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Executive Summary

BACKGROUND AND OBJECTIVES

Rebuilding Ukraine is a historical challenge.
Ukraine’s infrastructure and building stock have
been heavily damaged since the start of Russia’s in-
vasion in February 2022. As of end 2024, 13 percent
of the total housing stock had already been dam-
aged or destroyed, and a large share of the coun-
try's infrastructure has been affected in all major
sectors (e.g., energy, transport, telecommunication,
industrial, social). Total investment needs for recov-
ery and reconstruction were estimated at over half
a trillion dollars over a decade, with housing ac-
counting for the largest share. Ukraine's economy
has been deeply affected by the invasion, although
it has proven resilient and has started to rebound,
and public finances are strained. Moreover, the in-
vasion has had major social impacts, including a
steep decline in living standards, which puts the
issue of housing affordability in sharp focus. It has
also led to massive population displacement, with
much uncertainty remaining about future returns.

Scaling up private investment and innovation
can turn the reconstruction into an opportu-
nity to modernize Ukraine’s housing stock and
construction industry. The recent destruction
and challenges, including steeply rising construc-
tion costs and severe labor shortages, have come
on top of longstanding weaknesses in the housing
and construction sectors. This notably relates to the
use of outdated processes and lack of technologi-
cal innovation in materials production, as well as
to low building quality inflating the sector’s energy
and carbon intensity. The construction industry will
need to scale up and modernize to respond to the
large reconstruction needs and enable Ukraine to
improve the sector's performances and align with
global market trends and European Union (EU)
standards.

This study investigates the role that inno-
vative and sustainable construction mate-
rials and technologies can play in Ukraine’s
reconstruction, with a focus on private in-
vestment opportunities. It seeks to contribute

to several policy priorities, including (i) repairing
and rebuilding quality and affordable housing
fast to address the population’s needs (especial-
ly multi-family buildings — MFBs), (ii) ensuring
efficient use of scarce energy, materials and la-
bor, and (iii) improving building energy efficiency
and resilience. Additionally, it seeks to align with
the Government of Ukraine (GoU)'s objectives
to decarbonize the economy, strengthen energy
security, and meet EU accession requirements.
While GoU has a key role to play in Ukraine's re-
construction and recovery, the determinant fac-
tor will be the capacity to mobilize private capital,
both domestic and foreign, to increase production
capacity and introduce innovative technologies.

HIGH-POTENTIAL CONSTRUCTION
MATERIALS AND TECHNOLOGIES

The construction industry remains an impor-
tant sector in Ukraine and its share in the econ-
omy is likely to increase during the reconstruc-
tion. The construction value chain, from material
production to real estate development, is dominated
by the private sector, mostly by local companies al-
though international firms are present in some ma-
terials (e.g., cement, insulation wool) and construc-
tion segments. Despite shortcomings in professional
standards, poor reporting practices and a legacy of
controversial construction projects by some deve-
lopers, the construction industry has been quite ef-
fective over the past decade in producing new real
estate in significant quantity, if not quality, and has
proven resilient during the ongoing crisis.

The reconstruction of Ukraine will require
large volumes of construction materials, both
traditional and more innovative ones. Ac-
cording to several estimates, domestic production
should be able to fill most of the expected surge
in basic materials demand (e.g., cement/concrete,
steel, bricks, mineral wool), as investments planned
by Ukrainian and international players should help
fill potential supply gaps or replace previously im-
ported materials (e.g., float glass). On the other
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hand, scaling up the use of alternative construction
solutions remains a largely untapped opportuni-
ty to build back more efficiently and sustainably.
However, their adoption in Ukraine has historically
lagged advanced economies for different reasons,
including a low focus on energy efficiency and sus-
tainability in construction and lack of supporting
policies, complex certification procedures for new
materials and the lack of specialized testing labo-
ratories, developers’ and end customers’ lack of fa-
miliarity, etc.

The study focuses on an illustrative subset
of high-potential construction materials and
technologies with large long-term addressable
markets and opportunities for entry of new in-

vestors in Ukraine (Table A). These were selected
using several prioritization criteria (e.g. replicability
and scalability, automation, environmental sustain-
ability, economic benefits, affordability, EU align-
ment), resulting in a mix of solutions already used in
Ukraine that could be scaled up in the short term and
opportunities that could be developed over a lon-
ger horizon (Figure A). Several shared characteris-
tics make them particularly suitable to the Ukrainian
post-invasion context and build back better agen-
da. These include better technical performance than
traditional alternatives, relative affordability, local
availability of raw materials, higher energy efficien-
cy, lower environmental footprint, factory standard-
ization enabling faster and higher quality on-site
construction, and process automation.

Table A. Selected construction materials and technologies

Efficient and sustainable materials

High-speed construction solutions

Autoclaved aerated concrete (AAC) blocks and panels

Pre-cast concrete elements

Basalt-based materials (wool, rebar)

Prefabricated modular volumetric units

Geopolymer cement/concrete

Indoor robotic arms

Hemp-based materials (wool, hempcrete)

3D printing of buildings

Special glazing products (low-e glass, safety glass)

Figure A. Selected materials and solutions: reward-risk-adoption opportunity map

A > Size of the opportunity circle : o
reflects relative size of potential | 3D printing ‘
investments into the most ! of buildings Basalt
o optimal business model | asa
High risk !
g i Geopolymer rebars
. i concrete
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glazing, ~ Indoor
Risk i robotic arms
‘ Pre-cast consﬁruction ‘
elements | Hemp-based
Autoclaved aerated . i materials
L isk concrete ]
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Source: IFC estimates



e The potential market for innovative con-
struction materials during Ukraine's re-
construction is considerable. Acknowledging
the significant uncertainty about reconstruction
needs and based on several adjustments and hy-
pothesis, Table B summarizes this report’s esti-
mated market opportunity over the next decade

for each of the selected materials and solutions.
These represent hundreds of million square me-
ters of construction and are substantial enough
to warrant attention from both global and local
players. Additionally, several materials could tap
export opportunities on top of addressing local
market needs, notably low-carbon alternatives.

Table B. 10-year Serviceable Addressable Market (SAM)

GFA (mIn m?) Materials/units required™*
Materials/solutions*

Low High Low High Unit
Basalt wool 210 400 4 8 min tons
AAC 45 85 18 34 min m3
Special glazing 50 90 36 65 min m2
Hempcrete 10 20 1.5 3.0 min tons
Geopolymer cement 60 15 30 58 min tons
BFRP rebars 35 65 0.5 0.9 min tons
Pre-cast elements 30 60 n/a n/a n/a
3D printing of buildings 0.5 1 10 50 gantry systems
Indoor robotic arms 70 130 n/a n/a n/a

In the current Ukrainian market context,
different market entry models for private
investors are likely to be better suited for
each material and solution. For each, this de-
pends on several factors, including current mar-
ket competitiveness, pre-existing conditions,
development maturity, investor interest/pledges

during the invasion. Based on expert judgement,
historical transaction experience in Ukraine
and stakeholder interviews, Table C presents a
high-level assessment of the range of market en-
try options and their suitability for particular ma-
terials and solutions, which are further discussed
in the report.

Table C. Suitability assessment of potential market entry models in current
Ukrainian context

1. 2 3. 4 5. 6. 7- 8. 9.
M&A Brown- | Green- | Loans | Venture Raw R& Equipment | Services
field field materials lease
AAC dFaFaF 3 1 ++ + +
Basalt wool +++ + + +++
Pre-cast ele-
++ +++ ++ ++ + + +
ments
Modular (volu-
. + + +++ ++ ++
metric) prefab
Hemp-based
++ +++ +++ + ++ +++ ++
products

' See the main report for details about the assumptions and calculations.




1. 2 3. 4. 5. 6. 7. 8. 9.
M&A | Brown- | Green- | Loans | Venture Raw R& Equipment | Services
field field materials lease

Special glazing +++ + + ++
Geopolymer

++ ++ + +++ ++ +++
cement
BFRP ++ ++ ++ + ++ +++
Indoor robotics + + +++ +++ +H+ ++
3D'pr.|nt|ng of + + +++ +++ +++ +++
buildings

+++ (best suited) ++ (average) + (possible but unlikely)

Source: IFC assessment

POTENTIAL AGGREGATE ECONOMIC
AND ENVIRONMENTAL BENEFITS

Scaling up the production and use of innova-
tive and sustainable construction solutions
could bring EUR 4 billion in private invest-
ment and contribute to creating over 17 thou-
sand direct and indirect jobs (Table D). These
substantial economic benefits are derived from

the estimated market opportunities in the differ-
ent materials and technologies. The realization of
these opportunities would also generate other di-
rect benefits, including additional tax revenue and
new export opportunities, as well as more indirect
benefits, such as the development of supply link-
ages with local companies, transfers of technolo-
gy and know-how, reduced energy consumption
from buildings, etc.

Table D. Potential direct investment CAPEX and new jobs

. . . I%xtra capac- | 1o-year adlelon- CAPE).( CAPEX, Direct | Indirect

Material / solution Unit ity needed, al cumulative per unit, . s e
. - e min EUR | jobs jobs
mln units capacity range EUR

Geopolymers tons 8 30 - 58 170 1,360 4,000 2,500
Concrete pre-cast m? GFA 6 30 - 60 250 1,500 2,000 1,200
Basalt wool tons 0.7 29-6.9 600 420 2,100 1,000
Basalt rebars tons 0.1 0.5 - 0.9 4,200 420 2,000 1,000
Hempcrete tons 0.5 1.5 -3.0 40 20 400 250
AAC m3 1 0 -15 100 100 400 200
3D prlntlng for gantry system + o 05 -1 ] co o 56
construction workshop
Special glazing m? 8 o-38 9 72 60 40
Total 3,942 11,060 | 6,290

Source: IFC analysis, based on industry expert interviews, publicly available data on transactions



Scaling up the use of sustainable materials and
solutions could make a decisive contribution
to the needed decarbonization of Ukraine’s
construction sector. This sector is a major source
of GHG emissions globally and in Ukraine, and de-
carbonizing it is essential for Ukraine to meet its
international commitments and EU requirements,
as well as to remain competitive in export markets.
Due to their production processes and technical
performances, alternative construction materials
and solutions are a promising way to reduce en-
ergy and raw material consumption across differ-
ent stages of the construction value chain, which
can be leveraged early to decarbonize the sector
in parallel with investments in clean energy. Based
on the estimated addressable markets and con-
sidering GHG savings from production processes

and building performance compared to tradition-
al options, high-level estimates suggest that total
potential savings could reach up to 79 million tons
CO.e over a decade (Table 12). Assuming emis-
sions grow in line with projected GDP recovery
during this period, this would represent around 2.5
percent of Ukraine's total cumulative emissions.
The estimated savings are equivalent to perma-
nently taking over 1.6 million gasoline-fueled pas-
senger cars off the roads, or about 20-25 percent of
the pre-invasion car fleet. They could contribute to
achieving the target Ukraine committed to under
the Paris Agreement and reflected in the National
Climate and Energy Plan (NECP) approved in 2024,
l.e. to reduce national GHG emissions by 65 percent
by 2030 (compared to the 1990 level) to 321 million
tons CO.e.

Obstacles to private investment
and needed reforms or interventions

POLICIES, REGULATIONS AND
STANDARDS

The adoption of new, more sustainable con-
struction materials and technologies in
Ukraine is undermined by the lack of ade-
quate regulations and standards across the
value chain. The modernization of Ukraine's
outdated construction legislation has gradually
gained momentum over the past decade. Reforms
have intensified since 2022, focusing on harmoni-
zation, streamlined procedures, and attracting in-
vestment for reconstruction and local production.
The policy framework on building energy efficien-
cy has also been developed, but it can be further
strengthened and better enforced. Lack of specific
construction standards and/or unclear regulations
for innovative materials and solutions also pre-
vent their broad use. Overall, there is still signifi-
cant scope to strengthen the implementation of
Ukraine’s construction legislation and to continue
aligning it with the EU's evolving standards (e.q.
Regulation 2024/3110 of November 2024), notab-
ly on matters related to materials and building
sustainability. Moreover, voluntary green building
standards can be an important complement to

mandatory energy efficiency regulations by pro-
moting best practices and market transformation,
but their use remains marginal in Ukraine.

ACCESS TO FINANCING

Access to long-term finance is one of the key
constraints that can hold back greenfield or
brownfield investment in the supply of con-
struction materials in Ukraine. Banks, which
dominate the domestic financial sector, have his-
torically provided limited project financing loan fa-
cilities or M&A financing, leaving many firms to fi-
nance investments out of their own balance sheet.
Capital markets, another important source of debt
and equity financing in developed markets, remain
nascent in Ukraine despite plans to support their
development. Likewise, access to external financing
for investment projects is difficult for most firms.
GoU has developed several support programs for
private investment in recent years, such as “invest
nanny” and industrial parks, which can benefit proj-
ects in the construction materials sector.

Developing green finance is another rela-
tively unexplored avenue to foster invest-



ment in the production of sustainable con-
struction materials. Globally, corporate and
government-issued sustainability-linked bonds
with terms linked to achieving certain targets or
green bonds have been rapidly growing instru-
ments to channel funds to sustainable projects.
These instruments are not yet well developed in
Ukraine in the absence of sufficiently mature reg-
ulatory and institutional frameworks, and they
remain underutilized in the construction sector.
Adapting and mobilizing these tools could sig-
nificantly expand access to capital for both new
and ongoing investments.

BOOSTING DEMAND

Support will likely be required at least ini-
tially to make sustainable construction more
affordable and attractive to end-users. A
critical challenge is bridging the affordability gap
associated with many innovative and sustainable
materials, which often carry an initial price premi-
um even if they can lead to energy and financial
savings over the building lifecycle. This is especial-
ly the case for materials with less mature mar-
ket penetration levels, such as geopolymer and
low-carbon cement/concrete, basalt FRP rebars,
hemp-based materials, and special glazing. Green
mortgages and demand-incentivizing programs
can stimulate their interest in sustainable build-
ings and help bridge this gap.

Embedding sustainability criteria in the se-
lection of public investment projects could
help stimulate demand for innovative and
sustainable construction materials and re-
duce costs. Public investment will be a major
driver of Ukraine’s reconstruction, and the on-
going modernization of Ukraine's public invest-
ment management framework is an opportunity
to foster sustainable construction. Many projects
remain of relatively low technical quality. Archi-
tects and developers are often unfamiliar with
innovative and sustainable construction materi-
als and solutions, while public authorities behind
projects tend to lack incentives to prioritize sus-
tainability and resilience. Increasing the weight

given to energy efficiency, resilience and sustain-
ability/circularity in the competitive selection of
projects to be financed could shift incentives for
municipalities to prepare more sustainability-fo-
cused projects.

OTHER CONSTRAINTS

Several other issues can undermine the up-
take of new materials and solutions in the
Ukrainian construction market. They notably
include the following:

» Perceptions and market readiness: In the
absence of sufficient experience, both house-
holds and industry professionals are likely to re-
sist change and to question the quality, safety
and durability of construction built using new
generation technologies. Awareness raising and
evidence-based trust building targeting both
the supply and demand sides of the industry are
critical to ensure market entry and scaling suc-
cess.

« Skills and knowhow: Lack of skilled workforce
and required expertise is a significant risk when
attempting to introduce new or lesser-known
materials and solutions, requiring adapted (re)
training initiatives and vocational education
programs.

e Quality infrastructure: The lack of testing
equipment, certification and traceability sys-
tems makes it difficult to certify compliance
with standards and can undermine trust in
claims about material content, performance,
or origin (especially for recycled materials). This
can also increase the time and cost burden on
manufacturers seeking certifications, such as CE
marking required for export to the EU.

e Circularity framework: The absence of clear
regulatory guidance on and enforcement of
end-of-life recycling creates uncertainty around
circularity, including unclear cost forecasts and
low preparedness for future reforms to foster
material recycling.
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