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GREEN RECONSTRUCTION. Post-war green recovery of Ukraine

1. INTRODUCTION

Russia's aggression against Ukraine, which launched in February 2022, led to massive destruction of the
country in a very short period. As a result of the warfare, buildings and infrastructure were destroyed,
making some areas impossible to live in. The scale of destruction goes beyond the modern experience of
Europe, which has been free of war for decades.

While Ukraine fights for its freedom, strategists around the world are developing various scena-
rios regarding possible options for ending the conflict and the date when this would happen. In parallel,
the first initiatives for post-war reconstruction of the country are being developed. Circumstances are
very difficult, because the scale of current urgent needs of the wartime may overshadow long-term goals
related to the postwar development of the country. The Ukrainian government faces a series of difficult
decisions. The international community wants to support Ukraine in this process by sharing experien-
ces.

In May 2022, the launch of the Platform for Rebuilding Ukraine, co-led by Ukraine and the Eu-
ropean Commission, was announced. This platform is intended to target a combination of investment
and reform that will simultaneously support Ukraine's accession to the European Union. Two criteria are
to be crucial on this road: green and digital solutions. Thus, the priorities of Ukraine's post-war recon-
struction are meant to coincide with the direction of transformation that the EU itself is pursuing.

In June 2022, a historic decision was made to grant Ukraine candidate status for European
Union membership. Ukraine's post-war reconstruction, implemented with EU support, may significantly
shorten the country's path to EU membership.

Giving the post-war reconstruction of Ukraine a green direction seems to be the only right path.
Shared visions and goals with Europe can not only support the integration process but also facilitate
Ukraine's independence from fossil fuel imports from Russia and prepare the country for other impor-

tant challenges of the future, related to the climate crisis.
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GREEN RECONSTRUCTION. Post-war green recovery of Ukraine

2. MACROECONOMIC
ENVIRONMENT

OF UKRAINE BEFORE THE
RUSSIAN INVASION

The economy of Ukraine is the 53rd economy in the world in terms of nominal GDP (0.2% share of global
GDP) and 40 in terms of purchasing power parity (0.4% share)®. In the GDP structure, the highest added
value is the service sector, which accounts for approximately 59% of GDP, followed by industry (32%)
and agriculture (9%)>.

The most industrialized areas are located in the east and central part of Ukraine. They make the
greatest contribution to the Ukrainian GDP and suffer the greatest losses due to the war, taking into ac-
count their location and the critical infrastructure on their territory - Zaporizhzhia, Donetsk, Luhansk,
and Kharkiv region (energy, electromechanical, chemical, and metallurgical industries). The center of
Ukraine is its capital city - the city of Kyiv, which alone generates about 23% of Ukrainian GDP and
employs 8.5% of the workforce?. In Kyiv, 88% of employees work in the service sector, and most of the
remaining 12% in industry. The city of Kyiv and the entire Kyiv region account together for about 30%
of the Ukrainian economy. Other significant regions are Dnipropetrovsk region (10.2% contribution to
GDP), Kharkiv region (6.1%), Donetsk and Lviv regions (5.4% each), Odesa (5.2%), Zaporizhzhia and Pol-
tava regions (4.3% and 4.2%)*.

Chart 1: Sectoral structure of employment in Ukraine Chart 2: Participation of Ukrainian regions in generating
GDP

Source: WiseEuropa study based on Ukrstat® data Source: WiseEuropa study based on Ukrstat data

World Bank, GDP, PPP (constant 2017 international $) https:/data.worldbank.org/indicator/NY.GDP.MKTP.PP.KD?locations=UA
World Bank, sectoral value added (% of GDP) - Ukraine https://data.worldbank.org/indicator/NV.AGRTOTL.ZS?locations=UA
Ukrstat, Labour Force of Ukraine 2020 http://www.ukrstat.gov.ua/druk/publicat/kat_u/2021/zb/08/rab_sula_e.7z

Ukrstat, Gross regional product 2020 http://www.ukrstat.gov.ua/imf/pokaze.html

State Statistics Service of Ukraine
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GREEN RECONSTRUCTION. Post-war green recovery of Ukraine

In the sectoral structure of the Ukrainian economy, agriculture is a relatively important ele-
ment (compared to other countries), which employs approximately 19% of the employed and accounts
for 9% of GDP. Due to large areas of arable land, over 25% of Ukrainian exports consist of agricultural
products (corn 9.5%, wheat 8.5%). Additionally, 10% are vegetable oils, which makes Ukraine one of the
most important suppliers in the global cereal market®.

The commodity structure of Ukraine's export in 20217 was as follows: base metals and prepara-
tions thereof (23.5%), of which ferrous metals - 20.5%; plant products (22.8%), of which cereals - 18.1%;
mineral products (12.4%), of which ores, slag, and ash - 10.5%; animal or plant fats and oils (10.3%);
machines, equipment, and mechanisms, electric and technical equipment (7.7%), of which in particular
electrical machinery - 4.6%, nuclear reactors, boilers, machinery - 3.1%; finished food industry products
(5.6%); products of chemical and allied industries (4.1%); wood and wood products (2.9%), other goods.

The geographic structure of Ukraine's export in 20218 rwas as follows: China (11.8%), Poland
(7.7%), Turkey (6.1%), Italy (5.1%), Russian Federation (5.0%), Germany (4.2%), India (3.7%), Netherlands
(3.3%), and Egypt, Spain, Hungary, USA, Romania, Belarus and Czech Republic (2-3% each).

The imports are dominated by fuels, oils and mineral products (13.2%), machinery and equip-
ment (11.7%), electrical equipment (9.8%), and motor vehicles and their parts (9.8%). The biggest share
of imports of fuels, oils and minerals are products from Russia (32%) and Belarus (22%).

For Ukraine, Russia has so far been one of the most important trading partners - the third lar-
gest export destination for Ukrainian products worth US $ 3 billion and accounting for 5.6% of total
exports, right after Poland (6.2%) and China (13.8%) and the second-largest importer (11.3% share in to-
tal Ukraine imports) ahead of Poland (10.1%) and Germany (9.4%), second only to China (13.3%). The lar-
gest imports from Russia are refined petroleum (21.6%), coal briquettes (10.6%), petroleum gas (4.4%),
andironore (3,2%)°. Such a structure of imports, which has been suspended and requires new directions
of supply, combined with the destruction of industrial infrastructure facilities, puts the industrial sec-
tor of Ukraine in a dramatic situation, which accounts for about 24% of employees in Ukraine, creates
31% of GDP and produces a significant part of exports (metals and minerals).

Before the war, the population of Ukraine amounted to over 41 million people, of which 7 mil-
lion people have left the country so far. GDP per capita calculated in the purchasing power parity amo-
unted to $ 17,815 in 2021, which is approx. 50% of Poland's GDP per capita and 38% of the European
Union average®. In the years 2001-2021, the average annual unemployment in Ukraine was 8.5%, in-
flation was 11.5%, and the rate of investment, measured by its value to GDP, decreased from decade to
decade (2001-2010 - 22.5%; 2011- 2020 - 17,5%)*%. Ukraine has a relatively flat income distribution
(Gini coefficient 26.6), however, per capita income is much below the average for developed countries 2.
In addition, the high level of corruption in the public sector is one of the barriers to development - Ukra-
ine ranked 122 out of 180 countries in the CPI (Corruption Perception Index 2021), well below the
OECD and European Union countries®,

6 The Observatory of Economic Complexity, Ukraine (UKR) Exports, Imports, and Trade Partners https://oec.world/en/profile/country/ukr

7 Commaodity structure of foreign trade in 2021 http://ukrstat.gov.ua/operativ/operativ2021/zd/tsztt/tsztt_u/tsztt1221_ue.xls

8 Geographic structure of foreign trade in 2021 http://www.ukrstat.gov.ua/operativ/operativ2022/zd/ztt/arh_ztt2022.html

9 The Observatory of Economic Complexity, Ukraine (UKR) Exports, Imports, and Trade Partners https://oec.world/en/profile/country/ukr

10 World Bank, GDP per capita, PPP (constant 2017 international $) - Ukraine https://dataworldbank.org/indicator/NY.GDP.PCAP.PP.KD?locations=UA

11 International Monetary Fund, World Economic Outlook Databases - Ukraine - Inflation, Unemployment rate, Total investment (% of GDP) https://www.imf.org/
en/Publications/SPROLLS/world-economic-outlook-databases#sort=%40imfdate%20descending

12 Our World In Data, Income inequality - Gini Index, 1981 to 2019 https://ourworldindata.org/grapher/economic-inequality-gini-index

13 Transparency International, Corruption Perception Index 2021 https://www.transparency.org/en/cpi/2021
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Chart 3: GDP per capita vs. economic Chart4: Corruption Perception Index 2021
inequality, 2019.

Source: World Bank Source: Transparency International
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3. ESTIMATED LOSSES
AND PROJECTIONS

Since the beginning of the Russian aggression, losses in Ukraine have reached USD 105.5 billion, which
is about 65% of Ukraine's GDP in 2021 (in nominal terms). The largest part is the loss of residential buil-
dings (USD $ 39 billion), road infrastructure (USD 30 billion), industrial infrastructure (USD 11 billion),
airports (USD 7 billion), stations, and railroads (USD 2 billion). Additionally, since the invasion, Ukraine
has lost about 16% of its arable land*4.

At present, it is difficult to estimate the exact losses and costs of the reconstruction of the Ukra-
inian economy, but according to preliminary calculations and forecasts, the losses incurred as a result
of the Russian invasion may amount to as much as USD 600 billion. The most optimistic forecasts were
presented by the Center for Economic Policy Research (USD 220-540 billion)*>. The Ukrainian Govern-
ment and the Kyiv School of Economics estimate the total losses at around USD 565-600 billion¢. The
highest bills for the Russian invasion were issued by Danel Bilak (former chief investment advisor to the
prime minister of Ukraine), who claims that the reconstruction of Ukraine may require a second Mar-
shall Plan worth up to USD 1 trn, and in many eastern Ukrainian cities such as Kharkiv or Mariupol, it will
be necessary construction of residential buildings and industrial plants from scratch?’. Modal scenarios
(USD 545-600 billion) assume that the reconstruction of Ukraine will cost over 4 times more than the

reconstruction of the damage in Afghanistan and 6 times more thanin Iraq.

Chart 5: Structure of incurred losses Chart 6: Scope of losses incurred by Ukraine

(as of 25th May 2022) as aresult of Russian aggression (scenarios)
Source: Kyiv School of Economics Source: WiseEuropa study based on Kyiv School of Economics
14 Kyiv School of Economics, Damages to Ukraine’s Infrastructure, 25 May https://kse.ua/russia-will-pay/?__cf_chl_tk=unNbxxOnwQyquD1PSakNzEuRGSn
ZOMTC5K8S_NjRmK0-1653910210-0-gaNycGzNCDO
15 https://www.economist.com/briefing/2022/04/16/what-will-it-cost-to-rebuild-ukraine
16 https://www.economist.com/briefing/2022/04/16/what-will-it-cost-to-rebuild-ukraine

17 https://www.investmentmonitor.ai/special-focus/ukraine-crisis/ukraine-reconstruction-cost-rebuilding
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Most parts of the infrastructural losses are related to residential construction. More than 4% of
the housing infrastructure has been destroyed or damaged (39,379 out of 1,014,775 million sq. meters),
of which 62% of the building area in Ukraine is located in cities, the remaining 38% in rural areas. Befo-
re the war, Ukraine had 9.16 million residential buildings, most of which (63%) were in rural areas and
3.34 million in cities®®. Taking into account the density of dwellings, losses are mainly recorded in large
cities in the eastern, northeastern, as well as in southern districts of Ukraine, and this is where the scale
of their damage is greatest. Most residential areas are located in the Dnipropetrovsk region (8.2% of the
total area, including 6.7% in the region agglomeration), Kharkiv region (6.6%, including 5.2% in the agglo-
meration), Lviv region (6.4% including 3.7% agglomeration) and Kyiv (6.4%). In addition, the capital city
of Kyiv itself covers 5.8% of the total living space in Ukraine. The largest area of residential buildings in
rural areas is in Kyiv (3.3%), Lviv (2.7%), Vinnytsia (2.7%), Odesa (2.2%), and Ivano-Frankivsk (2.2%) and
Zakarpattia regions (2.0%)"’.

The distribution of road infrastructure in Ukraine is less diversified in terms of transport needs,
but the most populous regions and the most developed ones (share in GDP) are characterized by denser
road networks. In 9 regions, the share of road lengths exceeds 5% each of them, almost half of which
are located in the eastern and central parts Ukraine (Kharkiv, Dnipropetrovsk, Poltava, and Donetsk re-
gions). 22% of all roads in Ukraine (35,800 km) are located in these four regions?°. Within 3 months,
approximately 24,000 km of all roads (less than 15%) worth USD 30 billion were destroyed or damaged?*.

Chart 7: Total area of dwellings by region Chart 8: Length of public roads by region

Source: Ukrstat Source: Ukrstat

According to KSE?, the total losses due to the war in Ukraine's agriculture sector reached
USD 4.29 billion. Covering damage to the farmland, including unharvested winter (USD 2.135 million), re-
placement and repair of damaged machinery (USD 926.1 million), and damage or destruction of storage
facilities (USD 272 million), as well as other losses to livestock, perennial crops, inputs, stored products.
At the same time, the indirect losses in agriculture (due to production decrease, logistics disruption, and
lower prices for export-oriented commodities) are estimated at USD 23.3 billion?. As a result, it has a
significant impact on the agricultural sector.

18 Ukrstat, Housing stock by regions in 2020 http://www.ukrstat.gov.ua/operativ/operativ2021/zf/zf_reg/zf reg 20_ue.xls

19 Ukrstat, Housing stock by regions in 2020 http://www.ukrstat.gov.ua/operativ/operativ2021/zf/zf_reg/zf_reg 20_ue.xls

20 Ukrstat, Transport of Ukraine http://www.ukrstat.gov.ua/druk/publicat/kat_u/2021/zb/10/zb_Transpot.xIsx

21 Kyiv School of Economics, Damages of Ukraine’s Infrastructure https://kse.ua/russia-will-pay/?__cf_chl_tk=unNbxxOnwQyquD1PSakNzEuRGSnzOMTC5K8S_NjR
mKO0-1653910210-0-gaNycGzNCDO

22 Overview of losses in agriculture sector in Ukraine due to the war https://kse.ua/wp-content/uploads/2022/06/Damages_report_issuel_ua.pdf

23 The indirect war losses in Ukraine's agriculture estimated at $23.3 billion - KSE Agrocenter https://kse.ua/about-the-school/news/the-indirect-war-losses-in-

ukraine-s-agriculture-estimated-at-23-3-billion-kse-agrocenter/
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4. THE GREEN RECON-
STRUCTION GOALS

4.1. Main goals

Ukraine's post-war reconstruction is undoubtedly a huge challenge. It requires a shift in perspective and
a move from short-term crisis management solutions to long-term planning for the country's future. It
will be a process that requires a comprehensive approach, time, and enormous financial resources.

It is unknown when the war will end or what its ultimate costs will be. Planning for Ukraine's
postwar reconstruction must, at this stage, focus on the key goals that should be achieved as part of the
reconstruction. These goals should be ambitious. Despite all the tragedy that the war brought, it is worth
recognizing the potential of post-war reconstruction for Ukraine to emerge as a free, modern, innova-
tive country, resilient not only in the face of geopolitical threats but also in the face of the climate crisis
that is the global challenge of the future.

Ukraine needs its reconstruction plan, just as the Marshall Plan was created after
World War Il. Stimulating Ukraine's postwar economic development will not be possible without foreign
capital support. It is crucial, however, that financial support be accompanied by organizational support
for the implementation of necessary reforms. Effective financial and regulatory measures can accele-
rate the process of Ukraine's accession to the EU. Ukraine itself took this path by submitting an official
application for EU membership a few days after the start of the war. And already on June 23, 2022. Ukra-
ine has acquired the status of the candidate for EU membership. This step strengthens and accelerates
European integration processes, and sets new challenges and tasks, including the green transformation
area. The implementation of such reforms in the post-war recovery period is necessary for full member-
ship in the European Union.

It should also be noted that even before the war Ukraine has actively cooperated with
the European Union. During the last few years, Ukraine has implemented several reforms to fulfill
the conditions of the Association Agreement with the EU?* (which came into force on 01.09.2017).
The agreement required Ukraine to harmonize its national legislation with EU legislation. According to
the Opinion of the European Commission? of June 2022, Ukraine has taken significant steps, including
in the energy sector, but further necessary actions have also been identified.

Therefore, at this stage, the Government of Ukraine should adopt a recovery strategy that
will be consistent with the goals currently being set by the European Union itself. The main focus
of the EU today is to respond to the climate crisis. Europe wants to aspire to be the first climate-neutral
continent, which it wants to achieve by 2050. The package of reforms under the European Green Deal
aims to cut net greenhouse gas emissions by at least 55 percent by 2030 compared to 1990 levels. Green
and digital transformation are also set to be a key driver of Europe's post-pandemic economic uplift,
as part of the Next Generation EU stimulus package. The consequences of the war in Ukraine, which are

24 https://zakon.rada.gov.ua/laws/show/984_011#Text

25 Communication from the commission to the European Parliament, the European Council and the Council .Commission Opinion on Ukraine’s application for
membership of the European Union. 17.06.2022 https://ec.europa.eu/neighbourhood-enlargement/system/files/2022-06/
Ukraine%200pinion%20and%20Annex.pdf
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being felt across Europe, seem to be accelerating the green transformation process, mainly due to the
need to end its reliance on Russian fossil fuels.

In 2020 the Ukrainian Government declared its intention to join the European Green Deal. The
success of the green transition process appears to be a key to Ukraine's EU membership. This requires
further harmonization of the national legislation with the European one, as well as the formation of the
necessary administrative, financial and organizational support for the implementation of the legislative
provisions and the realization of strategic objectives.

Given the scale of action needed to rebuild Ukraine, the country could become a European le-
ader in green transformation.

The key objectives, the Government of Ukraine should consider when preparing a recovery strategy

and plan for the country are:

e implementation and advancement of energy-efficient solutions in construction,

o development of the energy sector based on renewable energy and providing independence from
Russian resources,

e technological progress in industry, ensuring better competitiveness and resilience,

e decarbonization of agriculture and strengthening of its resistance to climate change,

e environmental protection, e.g. through the transition to a closed-cycle economy and rational reso-

urce management, including water,

e changesinthe transport system aimed at reducing greenhouse gas emissions.

To achieve these objectives, digital transformation is also important and can significantly sup-
port activities in the areas mentioned above. There is also a need for reforms to ensure that procedures
are improved and more transparent to prevent corruption.

The inclusion of the EU's ambitious green transformation goals in Ukraine's post-war recon-
struction plans means that high EU standards must be introduced and ensured, especially in the con-
struction sector, as well as the implementation of other important reforms in the energy, transportation,
industrial, agricultural and environmental sectors.

4.2. Green and energy-efficient buildings

European goals for the green building transition, which Ukraine should pursue, are aimed at reducing
the energy demand of buildings. European policy on building energy efficiency has been tightening for
years. According to Directive 2010/31/EU, all new buildings should be near-zero energy buildings?
from 31 December 2020. A uniform standard has not been defined, but as recently as 2016, numerical
benchmarks for primary energy consumption indicators of near-zero energy buildings have been esta-
blished.

In conjunction with the implementation of the European Green Deal, regulatory changes are
currently being developed that would make it mandatory for all new buildings to be zero-emission from
2030. Buildings would have to be powered by renewable sources as much as possible and emit no carbon
emissions from fossil fuels on-site. The first proposed regulatory changes, which were presented in De-
cember 20217, set standards from <60to <75 kWh/(m’y) for residential buildings and from <70 to <90
kWh/(m2.y) for office buildings, depending on the location in one of the 4 climate zones. To accelerate the
change, all new public buildings in the EU would have to be zero-emission already from 2027.

26 ‘nearly zero-energy building’ (nZEB) means a building that has a very high energy performance, as determined in accordance with Annex | of Directive 2010/31/EU
of the European Parliament and of the Council of 19 May 2010 on the energy performance of buildings. The nearly zero or very low amount of energy required
should be covered to a very significant extent by energy from renewable sources, including energy from renewable sources produced on-site or nearby

27 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0802
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It is also worth taking into account that green building is a global trend. According to World
Green Building Trends 2021 report, prepared by American agency Dodge Data & Analytics network in
cooperation with Green Building Council, over 90% of owners, investors, architects, and engineers are
convinced that new green buildings have higher property value than traditional buildings. They also dec-
lare that about 60% of the projects they are involved in are green. Among the most significant benefits
of green building, lower operating costs are most often cited. According to data for Europe, presented
in the report mentioned above, savings in the operational costs of building maintenance may reach
8.6% in next year and 13.2% in next 5 years. This applies to investments with broadly defined green
standards, including certified and passive buildings..

The construction costs of near-zero energy buildings are higher than for traditional buildings. In
Europe, according to the data of "ZEBRA2020: nearly zero-energy building strategy 2020" (R. Pascual,
G, Paoletti; 2016), the difference can range from 3 to 38% depending on the country.

An example of an increase in investment costs, in the case of an energy-efficient building,
is provided by the Institute of Civil Engineering and Architecture of Tallinn University of Technology?®
(table 1).

Table 1. Results of simulations performed on the cost-effectiveness of near-zero energy buildings

Type of building and energy production Energy performance | Additional investment,
indicator, kWh/(m2y) EUR/m?
without local production | from 123to 131 from7.4t0 16.9
Single-family of renewable energy
residential b;uldlng with local renewable from 77 to 83 from 51.0to 58.3
(100 m’) energy production
without local renewable | from 115to0 117 from6.2t0 9.6
5-storey multi-family | energy production
building with local renewable from 101 to 103 from 22.9t0 26.3

energy production

But the economic viability of green building must be considered not only through the lens
of design and construction costs. The entire life cycle of buildings is important. The cost of maintaining
a building during its use phase is important for the assessment of the profitability of green investments.

The main challenge, in assessing the cost-effectiveness of green solutions for new buildin-
gs, is that the investments may differ significantly from each other in terms of the size of the buil-
ding, architectural and technical solutions used, but also conditions related to the price of land, the
cost of materials and construction work, as pointed out by the authors of the publication "Definition
of indicators and assessment methods for cost-effective nZEB and Energy+ Buildings" (eERG - PoliMi,
2019). Special tools allow for to simulation of various solutions in terms of energy efficiency and finan-
cial effectiveness of the investment?’. Different solutions regarding, for example, the building materials
used, the percentage of glazing in the facade, the thickness of insulation (in the walls, floor, and roof),
the type of glazing (double or triple glazing), ventilation (with or without heat recovery) and the surface
area of photovoltaic modules, in different configurations can give completely different financial results.
The requirement for near-zero energy performance can be achieved in different ways and at different
costs, and the details can be determinant. The payback period can also differ. On average, it is about
25-40 years. However, depending on the adopted standards, these figures may be quite different.

According to the report "Development of Nearly Zero Energy Buildings in Poland Towards
Basic Definitions and Implementation Programme" (Buildings Performance Institute Europe, 2012),

28 Analysis of cost-optimal minimum energy efficiency requirements for buildings., Aruméagi, Simson, Kuusk, Kalamees, Kurnitski, 2017
29 one of such tools is the CraveZERO platform (https://cravezero.eu), funded by the EU under the Horizon 2020 project
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the development of Nearly Zero Energy Buildings in Poland requires increased investment costs (ta-
ble 2). According to the analysis of various solutions (including, among others, better parameters of the
external envelope and mechanical ventilation with heat recovery), only in single-family housing, the ave-
rage annual savings can be expected in the range of 0.9-1.4%. In the case of multi-family buildings, the use
of better parameters of the building envelope, mechanical ventilation with heat recovery, or solar collec-
tors, means an increase in average annual costs from 3.6% to 5.2%, provided that the life of the buildings
is 50 years. The problem in Poland is that the share of renewable energy in Polish district heating systems
is too low. In a retail building, where the life cycle of the buildings was based on 30 years, the additional

average annual costs were estimated at between 15.5% to 22.9%.

Table 2. Additional annual investment in Nearly Zero Energy Buildings in Poland

Annual reduction in Annual energy Additional annual average
Type of building CO2 emissions, savings, investment,
kg CO,/m’ kWh/m? EUR/m?
Single-family houses | 22 from 114 to 123 from4,6to 9,9
Multi-family houses from 68 to 69 from 117 to 129 from 2,4t0 8,5
Non-residential from57to 59 from 165to 173 from 20,1 to 25,8
buildings

Particularly important for the cost-effectiveness of energy-efficient solutions is their complexi-
ty. Many technical variables must be taken into account and the goal is to adopt passive solutions. Impro-
ving the energy efficiency of envelope walls alone may not be a cost-optimal option.

Therefore, the post-war reconstruction of Ukraine should include at least:

. use of energy-efficient building envelope,

. use of renewable energy sources to secure the energy needs of the building,

. ensuring an efficient, energy-saving heating, cooling, hot water supply, ventilation, and lighting
system.

It will be necessary to optimize solutions in terms of cost-effectiveness, using appropriate me-
thods and tools.

A key argument for the green reconstruction of Ukraine should be the awareness that once
the country becomes a member of the European Union, energy efficiency standards will have to be
implemented anyway. This perspective cannot be ignored, given how much effort will have to be put
into the country's post-war reconstruction. Any other approach would be a wasteful use of reconstruc-
tion funds. This is because the newly rebuilt buildings would soon have to be renovated.

Improving the energy efficiency of buildings is also a priority, given the need for Ukraine to
become independent from Russian resources. As can be seen from a comparison of the ratio of natural
gas in the energy supply for the residential sector in Ukraine and European countries (as of 2019)%: in
Ukraine, it was 48.8%, in Poland - 20%, in the EU countries as a whole - 32.1%. Ukraine has one of the hi-
ghest indicators in Europe. For heating and hot water supply in the residential sector, it is mainly natural
gas that is used. The share of natural gas was 47.8% of the overall energy supply for the residential sector
(6.5 mln toe out of 13.6 mIn toe), of which 59.8% (3.89 mIn toe) was used for heating residential buildin-
gs3l.

Ukraine is characterized by a high energy intensity of GDP, which does not contribute to the
competitiveness of the economy. In 2020, the energy intensity of the total primary energy supply was

30 Share of fuels in the final energy consumption in the residential sector, 2019 https://ec.europa.eu/eurostat/databrowser/view/nrg_bal_c/default/bar?lang=en
31 Final Energy Consumption in the Residential / Households Sector by type of end use in 2020 https://ukrstat.gov.ua/operativ/operativ2022/energ/sks_20_ue.xIsx
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0.167 toe/thousand international dollars®,in 2019 it was almost at the same level - 0.166 toe/thousand
international dollars, which is twice as high as in Poland and 2.5 times higher than in Germany?3.

According to the Energy Balance of Ukraine for 2020 the share of imports in the total primary
energy supply was 35.6%, of which natural gas accounted for 8.5%3%. The share of primary energy im-
ports from one country in the total supply (imports) in 2020°% was: natural gas - 49.7%, coal - 70.2%, and
oil - 70.2%. At the same time, the target maximum value of these indicators by the national sustainable
development goals has been set at up to 15%.

Energy consumption in the residential (household) sector in 2020 accounted for 28.4% of the
structure of final energy consumption®. According to the State Agency for Energy Efficiency®,in 2019
in Ukraine the energy consumption for residential purposes was on average 0.014 toe/m?;in 2017-2018
- 0.017 toe/m?. According to the data of the Government of Ukraine®, in 2016 the annual consumption
of natural gas for heating purposes was 18.6 billion m®, while there was a potential to reduce it to
11.4 billion m® (60% of gas import), through the thermal modernization of buildings and improvements
of heating sector. The potential to reduce gas consumption is largely in existing buildings of low energy
standards, that will not be destroyed in the war, which will require energy efficiency improvements.

Ukraine was on its way to improving energy efficiency in buildings before the war. In 2017,
the Energy Strategy of Ukraine until 2035%°. The strategy includes general directions for improving
energy efficiency in the residential sector; it also provides for the introduction of standards for the con-
struction of "passive houses" until 2035. In addition, in 2021 the start of work on the development of
the Energy Strategy until 2050 was announced*®. WAnother important strategic document, the Concept
of the "green" energy transition of Ukraine by 20504 is also under development (a draft has been prepa-
red).

At the end of 2021, the Government of Ukraine adopted the National action plan on energy effi-
ciency for the period till 203042, which established the national target on energy efficiency and measures
to achieve it by the European approaches of Directive 2012/27/EC "On Energy Efficiency”*. The target
for energy efficiency for primary and end consumption of energy in Ukraine in 2030 shall not exceed
91,5 million and 50,5 million tons of oil equivalent. respectively (or 22.3% and 17.1% relative to the ba-
seline scenario of economic development and energy system, respectively).

In 2020, the Government of Ukraine approved the Concept for Implementation of the State
Policy on Energy Efficiency of Buildings on Increasing the Number of Near-Zero Energy Buildings and
the National Plan for Increasing the Number of Such*. The Document specifies that in 2020-2030 it is
necessary to stimulate the construction of new and renovation of existing buildings following high stan-

dards of energy efficiency - buildings with near-zero energy consumption.

32 GDP PPP 2017. Energy intensity in 2007 https://www.ukrstat.gov.ua/operativ/operativ2020/energ/energoemn/enem_ue.xls

33 World Bank. Energy intensity level of primary energy (MJ/$2017 PPP GDP) https://api.worldbank.org/v2/en/indicator/EG.EGY.PRIM.PP.KD?downloadformat=ex
cel

34 Energy balance of Ukraine for 2020 https://ukrstat.gov.ua/operativ/operativ2021/energ/En_bal/Bal_2020_ue.xls

35 Monitoring report "Sustainable Development Goals 2021" http://www.ukrstat.gov.ua/csr_prezent/2020/ukr/st_rozv/publ/SDGs%20Ukraine%202021%20Moni
toring%20Report%20ukr.pdf

36 Energy balance of Ukraine for 2020 http://www.ukrstat.gov.ua/express/expr2021/11/147.pdf

37 The State Agency of Energy Efficiency. Energy efficiency indicators. https://saee.gov.ua/uk/content/energyefficiencyindicators https://www.minregion.gov.ua/

napryamki-diyalnosti/building/pricing/tsinoutvorennya/pro-pokaznyky-oposeredkovanoyi-vartosti-sporudzhennya-zhytla-za-regionamy-ukrayiny-stanom-na-
01-sichnya-2022-roku/attachment/2022-02-17-nakaz-53/

38 The Order of the Cabinet of Ministers of Ukraine “On Approval of the Concept of Implementation of Mechanisms for Stable Financing of Energy Efficiency
Measures (Establishment of the Energy Efficiency Fund)” of July 13,2016 Ne 489-r https://zakon.rada.gov.ua/laws/show/489-2016-%D1%80#n8

39 The Order of the Cabinet of Ministers of Ukraine “On approval of the Energy Strategy of Ukraine for the period up to 2035” “Security, energy efficiency, competiti
veness” dated August 18, 2017 Ne 605-r https://zakon.rada.gov.ua/laws/show/605-2017-%D 1%80#Text

40 http://mpe.kmu.gov.ua/minugol/control/publish/article?art_id=245584659

41 https://mepr.gov.ua/files/images/news_2020/02032020/%D0%9A%DO%BE%D0%BD%D1%86%D0%B5%D0%BF%D1%86%D1%96%D1%8F%20

9%D0%B7%D0%B5%D0%BB%D0%B5%D0%BD%D0%BE%D0%B3%D0%BE%20%D0%B5%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%
D0%B8%D1%87%D0%BD%D0%BE%D0%B3%D0%BE%20%D0%BF%D0%B5%D1%80%D0%B5%D1%85%D0%BE%D0%B4%D1%83.pdf

42 The Order of the Cabinet of Ministers of Ukraine "On the National Action Plan for Energy Efficiency until 2030" of December 29, 2021 Ne 1803-r https://zakon.
rada.gov.ua/laws/show/1803-2021-%D1%80#Text
43 https://www.kmu.gov.ua/news/uryad-shvaliv-nacionalnij-plan-dij-z-energoefektivnosti-na-period-do-2030-roku

44 The Order of the Cabinet of Ministers of Ukraine dated January 29, 2020 Ne 88-p https://zakon.rada.gov.ua/laws/show/88-2020-%D1%80#Text
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It was assumed that:

. no later than December 31, 2027, the energy efficiency class of all commissioned buildings shall
not be lower than the requirements for an energy-independent building in force on the date of
commencement of construction works (class "C"),

. no later than December 31, 2025, the energy efficiency of public buildings cannot be lower than
therequirementsforanenergy-independentbuildingthatwereinforceonthedatetheconstruction
work began®.

To be compatible with the requirements of the legislation of the European Union and the Energy
Community on increasing the number of "energy independent” buildings, it was necessary to define the
term "energy independent" with the definition of the relevant conditions and maximum specific energy
consumption for "energy independent" buildings in kWh/m? (kWh/m?®). These indicators were defined in
the above-mentioned Document at the level of 46 to 92 kWh/m? (depending on the features of the buil-
ding).

When analyzing the costs of Ukraine's green reconstruction, it is worth looking at the data col-
lected within the ZEBRA2020 Project*, according to which the costs for Near-Zero Energy Buildings
construction (renovation) in three countries, neighboring Ukraine, were as mentioned in table 3.

Table 3. Specific costs for renovation and Near-Zero Energy Buildings construction in Lithuania, Po-
land, Romania

Costs (EUR/m?) Lithuania Poland Romania
Minor renovation (15% energy savings) 125 60 36
Moderate renovation (45% energy savings) 155 170 84
Deep renovation (75% energy savings) 238 220 197
Near-Zero Energy Buildings (nZEB) r 286 330 376
enovation (95% energy savings)
New built according to nZEB standards 734 1037 679
Additional funds for nZEB construction 125 94 200
compared to new built

On average, the specific cost for construction of a new building according to nZEB standards in
these countries was 816,7 EUR/m?. Due to the limitation of such data for Ukraine, the actual indicators
on construction costs, calculated by MinRegion*” by regions, should be noted. According to the data of
the MinRegion*, nas of 01.01.2022, the indirect cost*’ of housing construction in Ukraine was on avera-
ge nearly 517.5 EUR/m”.

When it comes to the available data on the implementation of additional thermal modernization
measures in the housing stock, according to the Energy Efficiency Fund®, the average investment costs
of this type in Ukraine are 9,6 EUR/m? and 56,6 EUR/m? for the "Light" and "Complex" packages respec-
tively. And the reduction of specific energy consumption, on average, can amount to ~20% (~25 kWh/m?)
and ~40-60% (~70 kWh/m?), respectively.

45 except for the cases provided by the Law of Ukraine "On Energy Efficiency of Buildings"

46 ZEBRA2020: Nearly Zero-Energy Building Strategy 2020. Deliverable 5.1: Nearly Zero-Energy Building (nZEB) technology solutions, cost assessment and perfor
mance https://zebra2020.eu/website/wp-content/uploads/2014/08/Zebra2020_Deliverable-5.1_Report.pdf

47 Ministry of Communities and Territories Development of Ukraine

48 The Order of Ministry for Communities and Territories Development of Ukraine dated 17.02.2022 253

49 which not include some of the costs related with additional technical and economical conditions of regional development

50 Specific average actual cost of energy saving and energy efficiency measures per heating area in verified projects as of March 18, 2022 ttps://sites.google.com/

eefund.org.ua/monitoring/%D1%96%D0%BD%D1%88%D1%96-%D0%B4%D0%B0%D0%BD%D1%96;
Official hryvnia exchange rate against foreign currencies https:/bank.gov.ua/ua/markets/exchangerates?date=18.03.2022&period=daily
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According to the data on costs of Near-Zero Energy Buildings in Lithuania, Poland and Ro-
mania it was evaluated that the additional funds for nZEB construction vary from approximately 10%
to 40%. As it was mentioned before, the indirect cost of housing construction in Ukraine was on ave-
rage nearly 517.5 Euro / m?. Taking this into consideration, the costs of upgrading in Ukraine the stan-
dards of the new buildings to Near-Zero Energy Buildings can be estimated at 569 to 725 EUR/m?.
As aresult, assuming that the entire area of damaged buildings, as calculated by KSE (44,2 mIn m?), would
be rebuilt to Near-Zero Energy Buildings standards, reconstruction costs for dwellings can be estimated
at EUR 25,2 bin to EUR 32 bln, that is 2.3 to 9.1 bln EUR more than the average cost of construction
of traditional buildings (indirect costs).

If we take into account that the energy consumption of Near-Zero Energy Buildings could be
reduced by 70%-95%, consequently it could give reduction of total energy consumption for the heating
and cooling in the housing sector by 3-4%3.

The greater effect of reducing energy consumption could be achieved by spreading this practice
and renovating all the existing buildings, including also public buildings.

Another important and urgent task for the country, which should be emphasized, and without
which the implementation of energy efficiency measures in buildings is not sensible, is the proper pro-
vision of full metering of energy resources. Thus, the level of commercial heat meters coverage®? is: for
residential buildings - 83.3%, for non-residential buildings - 82.7%; level of hot water supply meters co-
verage is 18.7% and 51.6%, respectively. To ensure monitoring of the energy resources usage the system
of energy management should be developed and widely implemented in Ukraine.

It is also recommended to increase the efficiency of energy use at all stages - from its production
and transportation to consumption. In Ukraine, about 90% of fuels in the heating sector are fossil fuels
- natural gas and coal®. In 2019, district heating companies used about 25% of total natural gas con-
sumption. At the same time, heat losses in district heating networks exceeded 20%. The use of fuel and
electricity at the stage of heat generation is also not efficient enough. Therefore, the implementation
of energy efficiency measures in the building sector needs to be linked to measures to reduce the
consumption of energy resources (losses) in the district heating sector.

4.3. Other key aspects of green recovery

Access to electricity will be crucial in rebuilding the Ukrainian economy. Before the war, Ukraine con-
sumed 156.5 TWh per year (data for 2021), of which nuclear energy was responsible for 55.1%, conven-
tional power plants for 29.3%, hydropower for 6.7%, and solar and wind for 4.9% and 2.5% respectively.
Despite the destruction and loss of some generating capacity as a result of Russian aggression (including
conventional power plants as well as renewables, much of which as located in Russian-occupied territo-
ry) and the shutdown of these and nuclear plants, some nuclear units are still operating in the Ukrainian
power system. Despite successful attempts to seize them, their destruction and causing an environmen-
tal catastrophe are currently beyond Russia's military objectives. The preservation of part of the gene-
rating capacity, ongoing intervention and repair measures, and reduced demand for electricity (resulting
from the reduced population and the economic shutdown, including industry) have allowed the electrici-
ty system to remain balanced. According to data available on the IEA website provided by the Ukrainian
electricity system operator, electricity demand decreased by 40% from historical levels in the correspon-
ding period>*.

51 Actual energy consumption for the heating and cooling needs in 2020 was 7,3 min toe (53% of energy consumption by the housing sector).

52 The State Agency of Energy Efficiency. Commercial heat and water metering as of 20.06.2022 https://saee.gov.ua/sites/default/files/blocks/Prezentatsiya%20
20.06.2022.pdf

53 Draft order of the Cabinet of Ministers of Ukraine "On approval of the Strategy for the development of housing and communal services for 2022-2027"

54 https://www.iea.org/articles/ukraine-real-time-electricity-data-explorer
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In the short-term perspective, the priority of emergency and reconstruction efforts is to ensure
energy security and the safety of electricity and heat supplies for both domestic purposes and effective
reconstruction. This requires ensuring the performance of the transmission infrastructure and indepen-
dence from Russian fossil fuels (thus continuity of supplies from other directions), which is to be facilita-
ted by integration with the EU energy market. It is worth noting that medium and long-term actions to
ensure energy security are significantly convergent with actions for climate protection (however, parallel
actions should be taken to ensure the supply of energy fuels necessary for the functioning of the econo-
my). This is confirmed by the European REPowerEU strategy, in which the key objective is to reduce and
ultimately stop all imports of energy sources from Russia. The strategy is based on the acceleration of
transformation activities, in particular in the context of energy efficiency, RES development, and decar-
bonized fuels, reducing the consumption of fossil fuels.

The direction for Ukraine's post-war reconstruction plan should be the European energy policy,
with the main goal to completely decarbonize the energy sector by 2050. On the way to achieving this
goal, in addition to the parallel goal set by REPowerEU, three main directions have been set:

o ensuring affordable and secure energy supply
. creating a fully integrated, interconnected, and digital EU energy market
° boosting energy efficiency, e.g. by improving the energy performance of buildings

and developing an energy sector based on renewable sources.

Following the priorities of the European Union's energy and climate policy in the reconstruction
of Ukraine will not only be an effective way to reduce the consumption of fossil fuels (and thus increase
energy independence) and protect the environment (and the related EU obligations of which Ukraine will
be a part), but a chance to recover from the crisis and develop economically.

Ukraine can become an exporter of low-carbon electricity and a producer of low-carbon fu-
els needed by Europe for decarbonization. On March 16, 2022, the Ukrainian system connected to the
EU's ENTSO-E through an existing link to Moldova, exporting energy to Moldova as of June 4, 2022. Gi-
ven the weather conditions and available land (Ukraine has the largest area in Europe with a low popula-
tion density nationwide), Ukraine has significant potential in developing renewable energy sources. With
nuclear baseload capacity and rapid development of RES, Ukraine can become an exporter of low-carbon
electricity or use the energy surplus to produce the decarbonized fuels needed by the Union to meet its
climate goals. The surplus of available capacity is also emerging now in a period of reduced electricity de-
mand. Therefore, the priority of joint actions of Ukraine and the EU should be the reconstruction of the
cross-border connection with Poland, which, according to the Polish authorities, is to happen by the end
of 2022. According to the Ukrainian authorities, the current maximum technical transmission capacity is
2 GW, but it is possible to increase this capacity to 6 GW in the future>>.

Ukraine can attract investors in RES and low-carbon technologies by developing the indu-
stry and improving the competitiveness of the economy and conditions for investment. Relatively
lower wages and land prices, the possibility to participate in ENTSO-E, as well as flexible tax policies are
incentives for RES investments in Ukraine, which will contribute to the economic development of the
country, providing investors with the potential to allocate capital and create new jobs.

The development of green hydrogen capacities is also a perspective for Ukraine. According to
the European Green Deal, hydrogen energy should become the main component of the EU's integrated
energy system. Cooperation with Ukraine in the development of renewable energy sources and the pro-
duction of "green" hydrogen is provided by the EU Hydrogen Strategy®.

55 https://www.epravda.com.ua/publications/2022/03/28/684784/
56 https://ec.europa.eu/energy/sites/ener/files/hydrogen_strategy.pdf
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For decarbonization, it is advisable to increase the share of biomass and bioenergy capacity in
the agricultural sector and domestic waste, which in the long run can reduce using of coal in the produc-
tion of electricity and heat with the transition to RES.

Digitization is also essential in the energy sector. It is crucial, especially when ensuring effective
decentralization of the sector and the development of distributed generation, which increases the need
for new technological solutions. In addition, digitization will ensure the increased use and reliability of
RES, the implementation of energy accumulation systems and dynamic pricing mechanisms, and gene-
rally, ensure the optimization of energy system management.

On the road to rebuilding Ukraine's economy, it will be necessary to modernize the industry.
This should be guided by the European Union's policy of green and digital transformation, in line with the
New Industrial Strategy for Europe®’, presented in March 2020 and its update of May 202158, TJust as
Europe regards this transformation as necessary for its sovereignty, Ukraine should also adopt a similar
perspective and make every effort to keep up with Europe in terms of the scale and tempo of change. The
main objective must be to reduce industrial greenhouse gas emissions, develop clean technologies and
move towards a closed system economy in all sectors. This requires the use of clean energy and raw ma-
terials, on the one hand, and, on the other hand, ensuring conditions for the development of innovations,
based on which new products, services, and business models can be created. The industrial transforma-
tion will trigger changes in the labor market, not only in terms of creating new jobs but also in terms of
the need for a highly-skilled workforce.

The green industrial transformation will require appropriate support conditions through regu-
latory changes. Green public procurement can play an important role. The aspect of improving fair com-
petition standards is also important.

Appropriate planning and changes in the law will allow the development of modern industries
that attract investors and foreign capital. Ukraine's natural environmental resources can become a dri-
ving force for the economy and one of the pillars of future integration with European markets.

Green transformation is also required in the agricultural sector, particularly by increasing the
energy and resource efficiency of the sector. The goal should be to decarbonize agriculture. To achieve
this goal and gradually achieve full energy self-sufficiency, it is necessary to reduce the use of fossil fuels
in favor of renewable energy, as well as to increase the volume of biomass and biofuel production by the
sector.

For the economic recovery of Ukraine, it is particularly important to strengthen the economic
partnership with the EU. Ukraine has a large export potential and may be attractive to Europe in this re-
gard. The European Union is already trying to support Ukraine, as Russia has closed access to Ukrainian
ports. On 30.05.2022, the Regulation on temporary trade-liberalization measures supplementing trade
concessions applicable to Ukrainian products under the Association Agreement between the European
Union and the European Atomic Energy Community and their Member States, of one part, and Ukraine,
of the other part*. The new legislation is expected to facilitate land logistics and increase the level of
market liberalization by temporarily suspending existing tariffs on industrial and agricultural products,
among others. Supporting and facilitating existing trade flows from Ukraine to the European Union sho-
uld be one of the important directions of post-war cooperation, leading to the increasingly deep integra-
tion of Ukraine into the EU internal market.

57 https://eur-lex.europa.eu/legal-content/PL/TXT/PDF/?uri=CELEX:52020DC0102&from=EN
58 https://eur-lex.europa.eu/legal-content/PL/TXT/PDF/?uri=CELEX:52020DC0102&from=EN
59 https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=uriserv:0J.L_.2022.152.01.0103.01.ENG
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The priority must be the expansion of transport infrastructure and its integration into the
European system. This includes the development of transport corridors of the TEN-T network, which
Ukraine joined in 2017. Russia's aggression has meant that the transit of goods across Ukraine has been
significantly reduced. The goal of developing a corridor between Europe and Asia through Ukrainian ter-
ritory must be reviewed. The post-war reconstruction of transport systems in Ukraine should be aimed
at strengthening Ukraine's integration into the European Union, facilitating transit, and using EU infra-
structure as a basis for Ukrainian exports to third countries. Efforts should be made to eliminate trans-
port bottlenecks, including, for example, the difference in the railroad gauge. The EU is already working
to increase the infrastructure capacity of new export corridors and create new infrastructure links as
part of Ukraine's reconstruction. Poland, which could become a transport hub for Ukraine, could play a
special role here. But this could also apply to other countries neighboring Ukraine, such as Slovakia and
Romania. Such support for Ukraine's manufacturers and exporters will be crucial to reviving Ukraine's
economy.

The goals of rebuilding the transport infrastructure destroyed during the war should be in line
with the objectives of the European Union's framework of the European Green Deal. Mobility in Europe,
according to the "Sustainable and Smart Mobility Strategy - putting European transport on track for the
future"® will be based on an efficient system of multimodal transport, high-speed trains, emission-free
vehicles, and cleaner and more active urban mobility. The smooth and efficient transport operation will
be supported by digital transformation. Ukraine should not be left behind with the transformation that
will take place in Europe. Rebuilding transport infrastructure will require a revision of existing solutions,
included in the National Transport Strategy of Ukraine until 2030, adopted in 2018. Transformation
towards the reduction of greenhouse gas emissions in road, rail, air, and water transport should be a pri-
mary goal. Especially, given the need for Ukraine to become independent from fossil fuels imports from
Russia.

The post-war economic recovery of Ukraine must be oriented towards modern and sustainable
transport both in the dimension of links with Europe and inland connections between regions. Green
transport in this case means prioritizing energy-efficient, emission-free transport modes and strengthe-
ning the role of public transport. It also means shaping settlement structures in a way that will be suppor-
ting the reduction of transport needs (limiting the spread of development, shaping multifunctional local
centers). It also requires the implementation of innovative solutions that, by supporting the development

of transport, will change the face of Ukraine, making it a technologically highly developed country.

Ukraine's post-war reconstruction must be implemented in a complex way. The goal is not
only to rebuild damaged infrastructure and provide a safe place to live for all residents. Reconstruction
must lay the foundation for the economic recovery of the country, ultimately ensuring economic stability
and prosperity. The scale of the challenges involved is enormous, but for this to be possible at all, Ukraine

must take the right direction. This direction is the green transformation of the country.

60 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0789
61 https://zakon.rada.gov.ua/laws/show/430-2018-%D1%80#top
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5. SUMMARY

The goals of Ukraine's postwar reconstruction should be ambitious. Despite all the tragedy that the
war caused, it is important to recognize the potential of postwar reconstruction that offers Ukraine a
unique opportunity to become a modern, innovative country that is resilient not only against geopoliti-
cal threats but also against the global challenges of the future, such as the climate crisis.

Ukraine's entry onto the path of integration with the European Union must lead to a conver-
gence of the priorities of Ukraine's post-war reconstruction with the direction of the Union itself. And
this one has the ambition to become the first climate-neutral continent by 2050. This means that the
green direction of Ukraine's post-war reconstruction is the only right path.

Investment in a country's resilience, based on low-carbon solutions, is already, globally, not so
much a luxury aspiration as a necessity. Countries that are prepared for climate challenges will be of
greater interest to investors in the years to come, due to a much more stable investment environment.
Resilience efforts can therefore be identified with the drive for a country's economic stability and buil-
ding a strong economy. All stakeholders involved in the reconstruction process must understand this,
which includes Ukrainian policymakers at both the national and local levels.

The green reconstruction of Ukraine is more than the restoration of destroyed buildings and
infrastructure. It's about transforming the country in a direction that matches the aspirations of the
Ukrainian people, who fought so valiantly for their freedom.

The scale of Ukraine's destruction is enormous, as is the scale of investment needed to erase
the traces of war. For this to succeed, Ukraine will need to be supported, both financially and in terms
of expertise. But given the size of the reconstruction effort, moving in the right direction could make
Ukraine a leader in Europe's green transition for other countries to follow.
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