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Abstract: In recent decades, the importance of transport and logistics companies has increased
considerably, especially for Lithuania, where this sector is on the rise and creating benefits for various
users. Therefore, this study aims to analyse the economic–financial situation of transport and logistics
companies operating in Lithuania, focusing mainly on their financial risk, probability of bankruptcy,
and level of solvency. To achieve these results, 416 companies were analysed based on their data
from 2022. The employed methodology included descriptive analysis, quartile ratio analysis, the use
of Altman’s Z-score model to predict bankruptcy, and, finally, logistic regression analysis to answer
the hypotheses. The results show that the companies analysed in this study were highly profitable,
with a high level of solvency and liquidity that did not compromise their continuity in the market.
These results were confirmed by the Z-score analysis. In addition, it was observed that the age and
size of the companies did not affect their survival on the market. This study presents results that are
of great interest for the academic literature, as well as for the management of logistics companies.
The originality of the study lies in its relevance and timeliness, presenting robust results for different
stakeholders, such as policymakers or new entrepreneurs, among others.

Keywords: Z-score; bankruptcy; logistic companies; solvency; economic–financial analysis

1. Introduction

The global logistics sector has witnessed significant growth, with logistics emerging as
a critical component of the business economic system and a major driver of global economic
activity. A key determinant of a nation’s competitiveness and employment potential is
its level of logistics efficiency. To enhance their logistics performance, countries should
prioritise improving the quality of their port and railroad infrastructure (Erkan 2014). Lo-
gistics companies have an important role in coordinating the transfer of resources and
goods from one location to another and are involved in various significant tasks, such
as packaging, warehousing, and shipping. A well-thought-out logistics plan is essential
for any successful company to ensure the timely and intact delivery of its products to
clients. Logistics efficiency is indispensable for any company to attain a competitive edge
in the marketplace and increase profit. Collaboration among all supply chain participants
can enhance organisational competitiveness, ensure that end consumers receive value for
their money, and reduce the industry’s level of unpredictability (Francis and Waiganjo
2014). Logistics encompasses the segment of the supply chain process responsible for
orchestrating, executing, and overseeing the seamless movement and storage of products,
services, and related data from the point of origin to the destination to meet consumer
demands (Lagneaux 2008). Logistics companies wield considerable influence over vari-
ous components of the economy, including gross domestic product (GDP), productivity,
inflation, energy costs, interest rates, and other economic factors (Richard 2020). Li and
Chen (2021) showed that the advancement of the logistics sector can enhance regional
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economic growth in addition to local economic growth. Their findings indicate a significant
relationship between production and consumption and between urban and rural areas.
Moreover, they underscore the importance of smart logistics to the industry’s success.
Sezer and Abasiz (2017) investigated the macro and micro contributions of the logistics
industry to the development of the national economy. Macro-level contributions come
in the form of economy-generating employment, increased national income, and foreign
investment inflow. At the micro level, logistics is crucial for boosting businesses’ ability
to compete at a small scale. Companies that outsource logistics functions can focus on
their core competencies. Hence, businesses can make the most use of their resources by
allowing a top-tier solutions provider to expertly handle their logistics using the businesses’
own infrastructure of personnel and technology. Without logistics support, no company
engaged in marketing, manufacturing, or project execution can be successful (Neeraja et al.
2014). According to Lambert and Burduroglu (2000), logistic activities can be categorised
into two main types: inbound logistics, which involves material procurement, handling,
storage, and transportation, and outbound logistics, which encompasses product collection,
maintenance, distribution, and delivery to the end user. Given the importance of transport
and logistics companies to the Lithuanian economy, the main objective of this study is to
analyse the economic–financial situation for these companies, taking into account their
solvency and liquidity, and to examine their probability of bankruptcy. To this end, the
economic and financial data of 416 companies in the sector operating in Lithuania were
studied. The methodologies used were descriptive analysis, analysis of ratios by quartiles,
Altman’s Z-score, and logistic regression. The results obtained present conclusions of great
interest both to the academic world and to the operators of these companies.

The paper is distributed as follows: Section 2 analyses the existing literature on lo-
gistics companies, as well as their business viability, in Lithuania. Section 3 analyses the
two hypotheses put forward in the study. Section 4 summarises the study variables, method-
ology, and sample characteristics. Section 5 presents and discusses the results. Finally,
conclusions about the study and its practical and theoretical implications are presented.

2. Literature Background
2.1. Logistics Companies’ Importance and Evolution

A logistics company is a business that plans, coordinates, and oversees the supply
chain of other businesses. A logistics company may function in the areas of order fulfilment,
distribution, storage, transportation, and supplier procurement, contingent upon the terms
of the parties’ commercial agreement. Logistics includes many important activities. While
transport is often considered the most crucial logistics activity (Tseng et al. 2005), logistics
also involves other essential functions, such as warehousing, storage, cargo handling, and
ancillary support activities related to land, air, and water transportation. Long before
logistics gained global recognition as a concept, traders would store their goods in one
location and then transport them to the market for sale. Over time, logistics has evolved into
a multibillion-dollar sector that serves global trade. Nowadays, logistics continues to evolve
and produce new opportunities. The evolution of logistics has significantly influenced
the growth of the global economy (Frikha and Hlali 2023). Dablanc and Rakotonarivo
(2010) claim that the initial step in logistics begins with the warehouse. They discovered the
importance of the spatial organisation of logistics facilities from a geographic perspective
and found that the relocation of logistics facilities from the central urban areas of Paris
to the suburbs had a more pronounced impact on geography compared to its effect on
employment and households.

The changes in electronic commerce businesses that have taken place over the past
four decades in industrialised countries have been mainly due to logistics. The gradual
advancement and acceptance of remote methods of selling items represent one of the most
significant changes in the logistics process (Ilchenko and Freiuk 2020). In the past, logistical
tasks such as order picking, break-bulk, freight consolidation, shipping, receiving, storing,
and containerisation were commonplace.
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In the present day, numerous distribution operations have been computerised, au-
tomated, and outfitted with cutting-edge material handling machinery and information
systems, all owing to technological advancements (Rimienė and Grundey 2007). These
advancements have significantly enhanced the efficiency of logistics operations, facilitating
the timely delivery of goods at a reduced cost (UK Essay 2017).

Some significant aspects of logistics operations that play a vital role in the distribution
process are the level of customer service, quality, efficiency, satisfaction, and transportation.
Various economic trends focus on enhancing and optimising the volume of commodities
moved and cutting down the time between production and receipt by the final consumer
(Tomasz 2013). Pokrovskaya et al. (2022) suggest that the COVID-19 pandemic has reshaped
the rules of engagement for businesses. Those that have demonstrated the ability to
swiftly adapt to rapid changes have emerged victorious. Logistics providers and their
electronic platforms are changing and becoming more and more influential in setting
the rules of the market. Globalisation is facilitating greater accessibility to commodities,
services, and information worldwide. Consequently, the global freight volume has steadily
risen alongside the deepening of economic globalisation, while urban logistics spaces are
undergoing progressive transformations. Specifically, sustainable development plays a
crucial role in redistributing social resources, enhancing urban ecology, and stabilising the
urban economic system (He et al. 2019). Furthermore, with the emergence of COVID-19,
internet shopping became the predominant driving force in the logistics industry, as an
increasing number of customers opted to order products online (Stošić and Trajković 2020).

Many researchers agree that the effectiveness of supply chain management is the most
important aspect of logistics activities. Supply chain management is a rapidly growing
field that is transforming the ability of manufacturing and non-manufacturing businesses
to satisfy their clients’ needs (Almatarneh et al. 2022). As the geographical distances
between the points of production and consumption expand, the importance of logistics
grows. The rising global demand for a diverse array of products is prompting shifts in
people’s expectations for each product (Neeraja et al. 2014). It is necessary for compa-
nies to effectively manage logistics activities to enhance business competitiveness and
ensure customer satisfaction. Therefore, selecting appropriate storage, warehouse, and
transport management strategies is essential for companies to minimise their overall costs
(Ristovska et al. 2017). Logistics companies need to focus on organising the control of
procurement, storage, transport, and information to enhance efficiency. An effective supply
chain management strategy lowers expenses and increases a company’s ability to compete
(Kumar et al. 2006). Countries with emerging economies must pay particular attention to
the logistics and supply chain management processes to maintain competitiveness. Modern
technology enables these countries to capitalise on market opportunities to their fullest
extent (Kherbach and Mocan 2016). Suppliers, customers, and logistics service providers
are the key players in the supply chain, and companies rely on their support to successfully
execute supply chain management (Larson and Halldorsson 2010).

Many researchers have focused on the financial aspect of logistics companies. It is
a fact that capital structure negatively influences the profitability of logistics companies,
specifically in terms of their return on assets (ROA). Unfortunately, there is no statistically
significant evidence supporting the direct impact of capital structure on return on equity
(ROE) (Ngoc et al. 2021). Despite its negative impact on the financial aspect of the logistics
sector, its economic significance is substantial, with its direct contributions and indirect
effects collectively contributing to GDP and domestic employment (De Doncker 2017). To
reduce logistics costs relative to the gross domestic product, it is important to focus on the
relationship between logistics costs and economic development. Developing appropriate
logistics policies that accommodate economic growth needs is essential (Liu 2016). Hence,
investments in the logistics sector are essential to enhance trade outcomes and earn higher
earnings, while also effectively meeting the changing demands of customers (Al Jabri et al.
2021). Other researchers have revealed the negative effect on the financial performance of
logistics companies during the COVID-19 pandemic, which lead to severe constraints on
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export activities and international transportation. As a result, there was a notable increase
in the leverage ratio, accompanied by decreases in profitability and efficiency ratios among
affected businesses (Nguyen 2022). This downturn is evidenced by a decrease in overall
revenue, profitability, and investment among companies operating in sectors including
travel and tourism, transportation, the supply chain, sports, and other industries reliant on
these sectors (Atayah et al. 2021).

According to the literature review, most studies have primarily focused on several
financial indicators or specific aspects of logistics, such as supply chain efficiency and trans-
portation infrastructure. However, as the global demand for logistics services continues
to surge, driven particularly by the expansion of international trade, there is a significant
gap in the research. Specifically, there is a need for more comprehensive studies to un-
derstand the relationship between the overall economic and financial health of logistics
companies. This literature gap highlights the necessity for an integrated approach that
examines both the financial and economic performance metrics of logistics companies in a
microeconomic context.

For further analysis, we have chosen Lithuanian logistic companies as a sample for
several compelling reasons. First and foremost, they are a crucial pillar of Lithuania’s
economy, significantly driving economic growth and development. Furthermore, logistic
companies in Lithuania are known for generating substantial profits, which contribute to
their growth and bolster the country’s overall financial health. Providing employment
opportunities and fostering related industries can create a ripple effect that strengthens the
broader Lithuanian economic landscape. While other sectors were not the primary focus of
our analysis, this decision allowed us to concentrate specifically on the logistics sector and
conduct a detailed examination.

2.2. Viability of Logistics Companies in Lithuania

The viability of logistics companies is based on a range of internal factors, such as social
dynamics, human resources, and technology, as well as external factors such as economic
conditions, political–legal frameworks, socio-cultural trends, ecological considerations, and
the competitive environment. For a logistics company to achieve a high level of economic
viability, it is necessary for it to apply new tools and methods. One of the key tools is a
financial ratio analysis involving the following attributes: profitability, efficiency (asset
management), solvency (liquidity), and capital markets (Karpavičienė and Navickas 2020).

Lithuanian logistics companies primarily focus on offering transportation and ware-
housing logistics services, along with various additional services. Regrettably, it has been
found that Lithuanian companies offering integrated logistics services are unable to provide
comprehensive management of the entire business logistics process (Meidutė et al. 2012).
Transport and logistics services are vital activities in Lithuania. Companies in this sector
fulfil the requirements and needs of various transport users across the EU market and
CIS countries. Transportation is unrestricted across borders, with exceptions for quality
and pollution standards. Additionally, drivers can be hired from any country within the
EU or the CIS (Sekliuckienė and Langvinienė 2013). The most challenging year for nu-
merous transport sectors was the onset of the economic recession in 2007. During this
period, transportation saw a decrease in demand, leading to businesses struggling to meet
their needs. As a consequence, profitability experienced a significant decline (Bazaras and
Palšaitis 2012). However, Raslavičius et al. (2014) highlighted that Lithuanian transporta-
tion has played a pivotal role in fostering economic growth. The effect of this growth
may have both a positive and negative impact on the environment and people’s quality of
life, depending on the measures taken at all levels to promote sustainable development.
Juozapaitis and Palsaitis (2017) argue that the effective viability of logistics companies in
Lithuania requires the utilisation of transport cluster systems. This is further bolstered by
the strategic significance of international logistics and transport hubs. Furthermore, it is
advised that Lithuania develops sectoral models, contingent upon data availability, and
ceases relying on foreign models to assess domestic enterprises (Prusak 2017). Looking
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back at statistics data from 2020, it is evident that the primary logistics companies com-
prised road transport (65%), sea transport (6.1%), rail transport (5.3%), air transport (2.1%),
postal and courier services (0.8%), and other services (20%) (Enterprice Lithuania 2020).
In Lithuania’s transport industry, the road freight transportation sector had the biggest
turnover (EUR 6.7 billion of the total turnover generated), followed by the storage and
support operations sector (EUR 3.8 billion of the total turnover generated). Together, these
two sectors constituted 89% of the total turnover volume in the transport sector in 2020
(Statista Research Department 2023). Bazaras and Palšaitis (2017) surveyed the logistics
situation in Lithuania. Their findings revealed that the primary issue in the logistics indus-
try is the high cost associated with modern software, which poses a challenge for small
businesses. However, despite this challenge, most companies acknowledge that Lithuania
offers them a favourable operational environment. Vaičiūtė et al. (2022) have highlighted
that with the emergence of the COVID-19 pandemic, road transport logistics encountered
new technological challenges. Therefore, there is a need to foster synergy between techno-
logical advancements in transport companies and collaborative logistics. Nowadays, green
logistics has emerged as a focal point and is considered essential for transport and logistics
service companies in Lithuania to adopt. This adoption can increase the domination of
logistics companies in sustainable development efforts. The primary sustainability factors
encompass environmental protection, business partner demands, corporate culture, and
legal regulations and policies, among others (Vienažindienė et al. 2021).

In the following section, we outline our hypotheses considering the circumstances
around logistics operations in Lithuania.

3. Hypothesis Development

The Z-score model is commonly used to determine the probability of bankruptcy.
Several studies, employing various discriminant analyses, have calculated the financial
health and probability of bankruptcy of many types of companies using multiple categories
of financial ratios, including solvency, coverage, leverage, and profitability (Nam and An
2017; Marsenne 2020; Surwanti et al. 2022). Certain publications focus on researching
bankruptcy prediction, identifying potential bankruptcy signals, and assessing financial
distress within the logistics industry (Giovanni et al. 2020; Saputri and Asrori 2019; Winarno
2019). The stress experienced during the COVID-19 pandemic affected the financial stability
of the logistics and transportation sectors (Indah et al. 2023). Various studies have examined
cargo shipping (Lozinskaia et al. 2017), the logistics sector (Brozyna et al. 2016; Pisula 2012;
Pisula et al. 2013), the shipping and logistics industry (Nam and An 2017), the aviation
industry (Hu et al. 2022; Shi and Li 2024), and transportation companies (Surwanti et al.
2022; Salmar 2018; Irawan et al. 2021).

H1. Logistics companies have a low probability of bankruptcy and a high level of solvency, according
to Z-score analysis.

Equity and current ratios have a notable influence on the credit risk of both the logistics
and maritime industries; however, return on assets and the quick ratio exhibit the most
substantial impact on each industry, respectively (Woo et al. 2021). Accordantly, return on
assets (ROA) and return on equity (ROE) are also affected by business type in the logistics
industry (Jang and Ahn 2021). Previous research has found that the causes of failure also vary
with the size and age of firms (Barba Navaretti et al. 2014; Lukason and Hoffman 2015), and a
significant relationship was determined between a company’s age and the cause of insolvency,
the main reason being a lack of starting capital. As a result, mature small and medium-
sized companies often face greater challenges when faced with increasing competition and
economic downturns compared to young and adolescent businesses, which typically fail due
to internal flaws (Kücher et al. 2020). Other studies have conducted relevant research on
financial management risk in logistics service fields (Hofmann and Lampe 2013) and maritime
transportation (Wang et al. 2014; Kang et al. 2016; Adland et al. 2017).
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H2. The probability of bankruptcy of logistics companies is explained by their age and size.

In order to determine whether logistics companies operating in Lithuania have a high
level of solvency and a low level of bankruptcy, Altman’s Z-score will be used to classify
the sample according to its economic and financial performance into solvent, financially
troubled, and bankrupt companies. In addition to this, analysis of the ratios by quartiles
will be developed to give the most accurate results for the companies analysed. For the
second hypothesis, logistic regression is performed to see whether the variables age and
size condition the probability of bankruptcy. The proposed model is presented in Figure 1.
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Taking into account the two hypotheses, it is expected that both will be accepted. The
following section describes the sample, variables, and methodology used to achieve the
objectives set out in the proposed model.

4. Sample, Variables, and Methodology
4.1. Sample and Variables of the Study

The study sample consisted of logistics companies operating in Lithuania at the
national level. The data were obtained from the ORBIS database, which provides both
quantitative and qualitative data. The main difficulty encountered was finding companies
that presented all their economic–financial data in order to perform the necessary analyses
to determine whether they were solvent or not. For the year 2022, there were 3192 enter-
prises with economic–financial data available, but due to the lack of specific data required
for the analysis of solvency, most of these enterprises were excluded from the final sample.
Table 1 shows the sample selection process.
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Table 1. Final study sample.

Initial Sample of Logistics Companies in Lithuania 3192

(-) No 2022 economic–financial data in ORBIS −2376

The sample with 2022 economic–financial data in ORBIS 816

(-) Sample with data missing for any variable during the period −263

The sample with complete economic–financial data 553

(-) Sample with data missing for any descriptive variable −137

Final study sample 416
Source: own elaboration.

As can be seen in the table, 416 logistics companies operating in Lithuania were
analysed, which represented 13% of the initial sample size. To analyse the adequacy of
the final sample in representing the total population, the ideal sample size was calculated
taking into account a 95% confidence level and a 5% margin of error. It was found that the
ideal sample size to validate our study was 344 companies, which was exceeded by our
final sample.

The study variables mainly consisted of economic–financial variables in order to gain
first-hand knowledge about logistics companies in Lithuania. In particular, variables such
as solvency ratios, liquidity ratios, profitability ratios or variables, and the age and size of
the company were used. Table 2 summarises the variables and their respective formulas
used in this research.

Table 2. Description of the variables.

Profitability ratios

Return on assets (ROA) (Operating result/total assets) * 100

Return on equity (ROE) (Net result/equity) * 100

Profit margin on sales (Net income/net sale) * 100

Liquidity ratios

Current ratio Current assets/current liabilities

Quick ratio (Current assets − inventory)/current liabilities

Cash ratio Cash and cash equivalent/current liabilities

Solvency ratios

Solvency ratio Equity/total assets

Indebtedness (Non-current liabilities + equity)/non-current assets

Efficiency ratio

Assets turnover Net sales/average total assets

Descriptive variables

AGE Total liabilities/total assets

SIZE Size of firm based on total assets and number of employees

Number of employees Number of employees in the firm for 2022

Turnover Revenue from total sales or rendering the services
Source: own elaboration.

As can be seen in the table, the variables are divided into four blocks. The first includes
the profitability ratios, which have been used in numerous international studies to measure
the profitability of companies (Retolaza et al. 2014; Flores-Ureba et al. 2023; Gelashvili et al.
2023). The second group consists of the three main short-term liquidity ratios, on the basis
of which the ability of a company to pay its short-term debts is measured (Gelashvili et al.
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2023; Dimitras et al. 1996). In the third group, we have the two solvency ratios, i.e., the
ability of a company to survive in the long term (Ibáñez et al. 2013). These first three groups
of ratios have been used in several studies to predict the failure or survival of a firm on the
market (Retolaza et al. 2014; Flores-Ureba et al. 2023; Altman et al. 2017). The last group of
ratios is made up of descriptive variables such as the size of the company measured by the
number of employees and the total assets of the company, the age of the company from the
time of its creation, the size of the companies as a separate variable, and, finally, the profits
generated during the accounting year. These variables have been targeted by researchers
due to their relationship with the probability of firm bankruptcy (Gelashvili et al. 2023;
Altman 1968; Blasco and Carrizosa 2007; Situm 2014).

4.2. Methodology

The methodology began with a descriptive analysis of the variables studied. Then,
since there were many companies that differed greatly in the results of the ratio cal-
culations, the analysis of the ratios was carried out based on quartiles, which made it
possible to see the business landscape of the logistics companies. This method is widely
used to avoid relying only on the average results, where there may be variations due
to the results of some specific companies. Finally, Altman’s Z-score analysis was used
to classify companies as healthy, doubtful, or with a high probability of bankruptcy
(Altman 1968). Altman’s Z-score is based on multiple discriminant analysis that uses
five ratios and five weights to predict the failure of manufacturing firms. The initial test
of the model gave an accuracy of 95% one year prior and 72% two years prior to failure
(initial sample of 66 firms) (Hussain et al. 2014). The accuracy of the results increased
considerably in subsequent models. Today, the first Z-score model developed by Altman
is still the most widely used, compared to other scoring models developed over the years
(Ortega et al. 2024). The Z-score results were used to confirm the results of the ratios. In
addition, a logistic regression was carried out, since the dependent variable, the Z-score,
was transformed into a dummy variable, which made it possible to answer H2 of the
study. Logistic regression is an optimal model for this type of analysis (Peláez 2016).

5. Results
5.1. Descriptive Analysis

As mentioned above, it was possible to obtain economic and financial data for all 416
companies for 2022. These companies all operated in the logistics sector, and more than half
of them were based in Vilnius (51%). Analysing the size of the companies (see Figure 1), the
descriptive analysis showed that most of the companies were micro- or small-sized (80%).
According to EU regulations, micro-enterprises are those with a maximum of 10 employees
and a turnover (annual) or total assets not exceeding 2 million. Small enterprises are those
with a maximum of 49 employees and a turnover (annual) or total assets not exceeding
10 million. Medium-sized enterprises are those with between 50 and 249 employees and a
turnover (annual) of less than 50 million or total assets not exceeding 43 million. Finally,
large enterprises are those that have 250 employees or more and an annual turnover
exceeding 50 million or total assets exceeding 43 million. Figure 2 summarises the size of
the companies in the study.

The results of the analyses of the other variables are shown in Table 3. The prof-
itability ratios show that on average, these were enterprises that had high profitability
in terms of both assets and turnover and thus generated positive results for their own-
ers. It is worth noting that the standard deviation was rather high, probably due to the
fact that some companies had negative profitability (minima) and others had excessive
profitability (maximum).
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Figure 2. Size of companies by number of employees. Source: own elaboration.

Table 3. Descriptive statistics.

N Minimum Maximum Mean Std. Deviation

ROA 416 −62.95 94.57 14.94 19.34

ROE 416 −882.63 409.65 33.76 74.49

Profit margin 416 −28.85 83.41 6.35 10.63

Current ratio 416 0.00 45.29 1.95 2.90

Acid test 416 0.00 9.96 0.57 1.12

Cash ratio 416 0.00 5.31 0.49 1.12

Solvency ratio 416 −85.85 96.95 33.83 27.25

Indebtedness 416 0.01 362.76 61.66 85.58

Assets turnover 416 0.00 198.05 10.85 15.40

Number of employees 416 1 2484 48 146.53

AGE 416 0.14 32.12 13.79 7.79

Turnover (thousands) 416 40.45 1,930,126.00 18,574.37 115,423.18
Source: own elaboration.

The results of the liquidity ratios show that these logistics companies in Lithuania
were, on average, companies with a high probability of liquidity, as their average ratio
in 2022 was 1.95, which was higher than 1, meaning that they could pay their short-term
debts with their liquid assets. The results for the cash ratios and acid test ratios were
optimal, i.e., the companies could pay more than half of their short-term debts without
selling stocks. An analysis of the solvency ratios shows that these were companies with
fairly solid net assets and low debt (average 33.83). This result was also confirmed by the
result of the debt–equity ratio, which compares long-term external financing and equity
with the company’s total assets. The result on the assets turnover ratio shows an average
of almost 11, which means that, on average, logistics companies have 11 times more net
turnover than their economic resources. This result is one of the indicators of the good
economic and financial health of the companies in this sector. If we analyse the minimum
and maximum, we see that there are companies that have had 198 times more net turnover
than their total assets or companies that have had their core revenue equal to their assets.
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Analysing the last block of variables, we see that the number of employees varied
between 1 and 2484, i.e., these were enterprises from the same sector but of very different
sizes. On average, these enterprises employed 84 persons, although this result had a rather
high variance. The age variable was calculated for the end of 2022. The results show that
these were companies with experience on the market, as their average age was almost
14 years, although there were companies that had been in existence for less than a year and
others that had been on the market for more than 32 years. Finally, the profit generated
by these companies in 2022 was analysed; the results of the descriptive data show that on
average, they had generated a turnover of more than EUR 18 million with their activity.

5.2. Ratio Analysis

Profitability ratios

Profitability ratios measure the profit generated by a company based on its economic
resources, turnover, or equity. In this study, the three ratios (%) presented results at
acceptable levels. In the case of the ROA, for every EUR 100 invested in assets, logistics
companies generated almost EUR 15 of profit, on average. In the case of the ROE, for every
EUR 100 invested by the shareholders, they received a profit of EUR 33.76, which is a very
good result. The profit margin ratio represents the sales result after all expenses have been
paid. In this study, the result was 6.35, which was slightly lower than the results for the
other profitability ratios. In order to provide more precise information, the results of the
companies have been divided into quartiles (Table 4).

Table 4. Profitability ratios by quartiles.

ROA ROE Profit Margin

N (valid) 416 416 416

Mean 14.94 33.76 6.35

Quartiles

Q1 3.33 7.75 1.20

Q2 11.29 28.97 3.61

Q3 22.98 61.68 8.30
Source: own elaboration.

For the ROA results by quartile, there was a big difference in profit between Q1 and
Q3; specifically, in Q1, there were companies with an average ROA of 3.33, which is a low
result for an investment. Meanwhile, for Q3, companies showed a benefit of almost 23%,
which means that every EUR 100 invested generated an average of EUR 23. The same was
observed for the ROE: there were companies in Q1 that generated an average profit of EUR
7.75 for their owners, while the companies grouped into Q3 were very profitable, with an
average profit of almost 62%. Concerning the results for the profit margin, we observed
the same tendency as for the rest of the ratios, i.e., a large difference between the results
for Q1 and Q3. This difference was also significant between the companies in Q2 and Q3,
where the profit was almost 100% greater for those in Q3 than for those in Q2. These results
indicate that logistics companies are, on average, profitable enterprises. Some are more
successful than others, but, in general, they show a solid profitability.

Liquidity ratios

The results of the liquidity ratios show that the Lithuanian logistics companies in this
study were able to cover 100% of their short-term debts, regardless of which quartile the
company was in. This means there was a low probability of short-term financial problems.
It should be noted that the results of the acid test were not higher than 1, with a result of
1 meaning that these companies would have to sell their shares in order to pay off their
short-term debts. The same applied to the average cash ratio; these companies would be
able to pay 50% of their short-term debts with liquid assets.
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As seen in Table 5, there were large differences in the results of the acid test. The Q1
companies could only pay 6% of their short-term debt, which is a rather low result, but if we
compare this result with the current ratio results in Q1, we see that these companies had a
lot of short-term stocks, so they did not pose a threat to their creditors. It is noteworthy that
the Q3 companies were companies that could afford their short-term debt without selling
shares. Overall, all the ratios showed optimal results, which means that these companies
would be attractive to their creditors.

Table 5. Liquidity ratios by quartiles.

Current Ratio Acid Test Cash Ratio

N (valid) 416 416 416

Mean 1.95 0.57 0.49

Quartiles

Q1 1.03 0.06 0.05

Q2 1.29 0.28 0.20

Q3 1.78 1.07 0.47
Source: own elaboration.

Solvency ratios

The solvency ratio measures the ratio of equity to all the economic resources held by
a company. The higher the result, the more self-financing the company. In this study, the
average of this ratio was almost 34%, which means that 34% of the assets were backed
by equity. The debt–equity ratio indicates the degree of indebtedness of an enterprise,
excluding short-term debts; in this case, the average of 61.66 means that the enterprises
bought 61.66% of their assets on the basis of equity and long-term debts. More detailed
results by quartile are shown in Table 6.

Table 6. Solvency ratios by quartiles.

Solvency Ratio Indebtedness Ratio

N (valid) 416.00 416.00

Mean 33.83 61.66

Quartiles

Q1 16.48 4.66

Q2 31.97 20.17

Q3 51.73 76.01
Source: own elaboration.

Analysing the solvency ratio by quartile, the companies in Q1 had 16.48% of their total
assets financed by equity; meanwhile, the companies grouped into Q3 had 51.73% of their
assets financed through shareholder equity. For the debt ratio results, there was a large
difference between the companies in the different quartiles. Specifically, Q1 had a very
low result of 4.66, which means that the companies in this quartile were highly indebted,
with economic–financial problems. The companies in Q3, however, had purchased more
than 76% of their assets with secure and long-term investments, which would give them an
advantage when asking for more investment and help guarantee their long-term survival.

5.3. Z-Score Analysis

Bankruptcy is a legal procedure that occurs when a company is unable to meet its
debts and becomes insolvent. Early prediction of bankruptcy is important for companies,
as it allows them to restructure the company or look for other investors and solvency
possibilities. Among the models for predicting corporate bankruptcy or solvency, the
Z-score model described in (Altman 1968), based on multiple discriminant analysis, stands
out. The model consists of using five ratios and five weights to predict the failure of listed
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manufacturing firms. This model has been adjusted over time, and the Z-score has been
adapted to non-manufacturing and non-listed companies (Ortega et al. 2024). As the sample
of this study includes non-listed companies, the model has the following formulation:

Z′ = 0.717X1 + 0.847X2 + 3.107X3 + 0.420X4 + 0.998X5

where Z’ is the index of bankruptcy; X1 = (Current Assets-Current Liabilities)/Total Assets;
X2 = Retained Earnings/Total Assets; X3 = Earnings before Interest and Taxes/Total Assets;
X4 = Book Value of Equity/Total Liabilities; and X5 = Sales/Total Assets.

Altman’s Z-score divides companies into the green zone, with no financial problems
(Z′ > 2.9); the grey zone, with a probability of bankruptcy in the next period (1.23 < Z′ < 2.9);
and the distress zone, with a high probability of bankruptcy (Z′ < 1.23). Nowadays,
Altman’s first Z-score model is still the most widely used compared to other scoring
models developed over the decades.

According to the Z-score formula, the companies in this study were classified into the
following three groups: safe, grey, and distress. The results are shown in Table 7.

Table 7. Z-score table.

Safe Zone Grey Zone Distress Zone

Nº 373 23 20

% 90% 5% 5%
Source: own elaboration.

The results show that the majority (90%) of the logistics companies were solvent,
without financial risk and with a high chance of long-term survival. Specifically, out of
the 416 companies analysed, 373 were in the safe zone, while 23 were in the grey zone, i.e.,
they were companies with signs of long-term insolvency, with a probability of bankruptcy.
It would therefore be advisable for the managers of these companies to take steps to
reduce the probability of bankruptcy. Finally, there were only 20 logistics companies in
the bankruptcy zone. This means that 5% of the companies analysed had a probability of
failure. This is not a high figure, but in order to prevent bankruptcy, the economic and
financial situation of these companies should be reviewed, and the necessary prevention
measures should be taken.

To answer H2 in this study, a logit model was used in which the dependent variable,
Z-score, was divided into two groups: insolvent firms or firms with a high probability
of insolvency and healthy firms. Since the dummy variable was the dependent variable
of the study, the logit model was the most appropriate model for this type of analysis.
The independent variables were the age of the enterprise and its size as measured by the
number of employees and total assets. The results are shown in Table 8.

Table 8. Logit model results.

Z-Score Coef. Robust
Std. Err. z p > t [95% Conf. Interval]

AGE −0.0122739 0.0208741 −0.59 0.557 −0.0531864 0.0286385

SIZE −0.3657691 0.1947814 −1.88 0.060 −0.7475337 0.0159956

_cons 306.556 0.4669184 6.57 0.000 2.150.416 3.980.703
Source: own elaboration.

As we can see in the table, none of the variables were predictors for business failure
since the level of significance (p < 0.05) was not reached. We can therefore say that nei-
ther the age of the company nor its size influenced the solvency or bankruptcy of these
logistics companies. This result was previously confirmed by the correlation between the
variables studied.
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Looking at the results of the ratios and the Z-score analysis, it can be seen that
these were companies with solid solvency, as 90% of them were not at risk of bankruptcy
according to their economic and financial data for 2022. This result was corroborated by the
analysis of the ratios, where it was shown that most of the companies had high profitability,
a high level of liquidity in the short term, and were solvent in the long term. Based on this,
H1 is accepted. The logistic regression results refute H2. Figure 3 shows the model of the
study and the final result.
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6. Discussion

Based on the results of the ratios analysed, it can be concluded that logistics companies
in Lithuania are highly profitable companies that generate economic and financial benefits
for their stakeholders and at the same time participate in the economic growth of the
country in which they operate. According to Raslavičius et al. (2014), based on their core
business, transport and logistics companies play an important role in the economic growth
of the country. This fact has been confirmed by the results of this study, as profitable
companies generate profit not only for their owners but also for the country through taxes.
At the same time, they need fewer subsidies to survive. The work of Vaičiūtė et al. (2022)
pointed out that transport and logistics companies in Lithuania have had problems with
digitalisation and incorporating the most advanced technologies for proper operation;
however, the results of the ratio analysis in this study indicate that there were no excessive
costs for these companies in 2022, as they showed robust results for profitability.

Second, one of the most debated issues in the academic literature is whether firm size or
market experience determines firm survival or failure (Barba Navaretti et al. 2014; Lukason
and Hoffman 2015). There are several studies that claim that firm size and age positively
affect firm profitability. According to Gelashvili et al. (2022), higher firm profitability was
associated with fewer years of firm life. They also found that the larger the firms, the more
profit they earned. However, some studies (Galán González and Gravel 1997) have not
found relationships between these two independent variables and firm profitability, which
is directly related to firm survival. In this study, no relationships were found between firm
size and age and the prediction of business failure; therefore, our results are in line with the
studies of Galán González and Gravel (1997).

Third, the integration of technology across the supply chain landscape presents im-
mense opportunities for businesses to optimise operations, reduce costs, enhance sustain-
ability, and improve their overall efficiency. Through the utilisation of automation and
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robotics, warehouse operations have witnessed a significant transformation, characterised
by heightened speed, precision, and reduced reliance on human labor (International Freight
Forwarding Services 2023). Furthermore, the integration of AI technologies into warehouse
management systems has ushered in a new era of logistics and supply chain management.
AI-powered warehouse automation systems leverage sophisticated algorithms to optimise
diverse aspects of warehouse operations, ranging from inventory oversight to order pro-
cessing and completion (Sodiya et al. 2024). However, the suitability of technology-driven
solutions may vary depending on factors such as company size and regional labor availabil-
ity. Warehouse Management Systems (WMSs) are better suited for automated warehousing,
particularly for larger companies in regions with limited manual labor (Odeyinka and
Omoegun 2023). In addition to warehouse management, Fleet Management Systems
(FMSs) have become indispensable tools for modern logistics businesses. These systems
play a crucial role in enhancing operations, improving customer service, controlling costs,
and streamlining processes (Nagaraj 2023). Furthermore, the deployment of automated so-
lutions such as automated guided vehicles (AGVs) within distribution centers is anticipated
to mitigate the challenges posed by escalating labor expenses (Thakur 2022). Telematics
and blockchain technologies further augment the efficiency and security of supply chain
operations (Ghaffarpasand et al. 2022; Idrees et al. 2021). Moreover, sustainable packaging
and smart packaging solutions offer innovative approaches to reducing environmental
impacts and improving operational effectiveness (Coelho et al. 2020; Fernandez et al. 2023).

One of the important aspects is to take into account the impact of COVID-19 on
logistics companies. Several companies have reported that the years 2020 and 2021 were
years that have significantly affected the logistics sector, causing economic and financial
problems and even business bankruptcy (Nguyen 2022; Vaičiūtė et al. 2022; Indah et al. 2023;
Jahanshahi et al. 2024). However, in 2022, they were able to recover from their economic
and financial problems (Van Hoa et al. 2023). These results are in line with the results of
the analysis of the ratios of this study, where it was seen that in 2022 they had a high level
of solvency, a good profitability and an acceptable level of liquidity. Moreover, 90% of the
companies were in the “safe” zone according to Altman’s Z-score.

All in all, the results of this study shed light on the economic and financial situation of
transport and logistics companies operating in Lithuania (Juozapaitis and Palsaitis 2017),
contributing significantly to the academic knowledge and updating existing information.

7. Conclusions and Implications

The aim of this study was to analyse the economic and financial situation of transport
and logistics companies operating in Lithuania, as these companies contribute significantly
to the country’s economic growth. The literature review highlighted the need for economic
and financial analysis of logistics companies, as most studies have been theoretical in
nature or focused on analysing their profitability, not their probability of bankruptcy. For
this purpose, two hypotheses were formulated: For H1, we analysed whether transport
and logistics companies operating in Lithuania had a high level of solvency and a low
probability of business failure based on Altman’s Z-score. In addition to this, an analysis
of the ratios on the basis of quartiles was carried out, which made it possible to present a
clearer picture of the economic and financial situation of these companies, not only on the
basis of the average. The results of the analysis showed that, in fact, 90% of the analysed
companies were healthy, with high levels of liquidity and solvency, while only 10% had
economic–financial problems that could lead to bankruptcy. Given these results, H1 was
accepted. H2 analysed whether the age of these companies and their size influenced
the probability of bankruptcy. The results of the logistic regression showed that none of
the variables were significant in predicting bankruptcy; therefore, H2 was rejected. The
main conclusion that can be drawn from this is that logistics companies operating in
Lithuania are in good financial health and can therefore be considered a business option
for entrepreneurs.



Risks 2024, 12, 99 15 of 19

In terms of its theoretical implications, this study contributes to the academic literature
by providing the latest available economic–financial data for these firms. It can be observed
that in recent years, the academic literature (Nguyen 2022; Vaičiūtė et al. 2022; Indah et al.
2023; Jahanshahi et al. 2024) has focused on the effect of COVID-19; therefore, almost all
studies analyse the impact of the pandemic on the sector in the years 2020 and 2021 but
none on the recovery period of 2022. So far, the academic literature has focused on the
importance of these firms but has not provided evidence based on economic and financial
data. In addition, this study rejects the relationships between firm failure and firm size
and age. This finding is new for this type of firm and does not apply to other sectors;
therefore, new lines of research can be proposed on this basis. Consequently, new lines
of research can be proposed to explore these unique factors and develop a more nuanced
understanding of what drives firm success and failure in the logistics industry. This could
lead to the development of targeted strategies and policies to enhance the performance of
logistics companies.

In terms of its practical implications, we can highlight the importance of the results
for the correct management of transport and logistics companies. The managers of these
companies must consider the correct management of economic and financial variables, as
these can help improve the solvency and liquidity of the company, rather than variables
such as age and size. Governments should pay more attention to these types of companies,
as they not only generate benefits for their owners but can also lead to more efficient supply
chains, reduced costs, and improved competitiveness at the macroeconomy scale. This, in
turn, can foster economic growth, create jobs, and enhance the overall economic health of
the nation.

Although this study is based on a quantitative analysis, it is important to pay attention
to qualitative variables to predict business failure. In particular, the experience, skills,
professionalism, and behaviour of a company’s top management can be vital for avoiding
business failure (Gelashvili et al. 2019; Shin et al. 2015). The academic literature has
highlighted the importance of business environment variables such as GDP, inflation, and
the economic situation affecting the country in a given period (Ozili 2022; Succurro 2012).

It is important to underline the regulations governing corporate insolvency at the
European level. In particular, the EU is developing a set of initiatives in the area of
insolvency proceedings that establishes rules on restructuring; provides an early warning
system and online information; and establishes a preventive programme (Directive (EU)
2019/1023 of the European Parliament and of the Council on preventive restructuring
frameworks, on discharge of debt and disqualifications, and on measures to increase the
efficiency of procedures concerning restructuring, insolvency and discharge of debt). On
the basis of European law, Lithuania has established the Insolvency Law for Legal Persons,
which aims to facilitate an efficient insolvency process for legal persons by ensuring a
balance between the interests of creditors and those of legal persons (XIII-2221 Republic of
Lithuania Law on Insolvency of Legal Persons). Therefore, as a final summary, it can be
said that in order to avoid business failure, not only the quantitative variables that come
from annual accounts are important but also the environmental or qualitative variables
that significantly affect the correct functioning of any company.

Based on this, the limitations of the study are presented. This study was not without
its limitations. The first and most important limitation arose due to a lack of access to the
economic–financial data of these companies; it was possible to analyse only 13% of the
original sample of transport and logistics companies, as the database did not contain key
information to calculate the required variables for many of the companies. Therefore, it
was not possible to say whether all the logistics companies operating in Lithuania have the
same economic–financial situation as those analysed. The second limitation of the study
was the range of years. An analysis of panel data could shed more light on the economic–
financial situation of these companies. Therefore, it is not possible to say whether all the
logistics companies operating in Lithuania have the same economic–financial situation as
those analysed and that these results are robust to different years. The third limitation is
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the number of variables used in the study, i.e., the data obtained have only allowed the
calculation of an efficiency ratio. Calculating other efficiency ratios can clarify the economic
and financial situation of these companies. Qualitative variables are expected to be used to
predict business failure. Finally, another type of statistical analysis could help to present
more robust results. In particular, other discriminant scoring analyses could be used and
the results compared with Altman’s Z-score. Future research should take the appropriate
steps to overcome these limitations.
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