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Abstract
The production, or value added, approach to  GDP involves calculating an  industry 
or sector’s output and subtracting its intermediate consumption (the goods and ser-
vices used to produce the output) to derive its value added. The value added at the 
macro level depends on business efficiency. It reflects an increase in value that a busi-
ness creates by undertaking the production process. We assumed that the market 
creates thousands of vibrating energies, coming from other enterprises, with different 
frequencies. The purpose of  this article is  to verify whether the econophysics ap-
proach could be successfully used to assess a business from the perspective of the 
interaction between economic forces. Thus, we propose that the term ‘value added’ 
be understood as a certain amount of accumulated energy of enterprises that comes 
from the interaction of basic economic forces and economic vibrating forces of ac-
counting. Using regression models, we show the influence of basic forces, like debt 
and the stock market, and vibrating ones (i.e., accounts payable, accounts receivable, 
inventory) on the economic value added by testing US, European, and emerging mar-
kets. We confirmed the relevance and appropriateness of the econophysics approach 
to estimating the economic value added.
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Introduction

The macroeconomic perspective of the value‑added measure of GDP combines the 
value of output produced by each of the productive sectors in the economy. There‑
fore, value added is the increase in the value of goods or services as a result of the 
production process (the difference between the value of production and the value 
of intermediate goods). From a microeconomic perspective, the general definition 
of added value is proposed in the Dictionary of Business – “an amount added to the 
value of a product or service, equal to the difference between its cost and the amount 
received when it is sold. Wages, taxes, etc., are deducted from the added value to give 
the profit” (Collin 2004, p. 7). In other words, it is equivalent to the increase in value 
that a business creates by undertaking the production process. So, evaluating val‑
ue added at the macro level should be implemented by considering a business’s effi‑
ciency and accounting data.

Riahi‑Belkaoui (1992, pp. 49–50) states that “value added refers to the increase 
in wealth generated by the productive use of the firm’s resources before its allocation 
among shareholders, bondholders, workers, and the government. […] the value add‑
ed refers to the total return earned by the team of workers, capital providers, and the 
government.” De Chernatony, Harris, and Dall’Olmo Riley (2000, p. 39) define value 
added as a “multidimensional construct, playing diverse roles, and interpreted in dif‑
ferent ways by different people.” Brandenburger and Stuart Jr. (1996, p. 5) propose 
a definition of the “value created by firms together with their suppliers and buyers.” 
They identified four value added strategies based on the game theory models.

Meanwhile, the main aim of our research is to verify whether the econophysics ap‑
proach could be successfully used to assess a business from the perspective of the in‑
teraction between economic forces.

Using Google Books Ngram Viewer (n.d.), we can assess the interest in studying 
value added. For comparison, we analyze such related terms as ‘added value,’ ‘cash 
flow,’ and ‘earnings quality.’ An extremely strong interest is observed in ‘cash flow’ 
analysis; interest in ‘value added’ has grown in recent decades, while ‘earnings qual‑
ity’ is rarely studied. 

Some scholars even emphasize that the term ‘added value’ is losing its meaning. 
Moreover, in the system of Ukrainian national statistics, ‘value added’ is only formally 
an important measure of a country’s development compared to other states (see: Hurn‑
yak, Datsko, Yaremchuk 2015, pp. 37–47). Along with this, there are some attempts 
to implement this indicator in the system of financial and management accounting, 
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although the concept of value added in a range of states like Ukraine at the sectoral, 
regional, and state levels is not clearly defined. Here, it is considered mainly as a basis 
of taxation and a result of economic activity. This approach is typical for the Central 
and Eastern Europe market as a whole. This interpretation is related to fiscal obliga‑
tions, although they have led to other sources than human labor of value creation be‑
ing neglected. Such a position can be validated by mercantilism, according to which 
the production of goods (and, consequently, value added) is focused on the creation 
and accumulation of wealth. 

Figure 1. Search frequencies (%) for the term ‘added value,’ ‘cash flow,’ and ‘earnings quality’ 
in sources printed between 1990 and 2018
Source: adapted from Google Books Ngram Viewer (n.d.).

Theoretical review

In the 1930s and 1940s, the concept of value added was actively discussed in Germa‑
ny among scientists in the field of accounting. Meanwhile, the greatest success was 
achieved by French experts, who implement the calculation of value added in the Gen‑
eral Accounting Plan (Fr. Plan comptable général). The modern approach assumes that 
accounting should provide information for enterprises as well as for national econom‑
ic statistics. Therefore, attention should be paid to preparing a value added statement 
that contains information about the value added created by a business during the re‑
porting period and how this value was distributed among participants (i.e., employees, 
government, owners, lenders) and reinvested in the business. The proposal of Suojanen 
(1954, pp. 391–398) to compile a value added statement as an appendix to the financial 
statements was implemented only after twenty years.

In the mid-1970s, such statements began to be published by companies in Great 
Britain, France, Germany, the Netherlands, Italy, Denmark, Switzerland, and South 
Africa, among others. They were prepared mainly by large companies, in particular: 
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26% of German, 19% of French, 30% of British, and 34% of South African companies 
(Haller and Stolowy 1998, pp. 23–51; van Staden 1998, pp. 44–59). Nevertheless, since 
the 1980s, interest in value added reporting has decreased. 

What is noteworthy is that we can observe the widespread use of this measure in the 
system of management accounting and also for fiscal purposes. Banerjee (2014, p. 23) 
states: “corporations in the US have started disclosing EVA (i.e., Economic Value Add‑
ed) information from the beginning of 90s as a measure of corporate performance. 
It is believed that market value of a firm (hence shareholder wealth) would increase 
with the increase in EVA.” Chen adds, “Economic value added (EVA) is a measure 
of a company’s financial performance based on the residual wealth calculated by de‑
ducting its cost of capital from its operating profit, adjusted for taxes on a cash basis. 
EVA can also be referred to as economic profit, as it attempts to capture the true eco‑
nomic profit of a company” (Chen 2020). Assessing a company’s economic potential 
by using EVA allows for analysis of various economic indicators such as financial sta‑
bility, investment attractiveness, competitiveness, solvency, and profitability, among 
others (Struk 2018, p. 267).

The approaches to calculating and presenting the value added in reporting differ. 
Some companies report gross value added by including depreciation, while others 
present a net value added (i.e., by excluding depreciation). Apart from this, calculat‑
ing value added is made by various methods: [gross trading profit + gross margin + 
other operating costs purchased from third parties] or [operating profit + deprecia‑
tion, amortization, and impairment losses on fixed assets + personal costs + tax other 
than corporate income tax] (Quiry et al. 2014).

Considering Parker’s approach (1992, pp.  294–297) to  value‑added reporting, 
we can specify its advantages and disadvantages.

Advantages: the employees, government, lenders, and owners are considered to be 
stakeholders; the employees’ attitudes towards the company can be improved thanks 
to the dissemination of value‑added information; the report contributes to higher em‑
ployee motivation; a number of useful coefficients can be calculated based on val‑
ue‑added information (e.g., the ratio of value added to employee wages); it makes 
it possible to assess the size and effectiveness of the company significantly better. 

Disadvantages: a conflict of interest between participants may exist that contra‑
dicts their treatment as a team; users of reporting can be confused by a simultaneous 
increase in value added and a decrease in profit; a desirable maximization of value 
added can lead to an increase in production that results in higher risk to sell at a price 
below production costs; unlike in the case of the income statement, such a report is not 
integrated with the balance sheet (statement of financial position according to IFRS); 
the lack of a general method to calculate value added makes it difficult to compare the 
reports of different companies.

The further development of the concept of value added is related to the doctrine 
of sustainable development, which contains, inter alia, requirements for environmen‑
tal protection, social justice, and the absence of racial and national discrimination. 
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Managing sustainable development is impossible without a system of indicators that 
reflect the competitiveness of a business and its impact on the environment and soci‑
ety. For a long time, the most common practice for reporting sustainable development 
has been the Global Reporting Initiative. It offers three‑dimensional reporting and re‑
flects the activity by assessing environmental, social, and economic aspects. Thus, there 
are proposals to expand the financial statement by external costs and benefits related 
to the environmental, social, and economic aspects, which are not included in the tra‑
ditional financial reporting (The Sigma Project 2003), and to introduce an extended 
value‑added reporting on the following aspects (Mook 2007). 

The main obstacle to implementing the proposed reporting is that the vast majority 
of environmental and social development characteristics cannot be reflected in mon‑
etary terms. Therefore, the concept of integrated reporting is dominant in modern 
times, according to which the company is interpreted as a mechanism for creating 
added value in the short, medium‑ and long‑term periods of input resources (capital) 
in a certain way (business model) (Value Reporting Foundation 2013).

Many scientists have emphasized the importance of developing the financial mar‑
kets due to the relationship between financial development and economic growth (see: 
Prats and Sandoval 2016). Scientists show the evidence of Granger causality between the 
stock market development and economic growth through an empirical analysis in East‑
ern Europe (Bulgaria, Slovakia, Hungary, Poland, the Czech Republic, and Romania) 
from 1995 to 2012. Furthermore, a number of participants who took part in the ECB 
workshop (Thimann 2002) for members of accession countries’ central banks and the 
national central banks of the euro area agreed with the plausibility of a positive corre‑
lation between financial sector development and growth. They also remarked that the 
development of capital markets would possibly follow the strengthening of the bank‑
ing sector, similar to the experience of several current EU Member States. “On the 
question of a choice or trade‑off between a ‘European’ banking‑based financial system 
and an ‘Anglo‑Saxon’ market‑based system, participants considered that this distinc‑
tion should not be overemphasized as a relevant choice for accession countries. Pri‑
ority at this stage was rather to establish a sound, stable and efficient banking sector” 
(Thimann 2002, p. 9). Meanwhile, we try to show and prove the importance of this in‑
stitutional aspect without disclosing the details of such transformations. 

Studying the diversification benefits to global investors, Baele, Bekaert, and Schäfer 
(2015, p. 30) found that “Central and Eastern European (CEE) markets have experi‑
enced similar trends as emerging markets more generally, with strongly increasing cor‑
relations with global benchmarks over time.” They provided a comprehensive analysis 
of CEE equity markets from the mid-1990s until 2015 with global benchmarks over 
time. This also confirmed impossibility of narrowing our study just to the markets 
of Central and Eastern Europe, which are mainly included in emerging markets.

Ulfi Nur (2020) presented financial performance through the Economic Value Add‑
ed (EVA) method in Mining Sector Public Companies listed on the IDX in 2014–2018 
by using Invested Capital, Return on Invested Capital, and Weighted Average Cost 



142

Ihor Hurnyak, Nataliya Struk, Aleksandra Kordonska

of Capital. Meanwhile, Al‑Afeef (2017, p. 141) showed that “there is no statistically sig‑
nificant effect of the economic value added (EVA) on changes in Stock Market Value 
of corporate shares that are under study during the period (2006–2015)”. But the re‑
searcher addressed only a random sample of 46 companies.

De Wet and Hall (2004, pp. 39–59) emphasized: “[…] to maximize value for share‑
holders companies should strive towards maximizing MVA1 (and not necessarily their 
total market value). The best way to do so is ‘to maximize the EVA.’ […] The lev‑
erage available to companies that incur fixed costs and use borrowed capital with 
a fixed interest charge has been known and quantified by financial managers for some 
time.” 

Maeenuddin, Akhtar, and Wajid Raza (2020) assessed firm performance with eco‑
nomic value added momentum rather than accounting‑based profits. Researchers eval‑
uated the cash conversion cycle based on three accounting ratios – creditor’s turnover, 
debtor’s turnover, and inventory turnover – based on non‑financial firms listed on the 
Pakistan Stock Exchange for the period 2007–2016. The findings revealed that “firms 
with relatively lower (higher) days inventory turnover and days debtor turnover (days 
creditors turnover) results in lower cash conversion cycle and leads to higher EVA 
momentum. Results based on fixed effect model showed that components of WCM 
plays significant role in explaining the variation in EVA momentum and can be used 
to predict changes in EVA momentum” (sic) (Maeenuddin, Akhtar, and Wajid Raza 
2020, p. 13845).

Vanacker et al. (2011, pp. 681–705) empirically investigated the relation between 
bootstrap strategies used at startup and subsequent venture growth using a longitu‑
dinal database that comprised data from questionnaires and financial accounts of 214 
new ventures. The findings provide evidence of a consistently positive impact of finan‑
cial bootstrapping on growth in value added across time. “More specifically, new ven‑
tures that use more owner funds, employ more interim personnel, encourage custom‑
ers to pay more quickly, and apply for more subsidy programs exhibit higher growth 
over time.” (Vanacker et al. 2011, p. 68).

As we can observe from the above discussion, modern studies are in line with 
our research. As supporters of theories of value added and this category as the ba‑
sis of business efficiency, we consider the stock market not as a result but as a tool 
or economic force. The same applies to the banking market or, more generally, the 
debt market.

1	 MVA = Market Value of Shares – Book Value of Shareholders’ Equity.
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The econophysics approach

Nowadays, a considerable number of scholars have applied physics concepts and meth‑
ods to understand economic phenomena. Notably, the distribution of returns in finan‑
cial markets is studied the most intensively in that way (Mirowski 1989; Bouchaud and 
Cont 2002, pp. 543–550; Farmer and Joshi 2002, pp. 149–171; Sornette 2003). The ap‑
proach is also used for studying the distribution of income and wealth (Levy and Sol‑
omon 1997, pp. 90–94; Drăgulescu and Yakovenko 2001, pp. 213–221; Chatterjee, Yar‑
lagadda, and Chakrabarti 2005), the distribution of economic shocks and growth rate 
variations (Bak et al. 1993, pp. 3–30; Canning et al. 1998, pp. 335–341) and the distri‑
bution of firm sizes and growth rates (Stanley et al. 1996, pp. 804–806; Takayasu and 
Okuyama 1998, pp. 67–79). We would like to draw attention to the Theory of Monads 
proposed by Mykola Rudenko and Newtonian Microeconomics published by Mattie Es‑
tola, which states that physical tools may help investigate economic problems. According 
to Estola’s approach (2017, p. 7), “the economic forces acting upon economic quantities 
are defined, and these forces explain the observed changes in economic quantities. This 
is a new framework of modeling in economics, and it is analogous to Newtonian me‑
chanics in physics.” He proposed replacing velocities of production values with annual 
value added of industries in the economy (Estola 2017, pp. 7, 88). Referring to the above 
concept, we would like to present different ‘forces’ that influence businesses by consid‑
ering the macro‑, meso‑ and micro levels (Figure 2).

Therefore, we propose that the term ‘value added’ be understood as a certain amount 
of accumulated energy of enterprises from the interaction of basic economic forces 
(i.e., a debt, stock market, a shadow economy, budget, etc.) and economic vibrating 
forces of accounting.

Figure 3 reflects our first simplified model for testing this approach. We suppose that 
the main forces in business are ‘Debt’ and ‘Equity’ like Gravity, Electro‑Magnetism, 
Weak and Strong Nuclear in Physics. ‘Equity’ – ‘Book Value of Equity’ – refers to a firm 
or company’s common equity – the amount available that can be distributed among the 
shareholders, and it is equal to the amount of assets owned by shareholders outright af‑
ter all the liabilities have been paid off. Considering only the main forces, we cannot ex‑
plain fully how the universe works, and respectively, we cannot explain all interactions 
in the economy only based on these ‘forces.’ The market creates thousands of vibrating 
energies that come from suppliers, buyers, competitors, and partners, with different 
frequencies (depending on the types of behavior). These vibrating forces influence any 
firm and are reflected in accounting, like accounts receivable (AR), inventory (I), ac‑
counts payable (AP), etc. Thus, increasing accounts receivable or inventory will shorten 
the distance between the company’s debt and equity. Increasing accounts payable will 
expand the distance because it means that the enterprise has temporarily more funds for 
its activity and needs such resources from the outside less. If a company lacks resources 
for development, it can fall into the pit of surviving stability. The accumulation of eq‑
uity and debt contributes to expanding and developing in terms of value added.
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Figure 2. Macro‑level, meso‑level, and micro‑level forces influencing business
Source: authors’ elaboration.

 

Figure 3. General simplified model of an enterprise’s dynamic financial system  

Source: authors’ elaboration. 

Figure 4 presents a weak dynamic financial system of an enterprise in times 
of crisis, where a complex of vibrating forces has influenced the market the most. 
The purpose can be found in negative fluctuations on the banking and stock 
markets. Thus, in the first model (Figure 3), the economic forces act in one line 
along with the masses, which is defined as the level of inertia.2 Meanwhile, in 
model 2 (Figure 4), the market participants do not generate such significant 
masses due to their instability. 

 

 
2 Newton’s first law is called the law of inertia. The property of a body to remain at rest or to remain in motion 
with constant velocity is called inertia. The inertia of an object is measured by its mass. 
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Figure 3. General simplified model of an enterprise’s dynamic financial system 
Source: authors’ elaboration.

Figure 4 presents a weak dynamic financial system of an enterprise in times of cri‑
sis, where a complex of vibrating forces has influenced the market the most. The pur‑
pose can be found in negative fluctuations on the banking and stock markets. Thus, 
in the first model (Figure 3), the economic forces act in one line along with the mass‑
es, which is defined as the level of inertia.2 Meanwhile, in model 2 (Figure 4), the mar‑
ket participants do not generate such significant masses due to their instability.
2	 Newton’s first law is called the law of inertia. The property of a body to remain at rest or to remain 

in motion with constant velocity is called inertia. The inertia of an object is measured by its mass.
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Figure 5 presents an enterprise’s dynamic financial system by taking into account 
forces that come from the vibrating activity on the stock and banking markets (e.g., 
zombie banking, financial bubbles, etc.). In a more general case, we have to expand 
the main forces with sources of capital that come from the shadow market and state 
(community) budget. Each of these forces will be influenced by weaker vibrating forc‑
es of a special nature.
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Figure 5 presents an enterprise’s dynamic financial system by taking into 
account forces that come from the vibrating activity on the stock and banking 
markets (e.g., zombie banking, financial bubbles, etc.). In a more general case, we 
have to expand the main forces with sources of capital that come from the shadow 
market and state (community) budget. Each of these forces will be influenced by 
weaker vibrating forces of a special nature. 

 

Figure 5. An extended market model of an enterprise’s dynamic financial system 

Source: authors’ elaboration. 

4. Methodology 

The general formula for calculating EVA is: 

[𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 =  𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝐸𝐸𝐸𝐸𝑁𝑁𝑁𝑁 −  (Invested Capital ∗  𝑊𝑊𝑊𝑊𝐸𝐸𝐸𝐸𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊)],            (1) 

where: NOPAT – net operating profit after taxes, 

Invested capital =  𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 +  capital leases +  sharholders′ equity, (2)  
and WACC – weighted average cost of capital. 

To test model 1 (Figure 3), we checked the impact of basic and vibrating 
forces on economic value added in the form of an equation (analogous to 
Newton’s second law): 

EQUITY 
DEBT 

Vibration forces 
on the stock market 

Vibration forces on the 
banking services market 

Vibration forces 
at the entity level 

Figure 5. An extended market model of an enterprise’s dynamic financial system
Source: authors’ elaboration.

Methodology

The general formula for calculating EVA is:

	 [ ( )    Invested Capital * = -EVA NOPAT WACC ], 	 (1)

where: NOPAT – net operating profit after taxes,
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	 Invested capital    capital leases  sharholders' equity= + +Debt ,	 (2)

and WACC – weighted average cost of capital.
To test model 1 (Figure 3), we checked the impact of basic and vibrating forces 

on economic value added in the form of an equation (analogous to Newton’s second 
law):

	
0

  (      ) ,= - + + + +ò
    

T

EV AP AR I Debt Equitym m AP m AR m I m Debt m EquityE dtV 	 (3)

where: T – reporting period, EV – economic value, 


EV EVm  – momentum (vector 
quantity that indicates the direction of movement), EVm  – inertia of economic value, 

 APm – inertia of accounts payable, ARm  – inertia of accounts receivable,  Im – inertia 
of inventory, Debtm  – inertia of debt, and Equitym  – inertia of equity (book value of eq‑
uity, BVE). Meanwhile, accounts payable, accounts receivable, and inventory become 
vibrating forces that allow enterprises to operate their resources regardless of the basic 
forces. Notably, debt includes both short‑ and long‑term debt (but not accounts paya‑
ble and non‑interest‑bearing liabilities), while the book value of debt is used as a proxy 
for the market value of debt (according to Damodaran’s approach). The circulation 
of funds in the accounts of the balance sheet during the reporting period is perceived 
as a process of integral calculation in mathematics and a method of transforming the 
energy coming from the financial markets into value added as a corresponding sub‑
integral function. Once again, let us note that enterprise value (EV) is a measure 
of a company’s total value and includes in its calculation the market capitalization 
of a company but also its short‑ and long‑term debt.

It is obvious to assume that the inertia of economic value and the level of gross sales 
(GS) have opposite directions (we also could avoid in this way potential scale effect), 
i.e., the bigger the sales, the smaller the level of inertia. Then, we rewrite the equation 
in a simpler linear form, assuming that the change of velocity of the economic value 
is economic value added.

	 31 2
4 5     *  ,=- + + + +

kk kEVA AP AR I k BVC k
GS GS GS

	 (4)

where BVC – book value of capital (the book value of debt plus the book value of com‑
mon equity, as reported on the balance sheet). We assumed that 1=EVm  or, in other 
words, rewriting the basic equation dividing all ingredients by  .EVm  
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Empirical findings and discussion

Table 1 presents the results of testing the US, European, and emerging markets.3 Using 
the regression models, we showed the influence of the book value of capital, accounts 
payable, accounts receivable, and inventory on the economic value added in the US 
and emerging markets. Meanwhile, for the European markets, we applied the book 
value of equity due to the diversified influence of banking and stock markets on busi‑
ness in terms of the Anglo‑Saxon and Continental models.

Table 1. The influence of main (book value of capital) and vibrating forces (i.e., accounts payable, 
accounts receivable, inventory) on the economic value added in the US, European, and emerging 
markets

US market
Independent Variable AR/GS AP/GS I/GS BVC

Beta –0.183 –0.018 –0.171 0.676
Sign. 0.064 0.836 0.088 0.000
VIF 1.278 1.017 1.329 1.267
Note: Adjusted R‑square = 0.333; F‑statistic = 12.252 (Sign. = 0.000). 
For constant: t‑statistic = 3.156; Sign. = 0.002.

Emerging markets
Indicator/Variable AR/GS AP/GS I/GS BVC

Beta 0.08 –0.192 0.017 –0.827
Sign. 0.053 0.000 0.491 0.000
VIF 1.314 1.924 1.003 1.580
Note: Adjusted R‑square = 0.883; F‑statistic = 175.895 (Sign. = 0.000).
For constant: t‑statistic = 2.089; Sign. = 0.04

European market
Indicator/Variable AR/GS AP/GS I/GS BVE

Beta 0.138 –0.494 –0.046 0.233
Sign. 0.205 0.000 0.560 0.047
VIF 1.196 1.506 1.059 1.380
Note: Adjusted R‑square = 0.123; F‑statistic = 4.162 (Sign. = 0.004).
For constant: t‑statistic = 0.999; Sign. = 0.321

Source: own elaboration based on a selected sample in 2018 (a total of 93 industries along with all 
necessary separate indicators and ratios for three different groups of markets) (Damodaran online n.d.). 

Based on the regression models, we confirmed the relevance of the proposed ap‑
proach to estimating the economic value added as a certain amount of accumulated 
energy coming from the interaction of basic and vibrating economic forces. The find‑
ings bring into question whether a value added is the result of (a) accounting ‘manip‑
ulation,’ in other words, the result of vibrating forces, (b) basic economic forces based 
on real investment in the stock, or (c) borrowing on the banking services market. Our 
findings of the univariate analysis seem to be successful by taking into account the ex‑

3	 According to MSCI (2020).
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planatory power of the regression model (the Adjusted R‑square value), the statistical 
significance of the model (F‑statistic), and the ratio of the departure of the estimated 
value of a parameter from its hypothesized value to its standard error (t‑statistic). 

We found that in the US market, the basic economic forces are decisive and effec‑
tive in terms of value added [BetaBVC = 0.676], in other words, by accumulating the 
firm’s additional energy. As we can observe, the negative influence of vibrating forc‑
es, caused by using accounting ‘manipulations,’ is present, but it is not predominant 
[BetaAR/GS = (–0.183); BetaAP/GS = (–0.018); BetaI/GS = (–0.171)]. It is obvious that if the 
ratio between these indicators and sales is not maintained, such tools can be defined 
as manipulative, or such a situation is caused by a market crisis that is not covered 
by this model (Table 1).

In the case of emerging markets, we observe the influence of vibrating forces on the val‑
ue added. Notably, the explanatory power of the regression model is 88.3%, which means 
that the dependent variable (i.e., economic value added) largely depends on the proposed 
independent variables. We can assume that ineffective and undeveloped stock and bank 
capital markets do not contribute positively to the formation of additional energy of the 
business (they are even contrary to it), and they are significantly harmful to its function‑
ing [BetaBVC = –0.827]. Thus, vibrating economic forces with an obvious accounting nature 
come to the fore [BetaAR/GS = 0.08; BetaAP/GS = –0.192; BetaI/GS = 0.017] (Table 1, Figure 3). 
This can be explained by the banking sector concentrating on transactions with yielding 
government bonds, the phenomenon of zombie banking, or lending on non‑market terms. 
We believe that emerging markets can be reflected by the model presented in Figure 4.

In  European markets, the situation is  ambiguous. On  the one hand, as  with 
American markets, the influence of basic economic forces is significant and posi‑
tive [BetaBVC = 0.233]. It indicates that these markets are close to being sufficient‑
ly developed. On the other hand, this influence was significantly weaker than those 
of the vibrating forces. Thus, the available vibration forces outweighed the basic ones 
[BetaAR/GS = 0.138; BetaAP/GS = (–0.494); BetaI/GS = (–0.046)]. This can be explained by an‑
other predominant type of corporate model compared to the United States.

Summing up, we can state that according to the data from 2018, the tightly regulated 
stock and banking markets in the US function much better in terms of generating ad‑
ditional business energy (value added) than European ones (Table 1). Taken separately 
in this case, the debt is not statistically significant. This model differs from the German 
banking pure one (traditionally popular in the past), with an emphasis on local interests 
and rapprochement with shareholders that requires other approaches and market inter‑
actions than those available in Europe earlier. Such analysis could also be made by taking 
into account the data from other years. At the same time, accounting indicators could 
be taken with a certain lag, for example, a year or a few years, and we can see how it will 
affect the value added in the particular year. We intend to use such an approach in future 
research. Meanwhile, this study was an attempt to present the possibility of reflecting the 
value added as a result of the interaction of economic forces, as well as the ability of such 
an approach to feed certain features of the business implementation mechanism.
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Conclusions

Nowadays, a majority of scientists agree that accounting should provide information 
for enterprises as well as for national economic statistics. Therefore, firms’ preparation 
of a value‑added statement that contains information about the value added created 
by the business during the reporting period, and how this value was distributed among 
participants and reinvested in the business, could be greatly significant when evalu‑
ating value added at the macro level. Meanwhile, there is a wide range of definitions 
due to the different approaches used to calculate and analyze value added. However, 
we consider using earnings quality as a tool for analysis to be ineffective because of the 
inconsistency between individual elements of the accounting system and the manipu‑
lation of reporting. This means that individual accounts should be the most appropriate 
for analysis rather than an aggregated summary data of financial statements. On the 
other hand, using value added just from the perspective of taxation, like in Ukraine, 
becomes another serious problem of inadequacy to the real state of business.

Within the frame of our empirical analysis and graphical simulations, we showed 
that the econophysics approach could be successfully used for assessing a business 
from the perspective of the interaction between economic forces by using financial 
indicators and transforming these financial levers into economic forces. Consequent‑
ly, we have a reason to understand the added value as the energy created by a business 
based on the interactions of basic and vibrating forces. In fact, this study is the first 
attempt to present value added in such a way, which undoubtedly constitutes its con‑
tribution to economic theory.

The models proposed for testing the markets of the USA, Europe, and emerging mar‑
kets confirmed the viability of the approach and make it possible to analyze the current 
state of value added (i.e., additional business energy). We revealed that the basic eco‑
nomic forces have a positive influence on value added in the US and European mar‑
kets, indicating the sufficient development of these markets. But in European markets, 
this influence was significantly weaker than that of the vibrating forces. Meanwhile, 
we observed a high level of the explanatory power of the regression model in emerging 
markets and the strong influence of vibrating forces on business.
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Wartość dodana z perspektywy ekonofizyki 
PKB liczony metodą produkcyjną jest to suma wartości dodanej ze wszystkich gałęzi 
produkcji narodowej po odjęciu wartości dóbr pośrednich. Wartość dodana na pozio-
mie makro zależy od efektywności biznesu – odzwierciedla bowiem wzrost wartości 
dóbr wytworzonych przez przedsiębiorstwa. Zgodnie z  założeniami, rynek generu-
je tysiące wibrujących energii o różnych częstotliwościach, pochodzących od innych 
przedsiębiorstw. Celem niniejszego opracowania jest zatem zbadanie możliwości wy-
korzystania ekonofizyki jako podejścia do oceny biznesu z punktu widzenia interakcji 
pomiędzy siłami ekonomicznymi. W związku z tym, zaproponowaliśmy rozumieć pod 
pojęciem „wartość dodana” pewną ilość energii skumulowanej przedsiębiorstw po-
chodzącej z interakcji podstawowych sił ekonomicznych i sił wibrujących (informacji 
przedstawionych w sprawozdaniu finansowym). W drodze modelowania regresyjnego 
ujawniliśmy wpływ podstawowych sił (tj. dług i rynek finansowy) oraz wibrujących (tj. 
zobowiązania, należności, zapasy) na ekonomiczną wartość dodaną, poddając analizie 
rynek Stanów Zjednoczonych, Europy oraz rynki wschodzące. Otrzymane wyniki po-
twierdzają trafność i stosowność wykorzystania ekonofizyki jako podejścia do szaco-
wania ekonomicznej wartości dodanej.

Słowa kluczowe: rachunkowość, biznes, siły ekonomiczne, ekonomiczna wartość 
dodana, ekonofizyka
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