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Abstract. It is important to quantify the impact of the determinants on the production 
cost variation, because this constitutes a decisive principle in establishing pricing policy. 
On the strength of what has been stated, the objective of this research is to analyze 
influencing components of the production cost through the descriptive and graphical 
analysis of panel data and econometric models design. Regarding the impact factors, 
this study analyzes only the most relevant factors considered based on the descriptive 
analysis. 
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1. Introduction 
 
The primary purpose of a cost center is to create a distinctly identifiable 

department, division, or unit of an organization for which the respective managers will 
be responsible for all associated costs and for ensuring compliance with the company 
budgets. A cost center supports a company's profitability by improving efficiency, leading 
to increased product value.  

Cost center accounting can help management in the optimal use of resources and 
improve operational efficiency, through smarter techniques for understanding resources. 
In this sense, this empirical study help us to estimate the numerical impact of the 
considered factors, on the variation of total costs in the analyzed cost centers. 

The efficiency of the activity of economic entities presupposes the rational 
exploitation of limited resources. This involves dividing the activity into centers of 
responsibility, in order to measure performance according to available resources and 
how they are used. A responsibility center is an organizational entity that involves a 
delegation of authority regarding means (material, human, financial) and a capacity to 
negotiate on objectives (Tabără and Briciu, 2012). 

In the evolution of Romanian companies, the tendency for managerial activity to 
be customer- and change-oriented is increasingly. As a result, structuring the activity of 
companies by responsibility centers has become a priority in satisfying customer 
requirements and achieving a profitable activity.  

In this way, several essential targets can be reached, such as establishing 
responsibilities for expenses incurred, correct management of expenses at training sites, 
delimitation of expenses strictly related to the production activity from those necessary 
for the running of the process, highlighting expenses at the predetermined levels and 
elaboration of expenses budgets specific to each center. 

The main sources of price change are: labor productivity, increase in cost 
components of the total cost (for example, real wages and energy prices). All other 
determinants being held constant, the higher the cost of production, the more significant 
will be the impact on the price of products and services.  
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When prices are set to match realized production costs only periodically (e.g., 
once every three or four years) rather than continually, the company derives some 
financial benefit from reducing its operating costs (Sappington, 2001). 

Mamazhonov Akramjon Turgunovich (2021) states that the cost analysis of 
production is an urgent task these days, being necessary that it should be the main focus 
of management analysis. 

The importance of the empirical study lies in the numerical analysis of the impact 
of internal factors on the variation of total costs, which have a direct impact on prices. 
This study can constitute a preliminary stage to the substantiation of decisions to 
establish price policies at the company level. 

Although the concept of cost refers to the effort required in providing the cost 
object, there are other concepts that must be known from the perspective of 
management support, especially in terms of control and planning (Buys, 2021). 

A fundamental stage in the calculation and cost analysis is represented by the 
classification of costs that can be done in relation to several criteria: the nature of the 
expenses that determine the costs, their relationship with the object of calculation, the 
activities performed, the behavior of the costs, the usefulness in making decisions, the 
process of production or the period to which it refers. 

According to Novák et al. (2018), the traditional approach to cost behavior 
postulates that the cost of activities changes proportionally to the volume of the activity 
and the cost considered is fixed or variable, which implies that variable costs are directly 
modified following adherence to the change in the activity leader. 

In order to achieve the proposed goal and facilitate the research process, the 
following objectives are set: performing the empirical study on the impact of internal 
factors on the variation of the production cost in the context of cost center accounting; 
presentation of influencing factors; descriptive analysis of panel data; performing the 
Ordinary least squares econometric model. 

 
2. Research methodology 
 
The multivalence of the studied phenomenon denotes the obligation of an 

appropriate methodological approach, combining fundamental and quantitative research 
through modern and classic research tools. 

This paper is fundamental, observational and descriptive, using different methods 
and techniques: the review of the specialized literature, the method of structuring the 
research, the documentation, data collection and econometric analysis. We used these 
methods by consulting specialized papers, various articles and publications, databases, 
as well as direct documentation that requires knowledge of the practical reality of a 
company. 

 
3. Data collection  
 
The cost of production consists of all the expenses necessary to obtain products 

and services. At organization level, knowing and understanding production costs is 
important for the following reasons: providing the necessary information to identify 
actions in order to make the organization's activity more efficient and providing 
information necessary for the management of the organization, representing the basis 
for substantiating decisions. 

In agreement with what has been stated, the objective of the empirical impact 
study is to identify, quantify and analyze the independent variables: Cpersonal, 
Cgenerale, Cenergie, Cit, Cmanagement and Ctransport on the on the dependent 
variable Ctotal. We will not carry out an exhaustive approach to impact factors, we will 
only refer to the most relevant of them.  
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Total costs (Ctotal) reflect in value form the entire consumption of factors of 
production or material, financial and human resources, carried out for the manufacture 
and sale of the production made in a cost center. This economic indicator will constitute 
the dependent variable from the econometric model presented in the following. 
Personnel costs (Cpersonal) refer to personnel who work for the cost center in question 
under an employment contract and who have been nominated to work on the project. 
This component of the total cost is considered as the independent variable.  

Another determining factor with significant theoretical impact on the variation of 
the total cost is general expenses (Cgenerale), constituting an independent variable. 
Energy costs (Cenergie) is the value equivalent of electricity, gas and water 
consumption, recorded by the specified cost center. The costs allocated to the 
implementation of new software and hardware technologies in order to increase the 
quality and productivity of work (Cit), constitute a factor of progress. The expenses 
involved in the increase of the quality management (Cmanagement) constitute another 
influencing factor on the total expenses. Transport costs (Ctransport) depend directly on 
the quantities transported. 

Cost centers are essential in structuring a company that needs or intends to 
reduce its expenses. In this way, expenses related to factors with a pronounced 
numerical impact on total expenses can be reduced or eliminated. Therefore, in the 
following table we briefly present the influencing factors on the variation of the total cost. 

 
Table 1. Variable description 

 

 
Source: Own processing 

 

The selected statistical variables (indicators) are relevant from an economic point 
of view, allowing us to analyze their evolution as well as their interaction during the 5 
years and 3 months. The data are organized monthly, in the form of a panel, for the 
period 2017-2021 and the first 3 months of 2022, in total of 63 months. 

 
4. Descriptive analysis of panel data 
 
Independent variables are expressed as a percentage of total cost. We should 

observe a wide range of variation as well as significant standard deviations for each 
variable. There are reasons to expect a significant impact of the independent variables 
on the dependent variable as well as other significant correlations between the 
determining factors. 

Has to be considered the fact that the empirical study falls within the methodology 
specific to micro econometrics, which capture correlation over time for a given entity with 
independence between units. For some panel data there may also be correlation 
between statistical entities. 
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The data panel analyzed is a long panel at the lower end (few entities and many 
time periods). To ensure correct statistical inferences used in the long panel case, it is 
necessary that T→∞. The number of cost centers is 10 and T is 63, ensuring that we fit 
the study into a long panel. 

 The dependent variable and regressors can vary both with respect to time and 
with each cost center. It is important to know the type of variation in order to choose the 
estimator correctly. In particular, the coefficient of the regressor with small internal 
variance will be imprecisely estimated and not identified if the internal variance is zero. 

The organization of the panel data is much clearer if we list some relevant lines 
from the database. In the following figure is presented in a simplified form, each cost 
center and the values corresponding to the seven variables. This form of presentation 
will allow us to a better understanding of the econometric model involved in the study.  

Data are available for all cost centers in all 63 months (strong balanced panel) 
and the time variable (month) increases uniformly by one unit. We can observe that the 
data is organized in long format; each line corresponds to a distinct cost center-month 
(CC-Month) pair. 

Table 2. Variable descriptive statistics  
 

 
Source: Own processing 
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The following figure provides information on the relative importance of between-
entity variation and intra-entity variation for each variable. The total variance (measured 
around the mean) can be divided in two components: within and between. Variables 
involved in the model show within and between variation worthy of consideration and as 
a result we can use either the between estimator or the within estimator.  

 
Table 3. Total variance of the each variable   

 

 
Source: Own processing 

 
We can observe that all the variables involved in the models are time varying. 

Columns 4 and 5 show us the minimum and maximum recorded by each variable. In 
column 6 we have the number of statistical observations N, the number of cost centers 
n, and the number of months T related to the 63 months. 

 
5. Results and conclusions 
 
The correlation matrix shows us the level of correlation between the variables 

involved in the econometric model. We can state that the dependent variable Ctotal 
correlates sufficiently strongly with the independent variable Cpersonal and more weakly 
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with the variables Cenergie, Cit and Cmanagement. The level of significance of the 
correlation, presented below its size, is sufficiently statistically representative for the 
variables in question to constitute impact factors. 

 
Table 4. Correlation matrix   

 
Source: Own processing 

 
Statistical tests will be the ones that allow us to highlight the significance of the 

influence of each factor or a group of factors. Less significant, as an impact on the 
variation of total expenses, appears to be their general and transportation costs. The 
independent variables are weakly correlated, each with each other, which is not an 
impediment to applying an Ordinary least-squares (OLS) model.  

Ordinary least-squares (OLS) models assume that the analysis is fitting a model 
of a relationship between one or more explanatory variables and a continuous or at least 
interval outcome variable that minimizes the sum of square errors, where an error is the 
difference between the actual and the predicted value of the outcome variable. The most 
common analytical method that utilizes OLS models is linear regression (with a single or 
multiple predictor variables) (Zdaniuk , 2014). 

Authors consider that OLS is not the only optimization strategy, it is the most 
popular for this kind of tasks, since the outputs of the regression are unbiased estimators 
of the real values of alpha and beta (Alto, 2019). 

The sign of the correlation can be deduced between each pair of variables, which 
allows us to intuit the form of interactions, direct or inverse. The complexity of the 
econometric model to be presented is inspired by the correlation matrix. The behavior of 
panel data makes a difference in terms of the indicators used to estimate the parameters. 

In the following figure, we have an OLS regression model, which shows us how 
the total cost reacts to changes in the 6 impact factors. The statistical variables included 
in the model show variation over time. The OLS group model is based on both the 
between variation and the within variation and it can be written as regression equation 
with clustering-robust standard errors. 

 
 

------------------------------------------------------------------------------------------------------------------ ----------------- 

                      Ctotal         Cpersonal      Cgenerale       Cenergie      Cit        Cmanagement        Ctransport 

(1)                (2)                   (3)                (4)            (5)               (6)                         (7) 

----------------------------------------------------------------------------------------------------------------------------------- 

   Ctotal              1.0000 

---------------------------------------------------------------------------------------- -------------------------------------------          

   Cpersonal       -0.4525          1.0000  

                            0.0000  

--------------------------------------------------------------------------------------------------------------------------- --------           

   Cgenerale         0.0367         -0.4822           1.0000  

                            0.3582          0.0000 

---------------------------------------------------------------------------------------------------------------------------- ------- 

    Cenergie          0.1143         -0.0874          -0.2817          1.0000  

                             0.0041          0.0283           0.0000 

---------------------------------------------------------------------------------------------------- ------------------------------- 

    Cit                    0.0822         -0.3860           0.0774           0.0301    1.0000  

                             0.0392          0.0000            0.0521          0.4513 

----------------------------------------------------------------------------------------------------------------------------------  

    Cmanagement  0.0675          0.1897          -0.2360           0.0991    -0.2999           1.0000  

                             0.0906          0.0000            0.0000          0.0129      0.0000 

----------------------------------------------------------------------------------------------------------------------------- ------ 

    Ctransport        0.0071        -0.4570            0.9316         -0.2556      0.0845         -0.2269               1.0000  

                             0.8584         0.0000            0.0000          0.0000       0.0339          0.0000 

--------------------------------------------------------------------------------------------------------- --------------------------- 
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Table 5. The OLS regression model 
 

 
 

Source: Own processing 
 

𝐶𝑡𝑜𝑡𝑎𝑙𝑖 =  𝛽0 + 𝛽1𝐶𝑝𝑒𝑟𝑠𝑜𝑛𝑎𝑙𝑖 + 𝛽2𝐶𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑒𝑖 + 𝛽3𝐶𝑒𝑛𝑒𝑟𝑔𝑖𝑒𝑖 + 𝛽4𝐶𝑖𝑡𝑖+  

+ 𝛽5𝐶𝑚𝑎𝑛𝑎𝑔𝑒𝑚𝑒𝑛𝑡𝑖+ 𝛽6𝐶𝑡𝑎𝑛𝑠𝑝𝑜𝑟𝑡𝑖 + 𝜀𝑖 
 

Estimating the impact of the independent variables on the dependent variable, we 
can obtain consistent estimates of the 𝛽 parameters, if the 𝜀𝑖 do not correlate with the 
regressors. As pointed out earlier, it is possible for errors to correlate over time for a 
given statistical entity. For this reason, we used the option of robustness of standard 
errors in relation to the classification, on each individual entity. 

The regression model represents a linear regression without any fixed and/or 
random effects being identified. This model assumes that the intercept and slope of the 
model are constant regardless of group/time period. 

We noted 𝛽𝑘 , 𝑘 = 0,6̅̅ ̅̅  the 𝛽0 intersection of the model with the total cost axis and 
regression coefficients of the 6 impact factors, and 𝜀𝑖  represents the error.  

The econometric model does not capture the reality of panel data well enough. 

𝑅2 is 0.2795, which is about 28%, it tells us that this model explains 28% of the variation 
in total cost due to variation in personnel cost, overhead cost, energy cost, IT cost, quality 
management cost and with transport. 

The rest up to 100% represents the influence of other factors with an impact on 
the total cost variation, which were not included in the study for various reasons. As a 
result, the model can still be improved.  

From the table presented above, it follows that the only factor with a statistically 
significant impact is Cpersonal (p<.0000 from column 6).  

Considering the research undertaken, we can conclude that the initially 
established objectives have been met. Regardless of the assumptions made, some 
corrections are needed to the OLS (Ordinary Least-Squares) estimators regarding 
efficiency increase. 

Different assumptions about the correlation structure of the errors can lead to 
more efficient estimators than the OLS group estimators, but not fully efficient. The OLS 
estimator does not fully capture the behavior of the panel data and as a result we have 
to propose another estimation model. We propose, as future scientific research, to 
introduce more efficient models, depending on the specifics of the panel data. 



90                                                                         Finance – Challenges of the Future 

References 
 
Alto, V. Understanding the OLS method for Simple Linear Regression | by Valentina Alto 
| Towards Data Science, 2019. 
Buys, P. Designing Cost Management Systems to Support Business Decision-Making, 
Palgrave Macmillan, Singapore. https://doi.org/10.1007/978-981-16-1751-5_1, 2021. 
Bugnariu, A., et al. Research on the use of management accounting system in early 
detection. Journal of Financial Studies. 7. 11-28. 10.55654/JFS.2022.7.13.01, 2022. 
Topor, D., et al. The Role of Management Accounting in Providing Information for 
Making Decision Within an Entity, International Journal of Academic Research in 
Accounting, Finance and Management Sciences, 2011. 
E.M. Sappington. Regulation, Economic Theory of, International Encyclopedia of the 
Social & Behavioral Sciences, Pergamon, 2001. 
Novák, P., et al. Perception of cost behaviour in industrial firms with emphasis on 
logistics and its costs. FME Transactions, 2018. 
Tabără, N., et al. Actualități și perspective în contabilitate și control de gestiune, Tipo 
Moldova, Iași, 2012. 
Mamazhonov, A., et al. Conceptual issues of accounting for finished goods in the 
automotive industry. International Scientific Journal Theoretical & Applied Science. 
2021. 
Zdaniuk, B. Ordinary Least-Squares (OLS) Model. In: Michalos, A.C. (eds) Encyclopedia 
of Quality of Life and Well-Being Research, Springer, Dordrecht. 
https://doi.org/10.1007/978-94-007-0753-5_2008, 2014. 

 


