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The effects of transport service quality
on the financial condition of companies —
a methodology proposal

Transport companies, which, even if privately owned, often operate in markets and in an envi-
ronment determined by the principles of the functioning of the public sector. On the one hand,
they are inclined to maximize the effectiveness of their functioning, including financial efficiency.
On the other hand, they are obliged, usually under longterm contracts, to provide services of an
appropriate quality and, consequently, to contribute to passenger satisfaction. The aim of the arti-
cle is to identify the planes of potential correlation, including the negative correlation between fi-
nancial efficiency and the quality of provided transport services. Measures for both categories are
identified. However, due to the fact that within both categories there are measures that are poten-
tially internally correlated, it becomes necessary to use factor analysis to isolate key latent vari-
ables and, consequently, to avoid collinearity. For such identified variables, it is advisable to
perform canonical analysis to identify correlation groups. Ultimately, this should allow for the
construction of a universal model for the analysis of longterm relationships between financial and
qualitative performance of transport companies, especially in a panel approach.
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Introduction

Public transport companies, by their nature, must pursue a complex set of ob-
jectives related to, on the one hand, ensuring high quality, which contributes to
passenger satisfaction with the services received, and, on the other hand, the need
to maintain an appropriate financial condition, in particular the profitability of the
economic activity of the company. It is commonly accepted that activities aimed at
increasing the quality of services and, consequently, passenger satisfaction are
cost-intensive and, consequently, deteriorate the financial position of enterprises
[Anderson, 2005]. However, it is justified to verify the exact direction and strength
of this relationship, also with a breakdown into individual service quality assess-
ment criteria. Nevertheless, due to the high complexity of the problem, classical
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statistical and econometric methods are not adequate to such a research problem
[Kicova, Kramarova, 2013]. Consequently, the aim of the article is to propose
a methodology based on factor analysis and canonical analysis that could be used
to determine the strength of the impact in question.

1. Passenger satisfaction in public transport

From an economic point of view, a rational behaviour is one aimed at maxi-
mizing the satisfaction of the decision-maker. In practice, however, consumers
decide according to the principle of limited rationality, i.e. they strive to achieve
a satisfactory result, not an optimal one [Szmelter, Suchanek, 2021].

The preferences of consumers of public transport companies should be of in-
terest to those who sell these services [Hansson et al., 2019]. This is an area where
enterprises can look for a competitive advantage over other economic entities that
operate in the same scope.

The most common mobility preferences indicated by the passengers include
[Brozyna, 2018]:

— travel time,
— comfort,

— cost,

— safety.

Del Castillo and Benitez, in their article devoted to the methodology of model-
ing and identifying passenger satisfaction in public transport, proposed the divi-
sion of criteria influencing passenger satisfaction into blocks (Table 1).

Table 1. Criteria for assessing the satisfaction of passengers using collective public transport

Block Detailed criteria

Convenience of connections between lines of the same operator
Convenience

. Convenience of connections between lines of different operators
of connections

Differentiation of lines

Accessibility of the communication network (number of stops)
Accessibility Facilities for the disabled

The adequacy of the location of the most used bus stops

Availability of information

Availability of timetables and line plans
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. Precision of information
Information .
10. Information screens at depots and stops

11. Information screens in buses

12. Information on price lists and season tickets
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Block Detailed criteria

13. Punctuality

14. Frequency

Reliability 15. Travel time

16. Reliability

17.Service downtime

18. The kindness of the drivers

19. Friendliness of service

Frequency of use

20. Technical condition of vehicles

21. Cleanliness of vehicles

22. Convenience of vehicles

23. Vehicle lighting

24. Temperature in the means of communication
Comfort 25. Number of passengers

26. Driver skills

27. Construction of stops (weather conditions)
28. Technical condition and cleanliness of the stops
29. Lighting of the stops

30. Appropriate marking of vehicles and stops

31. Technical safety of vehicles
Safety 32. Safety in vehicles

33. Safety at stops

34. Noise

35.Impact on road traffic flow

Environmental effect

Source: Own elaboration based on: [Del Castillo, Benitez, 2012].

The above list presents an exhaustive set of criteria for assessing the level of
transport services, and allows for a comprehensive assessment of passenger satis-
faction.

2. Companies’ financial results

The financial result is one of the most important categories used to assess the
effectiveness of business entities. It is the financial dimension of the results
achieved by the enterprise in a specific unit of time [Lach, 2020]. Simply put, the fi-
nancial result is the effect of subtracting costs from revenues.

The financial result in Polish conditions is determined in two ways, which is
reflected in the possibility of preparing the profit and loss account in two variants,
namely: comparative and calculation-based [Seredynski, Szaruga, 2015].
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The following are the different layers of the company’s financial result:
— sales result,
— operational result,
— gross financial result,
— gross financial result.

Regardless of the level at which we consider the obtained result, it may take
the form of profit (a positive financial result) or loss (a negative financial result).

The result on sales is the one that distinguishes between two variants of deter-
mining the financial result. In the comparative variant, operating costs are recog-
nized by type groups, namely [Siewierska et al., 2011]:

— depreciation,

— use of materials and energy,
— external services,

— taxes and duties,

— salaries,

— insurance and benefits,

— other costs.

The above approach to determining operating costs causes the violation of
one of the main accounting principles, i.e. the principle of matching costs and
revenues. This is due to the fact that not all costs that occurred in the reporting pe-
riod can be assigned corresponding revenues in the same period. For this reason,
in the comparative variant, there is an item of changes in the state of products, cor-
recting the differences — it can take both a positive and negative value. In the cal-
culation variant, on the other hand, the following are distinguished within costs:
the cost of manufacturing the products sold and the value of goods and materials
sold. Therefore, there is no need to make any adjustments. In this way, the gross
result on sales is generated, which should be deducted by two categories of costs:
sales costs and general and administrative costs. The use of this procedure leads to
a sales result. Regardless of the variant used to determine the result on sales, its
value should be the same.

In terms of determining the remaining levels of the financial result, there are
no differences between the comparative and calculation variant of profit and loss.

The operating result is generated by including other operating activities in the
calculation of revenues and costs. It is an activity that includes events not related
to the core business of the enterprise. This includes events such as sale of fixed as-
sets, costs or revenues related to created or released provisions or the effects of
write-downs.

The gross result is created after taking into account financial revenues and
costs. Financial activities include various types of interest, results from the sale of
financial assets, dividends or shares in profits.
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From January 2016, in determining the financial result of entities other than
those referred to by the Accounting Act: banks, insurance companies, reinsurance
companies and credit unions, no extraordinary gains and losses are distinguished.
If such events occur in the course of the company's operations, they are included
in other operating activities. Due to this change, enterprises do not distinguish
separately the result from economic activity [Kaczmarczyk, 2021].

The net financial result is created by reducing the generated profit (if any)
by the income tax due to the state. Taxable profit cannot, however, be directly
equated with gross profit. The gross profit shown in the profit and loss account is
calculated on the basis of the balance sheet law. The tax base is determined on the
basis of the provisions of the tax law by deducting from the tax income those costs
that qualify as tax deductible costs. It should be additionally noted that enterprises
have the right to reduce the tax base by settling losses achieved in previous years.

3. The concept of the economic effectiveness of the companies

The principle of rational management has two dimensions: maximizing the
effects with given inputs or minimizing the inputs serving the achievement of the
assumed goal. Both dimensions of the above principle lead to the optimal use of
the available resources, and the degree of achievement of the assumed goal com-
pared to the expenditure incurred for this purpose is determined by the measure
of management efficiency [Eklof et al., 1999].

Tools helpful in assessing the financial aspect of management efficiency are
provided by the financial analysis, with particular emphasis on the ratio analysis.

The analysis of the company's liquidity is aimed at assessing its ability to pay
its liabilities on time. The liquidity of economic entities is assessed using three ba-
sic indicators [Rashid, 2018]:

— current ratio,
— quick ratio,
— cash ratio.

The current liquidity of an economic entity is understood as the ratio of cur-
rent assets to current liabilities. The optimal value of the indicator should be at the
level of 1.2-2.0. It tells whether the company has enough current assets to cover its
short-term liabilities. Quick liquidity narrows the current ratio indicator and does
not include inventories. The exclusion of inventories is due to the fact that it is the
least liquid current asset and it may take time for the enterprise to convert it into
cash. The cash liquidity of the enterprise is calculated by including only the cash
resources of the enterprise in the numerator. This indicator shows what part of its
liabilities the company is able to repay immediately.
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Rotation analysis is also called performance analysis. The study of this area al-
lows for the assessment of the effectiveness with which the enterprise manages its
assets. This area includes indicators such as [Lin, Lin, 2021]:

— assets turnover ratio,
— inventory turnover ratio,
— receivables turnover ratio.

The asset turnover ratio is calculated by relating sales revenues to total assets.
Itinforms about the amount of revenues generated by the unit of assets. This ratio
can be modified by taking into account only the fixed or current assets. The
inventory turnover ratio is calculated as the ratio of sales revenue to the av-
erage inventory, while the receivables turnover ratio is the ratio of sales revenue to
the average amount of receivables. Both indicators indicate the effectiveness of
the management of the selected asset and should be of optimal size, adequate to the
type of business.

In assessing the financial condition of the company, it is also important to ana-
lyze the debt. It allows to determine the degree of indebtedness of the enterprise
and to assess whether the structure of financing sources is not too risky.

The basic indicators calculated in this respect are [Baraja, Yosya, 2019]:

— general debt ratio,
— equity debt ratio,
— tangible fixed assets debt ratio.

The overall debt ratio is the ratio of liabilities to the company’s assets. Thus, it
shows what part of the property is financed from external sources. Equity debt is
counted as the ratio of external capital to equity, which allows to determine the
amount of external capital that is attributable to the monetary unit of equity. The
tangible fixed assets debt ratio is calculated as the ratio of the company’s tangible
fixed assets to its long-term liabilities.

In addition, the long-term debt ratio is also important, reflecting the ratio of
long-term liabilities to the company’s equity.

The assessment of the company’s profitability allows for the determination of
the ability to generate financial results by various economic categories. The basic
measures of profitability are [Madushanka, Jathurika, 2018]:

— return on sales,
— return on assets,
— return on equity.

The above ratios are calculated by referring the financial result to individual
categories (sales revenues, total assets, equity). Depending on the purpose of the
analysis, the denominator may include the net financial result, but also the result
on sales or gross financial result. If the achieved result takes the form of profit,
profitability ratios are obtained, if losses — deficit ratios.
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Profitability ratios do not have specific values that they should achieve, but in
the case of enterprises whose purpose is to maximize their own market value,
expressed, inter alia, by generating profit, these should be profitability ratios. It is
also important to compare the results achieved with the competitive companies
and with own results from previous periods. The trend in profitability indicators
should be increasing.

4. The use of factor analysis and canonical analysis in studying
the relationship between quality of service and financial
condition of enterprises

It is possible to identify and study the relationships between complex aggre-
gates, such as the quality of services and the financial condition of enterprises,
with the use of various statistical tools. Classically, to determine the direction and
strength of the relationship between phenomena, correlation analysis is used, and
then to determine precise measures of impact, linear regression analysis or multi-
ple regression analysis. However, these methods are based, as a rule, on a number
of assumptions that are difficult to meet in this problem: the presence of one
explained variable, the lack of collinearity of the variables, the measurement of
variables on ratio scales or the normal distribution of the variables.

Consequently, to describe the relationship between the analysed characteristics
of transport companies, the use of a sequence of two adequate research methods
was adopted: factor analysis and canonical analysis.

As a rule, factor analysis is used to reduce the number of variables and to de-
tect structure in relationships between variables. Therefore, it can be used to re-
duce dimensions, which plays a significant role in the research problem in
question, due to the multitude of parameters reflecting both the quality of services
provided and the financial condition of the enterprise [Quader, Abdullah, 2020].
An important condition for the verification of statistical hypotheses is the lack of
collinearity of the predictors, because by introducing strongly correlated explana-
tory variables into the model, its predictive power is lowered, due the construc-
tion of OLS estimator. If there is a high correlation between a pair of explanatory
variables, it can be concluded that they are redundant. It becomes possible to com-
bine such two variables into one factor — variable scatter plots are created and then
principal components analysis is performed, which leads to the generation of
a new variable, which is a linear combination of the previous variables. It is pos-
sible to perform an analogous procedure for more than two collinear variables,
using rotation that maximizes the variance of the output variable space.
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Within the analyzed problem, both in the case of the quality of services and
the financial condition, there is a suspicion of the presence of redundant variables
within individual blocks. In the case of passenger satisfaction criteria, it becomes
advisable to carry out the Cattell scree test inside the blocks due to the desire to
simplify the data collection procedure itself [Shrestha, 2021]. In the case of the fi-
nancial condition of the enterprise, it is advisable to select variables that have
a similar direction and the return of model values. As a rule, liquidity ratios have
specific benchmark levels, but due to their financial nature, it is possible to initially
reject them when examining the company’s financial condition. This leaves three
groups of factors determining the financial condition: turnover, profitability and
debt, within which three basic indicators for which the multicollinearity is sus-
pected were identified. Consequently, at the pre-test stage, it is advisable to repeat
the study of redundant variables for financial indicators, using the Cattell test,
similarly to the satisfaction indicators or using the Guttmann-Kaiser eigenvalue
criterion [Rojas-Valverde et al., 2020]. Conducting a factor analysis should lead to
obtaining a reduced number of independent variables in both categories (Table 2).

Table 2. Independent variables for financial position and service quality after factor
analysis

Financial position Service quality

Asset turnover ratio Differentiation of lines

Return of sales Accessibility of the communication network
Return on equity

Overall debt ratio

Information screens at depots and stops

Ll e

Travel time

Reliability

Technical condition of vehicles
Convenience of vehicles
Number of passengers

Driver skills

10. Technical condition and cleanliness of the stops

o ® N Uk » e

11. Technical safety of vehicles

12. Safety in vehicles

13. Impact on road traffic flow

Source: Own elaboration.

Conclusions

In order to estimate the strength of the impact of qualitative factors on the
financial condition of enterprises, it is advisable to use canonical analysis for such
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a defined set of independent data. The canonical correlation analysis procedure is
an additional procedure for estimating the relationship between the variables that
enables the study of the relationship between two sets of variables, as in the prob-
lem at hand. It consists in determining the canonical roots that allow to determine
the strength and direction of the relationship between individual variables from
both sets, which in turn allows for economic control of qualitative parameters in
order to ensure the appropriate financial condition of enterprises. When extract-
ing canonical roots, eigenvalues are calculated. They can be interpreted as the
proportion of the variance explained by the correlation between the relevant
canonical variables. It should be noted that this proportion is calculated in relation
to the variance of canonical variables, that is, weighted sum values of two sets of
variables; The eigenvalues do not say how much variability is accounted for in any
of the sets of variables. The number of eigenvalues is calculated as there are ca-
nonical roots, i.e. as many as the minimum number of variables in either of the two
sets. In canonical correlation analysis terminology, weighted sums define a root or
canonical variable. It can be assumed that canonical variables describe some hid-
den variables. If for a set of differentiated quality indicators after a previous factor
analysis, a weighted sum with high weights for all indicators related to financial
condition is obtained, it can be concluded that the relevant canonical variable
measures in fact the relationship between condition and quality of services.

The methodology understood in this way allows, according to the authors, to
effectively and adequately recognize the strength and direction of the relation-
ship between passenger satisfaction and the financial condition of public trans-
port enterprises. Furthermore, this methodology allows for an adequately com-
prehensive treatment of the complex issues of both the quality of services and the
financial condition of enterprises.
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