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RENTAL
VALUE DRIVERS
IN RETAIL REAL ESTATE
DEVELOPMENT

Ongoing transformations in the retail real
estate market, structural shifts in consumer
behavior, and economic and security challenges
necessitate a rethinking of approaches to retail
real estate development. In the context of
intensifying competition, the digitalization of
trade, and constrained investment resources,
improving the economic efficiency of develop-
ment decisions and the decisions of retail market
participants has become especially important.
The research is based on the hypothesis that
there is a statistically significant relationship
between rental rates for retail properties and a
set of macroeconomic and market factors. The
aim of the research is to identify and quantify the
impact of key external factors on the formation
of rental rates in the retail real estate segment.
The methodology includes theoretical genera-
lization, systems analysis, comparison, and
abstraction, as well as statistical data-
processing methods and economic-mathema-
tical modeling. The empirical basis of the study
comprises analytical materials from consulting
companies, statistical data, and publicly
available market reviews. The article analyzes
the current state of Ukraine’s retail real estate
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LIHOYTBOPEHHA
Y OEBEJIOMNMMEHTI
TOPrOBEJIbHOI
HEPYXOMOCTI

Cyuachi mpancgopmayii puHky mopzogeis-
HOI Hepyxomocmi, CMpYKMYpHI 3PYVUIEHHA Y
Cnodicusuiil n08edinyi, eKOHOMIYHI ma 6e3neKo6i
BUKIUKU 3YMOBTIOI0OMb HeoOXioHicmb nepeoc-
MUCTEHHsL  Nni0X00i6 00  OegelonmMenmy 8
pumeuni. B ymoeax nocunemns KOHKypeHyil,
yugposizayii mopeieni ma  0OMedNCceHOCmi
ingecmuyilinux pecypcié 0cobnusoi axmyanw-
Hocmi  Habyeae npobiemamuxa NiO8UUEeHHs.
EeKOHOMIUHOT  ehekmusHOCmi  OeselonepCcbKux
piutenb ma piwens cyb’'ekmie puHKy po3opioHol
mopeieni. [ocniodcenns IpyHmyemocsa Ha 2ino-
me3i npo HAAGHICMb CMAMUCHMUYHO 3HAYYUWO20
3@’A3KY MIJC pieHeM OpeHOHOI naamu 34
00’exmu mopeosenbHoi Hepyxomocmi ma neg-
HOIO CYKYNHICMIO MAKPOEKOHOMIYHUX I PUHKO-
6ux yunHuxie. Memoio cmammi € 6uA61eHHA ma
KIIbKICHA OYIHKA 6NIUGY KIOHUOBUX (DAKMOPI6
306HIWHBO20  cepedosuyd Ha  opmysaHHs
OpPEeHOHUX CMABOK ) Ce2MeHmi MOope08enbHOl
Hepyxomocmi. Buxopucmano memoou meope-
TMUYHO20 Y3A2ANIbHEHHS, CUCMEMHO20 aHATi3),
NOPIGHAHHA mMaA aOCMpazy8amHs, a MaKodic
cmamucmuyri Memoou 06poOKu OaHUX | eKOHO-
MiKO-Mamemamuyune MooenosanHs. Ingopma-
YiiHOW  0a3010  OOCHIOJCEHHs.  CNyey8au
AHANIMUYHI  Mamepianyu KOHCANMUH208UX KOM-
Nauitl, cMamucmuyni 0ani ma GIOKpUmMi puHKosi
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INNOVATIONS IN THE TRADE BUSINESS

market, taking into account regional disparities,
the influence of security factors, investment
constraints, and the transformation of consumer
demand. The research demonstrates that retail
real estate development is a system-forming
factor in rent formation, as it integrates spatial,
investment, and management decisions with
market conditions. The modeling was carried
out using the Kyiv retail real estate market as a
case study, as it is the most information-rich and
representative segment of the national market.
The regression analysis reveals a significant
effect of inflation, unemployment, the NBU
policy rate, and retail space vacancy on rental
dynamics. The findings may be used by
developers, investors, and public authorities to
forecast changes in rental values and improve
the soundness of decisions in the field of retail
real estate development.

oenaou. Ilpoananizosano cyuacmuii cmam puHKy
MOp206envHoi Hepyxomocmi  Ykpainu 3 ypaxy-
BAHHAM  DEe2IOHANbHUX ~ OUCHPONOPYIll, BNIUBY
0e3neKo8UX YUHHUKIB, THBeCMUYILIHUX 0OMedICeHDb
ma mpaucghopmayii cnodxcusyo2o nonumy. Busna-
YeHO, WO O0eBellONMEeHM MOP20BENbHOI HEpyXO-
MOCHI € CUCIMEMOYMBOPIOIOYUM YUHHUKOM opMY-
BAHHS OPEHOHUX CIMABOK, OCKIIbKU [HMeSpye Npoc-
MOPOGi, iHBeCMUYILIHI A YAPAGTIHCHKI PillleHHs 3
KOH ToHKmMYporo putky. MooentoearHs UKOHAHO HA
npuKnadi puHKy mopeoseavHoi nepyxomocmi Kuesa
sK Haubibw iHopmayitino 3abe3neueno2o ma
DENPe3eHMAamueHo20 CecMeHma HayloOHANbHO20
DUHKY. 3a pe3ynbmamamy pezpecitinozo aHanisy
BCINAHOGIIEHO 3HAYYWULL 8NIU8 THDAAYTI, piBHA
be3pobimms, oonixkosoi cmasxku HEY ma eaxanm-
HOCTII MOP208eTbHUX NIIOW, HA OUHAMIKY OPEHOHUX
cmagox. Ompumari pe3yibmamu Moxcyms oymu
BUKOpUCMAHI  Oegenionepamu, [Heecmopamu ma
OpeaHamu YRpaeniHHs Ol NPOSHO3YBAHHsL 3MIH

OpeHOHOT sapmocmi ma nioGUWeHHs1 0OIPYHMOo-
earocmi piuiens y cgepi po3sumxy mop2oseibHol
Hepyxomocmi.

Keywords: development, retail real estate,
rental value, retail, security risks, econometric
modeling.

Knwouoei croea: HeBENOIMEHT, TOPro-
BeJIbHa HEPYXOMICTb, BAPTICTh OPEHAU, PUTEHII,
0e3MEeKOBl PH3UKH, SKOHOMETPHYHE MOJEIIIO-
BaHHSL.

JEL Classification: R33, C10, L81.

Introduction

The retail sector occupies a prominent place in the structure of
Ukraine’s national economy, demonstrating the resilience of consumer
demand under various exogenous conditions. The material and spatial basis
for retail activity is real estate, which enables the functioning of different
formats of retail and wholesale trade. Retail real estate reflects the current
state of development of the retail sector and actively shapes the conditions
for its operation. In particular, the type, location, architectural and planning
solutions, and level of infrastructure support of retail properties directly
affect consumer behavior, purchasing priorities, visit frequency, and length
of stay. The parameters of retail real estate shape retailers’ demand for retail
space, determine the choice of retail formats, and influence assortment policy
and service organization.

The main objective of retail development is to maximize project
profitability through rental income and an increase in market value. The
economic efficiency of retail market participants depends significantly on
the characteristics of commercial real estate, the development of which
determines the spatial, functional, and qualitative parameters of retail acti-
vity. At the same time, the business performance of retail operators depends
on development decisions, the investment attractiveness of properties, and
the potential for growth in their market value.
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For developers, rental income is the main source of return on
investment; therefore, an error in forecasting rent can turn a profitable project
into a loss-making one. Accordingly, a comprehensive analysis of the factors
affecting commercial real estate rents provides the basis for sound
management and investment decisions that contribute to maximizing asset
capitalization and ensuring strategic resilience amid macroeconomic
fluctuations.

The high level of scholarly interest in commercial real estate
development is reflected in a substantial body of fundamental and applied
research by both domestic and foreign scholars devoted to market conditions and
pricing factors. A review of recent studies shows that existing scientific
and analytical work is largely generalized and focused on the real estate
market as a whole or on commercial real estate broadly, without differen-
tiation by specific property categories.

A systematic analysis of real estate development strategies,
emphasizing the role of comprehensive planning, transport accessibility, and
functional diversification in improving project efficiency, was presented by
Alwee and Gamal (2024). The authors note that the economic efficiency of
development projects is largely determined by the degree of integration
of spatial, transport, and functional solutions.

Dobrovolska and Fenenko (2024) examine the real estate market in
Ukraine and forecast its development using the Brown-Mayer method with
Statgraphics software. In particular, they identify critical external factors
influencing changes in demand and real estate prices and note that during the
war, there was a reorientation of demand toward the rental of commercial
premises, primarily warehouses, due to population migration and business
relocation to safer regions of the country.

Valuation expert Simonova (2024, April 26) analyzed the impact of
the full-scale invasion of Ukraine by the russian federation and identified its
long-term consequences for the economy and the real estate market. The
author emphasizes the need to assess losses associated with destroyed and
damaged real estate in accordance with the International VValuation Standards
and the RICS Valuation — Global Standards (Red Book Global Standards).
This area of research is also relevant for development companies that have
suffered not only direct material losses but also lost profits and increased
financing needs for the restoration of property damaged as a result of armed
aggression.

Kobzan and Pomortseva’s study (2021) provides a solid basis for
understanding the transformation of the Ukrainian real estate market,
combining a strong theoretical framework with a practical analysis of market
conditions. The authors examine the state of the real estate market before
major global and local shocks, including the COVID-19 pandemic and the
pre-war period, demonstrating the relationship between the construction
industry and the real estate market. They also consider structural problems
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that have accumulated in Ukrainian development over the years, as well as
the logic of price formation in the primary market. In a later study, Kobzan
and Pomortseva (2023) provide a systematic overview of the domestic real
estate market as of 2023 and examine the impact of geopolitical factors and
the full-scale war on market structure. Special attention is paid to valuation
methodology during periods of crisis; price indicators and changes in demand
and supply are analyzed, along with the implementation of modern
technologies such as GIS and PropTech for market monitoring and analysis,
which are critical for industry transparency.

Retail real estate analytics are also provided by market experts. In
particular, Neposedov (2024, May 20) notes that the Ukrainian commercial real
estate market changed dramatically across all segments in 2019-2021 and has
continued to transform during the war. The active development of retail trade in
previous years led to market saturation with retail space; therefore, against the
backdrop of declining consumer sentiment, attendance became more dispersed,
vacancy increased, and rental rates declined. According to the author’s analysis,
a tenant-driven market for retail real estate has emerged in Ukraine, while
operators are slowing expansion, refusing investments, reducing renovation
costs, and transferring risks to developers.

International experience in forming developers’ competitive advan-
tages through the lens of sustainable development is also reflected in the work
of Chinese researchers, who view the real estate sector as a strategic
foundation of the national economy of the People’s Republic of China and
focus on the determinants of the competitiveness of large firms in the
industry. Using structural equation modeling (SEM), the authors identify key
internal influencing factors and demonstrate that the long-term sustainability
and market advantages of modern development companies directly depend
on the integration of sustainable development principles into their business
models (Li et al., 2021).

A review of the available information base, ranging from academic
research to industry analytics produced by leading consulting companies,
reveals a high degree of abstraction. This underscores the need to move from
general conceptual provisions to specific factor analysis focused on the
applied aspects of the issue under study.

The research hypothesis is that, under martial law, the traditional
mechanism of commercial real estate rent formation is transformed: the
dominant influence of macroeconomic and market factors is supplemented
by a critical security-risk factor, which, through migration processes and
changes in consumer behavior, differentiates rental rates according to
regional location and the extent to which a property’s development concept
can ensure business continuity.

The aim of the article is to identify and quantify the impact of key
environmental factors on the formation of rental rates in the commercial real
estate segment.
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The study addresses the following tasks: to examine the features of
commercial real estate development in Ukraine under martial law; to
establish the presence and nature of the relationship between commercial real
estate rents and macroeconomic, market, and security factors; and to use the
results for forecasting commercial real estate rents and for supporting
management and investment decision-making by market participants.

The research methodology is based on theoretical generalization and
systems analysis; statistical methods of data collection, processing,
and grouping to study trends in the retail real estate market; comparison,
analysis, and synthesis to provide a comparative characterization of key
indicators of Ukraine’s retail real estate market by region; regression analysis
to assess the impact of factors on retail real estate rents; and induction,
deduction, and interpretation to formulate the study’s conclusions.

The empirical basis of the research is the official statistical and
macroeconomic data of the State Statistics Service, the National Bank of
Ukraine, the Ministry of Finance of Ukraine, as well as analytical reports
of the Ukrainian Council of Shopping Centers (UCSC) and consulting
companies (Colliers, CBRE, PwC, JLL).

The main body of the article consists of two sections. The first
describes the directions of transformation in retail real estate development in
Ukraine under martial law and reveals the asymmetry of market development
and substantial regional differentiation in its key indicators. The second
section examines the influence of macroeconomic factors (inflation, the NBU
policy rate, GDP, and unemployment), market factors (vacancy rate), and
security risks on the rental value of retail properties.

Confirmation of the hypothesis is important for increasing the
efficiency of domestic development, especially during the war period, which
requires the creation of objects with high adaptability to offset the negative
pressure of macroeconomic and security factors on rent. The results obtained
can be used to forecast rental rates for commercial real estate and form
management decisions by market participants.

1. The transformation of retail real estate development in Ukraine
amid military threats and security risks

The specific features of retail real estate development in Ukraine are
primarily associated with security risks. The relative safety of the western
and central regions of Ukraine, as well as population growth there due to
migration, has increased retailers’ interest in regional expansion. Kyiv retains
its position as the most stable and liquid market, especially in the premium
retail real estate segment, where the vacancy rate is minimal and rental rates
are rising.

Before the war, the sector demonstrated steady growth focused on
large shopping and entertainment centers in major cities. With the onset of
the full-scale invasion by the russian federation, however, demand declined,
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and activity shifted toward the safer western regions. Despite the wartime
challenges, in 2022, new small-format shopping centers with a total leasable
area of 51 thousand m2 were opened in the western part of the country. Rental
prices in Ukraine fell by an average of 30—40% in the first months of the war
compared with pre-war levels, which was reflected in the retail well-being
index (RWBI), an indicator that integrates shopping center footfall, vacancy
rates, and rental rates. RWBI declined sharply in February—March 2022 to
16.7, but by September of the same year, it had risen to 28.3 (Interfax-
Ukraine, 2022, November 7).

According to analysts at CBRE Ukraine and their representative
EXPANDIA (Expandia, 2025, March 31), the total volume of competitive
shopping center supply in the capital has remained at approximately
1.59 million m? in recent years. In total, nine new shopping centers and one
additional phase of a previously built center opened in Ukraine in 2025. The
total retail area commissioned in 2025 amounted to 161 thousand m?. Several
small retail facilities that do not qualify as shopping centers under the
international classification were also commissioned (UCSC, 2025, December 23;
UCSC, 2026).

An analysis of the retail real estate market in Ukraine’s capital showed
that consumer demand and shopping center attendance were positively
affected by macroeconomic changes in 2023, including slowing inflation and
growth in real GDP. Demand increased, the growth of the consumer price
index slowed by 21.1 percentage points, and RWBI reached 29.5 points. The
average market vacancy rate showed a downward trend, reaching 15%
(-2 percentage points) in 2023. Rental rates in Kyiv for the best spaces
(100-200 m?) in prime locations reached USD 40-65/m? per month, an
average increase of 8% since the beginning of the year. Rental rates for other
facilities increased by an average of 10% and ranged from USD 15 to
USD 33/m? per month. Retail property owners began returning to fixed rental
rates, while turnover-linked rent became less common (CBRE, 2024b). During
2023, the overall trend of active retail expansion in the western regions of
Ukraine, primarily by large chain food retailers, continued. A key reason for the
steady recovery in consumer demand was large-scale internal migration.

In 2024, the Ukrainian retail real estate market showed signs of
recovery amid increased consumer activity, stronger retailer confidence, and
the gradual return of international brands. According to UCSC, RWBI
reached 29.8 points (+0.3 percentage points), the highest level since the
beginning of the war. The frequency of offline shopping recovered (+8%
compared with 2023), supporting retailer demand and encouraging
businesses to move away from cautious expansion strategies (Deloitte, 2024,
March 13).

In Kyiv, by the end of 2024, rental rates for typical shopping gallery
units with an area of 100-200 m? in prime facilities ranged from USD 40 to
USD 70/m? per month (+8% since the beginning of the year), while in other
facilities, particularly district-format shopping centers, they ranged from

272 ISSN 2786-7978; eISSN 2786-7986. SCIENTIA FRUCTUOSA. 2026. N2 3



INNOVATIONS IN THE TRADE BUSINESS

USD 18 to USD 38/m? per month (+15% YTD). Owing to growing interest
in prime locations, vacancy in prime shopping centers decreased significantly
to 14% (-3 percentage points YTD), while district-format shopping centers
maintained a consistently low technical vacancy rate of 2-3%. Occupancy
improved across most shopping centers in Kyiv against the backdrop of
strengthening market fundamentals. Average vacancy rates declined to 12%
YTD because of active demand and the lack of new supply (CBRE, 2025).

Rental rates for retail real estate continued to recover and approach
pre-war levels in 2025. In prime retail locations in Kyiv, rates reached
USD 40-70/m? per month for typical gallery units with an area of 100-200 m?,
while in other facilities they ranged from USD 18 to USD 38/m? per month.
The average rental rate increased to USD 17/m?, which was 30% higher than
in the previous year. Vacancy in shopping centers remained elevated,
reaching up to 12.9% in January—June 2025 compared with 13.1% at the end
of 2024 (Interfax-Ukraine, 2025, November 4).

Table 1 presents a comparison of key indicators of the commercial real
estate market across the regions of Ukraine in 2025. The indicators are
presented as ranges and estimates based on analytical market reviews.

Table 1
A Comparative analysis of key indicators
of Ukraine’s retail real estate market by regions in 2025

Indicator L_Jkrame Kyiv city Western regions Eastern regions
national level

12-13 10.5-12 (premium . .
L . - Low with a High due to
Vacancy rate, % (district shopping = shopping centers — Lo
centers — 6-6.5) ) tendency to decrease security risks
40-70 (premium), 15-22 (high street
2 _
R:rrl:nr;t%’]USD/m Zsz()fztga:sf)s 18-40 (other retail), up to 60 3-6
P formats) (central locations)
Change in average L .
rental rates, % 10-18 20-30 84z intewlhubs 1535
compared to 2024 p
Over 50,000
New supply of 161000 11500 (partially Minimal
retail space, m? introduced, partially
postponed)
Footage, people / On average High, especially in
1000 m*> GLA SHU- national level regional centers RiEREEd

Source: compiled by the authors based on (CBRE, 2024a CBRE, 2024b CBRE, 2025;
Colliers, 2025; Nastych, 2025, August 14; PwC & Urban Land Institute, 2025; UCSC,
2025, December 23; UCSC, 2026).

It is projected that the intensification of competition and the moderate
pace of post-war recovery in consumer demand will lead to deep differen-
tiation between innovative retail real estate assets and outdated formats. This
trend will heighten the need for strategic reconceptualization of existing
shopping centers, while retail businesses will be forced to focus on
developing comprehensive omnichannel models of consumer interaction
(Trubei et al., 2023; JLL, 2025).
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Thus, the Ukrainian retail real estate market is characterized by
significant regional differentiation driven by a combination of economic and
security factors. At the national level, a relatively stable, though elevated,
vacancy rate is observed alongside a moderate increase in rental rates. Kyiv
retains its status as a key center of retail development, with minimal vacancy
in prime properties and the highest rental rates. The western regions remain
drivers of regional development due to migration processes, the concentra-
tion of business activity, and growing consumer demand. Low rates and high
vacancy in the eastern regions constrain development activity and create
pent-up demand. These trends point to the asymmetric development of
Ukraine’s retail real estate market and to the growing role of development
and location factors in shaping the economic efficiency of retail market
participants.

Conducting a quantitative assessment of the impact of macroeconomic
and market parameters on the cost of rent allows us to specify the identified
trends and determine the extent of the influence of key environmental factors
on the economic results of the operation of retail facilities.

2. Assessment of the impact of key factors on the rental value
of retail properties

2.1. Regression analysis of the impact of the policy rate and retail
vacancy on rental rates

Analyzing the factors that affect rent is fundamental to retail
development. In this area, a forecasting error of 10-15% in the rental rate can
turn a profitable project into a loss-making one already at the design stage.
In addition, development determines the conceptual content of retail
facilities, including the balance between anchor and small tenants, as well as
the presence of entertainment, service, and public functions, all of which
create a synergistic effect and increase footfall. These factors contribute to
tenants’ turnover growth, enabling developers and property owners to set
higher rental rates or apply combined rental models, in particular, a fixed rate
plus a percentage of turnover.

Macroeconomic factors such as inflation, the policy rate, GDP, and
unemployment, as well as vacancy rates and security risks, to a certain extent,
determine both tenants’ (retailers’) financial capacity and landlords’
strategies. To build the economic-mathematical model, a time series of
indicators was constructed based on officially published data: inflation and
unemployment rates (State Statistics Service of Ukraine, n. d.), the policy
rate and currency indicators (National Bank of Ukraine, n. d.), and gross
domestic product indicators (Ministry of Finance of Ukraine, n. d.).

It is advisable to model the influence of factors on rental rates using
the Kyiv retail real estate market as an example because of both informational
and structural limitations at the national level. The analysis of data on
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premium retail properties in the capital’s shopping centers is supported by
the completeness, transparency, regularity, and analytical coverage of
consulting company reports.

In addition, under martial law, regional retail real estate markets in
Ukraine are developing extremely unevenly under the influence of security
risks, migration processes, and significant differences in business activity.
This complicates the formation of a representative national sample and may
lead to statistical distortions in the modeling results. By contrast, Kyiv, as the
country’s largest consumer and business center, concentrates a substantial
share of high-quality retail real estate, demonstrates the relative stability of
market processes, and at the same time reflects the influence of key factors,
which makes it a representative case for studying the mechanisms of rental-
rate formation.

At the first stage of modeling, a multivariate logarithmic regression
model was used in which the dependent variable, the logarithm of the rent
level for retail real estate, and the independent variables, the NBU policy rate
and the vacancy rate of retail space, were expressed in natural logarithms.
This specification makes it possible to interpret the estimated parameters as
elasticity coefficients reflecting the percentage change in rent in response to
a percentage change in the relevant factors.

Model parameters were estimated using the Python programming
language and specialized libraries for economic and mathematical modeling.
In particular, the NumPy library was used for mathematical operations
and logarithmic transformations of variables, Pandas for structuring and
preprocessing empirical data, and Statsmodels for estimating the parameters
of the regression model using the least-squares method.

A 14-year dataset covering the period from 2012 to 2025 was used for
modeling, with statistics collected at six-month intervals. During the search
for statistically significant relationships, an initial dataset of 14 observations,
with one observation per year, was used. However, this limited number of
observations did not allow statistically significant results to be obtained.
Therefore, the dataset was expanded to 28 observations. As a result, a
logarithmic regression model of the following form was obtained:

In(rent) = 2.7409 — 0.3730-In(nbur) — 0.2886-In(vacancy) , (1)

where: rent — retail property rental rate per 1 sq. m, USD;
nbur — NBU discount rate, %;
vacancy - retail vacancy rate, %.

The exponential form of the economic-mathematical model is as
follows:
rent = e2740%.npur-93730.yacancy 02886 (2)

In logarithmic form, the coefficients for the independent variables
reflect the elasticity of rents with respect to the relevant factors.
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In exponential form, the model demonstrates the multiplicative nature of the
influence of macroeconomic and market factors, where the discount rate and
the vacancy rate of rental space have a restraining effect on the level of rents.

Negative values of the coefficients show that both an increase in the
discount rate and an increase in the vacancy rate of rental space in Kyiv have
a downward effect on rental rates.

The coefficient of determination, R? = 0.567, indicates that 56.7% of
the variation in the logarithm of rents is explained by variation in the policy
rate and the vacancy rate of retail space in Kyiv. The model coefficients and
their significance are presented in Table 2.

Table 2
Coefficients of the logarithmic model and their significance
Variable Coefficient P-value Interpretation
A 1% increase in the NBU
NBU discount rate, In(nbur) —0.3730 0.002 refinancing rate reduces rent by

approximately 0.37%

A 1% increase in the vacancy
—-0.2886 0.011 level reduces rent by

approximately 0.29%

Vacancy rate of retail real
estate in Kyiv, In(vacancy)

Source: calculated by the authors based on the obtained model.

The statistical significance of the estimated coefficients for the
variables nbur and vacancy is confirmed by comparing their p-values with
the generally accepted significance level of 0.05. For the variable nbur, the
p-value is 0.002, and for vacancy, it is 0.011, which is less than the critical
value of 0.05. This allows us to confirm the influence of the selected factors
on the level of rent within the sample.

The obtained coefficients of the model have an elastic interpretation.
In particular, an increase in the discount rate by 1% leads to an average
decrease in rent by approximately 0.37%, which reflects the sensitivity of the
retail real estate market to changes in monetary policy and the cost of
financial resources. At the same time, an increase in the vacancy rate of rental
space by 1% leads to a decrease in rent by approximately 0.29%, which
indicates the influence of market conditions and an imbalance between
demand and supply. A comparative analysis of the coefficient values shows
that the macroeconomic factor — the discount rate — has a greater impact on
the formation of rental rates than the vacancy factor.

The modeling results indicate a statistically significant and econo-
mically justified negative impact of the NBU refinancing rate and the
vacancy rate in shopping centers in Kyiv on rent costs. Higher levels of
monetary tightening and an increase in the volume of vacant retail space are
putting pressure on rental rates, with the impact of macroeconomic factors
being greater than the impact of market conditions.
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2.2. Modeling the dependence of rent on macroeconomic indicators of
inflation and unemployment

At the second stage of modeling, a multivariate logarithmic regression
model was applied in which the dependent variable is the logarithm of the
rent level for commercial real estate, while some independent variables,
in particular the inflation rate and the unemployment rate, are expressed in
natural logarithms. This specification makes it possible to interpret the
estimated coefficients as elasticities reflecting the percentage change in rent
in response to percentage changes in macroeconomic factors. Logarithmic
transformation also helps stabilize variance and provides a better
approximation of nonlinear economic relationships. Model parameters were
estimated using the Python programming language and specialized libraries
for econometric analysis. A 14-year dataset covering the period from 2012
to 2025 was used, with statistics collected at six-month intervals, yielding a
total of 28 observations. As a result of the calculations, a logarithmic
regression model of the following form was obtained:

In(rent) = 5.4402 — 2.1770-In(inflation) + 0.4206-In(unemp), (3)

where: rent — Rent for retail real estate per 1 sq. m., USD;
inflation — Inflation rate in the Ukrainian economy, %;
unemp — Unemployment rate, %.

The exponential form of the economic-mathematical model is as
follows:

rent = e>*402.inflation™2177%. unemp %4206, (4)

In logarithmic form, the coefficients of the independent variables
reflect the elasticity of rents with respect to the relevant factors. In expo-
nential form, the model reflects the multiplicative impact of macro-
economic factors, where inflation and unemployment affect the level of
rents differently.

The coefficient of determination R? = 0.409 indicates that
approximately 40.9% of the variation in the logarithm of rents is explained
by the variation in the level of inflation and unemployment.

The statistical significance of the model as a whole is confirmed by the
value of the F-statistic (8.639) and the corresponding p-value of 0.00141, which
is significantly less than the significance level of 0.05. This allows us to confirm
the joint impact of the independent variables on rents and to conclude that the
model is adequate for analyzing macroeconomic factors of rental rates.
The model coefficients and their significance are shown in Table 3.
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Table 3
Coefficients of the logarithmic model and their significance

Variable ’ Coefficient ’ P-value Interpretation

. A 1% increase in inflation
Inflation rate,

. . —2.1770 0.009 reduces rents by an average of
In(inflation) 2 18%
Unemplovment rate A 1% increase in unemployment
ploy " 0.4206 0.002 increases rents by an average of
In(unemp) 0.42%

Source: calculated by the authors based on the model obtained.

The statistical significance of the estimated coefficients for the
variables inflation and unemp is confirmed by comparing their p-values with
the generally accepted significance level of 0.05. For inflation, the p-value is
0.009, and for unemp, it is 0.002, both of which are below the critical value
of 0.05. This allows us to reject the null hypothesis that the selected factors
do not affect rent and to conclude that they have a statistically significant
effect within the sample.

The modeling results indicate a statistically significant impact of
macroeconomic factors on rental rates. Inflation has a negative effect on
rents, which is associated with a decline in tenants’ real purchasing power
and increased economic uncertainty. It should be noted that under martial
law, the relationship between inflation and rent becomes distorted, and rental
rates may decline even in periods of high inflation because of falling effective
demand. This makes it advisable to assess the impact of the war factor
separately.

The positive relationship between the unemployment rate and rental
rates in Kyiv during 20122025 reflects the specific structural resilience of
the capital’s market. In the pre-war period, this relationship can be explained
by the rapid growth of the city’s service economy, where short-term
fluctuations in unemployment did not restrain investment demand. During
the war period (2022-2025), this effect intensified because of the
concentration of solvent demand and relocated capital in Kyiv. The capital
remained a priority market for retailers, which made it possible to maintain
rental costs at a higher level than in other regions.

2.3. Econometric modeling of the impact of macroeconomic dynamics
and security risks on rent

The third model is a semi-logarithmic regression model in which the
dependent variable, the logarithm of the rent level, is modeled as a function
of the logarithm of GDP and a binary variable reflecting the presence of
martial law. This specification allows the coefficient on GDP to be
interpreted as an elasticity and the coefficient on the martial-law variable as
a percentage structural shift in the level of rent.
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For modeling, a 14-year dataset covering the period from 2012 to 2025
was used, with statistics collected at six-month intervals, yielding a total of
28 observations. As a result of the calculations, a logarithmic regression
model of the following form was obtained:

In(rent) = 2.0159 + 0.5472:In(gdp) — 0.5838-warcond, 5)

where: rent — retail real estate rental rate per 1 sq. m., USD;
gdp — Ukraine’s gross domestic product, million USD;
warcond — Presence of martial law, binary variable, 0 or 1.

The exponential form of the economic-mathematical model is as
follows:

The coefficient on the logarithm of GDP has an elasticity
interpretation: a 1% increase in GDP is associated with an approximately
0.55% increase in rent, all else being equal. The variable warcond captures a
discrete effect: under martial law, rent decreases on average by 44.2%
(79838 — 1), indicating a substantial negative structural impact of the war on
the commercial real estate rental market.

The coefficient of determination R? = 0.523 indicates that about 52.3%
of the variation in the logarithm of rent is explained by changes in GDP and
the impact of war conditions. The statistical significance of the model as a
whole is confirmed by the value of the F-statistic (13.73) and the
corresponding p-value of 9.48 - 107, which is significantly less than
the significance level of 0.05. This allows us to confirm the joint influence
of the independent variables on the logarithm of rent and indicates the
adequacy of the model specification.

The statistical significance of the estimated coefficients for GDP and
warcond is confirmed by comparing their p-values with the generally
accepted significance level of 0.05. For GDP, the p-value is 0.004, and for
warcond, it is 0.001, both below the critical value of 0.05. This allows us to
reject the null hypothesis that the relevant factors do not affect rent and
to conclude that their effects are statistically significant within the sample.

The positive coefficient on GDP indicates that economic growth is
accompanied by higher rental rates, reflecting the beneficial effect of
macroeconomic expansion on the rental market. At the same time, the
negative coefficient on warcond indicates that martial law exerts a significant
downward effect on rents, creating a negative structural effect on market
functioning.

The constructed regression model confirms the hypothesis that the
commercial real estate market depends significantly on both the general
economic environment and the security situation. The commercial real estate
rental market responds moderately to changes in GDP, while the statistically
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significant negative coefficient on warcond demonstrates the severe impact
of the war, which caused structural changes in rent formation.

Conclusions

The research results confirm the hypothesis concerning the impact of
military risks on rent, the formation mechanism of which has shifted from a
purely economic model to a security-oriented one. The security factor has
become critical because of changes in consumer demand, business relocation,
and population migration. Under such conditions, properties with an adaptive
development concept gain a competitive advantage and higher value because
they help ensure business resilience to external threats.

Commercial real estate development is a fundamental pricing
mechanism that synthesizes investment strategies, architectural and spatial
parameters, and management models with the current balance of supply and
demand. Commercial development determines the vector of rental-rate
formation, acting as the point at which investment decisions, the physical
characteristics of a property, and management methods converge within the
market environment. Research into the factors influencing rent, therefore,
provides the foundation for commercial development, as the accuracy of rent
forecasting directly determines project profitability at the design stage.

The results of the economic-mathematical modeling make it possible
to formulate conclusions regarding the factors influencing the commercial
real estate market. The macroeconomic environment was found to have a
stronger effect on rental-rate dynamics than market conditions. Inflation
emerged as the most significant negative factor: a 1% increase in the
consumer price index leads to a 2.18% decrease in rent because of declining
purchasing power. The market also demonstrates an inverse relationship
between rent, the NBU policy rate, and the vacancy rate. In particular, a 1%
increase in the policy rate and a 1% increase in the share of vacant space lead
to decreases in rent of 0.37% and 0.29%, respectively. A moderate positive
elasticity of rental rates with respect to GDP was also identified: 1%
economic growth generates a 0.55% increase in rates. A specific feature of
the Kyiv market is the atypical positive relationship between the
unemployment rate and rent. This can be explained by the capital’s role as a
key hub for capital flows and demand concentration, which modifies
traditional crisis patterns. The introduction of martial law caused
fundamental structural transformations that significantly changed the
parameters governing the functioning of commercial real estate in Kyiv.

Research into the factors that determine rent formation is fundamental
to retail development, as it helps minimize investment risks and ensure
project profitability through quantitative forecasting of the market’s response
to macroeconomic fluctuations and security challenges. For retailers, the
study provides a basis for optimizing operating costs and benefiting from the
synergies of well-designed development even under unstable macro-
economic conditions. Promising directions for further research include
scaling the econometric analysis to the regional markets of Ukraine as
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security disparities diminish, as well as conducting a more detailed study of
the influence of the conceptual synergy of retail facilities on the sustainability
of rental income in the post-war period.
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