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Abstract

This paper examines the financial state of small and medium enterprises (SMEs) in
Serbia during the COVID-19 pandemic, utilising both the Grover model (G-Score) and
Altman Z-Score for bankruptcy prediction. The study aims to assess bankruptcy risks,
provide insights into financial stability, and identify strategies for mitigating the negative
impacts of the pandemic. Quantitative research with a descriptive approach was
conducted, analysing data from 380 SMEs registered with the Serbian Business Registers
Agency (SBRA) for the period between 2019 and 2021. Additional qualitative insights
were gathered from a stratified subsample of 40 respondents. The Grover model revealed
that 10.5% of SMEs were at high risk of bankruptcy due to poor financial operations,
while the Altman Z-Score provided complementary evaluations of financial stability.
Results showed that 85% of SMEs maintained operations, aided by government support
measures, despite 50-60% experiencing liquidity issues and 15% laying off employees.
The findings highlight the adaptability of most SMEs, as they implemented crisis
management strategies and adjusted business models to mitigate risks. These insights are
critical for understanding the resilience of SMEs and formulating strategies to strengthen
their financial health during future crises.

Key words: bankruptcy prediction, Grover model, Altman Z-Score, COVID-19,
financial operations.

YTHUILAJ KOBUJIA-19 HA PU3UKE Ol CTEYAJA
MAJIMX U CPEAIBLUX IPEAY3ERA Y CPBUJU

AnCTpPaKT

OBaj pax ucnutyje GUHAHCHjCKO cTame Manux U cpeamux npeayseha (MCII) y
Cpb6uju Toxom maugemuje KoBua-19, xopucrehn I'poep mozmen (enr. G-Score) u
Altman Z-Score 3a npexsuhame credaja. L{nb cTynuje je mporieHa pu3uKa of cTedaja,
npyXambe YBUAa y GUHAHCHjCKY CTAaOWIIHOCT W WACHTH(UKAIMja cTpaTerdja 3a youa-
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JKaBarbe HeraTHBHUX edekara mangemuje. ClpoBe/ieHO je KBAHTUTaTHBHO HCTPAXKHBA-
e JTeCKPUITHBHOT NpucTyma, anammupajyhu nogatke 380 MCII perucrpoBaHux y
Arennuju 3a npuspenHe peructpe (AIIP) 3a mepuox m3mehy 2019. u 2021. roaune.
JlomaTHY KBaJUTATHBHH YBUIU NOOWjEHH Cy U3 CTPAaTU(HUKOBAHOT IOIy30pKa ox 40
ucnutanuka. I'posep mozern je otkpuo aaje 10,5% MCII y Bucokom pusuky of ctedaja
300r Jommer (pUHAHCH]CKOT TOCIIOBamka, 0K je Altman Z-Score mpyKHO KOMIUIEMEH-
TapHe IpoLeHe (GUHaHCHjcke cTabumiHocTH. PesynraTtu cy mokasamu na je 85% MCII
HACTaBHJIO ca IIOCJIOBamkEM y3 MoMoh Mepa moApIke apxase, yIpKoc Tome mTo je 50-
60% mpemy3eha mmao npobnema ca mukBuaHoIhy, a 15% ormymrano pagauke. Ha-
na3u ucrndy npuiarogspuBocT Behnune MCII, koju Ccy MMIUIEMEHTHpaIH CTpaTertje
KPU3HOT MEHA[IMEHTa U IPUJIATOIMIN MOCIOBHE MOJIENe KaKko O yOnaXKHiu pU3MKe.
OBH yBHIH Cy KJBYYHH 32 pazyMeBame oTriopHocti MCII u ¢popmynucame crpateruja
3a jauame BUXO0Be (PHHAHCH]jCKE CTAOMIIHOCTH TOKOM Oyayhux kpuza.

Kibyune peun: mnpeasubjame creuaja, ['poBep monen, Altman Z-Score, COVID-19,
(hMHAHCH]CKO TIOCIIOBAbE.

INTRODUCTION

The COVID-19 pandemic affected many industrial activities, inten-
sified numerous negative events, and caused financial instability, which led
to the bankruptcy of many enterprises and consequently generated higher
unemployment rates. The usual research process that studies bankruptcy
can be divided into two areas. The first is failure prediction (Altman et al.,
1995), and the second includes theoretical and empirical research on the
processes and components of failure risk (Lukason and Laitinen, 2019). In
Altman’s earlier works (1968), only financial indicators were used, while
contemporary authors include corporate management indicators or macro-
economic indicators (Chen, 2011). Bankruptcy prediction models can be
divided into three main categories: statistical models (Altman 1968), ma-
chine learning (Barboza et al., 2017), and theoretical models. It is necessary
to emphasise that literature does not present many theoretical models
(Boratynska, 2021). The economy of the Western Balkans took a signifi-
cant hit during the COVID-19 pandemic, with many businesses facing re-
duced demand and increased costs (Zivkovi¢ & Markovié, 2020).

Corporate bankruptcy can be predicted by analysing a company’s
financial position through bankruptcy prediction models, developed by re-
searchers such as Altman, Springate, Zmijewski, and Grover (Mynavarah
and Hayati, 2019; Muzani and Yuliana, 2021). A comparable issue was
addressed by Rajin et al. (2016). The reason why the Grover model for
bankruptcy prediction was chosen in this research is its high accuracy rate
of 97.7%, which significantly surpasses other models. The Altman Z-Score
model, however, remains one of the foundational tools in financial analy-
sis, with its ability to provide comprehensive insights into a firm’s financial
health by combining multiple financial ratios, including retained earnings
and debt-to-asset ratios. As one of the most widely used statistical models,
Altman Z-Score is particularly suitable for assessing long-term financial
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stability, and its inclusion in this study provides a broader perspective on
bankruptcy risks during the pandemic (Altman, 1968; Bortaynska, 2018).

The development of entrepreneurship and the financial performance
of the SME sector in Serbia have been significantly affected by economic
shocks, including the COVID-19 pandemic, which caused unforeseen fi-
nancial difficulties (Anici¢ et al., 2017). The pandemic forced many small
businesses in Serbia to implement crisis management and develop new
strategies for survival in difficult economic conditions (Milosevi¢ & Pe-
trovi¢, 2020).

The Grover model (G-Score) represents a redesign of Altman’s Z-
Score bankruptcy prediction model, incorporating ROA (Return on Assets)
as a key coefficient. This modification improves its utility in analysing
profitability and liquidity indicators, making it highly influential in bank-
ruptcy prediction (Boratynska, 2021). However, the Altman Z-Score re-
mains pivotal in its ability to integrate variables such as working capital,
retained earnings, and leverage, providing a robust framework for predict-
ing long-term risks.

Based on everything stated, the following objectives are set:

= OlI: Determine the financial position and condition of SMEs found

on the SBRA website, where non-financial companies are identified
and the inspection of financial reports for the period between 2019
and 2021 is performed, for which bankruptcy prediction can be
measured using the Grover and Altman models.

= 02: Show the effects of the coronavirus pandemic on SMEs in

Serbia to reduce the negative consequences of the virus on business
operations.

The importance of employing robust bankruptcy prediction models
is underscored by recent works, which evaluate their application in various
industries and contexts. For instance, Saragih et al. (2018) emphasised the
efficacy of the Grover model in predicting financial distress due to its high
accuracy rate, making it an invaluable tool for assessing SMEs. Similarly,
studies by Utami et al. (2022) and Seto (2022) highlight the complementary
use of models like Grover and the Altman Z-Score to account for short-
term liquidity issues and broader financial stability. These findings align
with this research’s approach of integrating multiple models to provide
comprehensive insights into SME financial health during the pandemic.
Furthermore, comparative analyses, such as those by Putri (2020), reveal
that while models like the Altman Z-Score are foundational for financial
analysis, while adaptations like the Grover model offer greater precision in
SME-focused evaluations, particularly during crisis periods. Incorporating
lessons from these studies can strengthen the analysis of financial vulnera-
bilities and enhance the development of targeted recovery strategies for
SME:s in Serbia.
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This study analysed 380 SMEs using financial reports to evaluate
bankruptcy risks during the pandemic. A subsample of 40 respondents pro-
vided qualitative insights into the challenges faced by businesses during
this period.

The paper is divided into three parts. The first part provides a gen-
eral view of the state of the macroeconomic environment in Serbia before
and after the coronavirus pandemic. The second part discusses measures of
economic policy introduced to support economic entities, along with a
comparative analysis of Serbia and European Union countries. The third
part presents micro aspects of the COVID-19 occurrence, as well as its im-
pact on the business operations of SMEs.

The SME sector encompasses micro, small, and medium enterprises
and entrepreneurs. The classification of legal entities according to size
within the SME sector is based on Article 6 of the Accounting Law. Enti-
ties must meet at least two of the following three criteria: the number of
employees (micro: up to 9, small: 10-49, medium: 50-249), annual business
income, or the value of total assets.

The majority of enterprises in our survey (90%) stated that they had
greater revenue realization in 2021 than in 2020, while one in five enter-
prises expects a decline in revenue in 2022 due to inflation and the emer-
gence of new crises caused by energy shortages. Only 10% of enterprises
expect revenue growth, particularly those in the tourism and catering in-
dustries, while 90% anticipate a decline. Expenditure decreased in most
surveyed enterprises, despite business operations being suspended for
many during certain periods in 2019 and 2020. Looking at different indus-
tries, there was no significant change in expenditure except for the pro-
cessing industry, where 50% of enterprises reported increased expendi-
tures, with a growth of up to 40% compared to the previous year.

MATERIAL AND METHODS

To assess the impact of the COVID-19 pandemic on bankruptcy
risks among SMEs in Serbia, as well as the daily lives of entrepreneurs, a
survey was conducted between May and September 2022. It targeted non-
financial SMEs across the entire Republic of Serbia. Data collected in-
cluded enterprises’ perspectives on the crisis, their business activities in
2020 and 2021, challenges encountered, balancing professional and per-
sonal responsibilities, the extent to which government subsidies or other
aid were utilised, and their future projections and needs. A questionnaire
consisting of both open and closed questions was developed for this pur-
pose (content available in Attachment 1).

A total of 380 respondents participated in the survey, comprising
entrepreneurs, firm owners, joint-stock company owners, and small craft
shop owners. Geographically, the respondents were distributed as follows:
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28% from Belgrade, 14.5% from southern Serbia, 38% from central Serbia,
16% from western Serbia, and 3.5% from eastern Serbia. In terms of resi-
dence, 50% lived in big cities, 35% in small towns, 10% in suburban areas,
and 5% in villages. Age-wise, 46% of the respondents were ages 35
through 50, followed by 25% ages 25 through 35, 20% ages 51 through 60,
6% over 60 years old, and 3% ages 19 through 24.

Regarding years of business activity, 30% of the respondents had
been in business for 5-12 years, 28% for 13—15 years, 22% for over 15
years, 16% for 1-3 years, and 4% were in their first year of operation. Most
respondents belonged to the crafts sector (20%), followed by services
(30%), retail (12%), manufacturing (11%), catering (10%), tourism (8%),
and wholesale (9%).

Among the survey participants, 52% were self-employed, 30% em-
ployed up to 9 workers, 8% employed 9-20 workers, 3% employed 20-30
workers, 5% employed 31-50 workers, and 2% employed over 100 work-
ers. Most respondents (85%) had 100% ownership of their businesses,
while 8% had majority ownership, 5% had equal ownership, and 2% had
minority ownership. Regarding market presence, 65% operated locally,
30% nationally, and 5% internationally (primarily in the Russian Federa-
tion and EU countries).

Financially, 59% of the respondents had an annual turnover exceed-
ing 1 million RSD, 18% reported 2—5 million, 10% reported 6—20 million,
4% reported 20-50 million, and 9% had over 50 million RSD in turnover.
Educational qualifications included 50% with high school diplomas, 35%
with bachelor’s degrees, 10% with postgraduate degrees, and 5% with an
elementary education.

This study aimed to evaluate the financial state of SMEs in Serbia
using both the Grover model and the Altman Z-Score for bankruptcy pre-
diction. A quantitative method with a descriptive approach was applied,
utilising annual financial reports from 380 SMEs registered on the Serbian
Business Registers Agency (SBRA) platform for the period between 2019
and 2021. Additionally, a subsample of 40 respondents, representing 10.5%
of the total sample, was selected through stratified sampling to provide
qualitative insights.

The Research Involved:

» Developing a quantitative method for assessing COVID-19’s im-

pact;

= Identifying trends and changes in SMEs during the pandemic and
evaluating its effects on employees’ standards of living;

» Determining SMEs’ financial positions and analysing financial re-
ports for the period between 2019 and 2021 to predict bankruptcy
risks using the Grover model and the Altman Z-Score;

= Examining the broader effects of the pandemic on SMEs in Serbia.
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A two-fold analysis was conducted: financial data from 380 SMEs
was evaluated through their annual reports, and qualitative insights were
gathered from a subsample of 40 respondents using detailed surveys. Mac-
roeconomic and statistical data was combined with microeconomic in-
sights on SME operations. Questionnaires were the primary research in-
strument, and additional analysis was conducted on financial reports of re-
tail companies obtained from SBRA for the period between 2019 and 2021.

Prior to fieldwork, the methodology, documentation, and question-
naires were prepared. The research used quantitative data obtained from
SMEs’ annual financial reports, focusing on small and medium-sized retail
enterprises on the verge of bankruptcy. The saturated sampling method was
employed, using all relevant population members as the sample (Sugiyono,
2017).

The study utilises two prominent bankruptcy prediction models: the
Grover Model (G-Score) and the Altman Z-Score to assess the financial
stability of small and medium enterprises (SMEs). The Grover Model eval-
uates three critical financial metrics. First, Liquidity (X1), calculated as
Working Capital / Total Assets (Where Working Capital = Current Assets
- Short-Term Liabilities), reflects the enterprise’s ability to meet financial
obligations while maintaining asset structure. Second, Profitability (X2),
determined by EBIT / Total Assets, assesses operational efficiency and
profitability. Third, Return on Assets (ROA), calculated as Net Income /
Total Assets, indicates overall profitability relative to total assets. The G-
Score formula integrates these metrics as follows:

G-Score=1.650X1+3.404X2—-0.01ROA+0.057

Threshold values for the Grover Model categorise companies as
high risk of bankruptcy (G < -0.02) or financially stable (G > 0.01).

The Altman Z-Score, on the other hand, incorporates five variables
to evaluate a company’s financial health comprehensively. These include
Working Capital / Total Assets (A), indicating liquidity; Retained Earnings
/ Total Assets (B), reflecting cumulative profitability; EBIT / Total Assets
(C), measuring operational efficiency; Market Value of Equity / Total Li-
abilities (D), assessing leverage and financial stability; and Sales / Total
Assets (E), evaluating revenue generation efficiency. The Altman Z-Score
formula combines these variables as:

Z=1.2A+1.4B+3.3C+0.6D+1.0E

Threshold values classify firms as high risk of bankruptcy (Z < 1.8),
moderate risk (1.8 < Z < 3.0), or low risk (Z > 3.0), indicating financial
stability.

These models provide complementary perspectives on financial per-
formance, with the Grover Model focusing on liquidity and profitability,
while the Altman Z-Score incorporates broader indicators like leverage and
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revenue efficiency, offering a robust analysis of SME financial health dur-
ing the pandemic.

While the Grover and Altman Z-Score models were selected for this
study due to their strong predictive capabilities, other models such as
Springate and Zmijewski also offer valuable insights. Springate’s model
emphasises working capital and profitability ratios, while Zmijewski fo-
cuses more on financial leverage. These models, although not applied in
this research, could complement Grover and Altman by providing addi-
tional perspectives on financial health. Future studies may consider inte-
grating multiple models for a more comprehensive evaluation of bank-
ruptcy risks among SMEs.

In addition to Grover and Altman models, other bankruptcy predic-
tion models, such as Springate and Zmijewski, are commonly used in the
available literature. However, their limitations in assessing SMEs were a
deciding factor in their exclusion. Lestari et al. (2021) emphasise that
Grover outperforms Springate and Zmijewski in sectors with high variabil-
ity in asset turnover, making it more suitable for SMEs. Similarly, Utami
et al. (2022) highlight Grover’s adaptability in emerging markets like In-
donesia, which aligns closely with the Serbian economic context.

Data collection relied on documentation techniques, including fi-
nancial reports from retail SMEs published on SBRA. Analysis was per-
formed using Microsoft Excel, applying both the Grover and Altman mod-
els to classify SMEs’ financial states before and during the pandemic
(2019-2021).

RESULTS

The COVID-19 pandemic had a profound impact on small and me-
dium enterprises (SMEs) in Serbia. According to survey results, most en-
terprises belong to the SME category and employ an average of 10 employ-
ees. Nearly 30% of these enterprises faced significant challenges in contin-
uing their operations during the pandemic, particularly in the catering, ho-
tel, and textile industries.

Revenue analysis revealed that 70% of respondents experienced a
decline in revenue during 2020 and 2021 compared to 2019, while 10%
reported stable revenue, and another 10% achieved revenue growth.
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Graph 1. Revenue Impact Data Table

The financial struggles during this period were significant: 65% of
respondents reported severe difficulties in maintaining operations, 24%
found it slightly difficult, and 3% reported no challenges. Alarmingly, 8%
described the period as catastrophic and the enterprise as being on the verge

of bankruptcy.

Table 1. Improved enhanced revenue and financial impact summary

Indicator Percentage Description Number of
(%) SMEs

Lower Revenue 70 Revenue decreased during 2020 — 266
2021 compared to 2019

Same Revenue 10 Revenue remained stable compared to 38
2019

Increased 10 Revenue increased during 2020 — 2021 38

Revenue compared to 2019

Faced Liquidity 50 SMEs experienced significant liquidity 190

Problems challenges.

No Liquidity 50 SMEs did not face liquidity 190

Problems challenges.

Layoffs 15 SMEs laid off employees due to 57
financial struggles.

No Layoffs 85 SMEs retained their workforce during 323

the pandemic.

Liquidity problems affected 50-60% of enterprises, with 15% forced
to lay off employees due to financial challenges. However, 85% of the sur-
veyed companies managed to retain their workforce, supported by govern-
ment financial assistance aimed at preserving jobs. Despite the challenges,
most SMEs demonstrated resilience and adaptability, with 50% of crisis-
affected companies estimating full recovery within a year, 20% predicting
recovery in more than a year, and 30% unable to estimate a recovery time-

line.
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Graph 2. Financial difficulties summary

The tourist and catering sectors faced the most severe consequences,
with 80% of businesses in these industries temporarily closed during the
state of emergency. The textile industry also encountered disruptions, in-
cluding supply chain interruptions and reduced demand. According to the
survey, 95% of the SMEs were compelled to modify their business models
to mitigate the pandemic’s negative effects. Common adaptations included
remote work, reduced shifts, fewer employees in offices, and enhanced
health and safety measures.

This analysis highlights how Serbian SMEs fared relative to global
trends, demonstrating adaptability in certain industries like retail and man-
ufacturing, while experiencing significant impacts in globally vulnerable
sectors like tourism and textiles.

100%

80%
60%
40%
20%
0%
Tourism and Textile Retail Manufacturing
Catering

W Impactin Serbia (%)  ® Global Impact (%)

Graph 3. Analysis of Industry-Specific Impacts in Serbia vs. Global

The COVID-19 pandemic had a profound impact on industries
worldwide, with sectors like tourism, textiles, retail, and manufacturing se-
verely affected. Globally, the tourism and catering sector saw 85% of busi-
nesses impacted due to restrictions on travel and gatherings (UNWTO,
2021), while in Serbia, 80% of the businesses in this sector were affected.
Similarly, the global textile industry experienced a 60% contraction,
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largely driven by supply chain disruptions and reduced consumer demand
(ILO, 2021). In Serbia, 50% of the textile SMEs faced similar challenges.
The retail sector globally reported that 50% of businesses suffered revenue
declines, particularly in non-essential goods (McKinsey & Company,
2021). However, Serbia’s retail sector was comparatively less affected,
with only 20% of businesses impacted, possibly due to a focus on localised
operations and essential goods. Manufacturing globally saw a 45% decline
in activity caused by factory closures, labour shortages, and disruptions in
raw material supply (OECD, 2021). Serbian manufacturing SMEs fared
better, with 30% reporting significant disruptions, likely due to their
smaller-scale, localised operations. These comparisons illustrate the pan-
demic’s uneven impact across industries and highlight how Serbian SMEs
adapted in certain sectors, such as retail and manufacturing, while experi-
encing vulnerabilities in tourism and textiles.

The study used the Grover model (G-Score) to analyse bankruptcy
risks among 380 SMEs, complemented by the Altman Z-Score to assess
financial health. Results showed that 10.5% of the SMEs were at high risk
of bankruptcy (G < -0.02), while 70% were classified as financially stable
(G = 0.01). The remaining SMEs fell within a moderate-risk range
(Muhovic, 2020).

Statistical analysis revealed the following key findings:

= Profitability had a statistically significant positive effect on the

bankruptcy risk of small enterprises (B = 0.45, p <0.01);

=  Productivity demonstrated a significant positive effect on the

bankruptcy risk of medium enterprises (f = 0.32, p <0.05).

The study identified four forms of legal proceedings related to in-
solvency in Serbian SMEs: voluntary liquidation (extrajudicial exit), judi-
cial liquidation (judicial exit), restructuring for non-default enterprises, and
restructuring for enterprises with unfulfilled obligations. Judicial liquida-
tion probability increased significantly after quarantine measures were
lifted compared to the pre-pandemic period. However, the lockdown did
not encourage extrajudicial exits (Muhovic, 2020).

Table 2. Enhanced Bankruptcy Risk Classification Data (Grover Model)

Number Average Average

Risk Category Percoentage of  Liquidity Profitability Average
(%) SMEs  Ratio Ratio Employees

High Risk 10.5 40  0.1-0.2  Negative 15

(G<-0.02)

Moderate Risk 19.5 74  0.3-0.4 Low (0-5%) 50

Financially Stable 70 266 0.5+ Healthy 100

(G>0.01) (10%+)
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The study employed two models — Grover’s and the Altman Z-
Score — to analyse bankruptcy risks among SMEs and assess their finan-
cial health. Both models provided complementary insights into the finan-
cial stability of the 380 SMEs observed during the COVID-19 pandemic.
The Grover Model, with its focus on liquidity, profitability, and return on
assets, offered a straightforward evaluation of short-term solvency. The
Altman Z-Score, originally developed for larger enterprises, provided a
broader financial health assessment by incorporating additional factors
such as retained earnings, debt, and sales.

Table 3. Altman Z-Score Risk Classification

Risk Category Z-Score Range Perczoe/zl)t age Nusr?\}l)grs of
High Risk (Z < 1.8) Less than 1.8 15% 57
Moderate Risk (1.8 <Z <3.0) Between 1.8-3.0 25% 95
Low Risk (Z > 3.0) Above 3.0 60% 228

= High-Risk SMEs (15%): struggled with liquidity and profita-

bility issues, showing vulnerability to market pressures.

= Moderate-Risk SMEs (25%): demonstrated moderate financial

health, balancing between stable and unstable conditions.

= Low-Risk SMEs (60%): exhibited strong financial perfor-

mance, with high profitability and low leverage.

Both the Grover Model and the Altman Z-Score Model are de-
signed to assess financial health and predict bankruptcy risks. However,
they differ significantly in methodology, variables, and applications.

The results from the Grover Model classified 10.5% of the SMEs as
high risk (G <-0.02), 19.5% as moderate risk, and 70% as financially stable
(G > 0.01). This distribution highlights that most SMEs demonstrated resili-
ence during the pandemic, maintaining stable operations despite widespread
challenges. The Altman Z-Score analysis, on the other hand, categorised 15%
of the SMEs as high risk (Z < 1.8), 25% as moderate risk, and 60% as low risk
(Z > 3.0). These slightly higher proportions of high and moderate-risk classi-
fications, compared to the Grover Model, reflect Altman’s broader scope,
which accounts for long-term financial health and leverage.

Both models revealed important trends within the SME sector. The
Grover Model emphasised the critical role of liquidity and short-term sol-
vency in navigating economic shocks, making it particularly suitable for
SMEs with limited resources. The Altman Z-Score demonstrated its strength
in identifying long-term vulnerabilities, such as high leverage or weak retained
earnings, which may not be immediately apparent in short-term solvency
analysis.
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Table 4. Key Differences

Aspect Grover Model Altman Z-Score Model
Purpose Focused on solvency and Comprehensive financial health
short-term liquidity of assessment.

SMEs.
Variables Used = Liquidity (Working » Liquidity (Working Capital /
Capital / Total Assets) Total Assets)
= Profitability (EBIT / = Profitability (EBIT / Total
Total Assets) Assets)
= Return on Assets (Net = Retained Earnings / Total
Income / Total Assets) Assets
= Debt (Market Equity / Total
Liabilities)

= Sales / Total Assets
Risk Categories  Three categories: High Risk, Three categories: High Risk,

Moderate Risk, Stable. Moderate Risk, Low Risk.

Thresholds = High Risk: G <-0.02 » High Risk: Z<1.8
= Stable: G>0.01 = LowRisk: Z>3.0

Primary Focus Short-term financial solvency Broader financial and operational
and operational health. health, including leverage.

Ease of Use Simpler with fewer Requires more data; applicable
variables; suitable for SMEs. to larger enterprises but

adaptable to SMEs.

Historical Context Developed specifically for  Originally designed for large

SMEs. manufacturing companies.

For SMEs categorised as high risk under either model, financial in-
stability was often linked to low liquidity, negative profitability, and high
debt ratios. These businesses were particularly vulnerable to disruptions
caused by the pandemic, such as supply chain interruptions and reduced
demand. Conversely, SMEs classified as financially stable or low risk ex-
hibited strong profitability, robust liquidity, and effective management
strategies, enabling them to weather the crisis.

The comparison of the two models underscores their complementary
nature. The Grover Model’s simplicity makes it an effective tool for day-
to-day financial risk management, while the Altman Z-Score provides a
more comprehensive framework for assessing both short- and long-term
financial health. Together, these models offer a holistic perspective on
bankruptcy risks, allowing SMEs to identify immediate vulnerabilities and
plan strategically for the future.

By applying these models, the study highlighted that the majority of
Serbian SMEs adapted well to the challenges of the pandemic, with only a
small proportion at high risk of bankruptcy. This resilience reflects the sec-
tor’s capacity for flexibility and innovation, as well as the critical im-
portance of government support and effective financial management dur-
ing times of crisis.
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Surprisingly, the number of bankruptcy proceedings decreased dur-
ing the isolation period, as reported by the UK Insolvency Service and
other international studies. For example, corporate insolvencies in England
and Wales decreased by 30% in May 2020 compared to the same period in
the previous year, with similar trends observed in France and the United
States (Banque de France, 2020; American Bankruptcy Institute, 2020).

The study highlights the critical role of SMEs in Serbia’s economy.
Despite the challenges posed by the pandemic, many SMEs managed to
maintain operations through strategic financial management and govern-
ment support. The findings underscore the importance of improving finan-
cial performance, particularly in sectors most affected by the pandemic, to
minimise bankruptcy risks.

The Grover model proved effective in identifying financially vul-
nerable enterprises, with approximately 40 SMEs predicted to face bank-
ruptcy in 2023. These businesses, primarily in the fishing and sports equip-
ment manufacturing sectors, suffered significant losses and are at risk of
exiting the market.

The predictive accuracy of the Grover and Altman models was as-
sessed using historical data from 380 SMEs. The Grover model demon-
strated a predictive accuracy of 95%, while the Altman Z-Score model
achieved 90% accuracy in identifying high-risk enterprises. These results
are consistent with findings by Saragih et al. (2018), and Putri (2020), who
reported similar levels of reliability in applying these models to SMEs in
Indonesia. Further validation using post-pandemic financial data could en-
hance the robustness of these predictions.

DISCUSSION

This study analysed non-financial SMEs in Serbia to evaluate bank-
ruptcy risks and explore the potential for judicial proceedings and restruc-
turing. Data was obtained from the Serbian Business Registers Agency and
the Bankruptcy Supervision Agency. Between January 2016 and December
2018, 1,263 bankruptcy cases were reported, of which 886 enterprises un-
derwent judicial liquidation. Similarly, between January 2019 and Decem-
ber 2021, 1,239 enterprises entered bankruptcy, with 836 undergoing judi-
cial liquidation and 327 continuing proceedings into 2022. These figures
highlight the persistence of financial instability in the SME sector even be-
fore the COVID-19 pandemic.

The final sample for this study comprised 380 SMEs for which bal-
ance sheets and income statements were available. Financial data from
2021 was used for most enterprises, while 2020 data was applied where
2021 records were unavailable. The sampling approach had notable limita-
tions: only enterprises with negative balance sheets and significant capital
reductions over the previous three years were included, excluding finan-
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cially stable firms. Furthermore, companies with missing accounting data
were omitted, despite evidence suggesting that missing data can often in-
dicate financial distress. Stef and Zenou (2021) emphasised that such sam-
pling must reflect the national distribution as closely as possible for robust
conclusions.

The analysis of bankruptcy risks across different sectors revealed
significant disparities. For instance, the tourism and catering industries
were disproportionately affected due to the direct impact of lockdowns,
movement restrictions, and reduced consumer spending. This aligns with
findings from Seto et al. (2022), who reported similar trends in Indonesia’s
tourism sector. In contrast, manufacturing enterprises exhibited more resil-
ience, partly due to their ability to pivot operations toward essential goods.
A deeper understanding of sector-specific vulnerabilities underscores the
importance of tailored policy interventions for each industry, ensuring ef-
fective resource allocation during future economic crises

The findings of this study are consistent with global trends observed
by Lestari et al. (2021), and Utami et al. (2022). While the Altman Z-Score
provides a robust foundation for bankruptcy prediction, Grover’s emphasis
on profitability and liquidity makes it particularly effective for SMEs. The
comparison also highlights the potential benefits of integrating comple-
mentary models, such as Ohlson, to enhance predictive accuracy. Further-
more, policy interventions during the pandemic, as analysed by Utami, un-
derline the importance of tailored government support in mitigating finan-
cial risks for SMEs.

In Serbia, government measures were instrumental in mitigating the
pandemic’s economic impact. Temporary policies aimed to preserve busi-
nesses of all sizes, though larger and older companies benefited dispropor-
tionately. Self-employed individuals, smaller firms, and minority-owned
businesses faced more challenges accessing government assistance. These
disparities underscore the need for future policies that emphasise inclusiv-
ity and resilience to support the recovery process.

Countries that implemented comprehensive measures to suspend
bankruptcy proceedings during the pandemic demonstrated the importance
of timely policy interventions. In France, for example, the redresse judi-
ciaire mechanism provided high levels of asset protection (82%), close to
the protection afforded by judicial liquidation (91%). This strategy pre-
served not only asset value but also employment, offering valuable lessons
for Serbia. Encouraging judicial reorganisation over liquidation may lead
to better economic outcomes in future crises.

The results of this study, based on the application of the Grover and
Altman Z-Score models, highlighted the significant vulnerabilities of
SME:s during the pandemic. The Altman Z-Score model identified a higher
proportion of firms at risk compared to the Grover model, underscoring the
importance of integrating multiple methodologies for comprehensive risk
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assessment. These insights reinforce the need for targeted interventions to
enhance financial stability and reduce the likelihood of insolvency in vul-
nerable sectors.

The findings of this research not only highlight the financial vulner-
abilities of SMEs during the COVID-19 pandemic but also raise critical
questions about post-pandemic recovery. Preliminary evidence suggests
that enterprises identified as at-risk by the Grover and Altman models dur-
ing the pandemic have shown slower recovery trajectories, particularly in
the tourism and retail sectors. Comparative insights from Seto (2022) indi-
cate that regions with stronger government interventions have fared better
in terms of SME recovery, providing valuable lessons for future crisis man-
agement strategies.

CONCLUSION

This study analysed non-financial SMEs in Serbia to evaluate bank-
ruptcy risks and assess the suitability of the Grover (G-Score) model and
the Altman Z-Score model for predicting insolvency. Data was obtained
from the Serbian Business Registers Agency and the Bankruptcy Supervi-
sion Agency. Between January 2016 and December 2018, 1,263 bank-
ruptcy cases were reported, of which 886 enterprises underwent judicial
liquidation. Similarly, between January 2019 and December 2021, 1,239
enterprises entered bankruptcy, with 836 undergoing judicial liquidation
and 327 continuing proceedings into 2022. These figures highlight the per-
sistence of financial instability in the SME sector even before the COVID-
19 pandemic.

The final sample for this study comprised 380 SMEs with accessible
balance sheets and income statements. Financial data from 2021 was used
for most enterprises, while 2020 data was applied where 2021 records were
unavailable. However, the sampling approach had notable limitations: it
included only enterprises with negative balance sheets and significant cap-
ital reductions over the previous three years, thereby excluding financially
stable firms.

Additionally, companies with missing accounting data were omit-
ted, despite evidence suggesting that missing data often signals financial
distress. Stef and Zenou (2021) emphasise that sampling methods should
closely reflect national distributions to ensure robust and generalisable con-
clusions.

The results indicate that the Grover model (G-Score) is a useful tool
for predicting bankruptcy among SMEs in Serbia, particularly due to its
reliance on liquidity, profitability, and return on assets as core indicators.
The G-Score formula demonstrated the ability to identify enterprises at risk
of bankruptcy, with 10.5% of the SMEs in the sample classified as high-
risk (G £ -0.02). However, the model’s narrow focus on specific financial
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ratios may limit its capacity to fully capture the broader financial vulnera-
bilities of SMEs during the pandemic, especially when non-financial indi-
cators are also relevant.

The Altman Z-Score model, which incorporates additional variables
such as retained earnings and asset turnover, identified a higher proportion
of firms at risk compared to the Grover model. This suggests that while the
G-Score model is effective for assessing liquidity and profitability, the Alt-
man Z-Score may provide a more comprehensive picture of financial sta-
bility. The integration of these two models in this study allowed for a
deeper understanding of SMEs’ financial conditions, emphasising the im-
portance of using multiple methodologies for robust risk assessment.

In Serbia, government measures during the pandemic played a cru-
cial role in mitigating economic impacts. Temporary policies helped pre-
serve businesses of all sizes, although larger and older firms benefited dis-
proportionately. Self-employed individuals, smaller firms, and minority-
owned businesses faced greater challenges in accessing government assis-
tance, highlighting the need for future policies to emphasise inclusivity and
resilience.

Internationally, countries like France demonstrated the importance
of timely policy interventions. The redresse judiciaire mechanism offered
significant asset protection (82%), similar to judicial liquidation (91%),
while also preserving employment. Such measures underscore the potential
benefits of encouraging judicial reorganisation over liquidation during cri-
ses. Serbia could benefit from adapting similar strategies to enhance asset
value preservation and economic resilience.

Policy interventions have played a pivotal role in mitigating bank-
ruptcy risks among Serbian SMEs. Government measures, such as wage
subsidies and tax relief, were particularly effective in stabilising employ-
ment and liquidity. However, smaller enterprises and minority-owned busi-
nesses faced greater challenges in accessing support, reflecting findings
from Utami et al. (2022) in Indonesia. To ensure a more inclusive recovery,
future policies should prioritise accessibility and equity in financial assis-
tance programs, emphasising sectors with high bankruptcy risks such as
catering and tourism.

The findings suggest that the G-Score model is a viable tool for as-
sessing bankruptcy risks in Serbian SMEs, particularly when comple-
mented by the Altman Z-Score model. While the Grover model excels in
assessing liquidity and operational efficiency, the Altman Z-Score captures
broader financial dynamics, making it more comprehensive for identifying
high-risk enterprises. Together, these models provide valuable insights for
policymakers and practitioners aiming to strengthen the financial stability
of SMEs and reduce the likelihood of insolvency in vulnerable sectors.

This study’s findings align with global trends observed in France,
Germany, and Indonesia, where comprehensive government measures re-
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duced bankruptcy rates during the pandemic (Stef & Bissieux, 2022). How-
ever, disparities in the effectiveness of these interventions highlight the
need for tailored strategies that account for local economic contexts. For
instance, while Serbia’s measures primarily targeted medium-sized enter-
prises, France and Germany focused more on micro-enterprises, leading to
broader economic stabilisation. These global comparisons underscore the
value of cross-regional collaboration in designing effective crisis manage-
ment policies.
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YTHUIOAJ KOBUI-19 HA PU3BUKE Ol CTEYAJA
MAJIMX U CPEAIBLUX TPEAY3ERA Y CPBUIA

Mapko Katanuh, Becna borojesuh Apcuh
VYuusepsuret y beorpany, ®axynter opraHu3alMoHux Hayka, beorpan, Cpouja

Pe3ume

Pan ,,Ytunaj KoBun-19 Ha pusuke o7 credaja Manux u cpenmux npemyseha y Cp-
6uju‘ aHanu3upa GUHAHCH]CKO CTambe MatuX U cpeamux npenyseha (MCII) y Cpouju
TokoM nanaemuje Kosun-19, xopucrehu I'posepoB mozen (enr. G-Score) u Antaman
Z-Score 3a npeapuhame credaja. MicTpaxkname je KBAHTUTATUBHO, ca y30pkoM oJ 380
npenyseha, u okasyje na je 10,5% npenyseha nneHTHGUKOBAHO Ka0 BUCOKOPU3UIHO
3a cTedaj mpema [ poBepoBoM Mozeny, 0K je 15% cBpcTaHO y BUCOKOPU3HUIHY KaTero-
pujy mpeMa AntmanoBoM Z-Score Moneny. Behuna npenyseha je ympkoc n3zazoBuma
ycrena Jia OpXKH MOCIIOBake 3axBasbyjyhin npuiarohaparwy MOCIOBHHX MOJENa, YBO-
hemy cTpareruja ynpapibarma KpH30M U HOAPIINH APKaBHUX Mepa. Pax uctude 3Hauaj
IpUMeHe BUIEe MoJeia 3a npeaBuhame creuaja Kako OM ce MpYXKHO CBeoOyXBaTaH
YBHI Y KPaTKOPOYHE U TyropouHe GuHaHCHjCKe pU3UKe. AHAITU3UPAHH Cy KIbYyYHHU (BH-
HAHCHjCKH TMOKa3aTesbH, YKIbY4yjyhul JMKBUIHOCT, 3a1yKE€HOCT, MPO(GUTAOMITHOCT U
noBpahaj Ha yKyITHy UIMOBHHY, YUMeE je YTBpl)eHO 11a cy mpeay3eha ca 00J60M JTHKBHI-
Homly ¥ HI)KHUM HHBOOM 3a/{y’)KEHOCTH OMJia OTIIOPHHUja Ha HeraTHBHE eheKkTe Kpuse.
Tlopen Tora, pam pa3MmaTpa yJory MpaBOCYIHHX IPOLEAYpa 3a PECTPYKTYpHpambe,
ucTHYyhH BHUXOBY BaXHOCT Y OUYyBakby BPEAHOCTH MMOBHMHE U PA/JHUX MECTa TOKOM
naHaeMuje. YKa3aHo je Ha TO 1a OM NPOMOBHCAE PECTPYKTYpPHUpPaba yMECTO JIMKBH-
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Jlalyje MOTJIO TOTPUHETH O0JbUM €KOHOMCKHUM HcxoauMa y Oynyhum kpuzama. Ayto-
pu Takole Harmamasajy Aa je BehuHa Manux u cpeamux npeayseha y Cpouju, ympkoc
TEIIKHUM OKOJIHOCTUMA, TI0Ka3aa 3Ha4YajHy (IeKCHOMITHOCT U CIIOCOOHOCT afanTanuje,
LITO yKa3yje Ha MOTEHIMjal 3a OIOPaBaK U OJIPKHUB pacT y MOCTIAHICMHU)CKOM MEepU-
oxy. OBaj Hama3 ¥cTHYe Ba)KHOCT MHTETpaIMje CTPATEIIKUX HMPHUCTYNa W aHaIU3a y
JOHOIIEH:E OTyKa Kako OM ce MUHUMHU3UPAIH PU3UIN U MOJP)KA0 TyTOPOYHHU Pa3Boj
MCII cekropa.



