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One Cikanlar:

e Ukrayna igin siirdiiriilebilir yeniden inga strateji ¢ergevesi onerildi

¢ 4 boyutlu ve iiniversal bir yeniden yapilanma stratejisi iiretildi

e Yeniden yapilanma programinin bolgesel olmasi ve farkli bina tipolojilerini kapsamasi
oOnerildi.

¢ Yeniden yapilanma derhal baslayip, artan hizla kademeli olarak planlanmalidir

Gelis Tarihi: 01.03.2025 Kabul Tarihi: 13.04.2025 Doi: 10.5281/zenodo.15211663

Amagc:

Bu calisma, savas sonrast Ukrayna'nin bina stokunun siirdiiriilebilir bir sekilde yeniden insa
edilebilmesi i¢in, mevcut literatiirii inceleyerek, uygulanabilir bir temel strateji cergevesi
onermeyi amaglamaktadir. Yeniden yapilandirma konusunda bu giine kadar yayinlanan,
bilimsel arastirmalardan ve aktardiklar1 tecriibelerden yararlanarak uygun bir stratejisi
cercevesi olusturmaktir.

Yontem:

Arastirma, Ukrayna'nin savas sonrasit yeniden insasiyla ilgili olabilecek yaymlara
odaklanmigtir. "Bilim ve miihendislik" disindaki alanlardan elde edilen yaymlar hari¢
tutulmus ve geri kalanlar incelenmistir. Savas sonrasi Ukrayna'daki bina stokunun yeniden
insas1 i¢in 6zel bir strateji ¢cergevesi tanimlanmak i¢in, arastirma kapsami diger yikim tiirlerini
de kapsamak iizere, afet sonrasi yeniden insa stratejilerini de igerecek sekilde genisletilmistir.

Sonuc:

Yeniden yapilanma i¢in, eyleme hemen baslayip kademeli olarak artan, hem ekonomik hem
de teknik adimlar1 dikkate alan, c¢ok asamali bir program uygulanmalidir. Program
Ukrayna’nin her bolgesi icin, bolgenin kendi kosullarina ve kaynaklarma gore
hazirlanmalidir. Ayrica farkli bina tipolojilerini ayrica kapsamalidir. Bu ¢alismada onerilen
strateji, her tiirlii afette uygulanabilir niteliktedir.

Anahtar Kelimeler: Ukrayna'min Yeniden Yapilanmasi, Savas Sonrasi Yeniden Insa,
Yeniden Yapilanma Stratejisi, Afet Sonras1 Yeniden Insa, Ihya Plam, Lugano Ilkeleri
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Highlights
e A sustainable reconstruction strategy for Ukraine is proposed.
e A four-dimensional and universal reconstruction strategy was developed.
e The reconstruction program is recommended to be regional and to encompass different
building typologies.
e Reconstruction should be planned to commence immediately and intervene with
increasing speed.
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Abstract: The term "reconstruction" in this paper refers to the process of rebuilding an object
that has been damaged or destroyed, essentially following disasters, in this case unfortunately
man-made. This paper highlights the impact of the war in Ukraine on various sectors,
including agriculture, energy, education, the environment, and especially the building sector.
The objective of the study is to propose a viable basic strategy frame for achieving sustainable
reconstruction in Ukraine by reviewing existing literature. The research primarily
concentrates on the post-war reconstruction of Ukraine. From the results, papers except from
"science and engineering" area were excluded and the rest was reviewed. Despite an extensive
literature on post-war reconstruction of various sectors, there was not yet described a specific
strategy for reconstruction efforts for building stock in Ukraine. Therefore, the scope of the
investigation was expanded to include studies on reconstruction strategies following after
disasters. This study introduces a general, sustainable and basic strategy for reconstruction.
The proposed strategy considers Gradual, Regional, and Typological dimensions. The
outlined strategy can be implemented in the aftermath of diverse catastrophic events, ranging
from natural disasters to war-torn cities.

Keywords: Reconstruction of Ukraine, Postwar Reconstruction, Reconstruction of Building
Stock, Reconstruction strategy, Post-disaster construction, Revival plan, Lugano principles
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1. Introduction

Reconstruction literally means "the process of
building or creating something again that has
been damaged or destroyed". But the meaning
of "something" in this definition and in the
context of the Russian invasion of Ukraine is
very broad. It covers many areas from
agriculture - to energy, from economy - to
tourism. In this paper, a literature review will
be  presented the
Reconstruction of Ukraine (SRU). The main

aim of the research

for Sustainable
1S to propose an

appropriate  reconstruction  strategy for
sustainable reconstruction of the building
stock in Ukraine by investigating through the

recovery and reconstruction studies.

1.1.  Broad effect of the war

In February 2022, the world was shocked by
the Russian invasion of Ukraine. War has
affected all areas of people's lives and
government activities [1]. Deep impact is seen
in a wide range of sectors, including
agriculture, tourism, the economy, energy,
and others. In addition to Ukraine, the harm
also impacts the rest of the world, most

notably Europe [2]. Scientists are examining
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the damage and potential solutions to help
various sectors get back to normal, or in the
ideal case, to improve them to a higher level
than they were before the war.

The devastating effect of the war on Ukraine
has had a significant impact on the business
sector. In the first three months, companies
almost halved their activities, although later
the retail, white goods, -electronics, and
jewelry sectors showed signs of recovery.
the
the
Unfortunately, the interruption of the supply

However, entertainment  industry

experienced worst recovery rate.
chain, decrease in purchasing power, demand
changes, and uncertainty negatively impacted
the business world [3]. Agriculture is a crucial
industry for Ukraine, one of the world's
largest exporters of wheat and fertilizers. The
war has had a negative impact on the
production of agriculture, most notably food
products, consequently making food security
a concern for many countries worldwide [4].
The food

significance in Ukraine's 2030 Sustainable

and agriculture hold great
Development (SD) plans. The achievement of
other Sustainable Development Goals (SDQG)

is reliant on reaching SDG2: end hunger [5].
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Another important research area is the energy
security [6]. The Ukrainian and European
energy markets, which were directly and
indirectly dependent on Russia due to their
dependence on natural gas, are extremely
sensitive. The Russia-Ukraine war reveals the
need to refocus on geopolitical energy
security in Europe and around the world.
Countries are trying to transform sustainable
and green transition formulation on energy

into policy in a shorter time [7].

It is stated that, as Russia during war times,
supplied the most of Europe's energy, Europe
will continue to face the risks of disruption to
its energy supply [8]. In this case, the war acts
as a catalyst that accelerates the greening of
Europe. The War naturally affects public
policy support for policies aimed at phasing
fuels the

introduction of clean energy alternatives. In

out fossil and promoting
Switzerland, for example, support for policies
to reduce fossil fuels has increased drastically
because of the war. Before the war, there was
an opinion that Ukraine should develop
environmental policies that prioritize climate
change. Highlighting the accountability of
executive and local government bodies, it was
recommended to ensure accountability of
executive and local government bodies and a
transformational transition to renewable and

sustainable development technologies.[9].

The war also affected the education sector. As
of 24th February, 2023, a total of 2,772
education institutions were impacted by the
war, with 454 buildings destroyed in total
nearly 10 percent [10]. Depriving children of
education is not an option, which is why
feel
uninterrupted

educators obliged to continue

teaching and  provide
psychological guidance and counseling to

their students [11]. These efforts of Ukrainian

44

ZeroBuild Journal 03:02 (2025) 41-70

should be
potential of education sector should be

educators supported and the

enhanced after the war for sustainable
recovery and development. In this respect, the
priority activity of the Ukrainian state is to
develop the education standards in accordance
with the best educational practices in Europe
[12]. Starting in 2019, the Ministry of
Education and Science of Ukraine has
successfully  attempted to  implement
educational reform. The key one is the
concept of the New Ukrainian School. This
concept covers changes in the educational
process itself, and it proposes an effective
approach to develop “New Educational
Space” by retrofitting buildings to enhance
energy efficiency, providing barrier-free
space and conditions for inclusive education,
creating a motivational space, and using

modern equipment.

1.2. The Studies on the Sustainable

Reconstruction of Ukraine

The focus of this paper is defining a suitable

strategy for post-war reconstruction of
Ukraine building stock. To summarize the
related scientific studies so far, we have
reviewed the literature. We used Web of
Science (WoS), Scopus and Google Scholar
database using the keywords “Ukraine” and
“sustainability” and “reconstruction”.
Excluded the subject areas: physics, heal,
immunology, medicine, nursery,
pharmacology, and arts. The publication date
was limited to 2022 and 2023 since we were
dealing with invasion of Ukraine. In Google
Scholar the

“sustainable reconstruction”

research, exact phrase of
was searched
since otherwise Google brought more than

66000 results.
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Table 1. The papers reviewed on the Sustainable Reconstruction of Ukraine

No | Reference (Source) | Keywords of the papers

| [13]*** Open innovation, tourism, tourism friendly cities;

2 | [14]** Tourism,

3 [ [15]* Rural tourism; environment; Sustainable development

4 |[16]* Agritourism, rural areas, rural green tourism, Sustainable development
5 | [17]* Thermal Engineering

6 | [18]** Heating, Thermal Engineering

7 | [19]*** Energy Communities, renewable energy, energy transition

8 | [20]** Renewable Energy, Financing

9 |[217** Energy and Fuel

10 | [2]** Energy policy, energy security, diversification

11 | [6]** Energy policy, energy security

12 | [22]* Energy and fuel, energy security

13 | [8]* Energy, business, energy market

14 | [7]* Energy security, Sustainable energy transitions

15 | [23]* Renewables, presumption, households

16 | [24]* Renewable energy, circular economy

17 | [25]* Energy, renewable energy, agricultural biogas, economic feasibility

18 | [26]* Climate policy, Public opinion, Renewable energy, Sustainable finance
19 | [27]*** Climate change, climate action

20 | [28]** Climate Change, bioclimatic potential

21 | [4]* Circular economy, climate crisis, green industrialization

22 | [29]*** Sustainable Development Goals

23 | [30]** Sustainable Development Goals

24 | [B1]% #* Hx* Sustainable Development

25 | [32]** Sustainable Development, Urban Architecture, Medical Centers

26 | [33]** Sustainable development, territorial development, economy

27 | [34]** Decarbonisation, green transition, sustainable development

28 | [35]** Urbanization, sustainable development, environmental policy,

29 | [36]** Urbicide city, urbanization

30 | [37]* City revitalization, industrialization, sustainable development,

31 | [38]** Contemporary Architecture, Philosophy in Architecture, Urban Context
32 | [39]* Sustainable development, regional economy, decentralization.

33 | [11]* Education, sustainable development, professional integrity

34 | [40]* Higher education, funding, sustainable and human development

35 | [41]* Sustainable Development, Financial performance, Financial Resiliency
36 | [42]* Economy, sustainable development

37 | [43]* Sustainable development, public-private partnership, intern. partnership
38 | [44] Recovery and Reconstruction of Ukraine

39 | [45]*** Recovery and Reconstruction of Ukraine

40 | [46]*** Recovery and Reconstruction of Ukraine

41 | [47]** Resilience, War-torn, Critical infrastructure, Recovery, Prioritization
42 | [48]** Construction and repair works, road
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Table 1. The papers reviewed on the Sustainable Reconstruction of Ukraine (Continued)

No | Reference (Source) | Keywords of the papers

43 | [49]** Logistics, Ukraine

44 | [50]* Smart buildings, reconstruction

45 | [12]* Recovery of education

46 | [S51]** Economic recovery, Innovation, Digitalization

47 | [52]** Economic recovery, economy

48 | [53]* Housing, construction market

49 | [3]* Marketing, business, retail, sustainability, economy,
50 | [54]* Housing stock, Repair, Privatization, Tenants, Subsidies
51 | [55]* Sustainable development, small business, economic growth
52 | [56]** Anthropogenic landscapes

53 | [57]** Soil, ecology, agriculture

54 | [58]** Environment, heavy metals, agricultural lands,

55 | [59]** Ecosystem, soil, urban park

56 | [60]* Urban green areas, landscape and recreational zones
57 | [61]** Recycling, Postwar recycling, concrete

58 | [62]** Construction waste recycling

59 | [9]* Environmental policy

60 | [63]* Waste management, sustainable development

61 | [64]* Waste recycling, energy and fuel

62 | [65]** Digitalization of the agricultural land

63 | [66]** Digitalization, food sector, circular economy

64 | [67]** Digitalization, food security, agriculture

65 | [5]* Food Security, sustainable development

66 | [68]* Food security,

67 | [69]* Agriculture, forestry

68 | [70]* Agriculture, climate change actions

69 | [71]* Agricultural sector, agricultural enterprises

70 | [72]** Spatial organization, system development,

71 | [73]** Revitalization of the industry

72 | [74]** Nighttime lighting vs refugee number.

73 | [75]* Law

74 | [76]* Flooding, Ethnic disparity

* Web of Science, ** Scopus, *** Google Scholar
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18.5 Keyword Distribution in Research on Sustainable Reconstruction of Ukraine

23 27 ¥ 21

1414141414

Figure 1. The keywords of the literature reviewed within the research on “Sustainable
Reconstruction of Ukraine”

Then we have eliminated the papers which In searches for 'Sustainable Reconstruction of
were not related with Russian invasion of Ukraine,' the most frequent keywords—
Ukraine. Uniting the results and removing the sustainability (14%), energy (10%), and
duplicated studies, Table 1 was designed. Recovery and Reconstruction (R&R) (8%)—

Then we grouped the keywords and Figure 1 highlight the crucial link between sustainable
reconstruction and  energy efficiency.
Additional keywords like urban (6%),

environment (6%), climate action (3%), and

illustrates the distribution of the keywords.
The numbers over the bars show the

percentage of the keyword in overall total of

all keywords. In Figure 1, the 'Others' column housing (1%) emphasize the need for a

includes keywords that appear only once, holistic approach to rebuilding that considers

. . . broader environmental and urban contexts.
such as presumption, public opinion,

bioclimatic  potential, medical centers, The invasion seriously affected Ukraine.
territorial development, architecture, Scientists examine each sector separately and
decentralization,  professional  integrity, offer methods for restructuring the sector. We
human development, partnership, used the Litmap tool to correlate the articles
prioritization, smart buildings, housing, we encountered during the literature review,
subsidies, law, etc. Keywords that appear two to see the relationship between the papers.
or more times are included in Figure 1. None of them has a citation link with the

other. This is because firstly; the papers were
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published in the same year after the invasion
started on February 2022 and secondly; each
study describes an individual content.
the
published with “Ukraine + reconstruction +
help

determine a post-war reconstruction strategy.

Moreover, peer-reviewed literature

sustainability” keywords do not
The keywords of the recent studies were not
exactly cover sustainable reconstruction but
covered similar concepts namely; sustainable
development goals, food security, energy
security etc. (Fig. 1). However, through 74
relevant scientific papers we investigate, none
of the studies

“reconstruction strategy” for the building

existing propose a

stock.

To address this gap, our research focuses on
the “Sustainable Reconstruction of Ukrainian
Stock,”

encapsulating

Building highlighting and

sustainability, energy, and
urban development to tackle the complex

challenges of Ukraine's reconstruction.

In this paper, a detailed literature review has
been performed on the reconstruction of
Ukraine since the beginning of the invasion.
the Ukraine's

sustainable reconstruction are insufficient, the

Since publications  on
content of the paper has been expanded with
the title of “post-disaster reconstruction”.
Thus,
strategy was created and introduced. The

a basic framework reconstruction

main contribution of this paper is, providing a
universal reconstruction strategy, which can
be employed in case of any kind of disasters
considering

regional development,

sustainability and stepwise reconstruction.
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2. Reconstruction; Definition and
Ukrainian Implementation
2.1

challenges and recommendations

Reconstruction: Evaluation of

This paper focuses on drafting the basic
the
reconstruction of Ukrainian building stock.

principles  for post-war  sustainable
Therefore, we will first seek an answer to the
question "What is reconstruction, and how is
it defined?" before moving on to the question
sustainable

"How exactly can a good

reconstruction strategy be determined?"

Today, due to climate change and other
natural causes, we are faced with natural
events such as fire, earthquake, flood and
overflow more frequently. If necessary
precautions are not taken against such natural
events beforehand, these events turn into
disasters. A  disaster can also be
anthropogenic, such as war. Whatever the
the

reconstruction is essential.

source  of disaster, = man-made

If disasters were predictable, it would be

much easier to avoid loss and take
precautions. However, the reality is
unfortunately not like this, and the

consequences of disasters can be extremely
catastrophic. Some principles and approaches
can be used to meet the needs such as food,
hygiene and shelter in a planned and
programmed manner as soon as possible so
that people affected by disasters can survive

and hold on to life [77].

Disasters can destroy lives or cities with an
impact that lasts for years in a few seconds.
This can lead to the destruction of not only
human life, but also the economic life.
Therefore, restructuring and saving economic

enterprises in such disasters are one of the key



Unver et al.

tasks for the recovery of social life as soon as
possible [78].

While cities are being built, each building is
designed individually for separate purposes.
However, reconstruction after a disaster takes
a much shorter time than new construction,
and is characterized by inherent complexity
and chaos due to its large scale and the need
for simultaneous reconstruction of various
structures. In such cases, in order not to be
insoluble, to save the lives of the most
number of people as soon as possible, to
fulfill the social life and needs as soon as
possible, it is absolutely necessary to prepare
in advance, design applicable programs and
develop disaster policies [79].

Construction activities in the recovery process

are comparatively more intensive and
sophisticated than normal construction by
nature. After a disaster, many institutions and
charities are involved in the reconstruction
process. In order for this sometimes chaotic
process to be successful, it must be well
planned with a multidisciplinary professional
team and appropriately designed programs
[80]. Government, disaster victims and Non-
Governmental Organizations (NGOs) are the
main actors in a recovery project and share
the responsibilities of program initiation,
project initiation, project financing, design,
reconstruction, post-project changes. For an
unbiased process, it would be helpful to
integrate international scientific organizations
into the reconstruction plan, so Ukraine's
scientific knowledge could be improved with
the support of international stakeholders [52].
Beforehand, the factors that will affect
success and the success criteria should be
determined and the process should be
[81]. The

important success factors for post-disaster

designed accordingly most
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Effective
professional

reconstruction are defined as:
organizational  regulations,

management and  professional  teams,

coordination and cooperation, supportive
legislation, fast and effective information and
communication management key partners
clearly defined success criteria, logistics,
resource utilization [82]. However, it is
important to have an overview of possible
the
reconstruction process: financing, relocation,
land

construction

major issues or problems for

ownership, construction material,

cost, construction labor,
construction quality, local capacity, charity
capacities, coordination, communication,
political environment. Without an appropriate
disaster management policy, these issues can
grow and become unsolvable problems [82].
On the other hand, It has been emphasized
that strong leadership and social cohesion are
important for disaster preparedness, disaster
response, and post-disaster reconstruction
[83]. If public institutions and NGOs do not
prepare professionally and scientifically for
such disasters, the only effect of such a
structure is to slow down the vitally important

emergency response and enlarge the problem.

The resource that can be used for recovery are
listed as: natural resources, cultural resources,
human resources, social resources, political
resources, financial resources, and structural
resources that can support other resources.
The of different
disasters and the use of resources may be

reactions societies to
different. The resource planned in disaster
preparedness may affect the ability to use
[83].
Unplanned resources may prevent utilization

resource of all subsequent phases

of the other resources. From this point of
view, each
differently

society needs to prepare

for each disaster, and it is
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necessary to plan each of the above-

mentioned resources as capital in a

multidimensional manner.

Finding appropriate financial resources at the

right time in coordination with local
governments, identifying users, determining
the method,

participation  of various

appropriate assistance

enough and
stakeholders in the reconstruction, risk and
time management are defined as key
parameters of the planning stage. During the
design phase, selection of suitable sites,
problem-free land use, physical plan, quality
definitions,  determination of  suitable
construction types, sustainability, reduction of
future disaster risks, design according to
building typologies, program, resource
planning and risk management should be
Also, different

management  of

considered. application

methods, construction

projects,  characteristics of  materials,
procurement and transportation, labor and
labor management, delivery, maintenance and
after-use evaluation of completed projects,
should be considered. The construction phase
is not just about returning people affected by
the disaster to their normal lives. At the same
time, it is a process that provides an
opportunity to prepare for the next disaster
and reduce the impact of the next disaster

with all kinds of measures to be taken [84].

While planning the recovery, the situation of
reconstructing in a wider area, scenarios that
can solve the "geographical inertia" problem
that means the constant occupation of
dangerous places, the approaches that will
protect the "spirit of the place", sustainable
disaster reduction, producing vision, defining
the efficiency of reconstruction and increasing
its impact should be studied [85]. Recovery

opens many windows of opportunities. In the
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restructuring of the city, if necessary, stylish
investment projects should be put on hold and
the spirit of the city should be preserved after
the urbicide [36].

Advanced and versatile planning is the key
factor for disaster recovery that should also
cover economic losses. Contrary to physical
losses, economic losses continue cumulatively
until the end of the recovery process. If these
losses are not compensated appropriately and
quickly, they may result in the emigration of
[86]. This that the

demographic structure changes affects not

the citizens means
only in the location affected by the war or
disaster, but also other countries starting from
nearby places. As developed countries like
Europe or USA attract more attention, they
will be the address for resettlement. Similar
effects are observed both in the Ukraine war
and in Syria. For example, when the Syrian
civil war started in 2011, as a first reaction,
around 30% of people fleeing the war
preferred to seek refuge in 28 EU countries
[87].

2.2.  Challenges is reconstruction studies
performed so far for other disasters

Disasters of all kinds, whether anthropogenic
or natural, are projected to increase greatly in
the frequency and magnitude of events. The
population affected by the increasing disasters
in recent years is forced to leave their homes.
For example, approximately 17.2 million
people were left homeless in 2018, with
US$250 billion lost in damages, leaving
approximately 26 million people in poverty
over the world. Mass deaths also occurred
[77]. The
International Disaster Database states that
between 2000 and 2019, a total of 1.65 billion
people worldwide were affected by the floods,

during and after disasters
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causing a total damage of 563 billion USD.
the World Bank
recommend the use of assessment tools such

Institutions such as
as Social Impact Assessment tools in the
context of “understanding disaster risk” in
order to detect disaster effects in a shorter
time and better [88]. The Planning for Post-
Disaster Recovery and Reconstruction
handbook provides policies, the planning
process, and more to guide planning for post-

disaster recovery and reconstruction [89].

In order to achieve a sustainable recovery, the
risks must be known and appropriate
structuring must be selected. “Geographical
inertia” must be resolved by legislation. If
possible, reconstruction plans should be made
before the

disaster type [85]. For example, choosing

disaster, separately for each
lightweight structures for a hurricane is not an
appropriate selection. The height of the
structures planned for the earthquake should
be determined according to the frequency of
the seismic vibration produced by the region’s
ground. In post-war reconstruction, the layout
of the city should be in such a way to make a
military intervention difficult and to facilitate
defense.

The “window of opportunity” perspective is
the assumption that there is greater potential
for resolving social problems after a disaster
than before a disaster. Many people hope,
that the disaster will
accelerate their hopes and plans for change

after a disaster,

and development. Disasters can revitalize a
society, and even restructuring efforts can
make society a force for improvement and
upgrading [90]. On the other hand, there is no
guarantee for this process to be successful and
the failure of the process can be due to lack of
resources, lack of government support, budget
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limitations, delay in the process, and lack of

community contribution [79].

It is stated that one of the most important
topics for post-disaster recovery is logistics
[91]. Because, if the roads are damaged in a
disaster, losses and damages increase at every
stage of the disaster recovery that brings extra
burden to the society. In the case of the war in
Ukraine and the earthquake that occurred in
Turkey, it was observed that not only the
damage to roads but also the damage to air,
railway and sea transportation increased the

losses exponentially.

2.3.  Recovery studies performed on
Ukraine so far
2.3.1. How to Recover?

Disaster management has three stages and
starts before the disaster. The steps are
described as: mitigation and preparedness
before the disaster, response and post-disaster
recovery [44]. Post-Disaster Recovery, on the
other hand, is described as a four-stage
process. Emergency response, restoration,
reconstruction and upgrade [79]. Disaster
management and post-disaster reconstruction
management can be evaluated together
starting from the "Emergency response". In
order for the process to be carried out
successfully, it 1is important to have
transparency, accountability, clearly defined
goals, providing education and guidance to
the

cooperation,

community, good coordination and
evaluation and performance
measurement [81]. This study provides an
example for mitigation and preparedness

before the disaster step.

The aim of the reconstruction of all kinds of
disasters is to meet human needs and to
normalize social life. Therefore, the recovery
action begins as soon as the disaster begins
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with the "emergency response" stage until the
social life is enhanced to a better state than
before. In this process, all disciplines of
management i.e. logistics, information,
quality, risk and project must be managed
and Therefore,

simultaneously jointly.

recovery can be defined as an
interdisciplinary and cross-sectoral process,
meaning that it requires stakeholders from

many sectors to come together.

Recovery can be performed much more

effectively and accurately with today's
technology and decision making techniques.
However, no matter how advanced
technology is used, an appropriate strategy
must be determined, appropriate data must be
processed and continuous damage/due
diligence assessments must be carried out.
Damage/due diligence assessment should take
into account the identification of needs,
infrastructure,

assessment of  critical

assessment of available resources, and

recurrence of damage due to war [47].

For Ukraine's future practice, it is necessary
to take into account that the post-disaster
recovery process frequently fails due to a lack
of finance, insufficient support from the
government, lack of funding and supporters,
and a lack of community involvement [79]. It
should be noted that, the
humanitarian aid operations is defined by

quality of

parameters such as supportive policies,
transparent and quality information sharing,
response rate and security measures. In
addition, there is a gap in the disaster
management system in terms of proactive
identification of victims, design of strategic
programs, flow of funds through innovative
platforms to provide adequate assistance to
[77]. If additional like

inadequate integration, inappropriate

victims factors
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evaluators, corruption, poor communication
and coordination, ineffective/wrong planning,
and logistics are taken into account, the
reconstruction process will unavoidably fail
[81]. A simple and convenient way to success
can be considered as international cooperation
with financial, academic and professional
institutions. As an academic institution, our
target is to develop an appropriate strategy for

reconstruction.

2.3.2. Ukraine Situation and Losses

The invasion killed thousands and started an
influx of refugees. By June 2022, about 8
million Ukrainians were internally displaced
and by February 2023, other more than 8
million Ukrainians had left the country. It is
that US$80 billion in
government funds will be needed for short-
the

restructuring for profits-generating industries

predicted about

term needs within framework of
that are expected to recover and restore
crucial public sector assets, such as schools

and roads, and speed recovery [74, 92].

As of June 1, 2022, the total damage only in
the housing sector is estimated to be USD
39.2 billion. About 817,000 settlements were
affected by the war, and 38 percent of them
were destroyed beyond repair. The war had
significant effects on the urban housing stock
[92]. Ukraine's housing stock ages early as a
result of a lack of maintenance funding
resources. A portion of the pre-war population
resided in these inferior technologically
constructed homes [50]. The real estate sector
was negatively impacted by the political
instability and the war has heightened the
drama of this scenario. The real estate market
is anticipated to contribute greatly to the
reconstruction process. It is recommended

that land, air, and sea transportation be
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perfected in order to boost the region's worth
and revitalize the real estate market [53].

2.3.3. Energy Stress

Ukraine is energy — dependent country. This
dependency threatens both some sectors such
as manufacturing and logistics and national
security in the country. Its main energy source
is natural gas, which is Russian origin.
Ukraine consumes 40% of the total energy in
the buildings [93]. Similarly, European Union
is sensitive in energy issues. EU publishes
energy efficiency legislations in buildings,
green transition, smart and sustainable
growth, and institutional resilience policies.
With the "Smart Energy Saving" project
developed in this context, it is aimed to
reduce the negative effects on energy saving,
sustainability and the environment with the
subsidy programs supported by the European
[94].

defines energy efficiency studies as a valuable

Union funds The European Union
tool to overcome energy supply challenges.
The aim of energy efficiency studies is to
contribute to supply security by reducing
primary energy consumption and energy
imports. Today, Ukraine needs to reduce its
dependence on energy both because of the use
of energy supply as a weapon against itself
and because of its responsibility to fight the
climate crisis [93]. The simplest method that
countries can implement and develop policies
to reduce their energy intensity is the energy
efficiency in buildings. With the energy
efficiency studies in the buildings, both the
economy is contributed in the production

phase and massive overconsumption is
prevented during the operation phase.
Therefore, energy stress leads post-war

reconstruction strategies of Ukraine towards
energy efficient buildings.
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2.3.4. European Integration

The National Council for the Recovery of
Ukraine from the Consequences of the War
(NCRU) has stated

interregional and cross-border cooperation in

willingness  for

the plan “Construction, urban planning,
modernization of cities and regions”. The plan
also states that international partners are
expected to be involved in the recover and
improvement process. The war accelerated
Ukraine's EU membership and gave a
"candidate" status. Therefore, it is expected
that European principles, approaches and
practices will be further supported in the

improvement process [93].

NCRU's

envisages financing various projects using the

“Energy security” plan also
European Green Deal Investment Plan (Invest
EU or Just Transition Fund). Significant funds
are planned to be allocated, particularly for
the implementation of Pilot technologies
involving green energy [95]. However, while
it is possible for Ukraine to temporarily apply
foreign standards, local standards must
eventually be amended to align with the EU
acquis [92]. In “Construction, urban planning,
modernization of cities and regions” plan,
NCRU states that the system is not technically
ready for EU conformity assessment in the

field of construction [93].

NCRU stated that an
modernization plan integrated with the EU

also inclusive

was made in the process of saving economic
life
ecosystems. The plan aims for accelerated,

and social and improving natural

sustainable economic growth to ensure
people's well-being integrated into European
[95]. In the “European
Plan, it 1s stated that the

employment of professionals with the sectoral

value chains

Integration”
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competence required for EU integration will
the of the
harmonization process The project

acceleration
[96].
"Development of the Interagency Program on

contribute to

Environmental Education and Awareness
Raising for Sustainable Development of
Ukraine for the Period 2022-2032"
launched for each region of Ukraine. In the

was

project, plans and standards were developed
on infrastructure, health services, housing and
schools, and digital and energy sustainability
in line with European policies. It is planned to
increase the quality and effectiveness of
environmental education so that the citizens
receive sufficient and up-to-date
environmental information [96]. In the plan it
was stated that Ukraine will be rebuilt in a
clean and safe way, ensuring compliance with
the Copenhagen criteria for European Union
(EU) integration and EU Green Deal [93].
Similarly, the World Bank recommends that
the reconstruction process be planned in a
way that integrates sustainable development
and green transition in line with the 2030

goals and the Paris Agreement [92].

All of the published plans state that the
recovery should proceed in parallel with the
EU Integration process. At the same time, all
plans require technical expert personnel,
training support and expert support from
international stakeholders. The EU reports
that, upon request, Member States will be
assisted in establishing national or regional
financial support schemes to improve energy
efficiency in buildings [97] either directly or
through European financial institutions [98].

In the recovery of Ukraine project, an

institution namely, “Institute for Sustainable

Reconstruction of Ukraine” to provide

technical support can be suggested. This

Institute will also contribute to the
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of the

reform focus,

of
transparency,

implementation principles
partnership,
democratic participation, multi-stakeholder
stated

institute

inclusiveness in the

The
contribute to the specified issues in the

participation,

Lugano Declaration. may

“Construction, urban planning, modernization
of cities and regions” Plan, by following
actions:

Build and develop the capacities of authorities
and institutions at all levels and ensure
cooperation for post-war reconstruction and
development.

Establish a system for regional development
institutions,

Establish a data-based policy and decision
mechanism,

Provide methodological and informational
support for the development of local self-
government,

Establishment of education and training
programs for the employees of regional
development agencies [93].

The EU foresees that the highest
improvement can be provided with the easiest
intervention in strive against the climate crisis
in the housing sector. For this, it has targeted

by defining Zero Energy Buildings in
Directive  2010/31/EU  on the energy
performance of buildings that requires

member states to provide, on their own terms,
appropriate financing and facilitation to
promote energy efficiency in buildings and
accelerate the transition to zero energy
buildings [97].

In Directive 2018/844, the Council announced
that Member States should develop long-term
skills

development and training in the construction

renewal  strategies to  promote
and energy efficiency sectors. Accordingly,
Member States should establish a long-term
strategy for the renewal of the national

building stock. These strategies are desired to
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contain:  building  stock  assessment,

determination of renovation approaches
related to building type and climate zone,
policies to encourage renovations and a
forward-looking perspective [98]. Ukraine's
improvement project can be staggered until
2050 in with  this

Accordingly, energy buildings

parallel directive.

Zero are
targeted and plans are made considering the
building type and climate zone, which is in

line with the Ukraine recovery plan [93].

The 2012 directive recommends that member
states encourage information on progress
made in achieving the targets [99]. The
recommendation given here is also consistent
with transparency, which is the cause of
failure of restructuring projects by [81]. In
line with EU jurisprudence, the same work
plan can be used for Municipalities of
Ukraine. In view of the shortage of experts
reported by the NCRU, it may be appropriate
to appoint a third-party institute to provide
support for specialist staff training and
transparent reporting.

40% of energy consumption in Ukraine takes
place in buildings. As more than 80% of the
buildings were built before 1991, they do not
meet modern energy efficiency requirements.
The average specific energy consumption in
buildings is about 194 kWh/m2. This is 30-
50% above the European average. A large
part of the heat in buildings is lost due to poor
thermal insulation, aging of the installations,
By
implementing the zero energy buildings target

wear and inefficiency of use.
to reconstruction strategies,, a 35% increase
in energy efficiency in the building sector is
targeted with Net Zero Energy Buildings

(NZEB) in the medium-term plan [93].
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3. Discussion of The Guiding
Principles for Ukraine’s Post-War
Reconstruction

So far, recovery management, successful
planning, factors that can cause failure,
NCRU the

government's plan, relevant sections in EU

Ukraine's reports  and
legislation have been examined and a general
view has been presented. In this section, we
will outline the principles of recovery from

the general information gathered.

Before the war, the Ukraine published a

program and environmental policy on

ecological networking, biodiversity
conservation, waste management and use.
However, political and administrative
lack  of
strategies, and finally Russian aggression
hindered the

programs [9]. From now on, without waiting

uncertainties, implementation

implementation of these
for the end of the war, reconstruction for a
sustainable Ukraine with a renewed strategic
roadmap should be started.

Recovery can be defined as change and
transformation for the normalization of basic
service and social infrastructure [81]. The
reconstruction process consists of 4 stages:

1. urgent action,

ii. provision of essential services,
1ii. relocation and reconstruction,

iv. developmental reconstruction.

This process can take up to 25 years,
depending on the magnitude of the disaster
and the affected community [85]. Therefore, a
medium-term plan should be made for the
rapid restoration of basic infrastructure and
services in the process, followed by laying the
foundations for sustainable and green growth
[39]. However, this plan should be updated
with data from the field and continuously
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improved if necessary. The “policies to be
followed” recommended in the studies on the
reconstruction of Ukraine can be grouped
under 2 main headings: Technical inferences,

and administrative inferences.

ADMINISTRATIVE INFERENCES: The
reconstruction process is considered by many
researchers "opportunity to build
better". the
sustainability of the region's economy is not

as an
However, if long-term
taken into account, it can lead to a "boom and
bust" economy [85]. Therefore, it should be
planned very carefully and consciously.
Because it's not just the work of rebuilding
buildings, it's the process of rebuilding the
society. If appropriate techniques are not
used, significant problems such as individual
inequality, inequality of access to resources,
inequality of opportunity and a society

vulnerable to disasters can arise.

In the reconstruction process, the regions with
the highest economic and political relations
with the other countries are the places that the
most easily and quickly recovered after the
disaster [100]. Therefore, International
Public-Private Partnerships (PPP), aimed at
strengthening foreign relations, is very
important for the restructuring of Ukraine.
The establishment of PPP
depends heavily on public support [43]. If the
PPP is established with stakeholders like

European Union, World Bank, European

international

Bank for Reconstruction and Development
(EBRD), it becomes an extremely attractive
the

economic

tool for attracting investment in

reconstruction of social and

infrastructure.

However, foreign aid programs must be
managed in a flexible and transparent way.

Administrative and political interventions are
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among the greatest dangers and obstacles to a

successful recovery. If the professional
experts' plan is replaced by other personal or
political interests, the benefit of some small
groups may increase, but the overall benefit
of the country will decrease and sustainability
will be severely damaged [101]. Furthermore,
it is recommended that priority be given to
developing cooperation for the effective use
of resources and, where possible, providing
external assistance in the form of grants
[102]. Ukraine should implement changes
related to integration with the EU, seriously
challenge corruption while receiving support,
and establish the framework for restructuring.
If the restructuring process is designed to
include all stakeholders in accordance with
the project management cycle technique,
equality, transparency, performing a better
can be

and sustainable reconstruction

achieved [82].

Inference 1: A special-purpose, multi-partner
institution can be appointed to avoid the
negative effects of domestic politics, facilitate
international cooperation, and streamline the
This
stakeholders as
the
reconstruction process as a third party. It can

project management cycle. private

institution, with global

partners, manages and reports on
provide the speed, transparency, and versatile
information flow necessary for the healing

process.

World Bank recommends to allow private
sector investments and initiatives and to
develop support programs for Small and
Medium Enterprises (SMEs) for the recovery
Thus, the building back better
process of damaged properties can begin

process.

immediately and be increased gradually. This
method is also recommended as a suitable
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method for the equitable distribution of
welfare [92].

Inference 2: Starting the action immediately
and increasing gradually can be possible with
a stepwise program. Both economically and
technically steps should be considered. With a
gradual planning, better and more sustainable
targets can be set. The process can be started
to the extent available resources allow.

Social conflicts can slow or halt even the
best-planned reconstruction and recovery
efforts. If Development Conflict Resolution
Techniques are used to prevent such a
situation, conflicts can be prevented and
sustainable recovery can be achieved. For
this, social resources, social networks and
social participation can be developed to
increase the "capacity of the community" to
and

solve problems increase well-being

during recovery. By this way, an important

contribution can be made to build
environment for resilience against future
disasters [103]. In the draft plan

“Reconstruction, urbanism, modernization of
cities and regions” published by the NCRU, a
sustainable reconstruction should be planned
according to the needs of society. Priorities
should be determined and ranked, and a
project should be prepared by determining
technical and commercial strategies. In order
to give priority to regional development,
national SMEs should be enlarged and the
number of companies should be increased and
contribution to the economy should be
ensured. A modern human-centered approach
in line with sustainable development goals
should be adopted. Restructuring efforts
should be planned to contribute to Ukraine's
integration into the European Union [93].
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TECHNICAL INFERENCES: Today, there
is a chance to integrate Ukraine into the
global economy with investments by
prioritizing increasing production capacity
and transition to the high and green
[102]. In

efficiency, smart public transport and climate

technology addition, energy

resilience in urban areas should be prioritized

in the rebuilding process. Energy

infrastructure should be specially planned and

a strategy on agriculture and regional

development should be planned [45].

Inspiring by the Marshall plan, the
recovery plan should be [46];

1. Organized to economic
independence,
ii. Administered by Ukraine,

iii. Revised based on ongoing needs

promote

assessments

iv. Giving priority  to resource
conservation and  sustainable
development.

Inference 3: The strategic plan should be
prepared in accordance with the regional
development. Thus, the reconstruction will be
shaped according to the needs of the region to
ensure that it contributes to the economy of
that region. Making a special reconstruction
plan for each shorten the
reconstruction period and increase its effect.

region will

In the light of the drawn remarks so far, it was
concluded that international organizations
should also contribute to the reconstruction
process, that the program should be started
immediately and accelerated gradually, and
that a separate plan should be made for each
region. So what should be the upper limit of
the plan? To what extent should the plan
envisage improving  Ukraine's
stock? The
questions are actually parallel with the EU

the

existing

building answers to these

integration  topic. In “European
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Integration” Draft Plan, it is reported that
there is a chance for reconstruction with the
philosophy of “build back better” in line with
EU environmental and energy policies [96].
In other words, instead of replacing the old
one, the reconstruction should be replaced
with

environmentally

higher performance, more

friendly and  more
sustainable [104]. This is basically named as
the Concept of reconstruction of buildings

after major damage - Build-back strategy.

Figure 2 shows the concept of reconstruction
after major damage caused by nature or man-
made disaster. The level of performance
within the life cycle of a building is gradually
reduced due to wear and aging, and when it is
the

regulations/standards, the required level needs

reduced  below level set by
to be increased by modernization over the
standards as part of the upgrade. In the case of
the

may be

an extraordinary damage/disturbance,

level of functional properties
significantly reduced to the limit, when the
building is fundamentally damaged and basic
functions are impaired, i.e. performance level
of damage state. At this level, the building
can often no longer be used, and it is
necessary to proceed to a major
modernization after the shock phase. Since
often such modernization is very time-
consuming and costly, it is possible to
proceed in several successive stages. The
individual phases must be designed in such a
way that the subsequent phase could follow

without major construction limitations.

In the first step (urgent actions) it is necessary
to make the necessary adjustments to ensure
the basic functions of the operation of the
house. In the second phase (build-back) the
modernization is aimed at achieving a quality

level corresponding to the state before the
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damage. In view of the new quality
requirements specified in the SDGs, the third
step (build-better), should be set at a higher
level of the building quality to meet the

sustainability requirements.

For example, the “Energy security” Draft Plan
states that there is an opportunity to increase
energy efficiency in buildings by 13% by
rebuilding buildings as NZEB and by thermal
modernization of buildings in line with the
EU [95]. In addition, within the scope of the
EU integration process, there are advanced
technology  proposals such as smart
preparation in line with the EU's 2030 and
2050 [50]. The

proposal is an attractive proposition to set the

targets smart readiness
direction of key information about energy and
water consumption of buildings, as well as
issues such as policy development and
education. Therefore, its inclusion in medium
and long-term plans should be considered.
the

features means increased costs, which may

However, implementation of smart
not be suitable for a country at war. If the
the

constructions are planned as “smart ready”

reconstruction is designed stepwise,
in the emergency response step and the
smart elements are completed in the medium

to long term.

In this context, it is recommended to prepare a
handbook that will include reconstruction
architectural solutions,

projects, design

project sketches and energy efficiency
guidelines [93]. However, of course, this
handbook should also be prepared by taking
into account the regional differences and
different objectives of the strategy, and it
would be appropriate to divide the plan into
steps in line with the "start now and increase

gradually” view.
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Figure 2 Build-back-better principles within reconstruction strategy

The draft plan “Reconstruction, urbanism,
of
published by NCRU also provides guidance

modernization cities and regions”
on some important technical issues. For

example, modern, energy efficient and

climate resilient reconstruction of social
infrastructures such as outdated schools,
kindergartens, and health facilities technically
necessitates the consideration of climate
zones. Region-specific planning of the
reconstruction process to support the local
the

reconstruction of buildings with domestic

economy, for example, designing
products, increasing and using local and
renewable energy sources, is a requirement of
local and regional strategy. Therefore, a
uniform approach to assessing the suitability
of the performance of construction materials
is recommended in Ukraine and EU member
states [93]. Of course, such an assessment can
easily be made by a special purpose third-
party
institution.

independent  and  international
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Inference 4: It is not possible to specify a
uniform structure to make climate-resistant
and energy-efficient sustainable buildings.
Each building type has different needs. This
consideration of

requires typology for

recovery.

4. Concluding Remarks

Various considerations warrant careful
attention when contemplating construction
projects. Firstly, the risk of demolition due to
warfare poses a significant threat to any type
of construction. Secondly, it is vital to
allocate our limited resources wisely;
prioritizing structures that not only restore
social stability but also have the potential to
generate income for future endeavors. Lastly,
given the scarcity of resources, it becomes
distribute

judiciously among different projects. Taking

essential to these resources

these factors into account is crucial for

effective and efficient reconstruction planning
and Therefore,

resource  management.

stepwise planning of reconstruction projects
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will both increase the efficiency of utilization
and contribute to allocate resources in the
most appropriate way to all needs.

Four important bullets stand out within the
scope of this study. These titles are visualized
each
The
reconstruction bullets include institutional,

in Figure 3, showing a different

dimension. proposed strategic

gradual, regional, and typical planning.

ZeroBuild Journal 03:02 (2025) 41-70

The Institutional bullet aims to establish a
dedicated
spearhead reconstruction,

multi-partner  institution  to
cutting through
domestic politics and fostering global
collaboration. This body, with international
stakeholders, will drive the process with
and comprehensive

speed, transparency,

reporting, crucial for effective recovery.

Reconstruction

Strategy

Figure 3 Reconstruction strategies (Powered by Microsoft Designer).
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The stepwise bullet represents the urgent
action step of the recovery process. Urgent
action includes works that cannot be delayed
despite the war. In this step, it can be planned
enough to start social life. The immediate
action step covers all building typologies,
because demolished buildings negatively
affect the morale and motivation of war-torn
this  bullet

rebuilding all types of buildings until they

people. Therefore, involves

come into service. The second step is
recommended to plan the reconstruction up to
the required performance level. Considering
that today's European Union legislation on
building energy performance and that the
reconstruction period may extend until 2050,
that the

performance level should be kept at the level

it can be foreseen required
of passive house standard. The third step
describes the "Build Back Better" step, which
is the final stage of reconstruction. Since zero
emissions are targeted according to European
legislation, it is recommended to target
buildings that produce their own energy, i.e.

zero energy buildings, for this step.

Another bullet in Figure 3 is the building
typology. It is planned in line with the zero
carbon target, except for some special
building types, such as buildings used for
historical and agricultural purposes. In other
words, they are planned according to energy
needs. Since the energy consumption of each
building type is different, it is recommended
to create a codex according to the building
typology when planning the restructuring of
the buildings. There are many types of
buildings that serve society today such as;
housings, educational facilities and public
buildings. However, when making a national

action plan, it may be appropriate to prepare a
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separate type of project for each building
type.

Regionalism bullet means that buildings
should be designed considering the needs and
sensitivities of the region. The geographical
features of the region are also the key
parameters for the energy efficient (passive)
design of the building. Passivation techniques
such as Solar Wall, the building insulation
type and thickness, window to wall ratio
should be planned in accordance with the
the

However, the size of the area (city) and the

geographical conditions of region.
size of the service that building must provide
guide the determination of the building's
dimensions. In addition, it is extremely
important that buildings are constructed using
local materials, both to avoid "boom & boost"
economy and to reduce carbon emissions.
Therefore, the most important dimension of
the reconstruction process that affects social
and economic recovery 1is the regional

planning.

Within the scope of this study, we have
analyzed more than two hundred papers and
identified three

sustainable and resilient reconstruction of

important factors for a
Ukrainian Building stock. These factors can
be adopted as a strategic roadmap for not only
but all
anthropogenic and natural sustainable and

post-war  reconstruction other
resilient post-disaster reconstructions. The
described reconstruction model is suitable for
planning as emergency response and increase
The model

characteristics, including materials, which is

stepwise. considers regional
also suitable for regional development. Also,
the proposed strategy is versatile and very
useful, as it recommends planning for each

building type separately.
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