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Abstract. Mortgage lending in Kazakhstan has expanded unevenly over the past decade, while changes
in housing provision have followed a smoother path. The purpose of this study is to examine the phase dynamics
of mortgage lending in Kazakhstan in 2015-2024 and to assess whether changes in mortgage lending growth
are associated with subsequent changes in housing provision. The analysis combines a portfolio review of six
mortgage-financing projects with phase-based analysis of annual mortgage lending, housing provision, and
interest-rate data. Portfolio structure is described using the Herfindahl-Hirschman Index (HHI), Shannon
entropy, and the coefficient of variation, while the lag hypothesis is examined with Pearson correlations for one-
and two-year shifts. For the two-year specification, the correlation is r = 0.656 (p = 0.077; 95% CI: —0.091 to
0.930; n = 8). The positive association remains positive in leave-one-out checks, although its magnitude varies
across observations. These results indicate an empirical association rather than a causal effect and should be
tested on a longer or more disaggregated dataset.
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Main provisions. The analysis distinguishes three periods in Kazakhstan’s mortgage
lending dynamics over 2015-2024 and compares average growth in mortgage lending,
housing provision, and interest rates. Six mortgage-financing projects supported by
international financial institutions are examined in terms of portfolio concentration, variation
in project duration, and the distribution of projects across life-cycle stages. With a two-year
lag, mortgage lending growth is positively correlated with housing provision growth (r =
0.656, p = 0.077), while the one-year correlation is weak (r = 0.181, p = 0.641). Since the lag
analysis is based on only eight paired annual observations, this result should be interpreted as
an association and verified using a larger or more disaggregated dataset.

Introduction. Ensuring housing affordability remains an important socioeconomic
challenge in transition economies. In Kazakhstan, rapid urbanization, population
concentration in major agglomerations, and structural constraints on housing supply are
putting additional pressure on the housing market [1]. Despite government housing programs
and the expansion of mortgage lending, the relationship between households’ financial
capacity and their ability to afford housing remains an important issue.
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International organizations emphasize that the development of mortgage financing is an
important tool for reducing the housing shortage in developing countries [2, 3]. At the same
time, the effectiveness of expanding mortgage lending depends on the institutional
environment, the stability of the financial sector, and the construction market’s ability to
convert credit resources into actual housing [4].

In Kazakhstan, the mortgage lending market has experienced periods of rapid growth,
accompanied by changes in monetary policy and structural reforms. However, it remains
unclear whether faster mortgage lending growth is associated with sustained improvements in
housing provision and, if so, over what time lag.

The limited integration of financial and housing indicators in existing studies calls for
a more comprehensive analysis of mortgage lending dynamics and their relationship with
housing provision. The purpose of this study is to describe the portfolio structure of
mortgage-financing projects in Kazakhstan and empirically assess the lagged relationship
between mortgage lending growth and housing provision growth.

Literature review. In Kazakhstan, Akhmedyarova [5] demonstrates the sensitivity of
the mortgage market to monetary shocks, while An, Becker, and Cheng [6] examine the
relationship between housing prices and macroeconomic conditions. Anessova et al. [7] and
Mukayev et al. [8] associate the expansion of mortgage lending with improvements in
housing affordability indicators. Mukhamedov, Sokira, and Kuldasheva [9] examine a
project-based approach to managing non-performing mortgage loans, highlighting the
importance of project-oriented management in addressing risks within mortgage portfolios.
However, these studies focus on specific financial and housing-market aspects, while the
timing of the relationship between mortgage lending and housing provision remains less
explored.

Institutional constraints in Kazakhstan’s housing sector are discussed in detail in [1],
which highlights structural imbalances in urbanization, limited housing provision, and
institutional barriers to the development of the rental market. In the working paper [10], Seitz
also points to the territorial concentration of demand and a mismatch between construction
rates and the needs of rapidly growing cities. These findings suggest the need to examine how
financial resources are translated into changes in housing provision.

International literature emphasizes the key role of housing provision. Baum-Snow and
Duranton [11] link housing affordability to construction elasticity and institutional
constraints, while Bratu, Harjunen, and Saarimaa [12] show that new construction affects the
housing market as a whole through redistribution mechanisms. However, these studies do not
directly examine mortgage financing as a source of investment momentum.

Monetary policy and regulatory dynamics are examined in [13], which demonstrates
the impact of loan-to-value (LTV) restrictions on credit cycles. Study [14] shows that
mortgage choice is influenced by inflation expectations, while [15] identifies behavioral
effects in refinancing decisions. Study [16] demonstrates a link between housing market
conditions and macroeconomic instability.

Institutional aspects of the financial sector are examined in [17], which emphasizes the
role of digital transformation in banking, and in [18], which focuses on the development of
credit risk assessment methods. Study [19] emphasizes the need for an institutionally oriented
approach to sustainable mortgage lending.

Research Gap and Hypotheses. Existing studies on mortgage lending in Kazakhstan
have primarily focused on macroeconomic factors, housing prices, housing affordability
indicators, or regulatory conditions. Less attention has been paid to the timing of the
relationship between changes in mortgage lending and housing provision. Therefore, this
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study focuses on the observed relationship between mortgage lending growth and subsequent
changes in housing provision rather than attempting to establish a causal transmission
mechanism.

The empirical question is whether annual growth in mortgage lending is associated
with subsequent growth in housing provision. Two lag lengths are examined because the
conversion of financial resources into completed housing is unlikely to occur within a single
calendar year. The first lag provides a short-term comparison, while the second captures a
longer implementation interval.

H1: Growth in housing provision is positively correlated with earlier growth in
mortgage lending in Kazakhstan.

The hypothesis is tested using Pearson correlation coefficients for one- and two-year
lags. The analysis is descriptive and does not establish causality.

Materials and methods. This study combines two complementary components: a
descriptive review of six mortgage-financing projects implemented with the support of
international financial institutions and a phase-based analysis of annual mortgage-market
indicators for Kazakhstan over 2015-2024. The portfolio component describes the
distribution and concentration of financing resources. The phase-based component compares
periods with different rates of mortgage lending growth and examines the timing of changes
in housing provision.

The empirical base consists of project information from international financial
institutions and official national statistics on mortgage lending, interest rates, and housing
provision. Mortgage lending is represented by the annual mortgage loan portfolio and its year-
on-year growth rate. Housing provision is measured in square metres per capita, with its
annual growth rate calculated from the corresponding annual levels. Mortgage interest rates
are expressed as percentages. The 2014 observations are included as preceding-year values
required to calculate the initial growth rates for 2015.

The annual indicators used in the analysis are presented in Table 1.

Table 1 — Annual macroeconomic indicators used in the analysis, Kazakhstan, 2014-2024

Year Mort_gage loan Mortgage lending | Housing provision, | Housing provision _ Mortgage
portfolio, bin KZT growth, % m2/person growth, % interest rate, %
2014 861.00 - 21.0 - 10.30
2015 900.78 4.62 21.0 0.00 9.43
2016 983.35 9.17 21.4 1.90 9.28
2017 1,096.55 11.51 21.6 0.93 8.61
2018 1,303.33 18.86 21.9 1.39 8.01
2019 1,767.15 35.59 22.2 1.37 7.60
2020 2,373.22 34.30 22.6 1.80 7.50
2021 3,270.34 37.80 23.2 2.65 8.57
2022 4,637.22 41.80 23.4 0.86 8.66
2023 5,297.33 14.24 23.9 2.14 9.10
2024 6,063.76 14.47 24.5 2.51 9.30

Notes: 1) According to the Bureau of National Statistics of the Agency for Strategic Planning and Reforms of
the Republic of Kazakhstan, the National Bank of the Republic of Kazakhstan; 2) The authors' calculations are
based on official national statistics.
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The annual growth rate is calculated as (Xt /Xt-1 — 1) x100. For example, mortgage
lending growth in 2015 is calculated as (900.78 / 861.00 — 1) x100 = 4.62%. Similarly,
housing provision growth in 2015 is calculated as (21.0 / 21.0 — 1) X100 = 0.00%. Thus, the
observational data for 2014 serve as the base year for the first calculation of growth rates.

The empirical portfolio consists of six mortgage-financing projects supported by
international financial institutions. Their main characteristics are presented in Table 2.

Table 2 — Characteristics of mortgage-financing projects included in the Kazakhstan portfolio

Financin Comple | Durati .
Project IFI g, USD Sgrt tion on, leet;lc)éCIe
min Y year years g

P_romotlng Ipcluswe and Green Housing ADB 17359 | 2024 2026 2 Initiating
Finance Project
P_romotlng C_;ender Equality in Housing ADB 100.00 | 2020 2024 4 Closing
Finance Project
Kazkommertsbank Syndicated Loan EBRD 100.00 | 2007 2012 5 Closing
Bank Center Credit Mortgage Finance Facility | EBRD 10.00 | 2004 2009 5 Closing
BTA IPOTEKA — Mortgage Loan I EBRD 10.00 | 2004 2009 5 Closing
Mortgage Loan: BTA IPOTEKA EBRD 5.00 | 2002 2009 7 Closing

Note: Authors’ compilation based on the Asian Development Bank project database and the European Bank for
Reconstruction and Development project database.

Three descriptive indicators are used for the project portfolio. The coefficient of
variation (CV) describes dispersion in project implementation periods relative to their mean.
The Herfindahl—Hirschman Index (HHI) describes the concentration of financing across
projects. Shannon entropy describes how evenly projects are distributed across the specified
life-cycle stages. These indicators characterize portfolio structure; they are not treated as
direct measures of management quality.

Three quantitative indicators are used to describe the structure of the project portfolio.
The coefficient of variation is used to assess the stability of conditions:

CV—E
=4 ®

where ¢ is the standard deviation of project duration and p is its arithmetic mean. A
higher CV indicates greater relative dispersion in project duration.

The Herfindahl-Hirschman Index is calculated as the sum of squared project funding

shares:
1l

HHI = Z sZ 2)

i=1

where s; is the share of project i in total portfolio funding. Higher HHI values indicate
a more concentrated distribution of financing. No qualitative label such as ‘“high” or
“manageable” is assigned solely from the observed value.
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The distribution of projects across life-cycle stages is described with Shannon entropy:

k
Entropy = —Z piln (p;) 3)
i=1

where p;j the share of projects in life-cycle stage i and k is the number of stages. The
entropy used in the analysis is the unnormalized Shannon entropy, with a theoretical
maximum of In(k). Accordingly, the observed value is not interpreted using universal “low”,
“moderate”, or “high” thresholds.

The phase component uses annual growth rates to describe changes in the mortgage
portfolio and housing provision. The mortgage lending growth rate is calculated from the
current and preceding annual portfolio values:

Xy
gt = (XH) —1x100% (4)

where X; is the mortgage loan portfolio in year t and X1 is the corresponding value in
the preceding year. The annual growth rate of housing provision is calculated using the same
expression.

The annual change in the mortgage interest rate is expressed in percentage points:
Ary = 1re — Tty )

For descriptive comparison, 2015-2024 is divided into three periods according to the
observed trajectory of mortgage lending growth: gradual expansion (2015-2018), accelerated
expansion (2019-2022), and structural adaptation (2023-2024). The division is descriptive
and is not interpreted as a direct measure of institutional maturity.

The lag test compares mortgage lending growth in year t with housing provision
growth in year t+1 and t+2. Pearson’s correlation coefficient is calculated for each
specification. The two-year specification contains eight paired observations (2015-2022
mortgage growth matched with 2017-2024 housing provision growth). The two-year lag was
not selected from a multivariate optimization procedure; it was compared directly with the
one-year specification to assess whether the association changes with the assumed
implementation interval.

The study has several limitations. The lag analysis uses only eight annual paired
observations, and the national aggregates do not capture regional differences or project-
specific completion dates. For this reason, no multivariable regression model is estimated.
Confidence intervals and leave-one-out checks are reported to show the uncertainty associated
with the correlation estimate. A longer annual series or quarterly and regional observations
would allow a more demanding test of the lag relationship.

Results. The portfolio consists of six mortgage-financing projects supported by
international financial institutions, with total reported financing of US$398.6 million. The
calculated indicators are used only to describe the portfolio’s structural characteristics: HHI =
0.32, Shannon entropy = 0.45, average project duration = 4.67 years, and CV = 0.32.

The calculated portfolio indicators are presented in Table 3.
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Table 3 — Portfolio Structure Indicators of Mortgage Projects in Kazakhstan

Indicator Value
Number of projects 6
Total financing (mIn USD) 398.6

Distribution by financing institution (USD min; share, %)
Asian Development Bank 273.59 (68.7%)
European Bank for Reconstruction and Development 125 (31.3%)
Structural concentration

Herfindahl-Hirschman Index (project-level) 0.32
Entropy (life-cycle stage distribution) 0.45
Average project duration (years) 4.67
Coefficient of variation (project duration) 0.32
Notes: 1) Authors’ compilation based on the Asian Development Bank project database and the European
Bank for Reconstruction and Development project database; 2) HHI, Shannon entropy and the coefficient of
variation are calculated by the authors.

The HHI value of 0.32 indicates that project financing is not evenly distributed across
the six projects. The entropy value of 0.45 is reported on the unnormalized Shannon scale and
therefore should be interpreted relative to the number of life-cycle stages rather than against a
universal threshold. The CV of 0.32 indicates the relative dispersion of project durations.
These statistics describe the portfolio structure and do not, by themselves, demonstrate the
quality or effectiveness of project management.

The annual series shows a marked difference between mortgage lending growth and
housing provision growth. Mortgage lending accelerated after 2018, reaching 34.3-41.8% in
2019-2022, before slowing to 14.2-14.5% in 2023-2024. Housing provision growth
remained within a substantially narrower range, from 0.0% to 2.7%. The divergence between
the two series motivates the lag analysis rather than a direct comparison of their
contemporaneous levels.
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Figure 1 — Annual Growth Rates of Mortgage Lending and Housing Provision by Descriptive Phase
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Note: Authors’ calculations based on the data in Table 1

The dynamics of mortgage lending and housing provision growth rates in 2015-2024
show a pronounced cyclicality (Figure 1). After 2018, there was a sharp acceleration in
mortgage lending growth, which reached 34-42% in 2019-2022, followed by a slowdown to
14-15% in 2023-2024. The growth in housing provision is characterized by a smoother
trajectory and a smaller amplitude of fluctuations.

The annual series is consistent with the possibility of a delayed relationship: the
strongest mortgage-lending growth occurs before the higher housing-provision growth
observed in later years. This visual pattern is treated as a reason for testing lags, not as
evidence of a transmission mechanism.

Across the three descriptive periods, average mortgage lending growth was 11.0% in
2015-2018, 37.4% in 2019-2022, and 14.4% in 2023-2024. Average housing provision
growth was 1.1%, 1.7%, and 2.3%, respectively. The corresponding average interest rates
were 8.8%, 8.1%, and 9.2%. These period averages show that housing provision continued to
increase when mortgage lending growth slowed, which is consistent with a lagged
interpretation but does not establish causality.

Aggregating the indicators across the three descriptive phases shows the same pattern
(Figure 2). In Phase | (2015-2018), average mortgage lending growth was 11.0%, while
housing provision growth averaged 1.1% and the average mortgage interest rate was 8.8%. In
Phase Il (2019-2022), mortgage lending growth increased to 37.4%, while housing provision
growth averaged 1.7% and the average interest rate was 8.1%. In Phase Ill (2023-2024),
mortgage lending growth slowed to 14.4%, while housing provision growth reached 2.3% and
the average interest rate increased to 9.2%.
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Figure 2 — Average Financial Indicators by Descriptive Phase

Note: Authors’ calculations based on the data in Table 1

To test H1, Pearson correlations were calculated for one- and two-year lags. The one-
year specification gives r = 0.181 (p = 0.641; n = 9), indicating little linear association in this
specification. The two-year specification gives r = 0.656 (p = 0.077; n = 8), with a 95%
confidence interval from -0.091 to 0.930. Thus, the two-year coefficient is positive and
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reaches the 10% significance level, but the confidence interval is wide and includes zero. In
leave-one-out calculations, the correlation coefficient remains positive, ranging from 0.538 to
0.935, showing that its sign is not reversed by removal of a single observation. The variation
in magnitude nevertheless confirms the sensitivity of the estimate to the small sample.

Discussion. The phase-based analysis identifies three distinct periods in the annual
mortgage lending series: gradual expansion in 2015-2018, accelerated expansion in 2019-
2022, and structural adjustment in 2023-2024. These periods are defined by the observed
dynamics of mortgage lending growth, while interest rates and housing provision provide
additional descriptive context.

The second period records the strongest growth in mortgage lending, whereas housing
provision changes more gradually. In the final period, mortgage lending growth declines to
14.2-14.5%, while housing provision growth reaches 2.1-2.5%. This sequence is consistent
with a possible delayed response; however, housing provision may also be influenced by
other factors, including construction capacity, household income, housing prices, government
programmes, and regional supply conditions. The available dataset does not allow these
factors to be isolated.

Portfolio indicators provide additional structural information for the phase analysis.
The Herfindahl-Hirschman Index (HHI) measures the concentration of project financing,
entropy describes the distribution of projects across life-cycle stages, and the coefficient of
variation (CV) measures dispersion in project duration. Taken together, these indicators show
that the six-project portfolio has measurable concentration and variation in implementation
periods. They should not be used to infer that the portfolio is “manageable” or that its
management is effective without additional performance indicators.

Conclusion. This study examined the phase dynamics of mortgage lending in
Kazakhstan and the structure of a six-project mortgage-financing portfolio. Three descriptive
periods were identified for 2015-2024 based on the observed trajectory of mortgage lending
growth. Portfolio analysis yielded HHI = 0.32, Shannon entropy = 0.45, and CV = 0.32; these
indicators describe financing concentration, stage distribution, and variation in project
duration rather than institutional maturity or management quality.

The lag analysis indicates a positive association between mortgage lending growth and
housing provision growth at a two-year lag (r = 0.656, p = 0.077; 95% CI: -0.091 to 0.930; n
= 8). The one-year association is weak (r = 0.181, p = 0.641; n = 9). The positive sign of the
two-year coefficient is preserved in leave-one-out checks, although the coefficient varies
materially across specifications.

The results therefore support H1 only in the sense of an observed positive correlation
at the two-year lag. They do not establish a causal relationship or demonstrate a specific
mechanism through which mortgage lending affects housing outcomes. The findings should
be reassessed using a longer time series and, where possible, quarterly or regional data
incorporating additional measures of housing-market conditions.

The main limitation is the small number of annual observations available for the lag
analysis and the use of national aggregates. Future research could extend the analysis to
regional data, project-level completion dates, housing prices, household income, mortgage-
payment burden, and housing construction volumes. Such data would allow the relationship
between mortgage financing and housing provision to be examined with greater statistical
precision.
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KA3BAKCTAHIAFBI HTIOTEKAJIBIK KPEJUTTEYAIH TIOPT®EJBAIK K¥PbIJIBIMbI ’)KOHE
UIOTEKAJIBIK KPEJIUTTEY MEH TYPFBIH YAMEH KAMTAMACHI3 ETITY APACBIHJIAFBI
JATTBIK BAMJIAHBIC

KA Myxameoos'", T.C. Coxupa', 2K.H. Kycmonoaesa', E.K. Bapnviko6’

10n-Dapabu amvinoaser Kaszax ynmmoix ynueepcumemi, Aamamul, Kazaxcman
2Hapxos ynusepcumemi, Ammamot, Kasaxcman

Tyiiin. Kasaxcmanoa unomexkanblk Kpeoummey COH2bl OHIUCLLIObIKMA OIpKenKi emec KapKblHMeH oChii,
an mypevlh YuMeH KamMmamacul3 eminy KopcemKiui CanviCmulpmanst mypoe basy e32epoi. 3epmmeyliy
maxgcamor — 2015-2024 ocvinoapoassl unomekanvix kpeoummeyoiy as3anvlk OUHAMUKACLIH CUNATNIMAY HCIHE
unomexanvlK Kpeoummey 6cCiMi MeH MYPeblH YUMeH KAMMAMACLI3 eminry ociMi apacbiHOasvl KelliHee
Ka0bIpblian bauiansicmsl baganay. 3epmmeyoe XanvlKapanblk Kapiicbl UHCIMUMYMmMapelibll KOL0AYbIMeH iCKe
ACbIPLINAH aNMbl UNOMEKATBIK KAPHCHIIAHOBIPY HCOOACLIHBIY NOPMPENbOIK CUNAMMAMANAPLL HCIHE HCHLIObIK
MAKPOKAPHCHIILIK KopcemKiuimep Kapacmouipviiadel. Tlopmeens xypwinvimor Xepgunoar—Xupwman unoexci,
Lllennon sumponuscul sHcone sapuayus KodQPuyuenmi apKvlivl CUnammanobvl, ai 1aemelx eunomesa Oip dcoue
eKi JHcobL10bIK azmap yuiin Hlupcon xoppenayusacsl apkwiabl mexcepindi. Exi scvinoviy nae 6otivinua Koppenayus
ko3puyuenmi v = 0,656 (p = 0,077; 95% CI: —0,091-0,930; n = 8) 6onowi. Homuosice oy Oainanvicmol
KOPCEeMKEHIMEH, ceOen-canoapivlk mayeioilikmi 0aneloemMeidi JcaHe KeHelmineen Oepekmep 0a3acbiHOA
Koculmua mekcepyoi Kasicem emeoi.

Tyitinoi ce3dep: unomekanvl Kpeoummey, MYPblH VUMeH KAMmMamacels eminy, nopmdens
Kypblavimbl, Gasanviy manoay, Kasaxcman.

HOPT®EJIBHAS CTPYKTYPA U JIAT'OBAS CBSI3b MEXY HITIOTEUYHBIM
KPEJAUTOBAHHUEM U OBECIIEYEHHOCTBIO )KHJIBEM B KABAXCTAH

KA Myxameoos'", T.C. Coxupa*, JK.H. Kycmonoaesa', E K. Bapnvikos®

'Kazaxckuii nayuonanouuiil ynusepcumem umeny anv-Papabu, Aamamol, Kazaxcman
2S/ihmgepcumem Hapxo3s, Anmamul, Kazaxcman

Pe3tome. B Kazaxcmane unomeunoe kpeoumosauue 6 meyeHue nocieone2o 0ecamuiemus pa3euéailocs
HEPABHOMEPHO, M020a KaK 00ecne4eHHOCHb HACENeHUs HCUTbEM UMEHANACh Donee naaeHo. Llenv ucciedosanus
— oxapaxkmepuz08amv (Ba308yr0 OUHAMUKY UNOMEeYH020 Kpedumoeanus 6 2015—2024 ze. u oyenums Hanruuue
71420801 C8A3U MeHcOy MeMNamu pocma UNOmeyHo20 Kpeoumosanus u 00ecneyenHoCmoblo HaceleHUs HCUNbEM.
Hccnedosanue obveounsiem aumaius wiecmu NpOeKmos UNnOmeuHo20 (QUHAHCUPOBANUS, Peanu308aHHbIX NpU
no00epIHCKe MEeNCOYHAPOOHBIX (QUHAHCOBBIX UHCIUMYMO8, U (PA306blll AHAIU3 20006bIX MAKPODUHAHCOBHIX
nokazameneti. Cmpykmypa nopmeeisi Onucbl8aemcs ¢ NOMoubio unoexca Xepunoara—Xupwimana, sumponuu
Llennona u xodduyuenma sapuayuu, sunomesa o iaze NPOePsEMcs ¢ UCNOab308anuem xoppeasyuu Iupcona
0151 1206 68 00uH u 08a 2oda. Ilpu 0eyxaremuem naze noayueHa noaoxicumenvras Koppeiayus v = 0,656 (p =
0,077, 95% [HU: —0,091-0,930; n = §8). Pesynbmam yKazvlaem HA CMAMUCHUYECKVIO CB853b, HO He
yCmauasausaem nPULUHHYIO 3a8UCUMOCHb U mpebyem nposepKu Ha boiee uWupoKol ebl00pKe.

Knrouesvte cnoea: unomeunoe kpedumosanue, 06ecCneyueHHoCmy JCUIbEM, NOPMpenvHaAs cmpyKmypa,
@aszosviii ananus, Kazaxcman.
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