, experts point
to the importance of integrating the old and the new
in the building, which is critical for preserving the
city's identity. In view of the existing significant

destruction, most experts agreed that, first of all, it is
necessary to restore residential buildings, since
many residents were forced to leave their homes,
and social infrastructure institutions, communal
services. In summary, it is worth noting that the
development of recovery plans should be based on
the opinion of the local community, and in the re-
covery process it is necessary to use technological
solutions for monitoring and optimizing the recov-
ery process [1].

In the study of Vialard, A. the process of recon-
struction of French cities after the Second World
War is analyzed, in particular, the impact of relevant
reconstruction plans on urban spaces [44]. Recovery
strategies varied based on the level of destruction,
ranging from localized interventions to a complete
reimagining of the city’s layout. While some cities
chose the path of innovation, others tried to preserve
the old plan with some modifications, such as wid-
ening of streets, etc. The study examines how new
urban plans facilitate navigation in redesigned spac-
es while highlighting their impact on city identity. It
notes that many plans fail to adequately preserve
historical essence, raising concerns about cultural
heritage preservation. The research emphasizes the
crucial role of public associations in safeguarding
urban heritage and stresses the importance of in-
volving local communities in the restoration pro-
cess. In particular, the study characterizes how post-
war urban regeneration in France reflects the com-
plex interrelationships between architectural solu-
tions, urban structure and cultural heritage, and pro-
vides insight into contemporary approaches to urban
regeneration [44].

Shaaban, M. H. I., presents an approach to the
restoration of polluted and abandoned areas (brown-
fields) in the context of sustainable urban develop-
ment in his research. In particular, it considers
brownfields as a resource for restoration and reduc-
ing the consumption of new land. Brownfields can
be strategically transformed into places for housing,
new businesses, cultural and social centers. The
author suggests considering sustainable develop-
ment as the main principle of recovery. The author
has performed an analysis of brownfield rehabilita-
tion practices in cities such as New York, London,
and Stockholm, which allows for the creation of
adapted strategies for other war-affected cities. On
the basis of the achieved development, it is worth
noting that the reconstruction of urban areas after
the war through the use of brownfields can become
a powerful tool for sustainable development, espe-
cially in conditions of scarcity of new land. It is
important to do this through inclusive, ecological
and cost-effective planning that delivers long-term
results for cities and urban agglomerations [37].

A significant amount of research is devoted di-
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rectly to the post-war reconstruction of Ukraine. In
particular, in December 2023, an international semi-
nar was held under the auspices of NATO Science
for Peace and Security. The scientific event is dedi-
cated to the reuse of military brownfields, sustaina-
ble reuse of facilities, community involvement, risk
assessment, war-related consequences of the war in
Ukraine [27].

Among other studies aimed at finding ways to
restore the cities of Ukraine, the study carried out
with the support of the Konrad Adenauer Founda-
tion is significant. It presents an opportunity to
evaluate approaches to the post-war reconstruction
of Ukrainian cities and urban agglomerations, taking
into account modern challenges and principles of
sustainable development [36]. The focus of the
study is the concept of "green reconstruction” and
"green transformation", which is the basis for build-
ing sustainable urban environments in the post-war
period. In the study, all cities of Ukraine are divided
into two groups: those that have suffered significant
destruction, and those that have kept their infrastruc-
ture relatively intact. For the first group, the authors
consider physical restoration a priority, and for the
second - transformation in accordance with modern
environmental standards. The authors consider hu-
man resources as the basis for the restoration of
cities and territories, the importance of the return of
the population, which requires the creation of com-
fortable living and working conditions, including
housing, functioning infrastructure, access to medi-
cal services and education, is emphasized. Human
capital is defined as a central element in the devel-
opment of urban infrastructure. It is important that
as the main principle of urban regeneration, the au-
thors note "it should be better than before"”, which
includes energy efficiency, use of renewable energy
sources, etc. [26]. The main sources of financing are
international aid, reparations, the state budget and
private investments. It also emphasizes the need for
transparent funding mechanisms that will avoid
delays and ensure effective use of funds. Thus, the
post-war recovery of Ukrainian cities is seen as an
opportunity for a systematic rethinking of urban
approaches. "Green reconstruction” not only com-
plies with the European principles of sustainable
development, but also contributes to building a sus-
tainable future for the country [36].

The study of Pidorycheva, I., examines the
post-war recovery of Europe. This is an experience
for the implementation of the applied policy in
Ukraine. In particular, the study examines France's
post-World War Il modernization plans, including
the Monnet Plan and the Marshall Plan, emphasiz-
ing the need for integration between existing gov-
ernment organizations, businesses, and the public.
These programs served as the basis for the forma-

tion of qualitatively new forms of cooperation in the
reconstruction of cities and villages, which can be
adapted in Ukraine in the conditions of post-war
reconstruction. The author emphasizes that the re-
construction of cities should be based on the crea-
tion of an innovative industrial economy, excluding
the reproduction of the agrarian and raw material
model that existed before the war. This means the
need to transition from an agrarian economy to In-
dustry 4.0, with an emphasis on technological and
digital solutions for the modernization of industry
and infrastructure, which includes housing policy
and the development of social infrastructure. In
particular, the experience of France shows that the
implementation of recovery plans can be delayed or
not implemented at all without strong management
control and support from the state [34].

Aiginger, K., & Moskalenko, O. analyzed the
post-war reconstruction of cities and urban agglom-
erations in the context of Ukraine after the war. In
particular, the proposals for a new Marshall Plan
focus on rebuilding infrastructure, including roads,
bridges, railroads, housing, and social facilities such
as schools and hospitals. However, recovery should
be based not only on physical needs, but also take
into account socio-economic aspects, such as previ-
ous GDP growth and pre-war poverty levels [2]. The
authors also point out that the demographic aspect is
crucial for recovery planning, as strategies must be
adapted to the new demographic system. Undoubt-
edly, the process of post-war urban reconstruction in
Ukraine requires a comprehensive, strategic ap-
proach that takes into account economic, social and
environmental aspects, including significant interna-
tional support and involvement of the local commu-
nity to achieve success [2].

In another study, Faraponov V. conducts an
analysis of the Marshall Plan in terms of the evolu-
tion of US assistance [13]. The author examines the
development of this policy from the middle of the
19th century to the present, highlighting the transi-
tion from technical to complex economic and politi-
cal programs. This approach allows for a better un-
derstanding of the genesis and changes in the ad-
ministrative goals of aid, as well as its role in the
formation of international relations. This study of-
fers a new perspective on the experience of imple-
menting the Marshall Plan for the military recovery
of Ukraine. The author emphasizes the parallels
between historical experience and contemporary
challenges, emphasizing the importance of strategic
planning, intergovernmental coordination, and long-
term perspectives in the implementation of the aid
program.

In the article Duka A. and others, the post-war
reconstruction experience of Germany, Japan, South
Korea, Bosnia and Herzegovina, and Singapore is
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systematized. It is proposed to understand the expe-
rience of these countries for the purpose of imple-
mentation in Ukraine [9]. The authors emphasize
that the success of recovery depends on the correct
choice of strategic directions, which form the basis
for long-term positive changes. Research emphasiz-
es the systematization of the positive experience of
exiting the crisis, paying attention not only to the
reproduction of what was lost, but also to the provi-
sion of social, economic and political development.
Among the key areas emphasized by the authors, for
the successful restoration of countries, cities and
urban agglomerations, it is worth noting: anti-
corruption measures, because the fight against cor-
ruption is presented as a basis for the effective use
of resources; prioritization of innovations, in partic-
ular, through the concentration of limited financial
resources on education, scientific research and the
latest technologies; appropriate tax regulation, in
particular, the implementation of effective tax man-
agement mechanisms to stimulate economic growth.

A series of semi-structured, in-depth interviews
with participants in the reconstruction process in
Ukraine is given in the study by Dulko, I.. The au-
thor analyzes the key role of post-war physical re-
construction for national economic development and
rehabilitation. The concepts of urbicide and ecocide
are also introduced to study the spatial context of
the destructive impact of military actions on the
state of Ukrainian cities [10].

Mezentsev, K., Mezentsev, O.'s research is de-
voted to the issue of urbicide, that is, the deliberate
destruction of cities, in the context of the ongoing
war in Ukraine. The main focus is on new forms of
urbicide that arise as a result of military operations
and the impact of this process on the post-war re-
construction of cities and urban agglomerations. The
study includes various aspects such as changes in
urban infrastructure; the terrible state of the occu-
pied cities; social and economic factors; which in-
fluence migration processes and intentions of inter-
nally displaced persons (IDPs). In the article, the
author singles out three key aspects of urbicide,
which are important for post-war reconstruction. In
particular, direct urbicide, which includes violent
acts, planned destruction of urban infrastructure;
indirect urbicide, manifested through the destruction
of social ties; disintegration of communities and
management strategies. The authors emphasize that
the reconstruction of cities after urbicide should
include the development of a recovery strategy that
takes into account the needs of IDPs and local
communities; the integration of new technologies
and approaches to city management, which can con-
tribute to the restoration of social ties and communi-
cations; creation of inclusive policies to prevent new
forms of urbicide, for example through control of

construction and social infrastructure [24].

Our previous research examined the challenges
caused by the war in Ukraine and the possibilities of
reusing military brownfields, considering their po-
tential to contribute to the social, economic and
environmental post-war reconstruction (develop-
ment) of Ukraine [32]. Given that the Russian war
in Ukraine has significantly increased the number,
spatial scale, and concentration of brownfields, the
key characteristics of four generations of brownfield
transformations in Ukrainian cities under the chal-
lenges of war have been identified [25]. An ap-
proach for monitoring urban areas affected by mili-
tary influence is presented. Its application to
Kharkiv, which suffered from hostilities caused by
Russian aggression, is demonstrated [17]. We also
analyzed the experience of European countries for
the post-war recovery of Ukraine, in particular the
cases of Germany, Poland, Croatia, Albania, Koso-
Vo, etc. Although the destruction after World War 11
was larger in area, newer and more powerful weap-
ons were used in the territory of the former Yugo-
slavia [19].

Therefore, a significant number of thorough
scientific works have been devoted to the issue of
post-war reconstruction of cities, urban agglomera-
tions, regions and countries of the world, including
Ukraine. Some of them reveal the possibilities of
implementation of successful world and European
practices, a number of previously unresolved parts
of the general problem remain. In particular, in our
opinion, it is necessary to develop a scientifically
based flexible recovery model based on the concept
of sustainable development and its components:
economic, social and environmental. This would
allow combining the best practices of recovery and
development, and be adaptive to modern realities.
The need for post-war reconstruction of the territory
of Ukraine is undeniable. For effective implementa-
tion, the recovery strategy should be aimed at the
development of cities and urban agglomerations.
However, the development of the program for the
recovery and development of Ukraine, its cities and
regions based on the best European and world prac-
tices is an urgent need right now. Since, for its suc-
cessful implementation, it is necessary to involve a
wide range of specialists of various subject areas,
discussion with the public and agreement at various
hierarchical levels of power. Therefore, it is urgent
to develop an effective recovery model based on the
concept of sustainable development. Such a model
would be comprehensive and adaptive for cities and
urban agglomerations that have experienced various
levels and types of destruction. The development of
the program is an extremely difficult task, because
the war continues, and it is impossible to predict the
level of further destructive influence on the cities
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and urban agglomerations of our country. It is also
impossible to assess the real level of destruction in
the temporarily occupied territories due to the lack
of access there by independent specialists of interna-
tional organizations. Unfortunately, the Ukrainian
Recovery Plan proposed in 2022 [29], could not
take into account the devastating consequences of
Russian aggression that took place in 2023 and
2024, such as the blowing up of the Kakhovskaya
HPP, the destruction of Ukraine's energy system,
etc. [8]. Also, given the fact that cities and urban
agglomerations are the main drivers of economic,
social, cultural and innovative development, in our
opinion, an important task is the development of a
recovery and development model that could be an
element of the recovery program and would contrib-
ute to the rapid recovery due to influence on poten-
tial and existing "growth points" - cities and urban
agglomerations.

The purpose of this study is to identify the
key characteristics of the war's consequences, as
well as the challenges and prospects for post-war
recovery in Ukraine's urban agglomerations, incor-
porating successful global practices and aligning
with the goals of sustainable development. The re-
search employs a variety of approaches and meth-
ods, including systemic and synergistic approaches,
which account for the unique characteristics of ur-
ban agglomerations, and a socio-geographical ap-
proach, which provides a comprehensive analysis.
The study also utilizes content analysis to examine
literary sources, concepts, and development plans,
as well as the method of analogy to adapt recovery
and development programs and strategies. Addition-
ally, quantitative and qualitative assessment meth-
ods are applied to evaluate the extent of destruction.

The main material. The war in Ukraine is the
largest conflict in Europe since the Second World
War. The enemy employs powerful weapons with
highly destructive and devastating effects. As a re-
sult, the consequences for Ukraine are unprecedent-
ed in scale and devastation. However, post-war re-
covery has become a critical and timely task for
Ukraine. Its planning and implementation must
begin immediately. The experience of European
countries in rebuilding their territories and econo-
mies after the Second World War serves as an inval-
uable and important resource in this context [6, 43].
At the beginning of the war, a theory like the Mar-
shall Plan for Ukraine was quite common, based on
the experience of European countries that actually
"rose from the ashes.” In July 2022, the Recovery
Plan of Ukraine was presented in the city of Lugano
(Switzerland) as part of the "Ukraine Recovery Con-
ference" [29]. However, since that time, Ukraine has
suffered even greater destruction (in particular, in
the field of energy infrastructure). This deepened the

crisis, and requires more global actions for recovery
with their rapid implementation. Also, the experi-
ence of restoring European countries after the armed
conflicts of the 1990s is useful for Ukraine.

The war in Ukraine has been going on for over
10 years, which is unprecedented for Europe in the
21st century. During this time, the occupying forces
caused, in many respects, devastating and irrepara-
ble losses to our country. This is a concentrated de-
structive effect on the main components of the so-
cio-geosystem — Society, Economy, and Nature, and
the connections between them, specifically [31, 32]:

* impact on society.: the appearance of forced
migrants (since 2014, from the occupied territories,
as a result of hostilities, there are people who have
been forced migrants several times over the years,
because they chose for life the territory close to
home, which over time the occupiers chose) for a
new goal), many people have gone abroad and have
already adapted there, and are not planning to re-
turn; they are also dead soldiers and civilians, in-
cluding children;

* impact on the economy: forced "deindustriali-
zation™: industrial enterprises of Donetsk, Kharkiv,
Dnipropetrovsk, Zaporizhzhya and other frontline
regions of Ukraine were destroyed and disabled.
These enterprises mostly formed the GDP of the
country in the pre-war period [16]. Considering the
proximity to the front line, restoring the integrity of
these enterprises in modern conditions is practically
impossible. The destruction of energy capacities:
Kakhovska HPP and Dnipro HPP, Trypilska TPP,
and many others — had an irreparable impact on the
energy system of Ukraine, hindering not only gener-
ation (as of the summer of 2024, only 5% of the
former generating capacities have been preserved),
but also energy transmission. This, accordingly,
causes an increase in the price of not only the cost of
electricity, but also, as a result, of almost all goods
and services, because electricity is an important
factor in pricing. Due to shelling and mine danger,
there are problems with the development of the
agro-industrial complex. Fields are burning, farmers
are being blown up almost daily in the frontline
regions while cultivating the fields, enemy rockets
are destroying terminals with harvested grain;

* impact on nature — mine danger and constant
forest fires, fires in the fields. Destruction of the
Kakhovskaya HPP dam is ecocide. Destruction of
ecosystems, as bombing, artillery shelling and
ground fighting lead to the destruction of trees, veg-
etation and animal life. The rivers and lakes of the
frontline regions are full of unexploded shells, dan-
gerous for both people and animals. The loss of
flora and fauna is irreparable, because the chances
of escape from fires after shelling are minimal.
Some species, having lost their natural range of exi-
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stence, are doomed to perish.

Currently, due to military operations, a signifi-
cant area of the territory of Ukraine can be classified
as "brownfields". In our research, special attention is
paid to brownfields of cities (urban agglomerations)
of Ukraine, which are post-war brownfields as a
result of military operations. They can be very small
areas in mixed urban or rural areas, or large military
complexes, public places, industrial facilities, air-
ports, etc., which arose as a result of military opera-
tions in large cities and agglomerations [32]. Today,
Post-war brownfields in Ukraine are territories that
were formed as a result of shelling and military at-
tacks in central areas, on the outskirts of the city, in
historical areas, in traditional industrial areas, in the
metropolis and in the countryside. The full-scale
war in Ukraine led to significant destruction and
unprecedented consequences, creating new types of
brownfields. Which, among other things, also con-
tain social consequences and memory [32] that re-
mains in the landscape and must be taken into ac-
count both physically, regarding the reconstruction
of the remains, and psychologically, in the light of
rethinking and re-evaluating the heritage [45],
search for new meanings, formation of collective
memory including "places of pain and shame" and
pride at the same time [25]. When discussing post-
war reconstruction, the main question is whether the
abandoned territories will remain deserted for an
extended period or whether the conflict will escalate
without a clear resolution. Therefore, determining
the best approach to address these challenges is
crucial [11].

In the State Regional Development Strategy for
2021-2007 (with changes introduced in accordance
with the Resolution of the Cabinet of Ministers of
Ukraine No. 940 of 13.08.2024), it is clearly defined
that "..measures for the implementation of state
regional policy are aimed at restoring infrastructure,
economic activity, public services and the balance of
ecosystems, creating safe conditions for the return
of internally displaced persons to the regions, creat-
ing favorable conditions for the activities of all
business entities on the restoration of territories,
support and effective use of the potential of territo-
ries with special conditions for development, expan-
sion of the positive influence of regional poles,
growth (urban agglomerations, cities) and territories
of sustainable development, which contributes to the
reduction of disparities in the development of terri-
torial communities and the quality of human life"
[15]. Therefore, in this regulatory document, urban
agglomerations are recognized as "poles of growth"
and areas of sustainable development. Also, the
strategic goal is "Formation of a united state in so-
cial, humanitarian, economic, climatic, ecological,
security and spatial dimensions.” In the aspect of

operational goal No. 1 "Ensuring the integrated de-
velopment of territories taking into account the in-
terests of future generations", the task, in accord-
ance with the direction "Stimulation of the devel-
opment of territories", is defined as "Creating a leg-
islative basis for the functioning and development of
agglomerations, ensuring balanced spatial develop-
ment of the territories that are part of them" [15]. In
fact, this document is one of the first to declare the
importance of restoring and stimulating the devel-
opment of urban agglomerations. According to the
State Strategy, urban agglomerations are defined as
Kyiv, Kharkiv, Dnipro-Kamyanske, Zaporizhzhya,
Kryvorizka, Odesa and Lviv [15].

The Russian war in Ukraine significantly in-
creased the number, concentration and spatial scale
of brownfields. In addition to all existing problems,
there are challenges associated with the massive
destruction of industrial zones in cities and the
forced relocation of industrial facilities. Therefore,
Ukrainian cities face the task of finding effective
post-war strategies both for brownfields in cities and
agglomerations that are directly bombarded and
destroyed, as well as temporarily occupied, that is,
that directly and indirectly experience urbicide [25].

Among the most affected agglomerations,
Kharkiv, Dnipro-Kamyanske, and Odesa stand out,
as they have faced, and continue to face, frequent
and devastating attacks. Overall, large-scale assaults
have impacted nine regions of Ukraine, with the
majority of attacks concentrated in the East and
South. This reflects the aggressor's strategic focus
on densely populated and industrially developed
areas. The shelling has targeted residential build-
ings, railway stations, shopping centers, and other
infrastructure facilities, demonstrating the indis-
criminate nature of the aggression. The social im-
pact of Russian attacks on cities and urban agglom-
erations has been profound. Some of the deadliest
incidents include the strikes on the Kharkiv Region-
al Administration, the Mykolaiv Regional Admin-
istration, the railway station in Kramatorsk, the
market in Kostyantynivka, the shopping center in
Kremenchuk, and the city centers of Vinnytsia,
Chernihiv, and Zaporizhia. Residential buildings in
cities like Dnipro and Lviv have also suffered severe
damage. Almost every attack has resulted in civilian
casualties, leaving a lasting impact on local commu-
nities and sparking widespread public outrage. The
destruction of critical infrastructure has led to enor-
mous economic losses. Attacks on logistics facili-
ties, such as the “Nova Poshta” terminals in Kharkiv
and Odesa, have caused significant casualties and
economic damage. The total economic losses from
these attacks are estimated to exceed $6 billion. In
addition, large-scale ecocide has had long-term en-
vironmental consequences. For instance, the spill of
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3,800 tons of oil products in Kharkiv has severely
impacted the environment. The destruction of the
Kakhovska HPPcaused extensive flooding, disrupt-
ed ecosystems, and destroyed agricultural land. The
majority of these mass attacks have been aimed at
destroying critical infrastructure, including energy,
transport, logistics hubs, and residential buildings,
posing substantial challenges for future recovery
efforts.

The consequences of the most large-scale
shelling prove the vulnerability of urban areas to
military threats. Cities that can exist for hundreds or
even thousands of years are subjected to systematic
destructive effects, and are not always able to recov-
er in a short period of time due to lack of resources.
For example, the majority of historical and cultural
monuments cannot be restored in case of significant
damage. It is also necessary to take into account the
fact that it is currently impossible to calculate the
number of victims in the temporarily occupied terri-
tories. Obviously, an important and urgent issue is
the rapid recovery of the affected areas, in particu-
lar, the cities and urban agglomerations there. Let's
consider the cases of cities and urban agglomerations
of countries in Europe and the world, which have
experience of effective post-war recovery (table 1).

Military actions have caused significant de-
struction to infrastructure, industry, and housing
stock in many countries across Europe and the
world. Some cities and urban agglomerations that
became epicenters of fighting were almost com-
pletely destroyed. For instance, Berlin, Warsaw,
Hiroshima, and Seoul lay in ruins after the war,
necessitating comprehensive reconstruction efforts
to ensure rapid recovery while preserving the au-
thenticity of each city and incorporating modern
architectural solutions. The consequences of using
advanced weapons, such as the atomic bombs in
Japan that annihilated Hiroshima and Nagasaki, or
the massive bombing campaigns on major European
cities, were particularly devastating. Notably, during
the Second World War, Germany and Japan, despite
being the aggressor nations, received substantial
international support for their recovery.

Both countries became primary recipients of
funds under the Marshall Plan, enabling the rapid
restoration of industry and modernization of infra-
structure. Similarly, international aid organized by
the United States and the United Nations had a
transformative impact on South Korea. In the cases
of Boshia and Kosovo, international organizations
not only provided financial assistance but also took
an active role in managing and supervising the re-
construction of these territories. A key focus of post-
war reconstruction in countries like Poland, Japan,
and South Korea was the restoration and moderniza-
tion of industry. Large-scale industrialization pro-

grams were implemented, aimed at establishing new
industrial enterprises, developing heavy industry,
and improving transport infrastructure. Additionally,
land reforms in Japan and South Korea played a
critical role in the effective redistribution of re-
sources, creating a solid foundation for future eco-
nomic growth.

The restoration of critical infrastructure, name-
ly transport networks and energy facilities, has be-
come a priority in the support of many countries of
the world, in particular in France, Croatia, Bosnia
and Serbia. Considerable attention was paid to the
restoration of roads, bridges, railways and water
supply systems. Such projects not only ensured the
restoration of cities and urban agglomerations due to
the restoration of destroyed connections, but also
created new jobs, which contributed to economic
stabilization.

Israel, for example, in addition to the intensive
development of industry, agricultural technologies
and medicine, focused on the integration of refugees
and displaced persons due to the creation of new
settlements and ensuring their social support. Such
an approach made it possible to avoid social tension
and laid the foundation for stable demographic
growth. Successful educational and medical reforms
implemented in Japan and South Korea significantly
improved the quality of life of the population and
ensured the training of qualified personnel for fur-
ther recovery.

Reforms aimed at political stability also played
a significant role in post-war recovery. In Croatia
and Albania, aspirations to join the European Union
spurred the modernization of public administration
and the economy. In Bosnia and Kosovo, stabiliza-
tion was facilitated by establishing new democratic
institutions with international community support.
Regional development policies, particularly in
France, ensured balanced national growth and pre-
vented economic disparities between regions. Addi-
tionally, adopting anti-corruption legislation and
mitigating corruption risks were crucial steps for
many of these countries

Countries that have invested in large-scale re-
forms and adopted a systematic approach to recov-
ery, such as Germany, Japan, and South Korea, have
achieved significant economic breakthroughs. In
contrast, other nations, like Kosovo and Serbia,
remain dependent on foreign aid and exhibit slower
recovery rates. However, such evaluations must
consider the pre-war development levels of these
countries. The post-war reconstruction of cities and
urban agglomerations necessitates a comprehensive
approach that integrates international financial sup-
port, social reforms, industrial modernization, and
political stability. Investments in infrastructure, edu-
cation, and healthcare, coupled with effective mana-
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gement of reconstruction processes, are essential for

sustainable development and long-term economic

growth. The successful experiences of countries that

have rebuilt «better than before» should serve as a

valuable model for Ukraine's post-war recovery

efforts.

Therefore, the post-war recovery of Ukraine, its
cities, urban agglomerations and regions requires a
comprehensive approach. It should include recon-
struction of infrastructure, social integration, resto-
ration of human potential and, modernization of the
economy and regional development. Many cities
and urban agglomerations have to change and ex-
pand the performed functions, taking into account
the loss of traditional (such as industrial, in particu-
lar) and the acquisition of new ones: innovative,
creative, etc. Based on the analysis of historical
examples, several key recovery models can be pro-
posed, which can be adapted for modern conditions
and combined with each other:

e programmatic reconstruction of infrastructure
and economy — the model was developed based
on the cases of Germany, Japan and France af-
ter the Second World War. Their success is
based on large-scale investments in the restora-
tion of transport, energy and housing infrastruc-
ture. Governments coordinated international aid
(including the Marshall Plan) and introduced
reforms to stimulate economic growth. This
approach made it possible not only to restore
the destroyed territories, but also to lay the
foundation for the future economic "miracle".

e industrialization and modernization — a model
formed on the basis of the experience of Poland
and South Korea, whose effective recovery is
based on the development of industry and the
introduction of modern technologies. Poland
focused on industrialization, developing heavy
industry and modernizing transport. South Ko-
rea, in turn, has become one of the "Asian eco-
nomic tigers" thanks to the support of innova-
tion and the formation of industrial giants such
as Samsung and Hyundai.

e decentralization and regional development —
France after the war introduced a policy of re-
gional development, investing in less devel-
oped regions. This contributed to the steady
economic growth of the country and the im-
provement of the quality of life of the popula-
tion. Such an approach can be useful for reduc-
ing the socio-economic disparity between cities
and urban agglomerations of different regions.

e  attraction of international aid and integration
into international organizations. In particular,
Bosnia and Herzegovina, Kosovo and Serbia
have successfully used international programs
to restore infrastructure. International organiza-

tions provided financial support, contributed to
the reconstruction of transport networks, elec-
tricity supply and other key sectors of the
economy. This approach makes it possible to
compensate for the lack of own resources. After
the military conflicts, Croatia and Albania car-
ried out deep reforms with the aim of joining
the European Union and NATO. This gave
them access to international funds, stabilized
the political situation and accelerated economic
development. Integration into international or-
ganizations creates investor confidence and
opens up new opportunities for post-war recov-
ery, growth and development.

The restoration of Ukraine's cities, urban ag-
glomerations, and regions should incorporate the
three pillars of sustainable development: economic,
social, and environmental. Research on the sustain-
able brownfields’ redevelopment includes integrated
approaches to environmental, spatial and urban
planning in the configuration of relevant policies
and strategies [28]. The economic, environmental
and social aspects of the problem of brownfields
involve working with the different interests of vari-
ous stakeholders [33]. As sustainable development
remains a fundamental objective of the EU, specific
sustainable development policies should be incorpo-
rated into development practices that preserve and
protect, minimizing the negative impact of brown-
fields areas within urban communities [28]. Realiza-
tion of the regeneration potential for the sustainable
development of the city, has a clear and understand-
able methodology and parameters, including a
whole sustainable development for pollution man-
agement and reuse rationale and content; manage-
ment of existing buildings and infrastructure; land
use and urban planning in built-up areas; processes
and methods of planning citizen participation; man-
agement of brownfield projects [33]. Implementa-
tion of the principles of sustainable development for
the restoration of cities and agglomerations in-
volves: balancing and integration of social, econom-
ic and ecological components of the community;
meeting the needs of existing and future genera-
tions; respect for the needs of other communities in
the region and at the international level [32]. For the
effective implementation of measures for the resto-
ration and development of cities and urban agglom-
erations, based on the concept of sustainable devel-
opment, the consistency between its three compo-
nents: ecological, social and ecological, their parity
and harmonious combination is extremely im-
portant. It is necessary to determine the needs and
challenges of recovery and development of cities
and urban agglomerations of Ukraine in accord-
ance with the 17 goals of sustainable development
(table 2).
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Table 2

Needs and challenges of restoration and development of cities and urban agglomerations of Ukraine in
accordance with the 17 goals of sustainable development (created by the authors based on the data [40])

Sustainable
Development
Goals

Relevance
for Ukraine

Actions
required

Implementation
for Ukraine

Result

1. No Poverty

The war led to a
large-scale loss of
income for millions
of Ukrainians, espe-
cially in the most
affected regions.

To provide targeted
assistance to the
victims, in particular
to displaced persons
and vulnerable sec-
tions of the popula-
tion. Implement
programs for em-
ployment and small
business support.

The creation of state programs
for the retraining of the popu-
lation, especially for forced
migrants, the introduction of
social aid packages for vulner-
able groups, financed from the
state budget and at the expense
of international aid.

Special attention should be
paid to settlements that have
been destroyed and local resi-
dents have lost their jobs.

Reduction of the
poverty level, stabili-
zation of population
incomes, integration
of internally dis-
placed persons into
host communities.

2. Zero hunger

Agricultural infra-
structure is destro-
yed, large areas of
agricultural land are
contaminated with
mines, which
threatens food secu-
rity.

Invest in the agricul-
tural sector, restore
agricultural produc-
tion in the affected
areas. Provide hu-
manitarian aid and
food security.

De-occupation of territories
and demining of agricultural
lands.

Restoration of the agro-
industrial complex thanks to
state support programs and
subsidies.

Creation of food
hubs to provide the
population with food,
export of necessary
products.

3. Good health
and well-being

The medical infra-
structure, especially
in the frontline
areas, needs to be
restored.

Reconstruct hospi-
tals, implement psy-
chosocial support
and rehabilitation
programs for war
victims.

Reconstruction of destroyed
hospitals and creation of mo-
bile medical teams in hard-to-
reach areas.

Organization of psychological
rehabilitation of military per-
sonnel and the injured popula-
tion.

Creation of rehabilitation cen-
ters for veterans and civilians.

Improving the popu-
lation's access to
medical services,
restoring the psycho-
logical health of the
affected population.

Destroyed schools
and universities

Restore schools and
universities, provide
digital infrastructure

Restoration of educational
institutions using modern tech-
nologies.

Increasing the level
of education and

4. Quality limited the popula- - . Expansion of distance learning | training of specialists
. - for distance learning. ;
education tion's access to programs. capable of ensuring
. Implement personnel . .
educational ser- g Programs for children of im- the recovery of the
- training programs for - .
vices. . migrants from temporarily country.
regional recovery. - .
occupied territories.
To |mp_Iement social Introduction of special grants
. . adaptation programs .
Women in Ukraine, for women entrepreneurs in
. - for resettled women .
like men, are active- A affected regions. Equal access to re-
5. Gender ly involved in de and military women. Develop support programs for | covery opportunities
equality y Stimulate the partici- P support prog y opp

fense and volunteer
initiatives.

pation of women in
local self-
government.

female veterans. Support for
women who lost breadwinners
due to the war.

for women and men.

6. Clean water
and sanitation

The hostilities dis-
rupted access to
water supply in
many regions of
Ukraine.

Restore water supply
and drainage in de-
stroyed cities, im-
plement water purifi-
cation projects.

Restoration of centralized
water systems.

Implementation of programs to
clean water bodies from the
consequences of hostilities.

Guarantee of access
to clean water and
sanitation for the
entire population of
Ukraine.

7. Affordable
and clean
energy

The energy infra-
structure has be-
come the main
target for enemy
attacks and has

Create renewable
energy capacities
(solar, wind stations).
Replacement of
destroyed energy

Installation of distributed solar
and wind power plants.
Restoration of power systems
using attack-resistant technol-
ogies, system modularity.

Reduction of de-
pendence on fossil
energy sources, ener-
gy security.
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actually been de-
stroyed, Ukraine is
dependent on ener-
gy exports.

facilities with envi-
ronmentally friendly
technologies.

8. Decent
work and eco-
nomic growth

Millions of Ukrain-
ians lost their jobs,
particularly in the
most affected indus-
trial regions of the
country.

Stimulate the devel-
opment of small and
medium-sized busi-
nesses through tax
incentives, grants
and loans. Invest in
industrial parks.

Creation of industrial parks in
affected regions.

Tax incentives for businesses
that create jobs.

Restoration of the country's
industrial potential.

Job creation, eco-
nomic revival.

9. Industry,
Innovation,
Technology
and Infrastruc-
ture

Ukraine's critical
infrastructure is
heavily damaged,
particularly the
transport system.

Restore transport,
communication and
digital infrastruc-
tures. To implement
innovative solutions
in urban planning.

Integration of Ukraine into the
European transport system.
Construction of modern high-
ways and railways.

Infrastructure that is
resistant to future
challenges and inte-
grated into the Euro-
pean transport sys-
tem.

The development
gap between the

Ensure access to
renewable resources

Investments in the develop-
ment of affected areas.

Ensuring compre-

10. Reduced , . . - .
; . country's regions for all regions, espe- | Ensuring equal access of the hensive development
inequality - : . : .
has widened as a cially rural and small | country's population to re- of regions.
result of hostilities. | towns. sources and services.
The reconstruction tlrjiivrilc?ge? ([))fo :Z(c:g\n/
of cities must take - Creation of "smart cities” with | Sustainable cities
. ery, with an empha- X . .
. into account the . bomb shelters and modern with a high quality of
11. Sustaina- - sis on the develop- . 4
o risks of future con- : defense systems. life of the population
ble cities and . . ment of regional o . i
L flicts, the rebuilt . Decentralization policy to and a high level of
communities - centers. To imple- .
cities must be tech- strengthen local self- safety and protection
. ment green technol- .
nological, protected L government. of the population.
ogies in urban regen-
and safe. .
eration.
Necessity of sup- Implement construc- | Processing of construction
12. Responsi- | porting domestic tion waste processing | waste, which was formed as a L
. . . . . Waste minimization,
ble consump- production, intro- projects. Promote result of destruction, and its .
. . ; . . N environmental sus-
tion and pro- duction of circular environmentally reuse in construction, imple- R
. . . . . . tainability.
duction economy in friendly production mentation of environmental
Ukraine. methods. initiatives.
Identification of Implement adaptive .
- Decarbonization of the energy .
. prolonged conse- measures to climate Protection of ecosys-
13. Climate o - - sector, development of an .
. quences of military | change, including . tems, reduction of the
action S : ecological transport system, .
operations in emergency warning . carbon footprint.
. expansion of green zones.
Ukraine systems.
As a result of hos- .
g . Restoration of ma-
tilities, the waters of | Cleaning of sea wa- . .
. Cleaning the water areas of the | rine ecosystems,
14. Life below | the Azov and Black | ter areas, preserva- o
; - Black and Azov seas from rehabilitation of
water seas are polluted by | tion of marine flora . .
. ' mines and other waste. marine flora and
mines, oil products, | and fauna
fauna
etc.
A Iar_ge_ number of Restoration of for- . .
. Ukrainian ecosys- . . Preservation of bio-
15. Life on ests, reclamation of Reclamation of damaged L .
tems were destroyed . diversity, restoration
land lands damaged by lands, protection of forests,
as a result of eco- e of ecosystems.
. hostilities.
cide.
Creation of platforms for pub-
The need for en- lic participation in the planning Stability and effi-
. Develop local self- and implementation of recon- .
16. Peace, hanced protection . ; ciency of state ad-
o L government, ensure | struction projects, support for S
justice and and provision of ministration, ensur-

strong institu-
tions

security conditions
for the population
of Ukraine.

the rule of law, pro-
mote transparency in
recovery processes.

internally displa-ced persons
and creation of equal condi-
tions for all citizens in access to
resources and development
opportunities.

ing equal access of
citizens to resources
and benefits.
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Ukraine should with international

17. Partner- . : N

. attract international | organizations, the
ships for the . ;
goals partners to speed up | diaspora and busi-

recovery. ness to implement

recovery projects.

Create partnerships

Agreements with the EU,
USA, European countries and
other countries of the world for
the implementation of large
infrastructure projects.
Creation of a platform for
sharing experiences of post-
war reconstruction and devel-
opment and attracting funding.

Coordinated efforts
of the global com-
munity and sustaina-
ble recovery.

In order to ensure the sustainable economic de-
velopment of affected cities and urban agglomera-
tions, it is crucial to restore infrastructure. This in-
cludes the reconstruction of transport networks and
their components, such as roads, bridges, and logis-
tics points, as well as the restoration of destroyed
energy facilities and utility systems. Such measures
will lay the foundation for further economic devel-
opment and improve population mobility and the
transportation of goods. Another important direction
is the diversification of the economy. To achieve
this, it is necessary to support small and medium-
sized businesses, which form the backbone of eco-
nomic stability, develop high-tech sectors such as IT
and the creative cluster, and stimulate the creation
and implementation of start-ups. These efforts will
help create new jobs and attract innovation for re-
covery and growth. An essential step is establishing
industrial parks, which should serve as platforms for
attracting international investments. The operation
of these parks can enable the creation of modern
enterprises in affected regions, facilitate the intro-
duction of new technologies, and increase employ-
ment levels. Further integration with the European
economy is also vital. This requires reconstructing
and modernizing logistics hubs, such as ports, air-
ports, and railway stations, to support the export of
Ukrainian products and ensure integration into Eu-
ropean supply chains. Providing tax benefits to en-
terprises operating in affected regions, along with
grants to support local production, can also be effec-
tive incentives. These measures will boost economic
activity and contribute to the development of local
communities.

Integration of forced migrants into host com-
munities, providing housing, and granting access to
social services, as well as creating retraining and
employment programs, are important tasks in the
context of implementing the social component of
sustainable development. This will allow displaced
people to feel stable and engage in the economic
recovery process. It is also essential to focus on the
reconstruction of social infrastructure, including the
restoration of schools, kindergartens, hospitals, and
cultural institutions. Special attention should be
given to the accessibility of these facilities for peo-
ple with disabilities, which will help ensure equal
opportunities for all segments of the population.

Another key aspect is psychosocial rehabilitation.
For this, it is necessary to establish a network of
psychological support and rehabilitation centers to
assist veterans, individuals affected by the war, and
their families in restoring mental balance and adapt-
ing to peaceful life. An important task in post-war
reconstruction, as practice shows, is to strengthen
local self-government by granting communities
greater powers and resources to participate in recon-
struction processes. This will foster decentralization,
ensure effective resource management, and encour-
age active citizen involvement in decision-making.
The restoration and preservation of cultural heritage
must be guaranteed through the reconstruction of
historical monuments and the implementation of
programs aimed at restoring national identity. This
will not only preserve the country’s unique history
but also promote social cohesion and enhance the
cultural development of the population.

The transition to ecologically sustainable de-
velopment of cities involves minimizing the impact
on the environment and creating a comfortable envi-
ronment for living. One of the main directions of its
implementation is the implementation of "green"
technologies in the urban space [13]. This includes
the use of renewable energy sources such as solar
and wind farms, especially when renovating energy
systems to reduce dependence on fossil fuels. It is
also necessary to organize the effective disposal and
processing of construction waste generated as a
result of the destruction, to open modern waste pro-
cessing plants that would reduce the negative impact
of waste on the environment and promote the reuse
of resources [23]. Special attention should be paid to
the development and expansion of green areas in the
restoration process. The reconstruction of parks and
the creation of new green spaces will help to reduce
the consequences of urbicide, improve the micro-
climate of cities and provide citizens with places for
recreation and health. It is necessary to systematical-
ly monitor the state of the environment based on the
implementation of the environmental monitoring
system. This will make it possible to monitor the
state of air, water and soil, as well as to respond
quickly to environmental challenges, in particular
those that arise as a result of military operations and
have a prolonged impact.

The post-war reconstruction of cities and ag-
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glomerations of Ukraine on the basis of sustainable
development can be represented through a combina-
tion of key components: cooperation between vari-
ous stakeholders, including local communities, state
bodies and private investors; availability of financial
resources, international support and funding from
governmental and non-governmental organizations,
rational allocation of resources and strategic plan-
ning; application of the adaptive reuse approach.
This will contribute to the restoration of territories,
economic growth and development of communities,
preservation of the history of the nation and the
memory of the feat and heroism of Ukrainians in the
struggle for the independence and sovereignty of the
state [32]. In our opinion, given the subsidized na-
ture of Ukraine's economy and significant depend-
ence on international support, it is necessary to use
all the mentioned models in a combined version, in
accordance with available opportunities, taking into
account the scale of destruction, available resources
and strategic priorities. Based on the analysis, it is
necessary for the cities and regions of Ukraine to:

o develop a detailed reconstruction plan with an
emphasis on environmental friendliness and
sustainable development;

e to attract international aid and investments for
the implementation of projects of various scales
and deadlines. To turn for help to sister cities of
Europe and the world, which at one time also
experienced destruction and recovery;

e to develop the production of goods and the
sphere of services, to attract innovative tech-
nologies and world practices in order to obtain
a competitive product;

o integrate displaced people through the creation
of new jobs, the construction of residential
complexes and the implementation of educa-
tional initiatives;

e carry out an assessment of the level of destruc-
tion, and invest in the restoration of potential
"poles of growth" based on the Concept of sus-
tainable development.

Conclusions and prospects for further re-
search. The war in Ukraine has been ongoing for
over ten years and represents the largest military
conflict in Europe since World War Il. It is charac-
terized by acts of genocide, urbicide, and ecocide.
Cities, villages, and regions — particularly urban
agglomerations, which serve as centers of social,
economic, and cultural life, as well as 'growth
points' and centers of innovation driving Ukraine's

development — have been severely impacted by the
destructive influence of military operations. An
analysis of post-war reconstruction experiences in
other countries demonstrates that successful restora-
tion of damaged territories ("post-war brownfields™)
is achievable through a comprehensive approach.
This approach must integrate the restoration of
physical infrastructure, economic modernization,
social reintegration, and environmental considera-
tions. Holistic recovery of affected areas is only
possible with the alignment of all components of
sustainable development — social, economic, and
environmental. Urban agglomerations remain the
main drivers of development and should be priori-
tized in the recovery process, as they are "poles of
growth" and centers of innovation. Their polarizing
power can significantly accelerate and improve the
rehabilitation of Ukraine’s entire territory. Attract-
ing international aid, including investments and
grants, is crucial for the successful implementation
of reconstruction programs. Equally important is
social integration, which requires active participa-
tion from the public and local communities. Such
involvement will enhance the effectiveness of re-
covery efforts and ensure sustainable results.

This work contributes to the scientific dis-
course on Ukraine's recovery in accordance with the
Concept of Sustainable Development under condi-
tions of uncertainty, particularly focusing on the
rapid and effective restoration of cities and urban
agglomerations. The authors' further research aims
to test an adaptive model of urban agglomeration
restoration that addresses modern challenges, in-
cluding the processes of urbicide and ecocide, using
the Kharkiv urban agglomeration as a case study,
which suffered significant destruction during the
war. In-depth research is also required to examine
changes in the sex-age structure of the population
and migration processes caused by the war to enable
effective planning for future recovery. Additionally,
assessing the economic impact of international re-
covery programs on regional development and the
evolution of urban agglomerations is a key task for
future studies. The greatest challenge in conducting
scientific research in this area is the state of uncer-
tainty, as the war continues and the scale of its de-
structive influence keeps increasing. Nevertheless,
efforts to develop and adapt recovery programs and
prospective development models remain crucial for
Ukraine's future post-war recovery.
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HacJuigky BiiHM Ta NePCHEKTUBY MOCTBOECHHOIO BiJIHOBJICHHS
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3a poKH TPHUBAJIOL BilHU POCIT MPOTH YKpaiHK MiCTa Ta MePEAMICTS CTaH TOJOBHUMHU OCEPEAKAMHU BIHCHKOBOI ar-
pecii. HaranpHuM nHUTaHHSM MOCTAa€ BiIHOBJIEHHS Ta peBiTalli3allis TEpUTOpii, 30KpeMa — MICT Ta MICHKHX arioMmepa-
i, a/Jpke caMe BOHM BHCTYNAIOTh KOHIIGHTPATOPaMHU Ta KaTaji3aTopaMH PO3BHTKY. bararto kpaiH cCBiTY Mae J0CBij
BIIHOBJICHHS ITiCJI MacITaOHUX OOMOBHX JiH, YCITIIITHI MPAKTUKH BiTHOBJICHHS SKHX MaloTh OYTH BHBUEHI Ta MOXYTh
OyTH IMIIEMEHTOBaHI 111 €(EKTHBHOTO BiTHOBICHHS Ta IIOBOEHHOTO PO3BHTKY MICT Ta MIChKUX arjioMepariii Ykpainu.
VY nmocHimpKeHHI BTUIEHO crnpoOy BHU3HAYEHHS KIIOYOBHX XapaKTEPHCTHK HACIHIIKIB BiHHHU, MpoOJIeM Ta TEPCIICKTHB
ITOCTBOEHHOTO BiTHOBJICHHS I MiCHKUX arfioMeparliii YkpaiHu 3 onsIy Ha YCIIIHI CBITOBI MPAKTHKHU Ta 3 ypaxyBaH-
HSM IIiJIel CTifikoro po3BUTKY. JIOCHIPKEHHS CIPSIMOBaHE HA PO3POOKY THYYKOI MO BiIHOBIICHHS, KA BPAaXOBYE
€KOHOMIYHI, COLliaJIbHI Ta €KOJIOTIYHI aCTIeKTH, aJaliTOBaHi 10 Cy4aCHUX BHUKJIMKIB YKpaiHH. Y JOCIiIKEHHI BUCBITICHO
OaraToBUMIpHUIl BIUIMB BiifHM Ha YKpaiHCBbKI MicTa, 30Kpema (i3uuHe pyHHYBaHHS iH(PaACTPyKTYpH, COLiajbHO-
€KOHOMIYHY Je3IHTerpalito Ta eKoJIOriuHI BUKIMKK. Ha OCHOBI aHamizy MiXXHapOJHOTO JOCBiJY IIOBOEHHOTO BiJHOB-
nenns Himeuuwnu, Snowii, ITiBgennoi Kopei Ta iH., BuineHo eeKTUBHI KeiicH, sKi BKIFOYAIOTh MOJEPHI3aIlio iHppa-
CTPYKTYpH, IHIyCTpiaJibHE BiJIHOBJIEHHS, COLIaJIbHY IHTErpalilo BHYTPILIHBO MEPEMIIEHUX 0Ci0, BiJHOBJICHHS 3eMeJlb
Ta TEPUTOPIii, MpoaHaTi30BaHO MICHKI arsioMepalii CBiTy, sKi 3a3HaBaJlv MOTY)XHUX pyiiHyBaHb (Bapmasa, bepiin, To-
Kio, TOIIO) Ta 0COOIUBOCTI IX PEeKOHCTPYKLii. B poOoTi akileHTOBaHO yBary Ha Ba>KIMBOCTI BiJHOBJICHHS YKpaiHU Bif-
MOBITHO /10 3acaj Ta Iineit KoHmemnii cTifkoro po3BUTKY BIATIOBIIHO IO BUMOTH «BiHOBHTH Kpaile, Hijk OyIio», 30K-
peMa BITHOCHO MOBTOPHOTO BHKOPHCTaHHS «post-war brownfields», 3amydeHHs iHHOBAI[IIfHUX TEXHOJOTIH Ta y4acTi
MICIICBHX TPOMAJI y TIporiecax BiTHOBIICHHs. BinmosimHo o 17 minei cTifikoro po3BUTKY B poOOTI MPEACTABICHO MOX-
JUBOCTI BiTHOBIICHHS MiCHKHX arjoMepariii YkpaiHu, HaBeJJCHO KOMILUICKC 3aXOJiB Ta MPaKTHYHI peKOMEHJAIIi 010
BiJTHOBJICHHS MICT, MiCBKHX arJIOMepalliil Ta moCTpa)XIaIuX PErioHiB YKpaiHH.

Kniouoei crosa: MichbKi arnioMepaliii, HOCTBOEHHE BiJJHOBJICHHS, CTINKUH PO3BHUTOK, MOCTBOEHHI MOKUHYTI TEpH-
Topii, ypOirm.
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