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ABSTRACT

In the context of increasing macroeconomic instability and increasing credit risks, the analysis of the factors
of formation of problem mortgage loans in the banking system is becoming particularly relevant. This study
aims to develop and propose a conceptual project-based framework, the NPL Project Approach that con-
ceptualizes the management of non-performing mortgage loans as an integrated project cycle. The meth-
odological basis of the research consists of methods of descriptive statistics, correlation analysis and mul-
tiple regression modeling. The empirical basis of the study consists of data collected from the Bureau of
National Statistics and the National Bank of the Republic of Kazakhstan for the period 2020-2024, including
indicators of household income, gross domestic product, inflation, interest rates, deposits and overdue
debt. The analysis results show that the average level of problem loans in the European Union decreased
from 2.6% in 2020 to 1.9% in 2024, reflecting an increase in the effectiveness of credit risk management
systems. In Central Asian countries, the level of problem loans in Kazakhstan decreased from 6.9% in 2020
to 3.1% in 2024, indicating a partial improvement in the quality of the loan portfolio, but sensitivity to the
growth of mortgage lending remains. The prospects for further research include empirical verification of
the model based on case studies of emerging market banks, quantification of its impact on loan portfolio
performance, as well as adaptation of the approach to other non-mortgage lending segments.
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AHHOTALUMA

B ycnoBuAX ycuneHUa MaKpPO3IKOHOMMYECKOM HECTAabUABbHOCTU M POCTa KPEAUTHbIX PUCKOB OCOBYHO aK-
TyaNbHOCTb NpuobpeTaeT aHann3 GakTopoB GOPMUPOBAHMA MPOBJEMHBIX UMOTEYHbIX KPeauToB B BaH-
KOBCKOW cucTteme. [laHHOe UccneaoBaHMe HamnpasBieHo Ha Pa3paboTKy M NpeasioKeHne KOHLLEeNTyaAbHOM’
NPOEKTHOI Moaenn ynpasaeHua npobaemHon 3agonkeHHocTbto (NPL), KoTopas paccmaTpuBaeT ynpasie-
HWe NPO6JEeMHbIMU MMOTEYHbIMU KPeaUTamMM Kak MHTErPUPOBaHHbIA MPOEKTHbIN UnMKA. MeTogonornye-
CKYIO OCHOBY MCC/Ie0BaHUA COCTaBAAOT METOAbI ONMUCATENbHOM CTaTUCTUKK, KOPPENALMOHHOFO aHaA13a
N MHOYECTBEHHOrO PerpeccMoHHOro MOAENNPOBAHMA. IMNUPUYECKYIO a3y MCCIef0BaHNA COCTABAAIOT
[AaHHble, cobpaHHble 13 bropo HaLMOHaNbHOM CTaTUCTUKKM M HaumoHanbHoro 6aHKa Pecny61vku KasaxcTtaH
3a nepuog 2020-2024 rr., BKAOYAA MOKA3aTeN N AOXOA0B HACE/NIEHWUA, BAaIOBOr0 BHYTPEHHErO NPOAYKTA,
YPOBHA MHOAALMM, NPOLEHTHbIX CTAaBOK, 06beMa AEMNO3UTOB U NPOCPOYEHHOM 3a40/1KEHHOCTU. Pe3ybTa-
Tbl aHa/IM3a NOKa3bIBaAOT, YTO CPEeAHMUI YPOBEHD NPODHAEMHbIX KpeanToB B EBPONEMCcKoOM coto3e CHU3MACA
€2,6%82020r. 80 1,9% B 2024 1., 4TO OTpPaKaeT NoBbieHMEe 3GGEKTUBHOCTN CUCTEM YNPABNEHUA KPeaUT-
HbIM PUCKOM. B cTpaHax LleHTpanbHOM A3nn ypoBeHb NPobieMHbIX KpeanToB B KasaxctaHe CoKpaTuca
€ 6,9% B 2020 1. no 3,1% B 2024 r., UTO CBUAETENLCTBYET O YaCTUYHOM YNYYLIEHUWN KayeCcTBa KpeauTHO-
ro noptdensa, ogHAKO COXPAHAETCA YyBCTBUTENbHOCTb K POCTY MMOTEYHOTO KpeauToBaHuA. NepcnekTusbl
OaNbHEMLWNX UCCef0BaHUI BKIKOYAOT SMNMPUYECKYHO MPOBEPKY MOAEIN HA OCHOBE KeNc-uccaefoBaHUM
6aHKOB Pa3BMBAOLLMXCA PbIHKOB, KOJIMYECTBEHHYIO OLLEHKY €€ BAUSHMA Ha NOKa3aTean KpeguTHOro nopT-
dena, a TakKe aganTaLmio NOAX04A K APYrMM CETMEHTaM KPeaUTOBAHWUA, HE CBA3AHHbIM C MMOTEKOM.

K/MKOYEBBLIE C/IOBA: npobnemHbiii KpeauT, KpeauT, KpeguTHbIM pUCK, 6aHK, BaHKOBCKaa cTpaTerus,
¢durHaHcoBasA cTabunbHOCTb, GMHAHCOBOE peryinpoBaHMe, SKOHOMUYECKAA YCTOMUMBOCTb
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INTRODUCTION

Non-performing mortgage loans remain a major
source of financial instability in banking systems,
especially in emerging market economies, where
rapid mortgage lending expansion is accompanied
by heightened sensitivity to macroeconomic shocks.
The level and persistence of non-performing loans
(hereinafter — NPLs) in mortgage portfolios are de-
termined by a complex interaction among borrow-
er behaviour, housing-price dynamics, credit stan-
dards, monitoring quality, regulatory policy, and
the organisational maturity of financial institutions.
Since mortgage credit risk develops unevenly over
time and across regions, the diagnosis, forecasting
and management of NPLs remain serious challenges
for both banks and regulators.

Recent international monitoring confirms signif-
icant regional differences in NPL dynamics. In the
European Union, the average NPL ratio declined
from approximately 2.6% in 2020 to around 1.9%
in 2024, reflecting improvements in supervisory
systems and risk-management practices. In con-
trast, several emerging markets in Europe and Asia
continue to face higher and more volatile levels of
non-performing assets due to rapid credit growth,
institutional constraints and increased exposure to
macroeconomic shocks, while the average NPL ratio
for Asia as a whole remains around 1.6% but masks
large cross-country differences (EBRD, 2025; ADB,
2025).

Existing approaches to managing NPLs tend to
focus on individual components of the credit-risk
management system. Numerous studies examine
borrower-level credit-risk modelling, default fore-
casting, or macroprudential regulation, while oth-
ers analyse monitoring procedures or restructuring
mechanisms (Crouhy et al., 2000; Suryanto et al.
2022; Bermpei et al., 2023; Cenzon & Szabo, 2024).
However, these approaches are often developed
separately and rarely integrated into a single orga-
nizational framework. As a result, analytical models
are implemented without clear links to operational
processes, monitoring signals are not systematically
connected to intervention decisions, and regulatory
constraints do not always ensure coordinated action
by banks, supervisory authorities and government
agencies.

At the same time, recent research and practice
in banking management show that complex orga-
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nizational transformations such as digitalisation,
risk-management reforms and process restructuring
are increasingly implemented within project-based
structures. Project management provides structured
phases, clearly defined responsibilities and feedback
mechanisms that help align analytical tools, oper-
ational procedures and strategic decisions within a
single governance structure. Applying this logic to
the management of non-performing mortgage loans
suggests that NPL resolution should be organised
as an integrated project cycle rather than as a set of
fragmented analytical and operational activities.

Despite a growing body of research on credit risk,
NPL determinants and supervisory policy, existing
studies rarely treat the management of non-perform-
ing mortgage loans as a unified project-oriented
process that links early-warning systems, ongoing
monitoring, intervention measures and portfolio re-
silience within a single organizational framework.
This gap limits the ability of banks and regulators to
coordinate decisions at different stages of the credit
cycle, especially in emerging economies character-
ised by rapid growth in mortgage lending and higher
macro-financial volatility.

Therefore, this study aims to develop and pro-
pose a conceptual project-based framework, the
NPL Project Approach that conceptualizes the man-
agement of non-performing mortgage loans as an
integrated project cycle. The relevance of the frame-
work is substantiated through an analysis of recent
NPL dynamics and institutional practices in Europe-
an and Asian banking systems, providing a basis for
more coordinated and effective NPL management
strategies.

LITERATURE REVIEW

Early discussions of credit risk in the first half of
the twentieth century were primarily descriptive and
supervisory, relying on expert judgment and simple
balance sheet indicators rather than formal statisti-
cal models. A major methodological shift occurred
in the 1960s with the emergence of quantitative
approaches, most notably Altman’s Z-score model
(1968), which introduced discriminant analysis for
bankruptcy prediction and became a benchmark
for firm-level credit-risk assessment. In the 1970s,
structural models further advanced the field, with
Merton’s (1974) framework conceptualizing default
as a contingent-claims problem driven by the sto-
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chastic dynamics of firm asset values and leverage.
During the 1980s and 1990s, the focus expanded to
portfolio-level risk, leading to the development of
credit portfolio models that account for default cor-
relations and loss distributions (Crouhy et al., 2000).
Regulatory and methodological reviews, including
those of the Basel Committee on Banking Super-
vision (BCBS, 1999) and later retrospective analy-
ses of credit-risk models, highlighted both the an-
alytical strengths and practical limitations of these
approaches, emphasizing issues such as parameter
instability, data requirements, and model risk in re-
al-world banking applications (Altman et al., 2017).

Since the early 2000s, the literature has increas-
ingly focused on portfolio-level risk management,
regulatory capital and the macro-financial environ-
ment in which NPLs accumulate. Advances in in-
ternal ratings-based approaches and credit portfolio
modelling have stimulated research on stress testing
and economic capital, highlighting how macroeco-
nomic cycles, sectoral shocks and portfolio compo-
sition jointly shape expected and unexpected losses
on bank balance sheets (Crouhy et al., 2000). At the
same time, cross-country empirical studies have an-
alyzed how GDP growth, unemployment, interest
rates, credit expansion and bank-specific character-
istics explain the accumulation of NPLs in differ-
ent banking systems. International institutions have
compiled extensive databases on the dynamics of
NPLs during banking crises and on the effectiveness
of alternative resolution strategies, World Bank re-
views of NPL management in banks, and regional
assessments of the causes, impacts and resolution
strategies of NPLs in Asia and Europe (Van Zwi-
eten, 2019; ADB & ECB, 2021). Complementary
regional monitoring reports further document re-
cent NPL developments: high-frequency evidence
on the evolution of NPLs in Asian banking systems
is provided by the Asian Development Bank and
IPAF Asia, while European monitoring reports track
post-crisis balance-sheet repair in Europe and Cen-
tral and Eastern Europe (ADB, 2025; EBRD, 2025).
Taken together, these contributions have shaped a
macro-prudential and institutional perspective on
NPLs, which complements traditional micro-level
credit-risk models and provides a basis for more re-
cent research on mortgage NPLs.

Against this backdrop, the contemporary aca-
demic literature on NPLs can be divided into sev-
eral interconnected research streams, which provide

a structured framework for analysing prior work
and positioning the proposed model. Recent stud-
ies emphasize that the formation and management
of non-performing mortgage loans is a multifacto-
rial process involving behavioral, macroeconomic,
regulatory and institutional elements. Analyzes of
structural instability in default models show that
borrowers and financial intermediaries adapt to
lenders' policies, leading to systematic biases in
default-probability forecasts and an increase in the
volume of NPLs (Smith & Yezer, 2025). The impor-
tance of behavioural factors is confirmed by research
showing that households' inflation experience and
expectations affect mortgage-product choice and the
probability of future delinquency (Cenzon & Szabo,
2024). The spatial connectedness of housing mar-
kets increases the sensitivity of mortgage portfolios,
as Balcilar et al. (2024) showed that during periods
of macroeconomic instability, price shocks spread
more quickly across regions. At the same time, cli-
mate risks are becoming an independent driver of
deterioration in mortgage asset quality. Holtermans
et al. (2024) demonstrated that extreme weather
events significantly increase the probability of pay-
ment arrears. At the institutional level, Bianco et al.
(2025) showed that regulatory changes redistribute
the share of risky loans between large and small
banks, thereby affecting future NPL levels.

First, therefore, a large number of studies exam-
ine the macroeconomic and behavioral determinants
of mortgage delinquency and default, highlighting
the combined impact of income dynamics, housing
prices, expectations and regulatory changes on the
formation of non-performing mortgage loans and
linking earlier macro-prudential work on NPL cy-
cles with recent behavioral and spatial perspectives.
In the field of credit risk modeling, there is a clear
shift from static scoring models to more advanced
algorithms that account for borrower behavior and
external shocks. Bosker et al. (2025) examined ma-
chine-learning-based variable selection in clustered
credit risk models, while Suryanto et al. (2022) and
Sanz-Guerrero and Arroyo (2025) analyzed transfer
learning and large language model approaches for
credit risk and delinquency prediction in environ-
ments with limited or evolving default data. Chen et
al. (2025) and Han et al. (2025) showed how non-
linear optimisation, gradient-descent tree algorithms
and symmetry-aware deep-learning architectures
can be combined to enhance credit-risk assessment
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and credit-strategy design. Noriega et al. (2025)
provided evidence from Peru that crisis-period de-
linquency prediction can be improved by tailoring
machine-learning models to critical external factors,
reinforcing the importance of model adaptability
in volatile macro-financial environments. Together
with research on Bayesian models within interna-
tional financial reporting standards and on cluster
and deep-learning models for robust estimation of
default probabilities and expected losses, these stud-
ies demonstrate how modern analytical tools expand
the classical credit-risk toolkit.

Second, a rapidly expanding stream of research
focused on methods for modeling and forecasting
credit risk, shifting from traditional scoring sys-
tems to advanced statistical and machine learning
approaches that integrated behavioral, textual, and
macro-financial information and extended beyond
the classic models of the late twentieth century. Re-
search on credit monitoring emphasized the transi-
tion from static control procedures to process-orient-
ed and digital methods. Process mining and business
process analysis algorithms that integrated industry
standards and internal bank knowledge were able to
identify rare but critical deviations (Li et al., 2025).
Bermpei et al. (2023) showed that managers' per-
sonality traits influenced monitoring styles in syn-
dicated loans, with more individualistic managers
tending to apply softer control, thereby altering the
portfolio's risk profile. Instefjord and Nakata (2022)
argued that micro-prudential regulation reduced
banks' incentives to engage in dynamic monitor-
ing, increasing their reliance on static approaches.
Crosato et al. (2024) demonstrated that alternative
digital data, such as website structure, content, and
online activity, could be used to construct contin-
uous monitoring indicators that signalled borrower
deterioration earlier than traditional reporting. Be-
yond anomaly detection in business processes, Silva
et al. (2019) and Simonovi¢ and Todorovi¢ (2019)
showed that Monte Carlo simulation and project
management techniques could be applied to banking
operations and product development, highlighting
the relevance of quantitative tools for operational
risk and innovation management, while Christou et
al. (2010) demonstrated that agile process frame-
works could be successfully adapted to banking IT
projects, anticipating later developments in digital
transformation in the sector.

Third, a growing body of literature therefore anal-
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yses monitoring mechanisms and early-warning sys-
tems, emphasising the transition from static checks
to continuous, process- and data-driven oversight of
borrowers and portfolios, and addressing weakness-
es of earlier frameworks in which monitoring was
primarily viewed as a static back-office function.
The literature on restructuring and optimizing prob-
lem-loan processes analyzes how the combination
of data, timing and intervention methods affects the
effectiveness of debt collection. Chai et al. (2023)
proposed an integrated analytical approach to iden-
tify hidden default patterns in loans to small and me-
dium-sized enterprises. Witzany and Kozina (2022)
described that regression models for estimating time
to recovery outperform logistic models when choos-
ing the timing of the transition to soft collection
measures. Gutkowski (2021) demonstrated that suc-
cessful sovereign-debt restructuring creates macro-
economic conditions conducive to domestic credit
growth. Forster and Sun (2022) confirmed that mac-
ro-prudential policies, including loan-to-value regu-
lation, can smooth credit-price cycles and reduce the
likelihood of future NPLs.

Fourth, a substantial body of work examines re-
structuring mechanisms and regulatory instruments
aimed at reducing the accumulation of non-perform-
ing assets by linking micro-level collection strate-
gies with macro-prudential instruments and sover-
eign-debt resolution, echoing the policy-oriented
NPL literature developed by international institu-
tions. The regulatory environment, more broadly,
is a key factor in determining the volume of NPLs.
Rahman et al. (2023) showed that fiscal consoli-
dation in countries with high public debt increas-
es the share of NPLs: soft consolidation leads to a
moderate deterioration in portfolio quality, whereas
hard consolidation causes a pronounced increase in
NPLs. From a supervisory and accounting perspec-
tive, Jakubik and Teleu (2025) examined how IF-
RS-9-based expected-credit-loss frameworks affect
credit-risk assessment in uncertain environments,
while Scope Ratings (2025) and the EBRD's NPL
Monitor (2025) provided practitioner-oriented ev-
idence on how regulatory guidance, provisioning
practices and secondary-market development influ-
ence banks' NPL trajectories. Authors also empha-
sise that cross-country data comparability is ham-
pered by differences in NPL definitions, treatment
of restructured loans, and compliance with interna-
tional reporting standards, underscoring the need to
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analyse regulatory and fiscal conditions when for-
mulating NPL-management strategies.

Research on project management and organi-
zational change in the banking sector shows that a
significant proportion of transformation initiatives
is implemented through structured project mech-
anisms. Iljins and Skvarciany (2015) showed that
effective change management is crucial for build-
ing and maintaining customer trust in commercial
banks, while Sarfraz et al. (2018) analyzed how
environmental-risk-management strategies and cor-
porate social responsibility shape project-financing
decisions, highlighting the need to integrate sustain-
ability and stakeholder engagement into banking
project cycles. Rodrigues et al. (2023) highlighted
the central role of technology-management capabil-
ities in driving successful digital transformation in
banks, demonstrating that the quality of coordina-
tion, communication and agile governance within
project teams is a key determinant of transformation
outcomes. These studies, together with earlier work
on Monte Carlo simulation in banking operations,
agile process frameworks in banking IT and proj-
ect-management techniques in banking product de-
velopment, reinforce the view that complex banking
initiatives from risk-management reform to digital-
isation, benefit from structured project cycles with
clearly defined stages, roles and coordination mech-
anisms (Silva et al., 2019; Simonovi¢ & Todorovic,
2019).

Finally, recent research on project management
and organizational change in the banking sector em-
phasizes that complex transformations, including
risk-management and digitalisation initiatives, are
typically implemented through structured project
cycles with clearly defined stages, roles and coor-
dination mechanisms, suggesting that similar proj-
ect structures may be useful for organising NPL
management. International practice has contribut-
ed significantly to the understanding of NPL man-
agement. An analysis of World Bank country cases
(Bauze, 2021) showed that the successful reduction
of NPLs in countries such as Serbia, Albania, Slo-
venia, and Tunisia was achieved through compre-
hensive, structured, and inter-agency strategies that
were broadly consistent with cross-country policy
reviews of NPL management (World Bank, 2019;
ADB & ECB, 2021). These countries established
working groups on NPL reduction, set measurable
targets, developed project plans and allocated roles

among banks, regulators and government agencies.
This experience confirms that NPL management re-
quires a project-based approach with phased imple-
mentation, coordination among participants, clear
control mechanisms, stakeholder engagement and
adaptable solutions.

Overall, the literature shows that macroeconom-
ic variables, borrower behavior, supervisory inten-
sity and the organizational maturity of banks influ-
ence the risk of non-performing mortgage loans.
Multi-level and integrated NPL management should
combine analytical models, process monitoring, re-
structuring mechanisms, the regulatory context and
a project-based approach to managing banking pro-
cesses. At the same time, existing research streams
primarily develop these components in isolation and
rarely conceptualise the management of non-per-
forming mortgage loans as a single, integrated proj-
ect cycle. As a result, banks and regulators receive
fragmented recommendations on default forecast-
ing, monitoring, restructuring or regulatory design,
but lack a unified concept that combines early risk
identification, continuous monitoring, interven-
tion measures and long-term portfolio sustainabil-
ity within a coherent organizational structure. This
methodological gap motivates the present study
and underpins the development of the NPL Project
Approach model, which treats the management of
non-performing mortgage loans as an integrated
project cycle.

METHODOLOGY

This study is qualitative and conceptual, relying
on secondary data analysis and theoretical synthesis
rather than on primary empirical data collection. It
adopts a structured conceptual research design that
integrates a targeted literature review, a compar-
ative analysis of secondary macroeconomic data,
and an integrative synthesis procedure to develop a
practice-oriented framework for managing non-per-
forming mortgage loans. A conceptual research
design was chosen because the study aims to syn-
thesise fragmented knowledge across multiple dis-
ciplines credit risk, banking regulation, and project
management into an integrated framework, rather
than to test specific hypotheses on primary data. The
research followed four sequential stages.

At the first stage, a structured search and selec-
tion of academic sources was conducted. The search
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covered international peer-reviewed journals in-
dexed in Scopus and Web of Science, as well as re-
ports and databases of international financial institu-
tions (IMF, World Bank, ADB, EBRD, ECB, Scope
Ratings). The primary time frame was 2010-2025,
although seminal earlier works that established the
theoretical foundations of credit risk analysis (e.g.,
Altman, 1968; Merton, 1974; Basel Committee,
1999; Crouhy et al., 2000) were also included where
relevant.

The search was conducted in English using key-
word combinations such as ‘non-performing loans’,
‘mortgage default’, ‘credit risk’ modeling”, ‘NPL
resolution’, ‘early warning systems’, ‘loan portfolio
monitoring’, ‘restructuring of distressed debt’, and
‘project management in banking’. Publications were
retained if they (i) directly addressed non-perform-
ing loans in banking or mortgage markets, credit
risk, monitoring or restructuring; (ii) analyzed insti-
tutional, regulatory or organizational mechanisms of
NPL management; and (iii) contained conclusions
with clear implications for managerial practice.
Studies that mentioned non-performing loans only
in passing were excluded. A large body of literature
was initially reviewed, of which 41 publications met
the inclusion criteria and were retained for thematic
analysis. It should be noted that the search was lim-
ited to English-language sources and did not follow
a formal systematic review protocol (e.g. PRISMA);
accordingly, the procedure is best described as a
structured narrative review with explicit inclusion
criteria.

At the second stage, the selected publications
were grouped into five thematic streams correspond-
ing to the main components of NPL management:
(1) macroeconomic and behavioral determinants
of mortgage default; (2) credit-risk modeling and
forecasting methods; (3) monitoring mechanisms
and early-warning systems; (4) restructuring instru-
ments and macroprudential tools; and (5) project
management and change management in financial
institutions. Within each stream, the strengths and
limitations of existing approaches were identified,
and possibilities for their integration into a unified
system were assessed.

In the third stage, a comparative analysis of sec-
ondary data on NPL dynamics was conducted. Two
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summary tables in heatmap format were compiled
using publicly available data from Scope Ratings
GmbH (2025) for EU countries and IPAF Asia
(2025) for Asian sub-regions, covering the period
2020-2024. In addition, forward-looking NPL pro-
jections published by the Asian Development Bank
(2025) were used to supplement the retrospective
analysis. The comparative analysis illustrated re-
gional differences in credit-risk trajectories and con-
textualised the relevance of the proposed framework
for emerging mortgage markets.

At the fourth stage, a conceptual synthesis pro-
cedure was applied to develop the NPL Project
Approach model. Based on the thematic analysis
of the literature and the patterns identified in the
comparative data, the key phases of non-performing
loan management (early risk identification, moni-
toring and intervention, portfolio and sustainabili-
ty management) were mapped to the typical stages
of a project cycle (initiation, planning, implemen-
tation, monitoring and closure), drawing on estab-
lished project-management standards (PMBoK, ISO
21502). For each phase, the roles of banks, regu-
lators and government agencies, the main informa-
tion flows and the decision points were specified,
resulting in a formalised project-based framework
for NPL management.

This four-stage methodological approach formed
the basis for the results presented in the following
section.

RESULTS

This section presents the results of a comparative
analysis of the dynamics of problem loans (NPL) in
the banking systems of Europe and Asia for the pe-
riod 2020-2024. The analysis is based on aggregated
statistical data characterizing the level and change
in the share of problem assets in banks' loan port-
folios, which makes it possible to assess the qual-
ity of credit risk in various institutional and mac-
roeconomic conditions. The presented data form an
empirical basis for subsequent comparisons with
emerging markets and for interpreting the identified
trends in the context of institutional and structur-
al features. Summary indicators for the European
Union countries are presented in Table 1.
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Table 1. NPL ratio in the EU for 2020-2024

Country 2020 2021 2022 2023 2024
European Union 2,6% 2,0% 1,8% 1,8% 1,9%
Austria 2,1% 1,9% 1,8% 2,2% 2,4%
Belgium 2,0% 1,5% 1,5% 1,2% 1,3%
Denmark 1,9% 1,7% 1,4% 1,3% 1,3%
Finland 1,5% 1,3% 0,9% 1,1% 1,2%
France 2,2% 1,9% 1,9% 1,9% 2,0%
Germany 1,3% 1,1% 1,1% 1,3% 1,6%
Italy 4,1% 3,1% 2,5% 2,4% 2,3%
Spain 2,9% 3,1% 2.8% 2.8% 2,7%
Sweden 0,5% 0,3% 0,2% 0,3% 0,4%
Netherlands 2,0% 1,5% 1,4% 1,4% 1,5%

Note: compiled by the authors based on Scope Ratings GmbH (2025)

As shown in Table 1, the average EU NPL ratio
declined from 2.6% in 2020 to 1.9% by 2024. This
trend reflects the maturity of the European credit
risk management system, which includes a devel-
oped secondary market for non-performing assets,
institutionalized restructuring procedures, stringent
supervisory standards, and regular stress testing of
mortgage portfolios. Italy and Spain, which initially
exhibited comparatively elevated NPL levels (4.1%
and 2.9%, respectively), demonstrated sustained
reductions, while several Northern European coun-
tries (Sweden, Denmark, and Finland) maintained
consistently low ratios throughout the period. At the
same time, Austria and Germany showed a modest
upward trend in 2023-2024, suggesting that even
mature banking systems are not immune to local-
ized credit quality pressures. Overall, the European

Table 2. NPL ratio in Asia for 2020-2024

experience can serve as a benchmark for emerging
mortgage markets, highlighting the importance of
comprehensive regulation and transparent reporting
for effective NPL management.

To compare regional credit risk features and as-
sess the heterogeneity of problem-loan dynamics in
developing financial systems, an analysis of Asian
countries over the same period was conducted. Un-
like European banking systems, the Asian region is
characterised by greater variability in institutional
conditions, credit growth rates, and levels of regula-
tory development, leading to significant differences
in NPL dynamics. As shown in Table 2, the evolu-
tion of the share of NPLs across four Asian sub-
regions (East, South, Southeast, and Central Asia)
from 2020 to 2024 is presented.

Country 2020 2021 2022 2023 2024
Asia 1,7% 1,6%
East Asia 1,5% 1,4%
Japan 1,2% 1,3% 1,2% 1,3% 1,2%
Mongolia 11,7% 10,0% 9,1% 7,5% 5,1%
People's Republic of China 1,8% 1,7% 1,6% 1,6% 1,5%
Republic of Korea 0,5% 0,4% 0,3% 0,4% 0,4%
South Asia 4,0% 3,5%
Bangladesh 7,7% 7,9% 8,2% 9,0% 20,2%
India 7,9% 6,5% 4.8% 3,4% 2.5%
Nepal 1,7% 1,2% 2,4% 3,8% 4,6%
Pakistan 9,2% 7,9% 7,3% 7,6% 6,3%
Sri Lanka 4,9% 4,5% 12,0% 13,1% 12,9%
Southeast Asia 2,6% 2,6%
Cambodia 2,1% 2,0% 3,1% 5,4% 7,0%
Indonesia 3,1% 3,0% 2,4% 2,2% 2,1%
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Malaysia 1,6% 1,7% 1,7% 1,7% 1,4%
Philippines 3,6% 4,0% 3,2% 3,2% 3,3%
Singapore 2,6% 2,1% 1,8% 1,7% 1,3%
Thailand 3,1% 3,0% 2,7% 2,7% 2,7%
Viet Nam 1,7% 1,5% 2,0% 4,6% 5,4%
Central Asia 2,8% 2,7%
Armenia 4.5% 1,9% 2.8% 2,4% 1,2%
Azerbaijan 6,1% 4,6% 2,6% 1,9% 1,9%
Kazakhstan 6,9% 3,3% 3,4% 2,9% 3,1%
Uzbekistan 2,1% 5,1% 3,5% 3,5% 3,9%

Note: compiled by the authors based on IPAF Asia (2025)

The data in Table 2 reveal pronounced region-
al heterogeneity. East Asian banking systems (Ja-
pan, China, and the Republic of Korea) maintained
low and stable NPL ratios (1.2—1.8%), reflecting
well-developed risk-management infrastructure
and institutional stability. In contrast, South Asia
exhibited the highest and most volatile levels: Ban-
gladesh experienced a sharp increase to 20.2% by
2024, while India achieved a notable reduction from
7.9% to 2.5% over the same period. In Central Asia,
Kazakhstan occupies an intermediate position — its
NPL ratio declined from 6.9% to 3.1%, yet sensi-
tivity to accelerated mortgage-portfolio growth and

household debt burden persists, requiring stronger
supervision. Uzbekistan's NPL ratio remains offi-
cially moderate (3.9% in 2024), but rapid lending
expansion and the limited history of the mortgage
market create potential vulnerabilities that warrant
deeper monitoring and integrated risk-management
mechanisms.

To supplement the retrospective analysis, Table 3
presents the Asian Development Bank's (2025) fore-
cast of NPL dynamics for selected countries over
the next four quarters, together with the key macro-
economic determinants identified for each case.

Table 3. ADB NPL projections and key risk determinants in Asia (Next 4Q)

Country (Fo/?:i;?;t_ll:g; Summary Key determinant
Indonesia 2.6%-3.1% Sharp increase Government Consumption
Kazakhstan 3.4%-4.2% Less volatile Government Debt
Malaysia ~1.6% Remain high Government Consumption
Mongolia 7.3%—8.3% More volatile NPL Ratio (past)
People’s Republic of China ~1.6% Maintain NPL Volume (past)
Republic of Korea 0.3%-0.4% Slight decline Household Mortgage
Thailand ~2.9% Slight increase Industrial Product Index
Vietnam 3.0%-3.3% Fluctuating Market Capitalization

Note: compiled by the authors based on ADB (2025)

These projections provide a forward-looking di-
mension that contextualizes the relevance of adap-
tive approaches to NPL management. As Table
3 indicates, the forecasts show mixed dynamics.
China, South Korea, and Malaysia are expected to
maintain low NPL levels, while Mongolia and In-
donesia are projected to see increases. Kazakhstan
shows a trend toward gradual stabilization (3.35—
4.23%), consistent with the strengthening of super-
visory measures. A comparison of the historical data
(Tables 1-2) with these forward-looking estimates
provides a comprehensive picture of the evolution
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of credit risk in both regions and underscores the
need for adaptive, project-oriented frameworks for
NPL management, particularly in emerging markets
where credit-risk trajectories remain volatile.

Based on the thematic analysis of the literature
and the patterns identified in the comparative data
above, this study proposes “the NPL Project Ap-
proach model”, which conceptualizes the manage-
ment of non-performing mortgage loans as a struc-
tured project cycle and is illustrated in Figure 1.
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1. EARLY RISK DETECTION

Risk modelling and behavioural indicators
Payment discipline signals
Macro-financial environment
Product-level risk characteristics

Result: Formation of a risk map and early

warning segments

2. MONITORING & INTERVENTION

Continuous portfolio monitoring

Process indicators and operational analytics
Automated early-warning triggers

Corrective actions (restructuring, rescheduling,
support)

Result: Stabilization of borrower performance

FEEDBACK & CONTINUOUS LOOP

Updating policies, models and internal
processes based on portfolio outcomes

¢

Return back to step 1

v

3. PORTFOLIO MANAGEMENT &
IMPROVEMENTS

Prudential parameters (LTV, DTI, stress testing)
Regulatory and institutional requirements
Process optimization and digital transformation
Organisational learning and project initiatives

Result: Long-term NPL reduction and portfolio
resilience

Figure 1. Conceptual project cycle of the NPL Project Approach model

As shown in Figure 1, the model comprises three
sequential stages that form a continuous cycle with
feedback loops between analytical diagnostics, op-
erational interventions, and strategic portfolio deci-
sions. The first stage (early risk detection) focuses
on the preliminary identification of borrowers and
credit segments at increased risk of financial deteri-
oration. At this stage, the bank uses risk-modelling
outputs, borrower-behavior data, macroeconomic
signals, and credit-product parameters to map po-
tential risk areas, thereby enabling early correc-
tive action. The second stage combines continuous
monitoring with managerial intervention measures.
Regular tracking of payment discipline, internal
operational data, and changes in borrower behav-
ior enables timely detection of deviations. Where
necessary, intervention measures are initiated, such
as restructuring, term adjustments, or personalized
borrower support, to stabilize the client's financial
situation and prevent the loan from being classi-
fied as non-performing. The third stage (portfolio
management and sustainability) shifts the focus to
the long-term resilience of the mortgage portfolio.
Banks incorporate macroprudential requirements,
stress test results, regulatory changes, and organi-
zational factors into credit policy revisions, process
improvements, and staff training, ultimately reduc-
ing NPL levels and strengthening risk management.

DISCUSSION

The development of the NPL Project Approach
confirms that managing non-performing mortgage
loans requires a comprehensive, project-oriented
approach rather than isolated tools. Empirical stud-
ies show that even advanced default-prediction and
credit-risk models do not prevent NPL accumulation
when not embedded in organizational decision-mak-
ing processes (Smith & Yezer, 2025; Bosker et al.,
2025). The proposed framework extends this litera-
ture by explicitly linking analytical models to mon-
itoring, restructuring, and portfolio-level decisions
within a single project cycle.

The three-stage structure of the model reflects
evidence that mortgage distress is driven by a com-
bination of behavioral, macroeconomic, and regu-
latory factors (Cenzon & Szabd, 2024; Balcilar et
al., 2024; Holtermans et al., 2024). Early-warning
tools and portfolio segmentation address the deter-
minants of delinquency, while the monitoring and
intervention stage translates risk signals into con-
crete actions, and the portfolio-management stage
aligns underwriting and restructuring policies with
long-term sustainability goals.

The emphasis on process-based monitoring and
clearly defined responsibilities is consistent with re-
search calling for a shift from static checks to con-
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tinuous, data-driven surveillance (Li et al., 2025;
Bermpei et al., 2023; Instefjord & Nakata, 2022).
By assigning monitoring roles, decision rules, and
escalation paths, the NPL Project Approach offers a
practical way to ensure that early signals of borrow-
er distress lead to timely interventions rather than
remaining confined to risk reports.

The model also resonates with international
practice. The World Bank's NPL Resolution: Coun-
try Cases (Bauze, 2021) and the European Parlia-
ment study by Bertay and Huizinga (2021) show
that successful NPL reduction is achieved through
coordinated strategies with clear timelines and in-
stitutional roles, not through individual instruments
alone. The proposed approach provides a conceptual
structure for such programs, formalizing the roles of
banks, supervisors, and government agencies within
an integrated project framework that can be adapted
to emerging mortgage markets such as Kazakhstan
and Uzbekistan, where rapid credit growth and mac-
ro-financial volatility heighten the need for coordi-
nated NPL management.

Overall, the NPL Project Approach does not re-
place existing analytical or regulatory tools; it offers
a unifying, project-based framework that connects
early-warning systems, operational decisions, and
portfolio-level adjustments, thereby transforming
fragmented insights into NPL determinants, moni-
toring, and restructuring into a coherent organiza-
tional model.

CONCLUSION

This study developed the NPL Project Approach
model, a conceptual framework that reconceptual-
izes the management of non-performing mortgage
loans as an integrated three-stage project cycle,
moving beyond the fragmented treatment of credit
risk diagnostics, monitoring, and restructuring that
characterizes the existing literature. Three principal
findings emerge from the analysis.

First, the comparative examination of NPL dy-
namics across EU and Asian banking systems (2020—
2024) demonstrates that sustained NPL reduction in
the EU over this period is associated not with any
single instrument but with the coordinated function-
ing of supervisory standards, secondary NPL mar-
kets, and institutionalized restructuring procedures.
Second, the pronounced heterogeneity observed in
Asia, where NPL ratios range from below 2% to
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above 7% across sub-regions, confirms that institu-
tional maturity, regulatory capacity, and the pace of
credit expansion are critical mediating factors that
determine whether analytical tools translate into ef-
fective portfolio outcomes. Third, forward-looking
ADB projections indicate that emerging markets
in Central and Southeast Asia face continued cred-
it-quality pressures, underscoring that reactive, in-
strument-by-instrument approaches are insufficient
and that structured, anticipatory frameworks are re-
quired.

The theoretical contribution of this study lies in
bridging two largely disconnected bodies of knowl-
edge, credit-risk management and project-man-
agement theory, by demonstrating that the phased
logic of the project cycle (initiation, planning, im-
plementation, monitoring, closure) provides a pro-
ductive organising structure for NPL. management.
The methodological contribution consists in the
formalization of this logic into a three-stage model
with specified roles, information flows, and decision
points for banks, regulators, and government agen-
cies, grounded in PMBoK and ISO 21502 standards.
The practical contribution is a ready-to-adapt orga-
nizational blueprint: for banks, the model offers a
mechanism to connect early-warning signals to con-
crete intervention decisions rather than leaving them
isolated in risk reports; for regulators, it provides a
framework for designing coordinated, multi-stake-
holder NPL reduction programs of the type that
proved effective in Serbia, Albania, Slovenia, and
Tunisia.

Several limitations should be acknowledged.
The model remains at the conceptual stage and has
not been tested against operational data from indi-
vidual banking institutions. The literature review,
while structured and criterion-based, was confined
to English-language sources and did not employ a
formal systematic protocol (e.g. PRISMA), poten-
tially omitting relevant work in other languages. The
comparative NPL analysis is descriptive and does
not isolate causal effects of specific policies or in-
stitutional arrangements on credit-quality outcomes.

These limitations define a concrete agenda for
future research. First, case-study or action-research
designs could be applied to pilot the NPL Project
Approach within selected banks in Kazakhstan or
Uzbekistan, generating evidence on implementation
barriers and measurable portfolio effects. Second,
quantitative studies using panel-data models could
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test whether banking systems with project-structured
NPL management exhibit lower default rates, higher
recovery rates, or shorter resolution times than those
relying on ad hoc practices. Third, extending the
framework to non-mortgage credit segments, con-
sumer lending, and SME portfolios would test its
generalizability and reveal segment-specific adapta-
tions required for effective implementation.
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