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Abstract 
 

Thermodynamics is the key to solving many economic problems. Since the human body is driven by heat engines, there is a loss of ener-

gy source. Measuring this loss means it is possible to indicate the size of a fair wage. Another version of the second principle justifies the 

amount of depreciation of real assets, such as machinery and equipment. A significant purpose of the article is to indicate that the catego-

ry of capital cannot be understood without knowing the first and second principle of thermodynamics. The main aim is to present the 

theory of equitable remuneration developed using the second principle of thermodynamics and the discovered economic constant. Theo-

retical research leads to the creation of a model of capital and a model of fair pay with the understanding of the existence of an economic 

constant quantifying the action of natural forces on capital growth. Empirical research estimates the size of the constant and verifies the 

fairness of remuneration. The research reveals the existence of an economic constant necessary in capital theory, especially in the field of 

remuneration for work. Models for measuring human capital of employees and formulas enabling calculation of fair remuneration and its 

updating are presented. Additionally, using the entropic version of the second principle, the depreciation amounts of fixed assets are de-

termined. The main conclusion of the presented research and the formulated theory is that thermodynamics is essential for the correct 

understanding of the category of capital defining as the abstract ability to perform work. 
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1. Introduction 

Two basic physical principles and the main identity of accounting are at the basis of the considerations presented in this article. These are 

the first and second principles of thermodynamics and an accounting equation that equates the value of assets and total capital. In eco-

nomics, the principle of minimum action is commonly used, but in this paper we do not stress its importance. The second principle of 

thermodynamics, indicating that a thermal engine cannot work without a cooler, is the basis of the presented theories of fair remuneration 

for work. The fairness of the remuneration consists in the fact that the personal capital of the employee is not depreciated, because the 

remuneration eliminates the dispersion. Therefore, the essence of the research is to measure the dispersion of human capital, because the 

employee's body acts as a heat engine. Therefore, compensating the loss of capital in the form of remuneration prevents depreciation of 

the employee's human capital, and additional remuneration from profits makes it possible to improve living conditions. This is the es-

sence of fair remuneration, and empirical studies confirm this opinion. Moreover, the average value of the random variable of the sponta-

neous loss of human capital turns out to be a natural economic constant, necessary for measuring human capital, determining fair remu-

neration and various uses of the capital category. The ideas presented are original in relation to the views on the connections between 

physics and economics known from numerous bibliographies. Authors considering these issues do not take into account the principle of 

dualism, i.e., the basic identity of accounting theory, and treat capital, abstract in its nature, as material assets. Removing this misunder-

standing leads to the direct use of thermodynamics for the development of capital theory, which is the content of the article. 

2. The thermodynamic nature of life 

The human body is powered by thermal engines. We know it and feel it, but theoretical explanations have been offered by William 

Thomson (Lord Kelvin) and Peter Atkins (2007, pp. 23-78). The first researcher formulated a version of the second law of thermodynam-

ics, according to which a heat engine cannot operate without a cooler; the cooler does not have to be a special device, but simply an envi-

ronment that fulfills the role of a heat consumer. Peter Atkins reminded us that the human body contains thousands of biochemical reac-

tions acting on the principle of a thermal engine, so during our lives we must lose some energy transferred by heat to the environment. 

As Atkins (2005, pp. 157-158) explains, “The abstract thermal engine found in our body is diffused between all the cells of our body and 

takes thousands of different forms”. The author explains the action of the thermal engine in our body via the ATP molecule (adesin-

triphosphate), which converts into adenosine diphosphate, thanks to the enzymes, while releasing energy. Therefore, lost energy must be 

replenished. Without supplementation, the human ability to work would disappear over time.  

http://creativecommons.org/licenses/by/3.0/
http://www.sciencepubco.com/index.php/IJPR


2 International Journal of Physical Research 

 
The essence of an honest wage results from the observation that if life requires the operation of thermal engines, and these can work only 

if part of the source energy is lost, then this loss must be balanced to maintain equilibrium and preserve our own existence. This theoreti-

cally deduced statement is confirmed by empirical calculations of the cost of living in a family type (2 + 2) in which parents earn only 

the minimum wage. A fair wage must, therefore, balance the natural loss of human capital resulting from the essence of life.  

For further consideration this loss is determined by the random variable s, whose average value, according to empirical study, is equal to 

E(s) = 0.08 [1/year]. Moreover the value p = E(s) = 0.08 [1/year] is discerned as an economic constant; a sort of natural constant. This 

value is necessary both for computing fair pay as well as for computing the value of human capital. Additionally this constant denotes 

that nature creates the potential for capital growth at an average rate of 8% per year. Therefore, the general view on compensation can be 

briefly formulated as: 

 

W(p) = p × H(p)                                                                                                                                                                                             (1) 

 

Where: W(p) – denotes yearly total pay, H(p) – value of employee human capital, and p = E(s) = 0.08 [1/year] (Dobija, 1998; Kurek, 

2012; Renkas, 2013) and others. 

In simple terms, a fair pay is 8% of the value of human capital of an employee working under self and managerial control. Formula (1), 

in which the constant p represents the natural loss of human capital defined by the second law of thermodynamics, is the basic model 

used to calculate the fair remuneration of employees with capital H(p).  

3. Model of capital 

Capital is abstract, so only it can be described mathematically using constructive mathematics. The history of getting to know the catego-

ry of capital formally begins at the end of the 15th century in Italy. In 1494 year a famous book was published in Venice called shortly 

Summa. This printed book by Luca Pacioli consisted, among others, a description of the fundamental equation of the double entry ac-

counting that represent duality principle. The description begins with accounting identity, which shows that at moment zero: 

 

Value of Assets (A0) = Debt capital (D0) + Equity capital (E0)                                                                                                                      (2) 

 

Skipping owners’ rights to capital the above equation can be introduced with total capital (C0 = E0 + D0) in the simplest way as follows: 

 

A0 = C0                                                                                                                                                                                                            (3) 

 

Directly from the identity (3) results that capital is an abstract category denoting ability of performing work. It represent potential of 

mentioned ability included in assets that are formed from material substances. Concentration of capital embodied in the assets determines 

value of the assets, so capital is of the most importance. Increasing capital is the goal of economic activities. Periodical increase of capital 

in business firms is called income.  

In contrast to this natural report about capital, after ages of studies, economists attain to conclusion clearly expressed by Ch. Bliss. This 

author in 1975 year wrote that “(…) when economists reach agreement on the theory of capital they will shortly reach agreement on eve-

rything. Happily, for those who enjoy a diversity of views and beliefs, there is very little danger of this outcome. Indeed, there is at pre-

sent not even agreement as to what the subject is about” (Bliss Ch., Cohen A.J. & Harcourt G.C. (eds.), 2005).  

When we consider the basic indicator (return on assets, ROA) r = ROA = ∆C/C0, we come to a compound percentage formula (4) as well 

to a model showing non-linear growth of capital. It is known that C1 = C0(1 + r1), and in the following year will be C2 = C0(1 + r1)(1 + r2) 

unless the capital is withdrawn. Assuming that there are some averages r is given the general formulas: 

 

Cn = C0(1 + r)n Ct = C0ert                                                                                                                                                                          (4) 

 

The second formula presents a situation in which the capital is constantly growing, not as a percentage added at the end of the year. This 

is the basic model of growth, which is consistent with the principle that capital does not come from nothing. This model provokes the 

question about the variable r, about the explanation of the nature and structure of this quantity. This is one of the important issues in ac-

counting, economics and finance. 

Albert Einstein expressed his admiration for the compound percentage formula and, showing a deeper interest, he presented Rule 72. 

Probably, the appreciation would have been greater with the knowledge of the structure of the capital growth rate r = p - s + m, which 

identifies and quantifies the influences of natural forces, work, and the second principle of thermodynamics.  

According to the second law of thermodynamics (SLoT), capital is randomly dispersed (factor e-st). However, this distraction can be in-

hibited and limited by work processes (factor emt). We paint the metal sheet with paint and rust will not destroy the windowsill as quickly 

as if it had happened without painting. Due to the nature of work, which is only a transfer of capital, work does not increase capital. 

However, profits do arise, so there must be one more factor. They are forces of nature, like photosynthesis, which are quantified by the 

economic constant p (factor ept). Thus, the general model of capital change is: 

 

Ct = C0 × e-st × emt × ept , and p = Ĕ(s) = 0,08 [1/year]                                                                                                                                    (5) 

 

Where: Ĕ(s) - average value of random variable s, p - economic constant of potential growth of capital. The constant p has no explanatory 

theory, so its size results from empirical research. As the model (5) indicates, if the work completely eliminates the influence of SPoT, 

the annual growth rate of capital in business activities is 8.33%. The constant is an a priori figure of 0.08, which is verified by empirical 

studies. Research of nature of capital and size of constant have been already made by many authors as: M. Dobija (2007), B. Kurek (2011, 

2012) and J. Renkas (2016) and they are continued over and over again presenting new confirmations of the magnitude of this constant.  

The research conducted by B. Kurek (2012), who used large sets of data, leads to the conclusion that the yearly average value of a ratio 

of profit to total capital (ROA) is pretty stable and close to eight percent. The interpretation that comes to mind is that economics is a 

positive-sum game with nature, expressed by the constant p. 

There are two great domains where the abstract ability of performing work is of the greatest importance. As P. Atkins (2007) explains it 

is physics, where ability of doing work (energy) is a core notion. Similarly to this fact it is economics and accounting, where capital is a 
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basic category. Therefore, we can better understand concepts of capital and labor and correctly solve scientific problems. For example 

problem of depreciations of fixed assets. The application of the SLoT in the entropic form immediately leads to a theoretically justified 

calculation of fixed asset depreciation amounts as follows: 

 

Wp × e- d × t = Wk                                                                                                                                                                                              (6) 

 

Where: Wp – initial value of the object, Wk – value at the end of the period, t – number of periods, d – fixed percentage depreciation of 

the fixed asset in the period. When calculating the fixed amount d you get the percentage that determines the depreciation amount from 

the current balance. The figure d can be expressed in terms of months or years. Moreover, the formula allows for theoretically justified 

forecasting of the value of a fixed asset for any given date. 

The application of the SLoT as a rule defining the operating conditions of a thermal engine, and consequently the inevitable loss of ener-

gy of the source, applies directly to a human being. This source of energy is food, but in order to consume it one needs a properly 

equipped apartment. In order to get everything we need for ourselves and our offspring we have to work, so naturally the issue of decent 

remuneration for work arises. Research in this area has led to the identification of the aforementioned constant, so both the fundamental 

principle and the economic constant are inherent in the human capital computations, which is explained further in the article.  

Capital and labor are by definition tightly tied up. They are interdependent categories forming tandem. Labor is present in definition of 

capital and vice verse. Capital is a potential category, whereas labor is a dynamic one. Labor as transfer of capital has a strong relation-

ship with power (labor = power × time of labor). Category of power has been always present in economics since list of labor positions in 

a company or institution differs mainly by rate of pays. The pays divided by the highest pay denote power indexes assigned to work posi-

tions.  

4. Human capital measurement and models of pays 

The formula applied in physics for measuring work, presented in a simplified scalar notation, shows two equivalent models. In this sim-

plified scalar description, the measure of labor is: 

 

L = F × s × cos φ = F × v × t × cos φ = P × t × cos φ                                                                                                                                     (7) 

 

Where: L – scalar mechanical work; F – scalar force; v – speed scalar; cos φ – cosine of the angle between the direction of force and the 

direction of movement; P – scalar of power; and t – time of completion of work. 

In economic practice, particularly in employment contracts, commonly, though perhaps unconsciously, the formula containing the sec-

ond part of equation (7) is applied with the category of power and the passage of time. Assigning an employee a rate of payment due to 

assigned responsibilities or positions in jobs is the determination of the potential power (P). If an employee is assigned to a position pay-

ing USD3,000, and the highest salary is USD15,000, the power factor is 1/5 and 180 hours of work per month, which is equal to (1/5 × 

180 = 36) units of labor. By this account, 36 labor units = USD3,000, so USD1 = 0.012 basic units of labor. It does not matter in the 

economy what part of the 1 labor unit is USD1. This unit is adopted as the basis of economic calculations; the dollar is just a common 

unit of labor. Since the power coefficient is determined as the quotient of wages, and (W = p × H) the measurement of labor in the econ-

omy can be described as follows: 

 

L = P × t × cos φ = W/Wmax × t × cos φ = H/Hmax × t × cos φ                                                                                                                        (8) 

 

Where: W/Wmax denotes individual wages, and H/Hmax denotes the personal human capital of examined employees. The self-control of 

an individual and managerial control make it possible to assume that cos φ is equal to 1.0. 

Measuring employee’s human capital involves all layout indispensable costs in order for an individual to achieve the planned ability to 

work. Since a baby is a natural good and does not rely on economic calculations, we compute the future value of the cost of life and the 

cost of professional education. Then the total is enlarged by the capital generated by professional experience. Thus, the simplest model of 

employee human capital is as follows: 

 

H(T) = (K + E)[1 + Q(T)]                                                                                                                                                                               (9) 

 

Where: H(T) – value of employee human capital with T years of professional experience, K – capitalized value of living cost at the rate p 

at the start of a professional career (n years), E – capitalized value of the cost of a professional education at the rate p by m years, T – 

years of professional experience, Q(T) – the value of the adjusted learning curve with parameter w. Now it is easy to see that formula (9) 

can be reshaped to the additive form (10) as follows: 

 

H(T) = (K + E)[1 + Q(T, w)] = K + E + D(T), D(T) = H(0)×Q(T, w)  Q(T) = 1 –









n2l

w)-ln(1

T                                                                       (10) 

 

Where w represents the ability to learn. Since each factor K, E, D (T) deserves at least 8% as pay, one can construct a compensation sys-

tem considering the law of demand and other coherent thinking. Factor D (T) determines experience capital. If w = 0.05, it means an 

employee does the same work in the following year 5% easier and cheaper.  

Considerations stimulated by discerning the human body as a thermal engine led to the conclusion that an employee’s pay with human 

capital H(T) should be established as a percentage of human capital (p × H(T)), where p = 8% (Formula 1). This refers to the concept of 

constant in economic sciences. 

5. Selected empirical studies on the economic constant 

It follows from the considerations presented above that respecting the fundamental principles brings economic sciences closer to the 

natural sciences. The presence of the constant deserves special attention. Below are shown the five selected empirical studies on the eco-

nomic constant, which confirmed its presence in economic sciences: 
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1) The economic constant can also be identified and measured on the basis of data on periodic earnings and returns on stocks. Such 

research has previously been done in assessing “risk premium” by researchers. This amount, defined as the difference between the 

real rate of return and return on Treasury Bills in the USA, is among others, a component of the model CAPM (Goetzmann & Ib-

botson, 2006). It is matter of fact that CAPM deteriorates its value at the present time. What is new in the approach of the research 

on “risk premium” presented below is that we are aware of the economic constant and natural forces with which the “risk premium” 

is associated. Income on an efficient market are the result of, among others, the action of natural forces. After all, raw material was 

paid, employees received their wages (costs), depreciation of fixed assets also increased costs, so it is possible that the forces of na-

ture are the source of periodic increase in invested capital. Therefore, the value of economic constant of potential growth is as-

sessed as a real rate of return achieved in an effective market (Table 1). 

 
Table 1: Cumulative Statistics for Rates of Return on Stocks, Bonds and Treasury Bills in USA (1926–2004) 

Specification Stocks 
Long-Term Govern-

ment Bonds 
Treasury Bills Inflation Real rate of return 

Arithmetic average 12.39% 5.82% 3.76% 3.12% 9.27% 
Geometric average 10.43% 5.44% 3.72% 3.04% 7.39% 

Standard deviation 20.31% 9.30% 3.14% 4.32% 8.33% 

 

Search: own study based on data taken from (Goetzmann, Ibbotson, 2006, p. 35). 

To calculate the rate of return based on the data in Table 1, the percentage of inflation was subtracted from the return on stocks, which 

gave the value: 12.39 – 3.12 = 9.27% calculated according to the arithmetic average. Whereas, according to the geometric average it is 

10.43 – 3.04 = 7.39%. This range (7.39–9.27) includes the average long-term rate of return achieved on the American capital market. To 

arrive to score was calculated the arithmetic mean of these two numbers and was obtained a value of 8.285%. For stock market and re-

porting corporate profits, the data indicates the value at the end of the accounting year. Therefore, if capital grows at the rate of 8% (ex 

ante), then at the end of the year (ex post) it reaches level e0.08 - 1, which is about 8.33%. Thus, the estimation specifies p = 0.08 [1/year]. 

2) Rates of return on invested capital in business entities were tested by B. Kurek (2012). His research was particularly concerned the 

rate of capital increase in entrepreneurship. The survey was conducted on a sample of financial statements of companies belonging 

to the Standard & Poor’s 1500 further period of 20 years. The component parts of the index were taken into account, i.e. compa-

nies grouped in indices: Standard & Poor’s 1000, Standard & Poor’s 900, Standard & Poor’s 600, Standard & Poor’s 500, Stand-

ard & Poor’s 400. The total number of observations obtained was 22,952. The results of statistical research confirmed the hypothe-

sis about the average value of the risk premium ex post in the dimension of 8.33%, which corresponds to the 8% risk premium ex 

ante. The study was conducted at a confidence level of 0.999, obtaining a confidence interval of 8.25-8.89%, with the average be-

ing 8.57%. Statistical inference was considered completely safe due to low relative random error (3.75%). 

3) Also, the existence of the economic constant was examined on the basis of wage expectations in Ukraine. Estimating the constant 

was done on data that comes from five different regions of Ukraine. Surveys were prepared obtaining data from Governmental Of-

fices for job seekers. 3,920 people were surveyed by asking about expected earnings and collecting data necessary for calculating 

the value of human capital. Choosing place for collecting the research data for survey was dictated by the fact that the job seeker 

does not exhibit excessive expectations, but they take into regard mainly their costs of living. 

The survey contained 5 questions about: gender; age; education; work experience and expected pay in the event of employment. This infor-

mation constituted the basis for estimating the value of human capital of the respondents. Converting the model (1) to the form p = WU/H(p), 

where WU presents the value of the expected remuneration, a basic equation was obtained, into which substituting the expected remuneration 

(WU) and the estimated value of human capital of the respondents (H(p)) were determined the size of the average value of constant p from 

the survey data set. The obtained calculation results are presented in Table 2. 

 
Table 2: The Results of Statistical Calculations of the Average Value of Constant P (Confidence Level – 0.999) 

Statistical quantities Average value 
Lower confidence inter-

val value 

Upper confidence inter-

val value 
Standard deviation Median 

The constant p 0.079977 0.079702 0.080252 0.005237 0.079658 

 

As can be seen from Table 2 in the group of 3,920 respondents the average value of p in the light of wage expectations is at a level close to 

0.08. It is also worth mentioning that a similar study of the size of the economic constant was carried out by W. Kozioł (2011), who, on the 

basis of the human capital account and the analysis of wages of a large number of employees in a Polish enterprise, statistically confirmed its 

size at the level of 8%. 

4) 4) Established laws also are area in which the constant p manifests itself. According to A. Pikulska-Robaszkiewicz (1999, pp. 41-

42) in the Republic of Rome the interest rate on granting a loan was legally limited and defined as 1/12 of capital, i.e. 8.33% per 

annum. Maintaining this limitation, Emperor Justinian freed contracts from unjustified ruining percentage. This decision was a rea-

sonable compromise between humanitarianism and the necessary needs of trading, which revealed the effect of the natural rate of 

capital multiplication. Later, the introduction of a similar limit for interest on maritime loans enabled the development of maritime 

trade. 

5) 5) The actual minimum wage in the USA confirms the existence of the economic constant. The minimum wage is due to a person 

without professional education and experience. In the case of the human capital for person without professional education and pro-

fessional experience (for example for a 17-year-old) the model (9) will be presented like: H(p) = K(p), which means that we take 

into account only the capitalized cost of living. Capitalized cost of living K(p) is determined using continuous capitalization and as 

demonstrated at (Renkas, 2017) K(p) = k(ept – 1)/p. This model determines the value of the absolute minimum wage in economy. 

Hence, on the basis of formula (1), we come to the formula for estimation of constant p, which base on real minimum wage: 

 

p
kp

pt 1
K(p) × p = WR

−
=

e                                                                                                                                                                         (11) 

 

Where: WR – real minimum wage, p – economic constant, t – number of years, k – monthly living costs. 
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Since the theoretical calculation of a fair minimum wage requires the use of the constant p, we will estimate its value using the example of 

the actual minimum wage in the USA, denoting p in the above formula as the value sought. The economy of USA was chosen due to the 

widespread desire to migrate to this country, which indicates the fairness of wages there. The above formula (11) is transforming to the form: 

 









+= 1

1
 p

k

W
ln
t

A                                                                                                                                                                                             (12) 

 

Where: WA – real minimum wage in USA. 

Having determined the estimation formula we can compute the constant p for several selected states in USA. Public knowledge is that in 

Washington D.C. beginning July 1, 2020, the minimum wage will increase to USD 15.00 per hour for all workers, regardless of size of em-

ployer. Adding 7.65% of the employer's costs to this amount, we obtain the value of the employee's employment costs. On a monthly basis it 

is: 176 hours × 16.15USD/hour = USD 2.842.4. Monthly living costs (k) in Washington D.C. is estimated at USD848. Thus, assuming for 

the calculation of a person at age 17 is obtained: 
0865.01

1
 p =








+=

848

2,842.4
ln

17

. In other selected states estimation leads to similar results (Table 

3). 

 
Table 3: Calculations of the Constant for Selected States (2020) 

City and State 
Family of four estimated monthly 

living costs (USD) 

Monthly living costs per 

person (USD) 

Minimum Wage by State 

(USD per hour)* 

Size of con-

stant p 

Albuquerque, New Mexico  1,992  498  9.69 0.0875 

Anchorage, Alaska  2,783  696  10.65 0.0769 

Baltimore, Maryland  2,519  630  11.84 0.0859 
Boise, Idaho  2,124  531  7.80 0.0751 

Boston, Massachusetts  3,227  807  13.73 0.0815 

Burlington, Vermont  2,503  626  11.80 0.0861 
Cincinnati, Ohio  2,091  523  9.37 0.0838 

Denver, Colorado  2,898  725  12.92 0.0836 

Detroit, Michigan  2,239  560  10.39 0.0853 
Honolulu, Hawaii  3,079  770  10.87 0.0734 

Indianapolis, Indiana  2,289  572  7.80 0.0720 

Jersey City, New Jersey  3,540  885  11.84 0.0712 
Los Angeles, California  3,161  790  13.99 0.0832 

Louisville, Kentucky  2,108  527  7.80 0.0754 

Memphis, Tennessee  1,959  490  7.80 0.0786 
Milwaukee, Wisconsin  2,223  556  7.80 0.0732 

Minneapolis - St. Paul, Minnesota  2,552  638  10.77 0.0811 

Nashville, Tennessee  2,338  585  7.80 0.0711 
New Orleans, Louisiana  2,338  585  7.80 0.0711 

Oakland, California  3,359  840  13.99 0.0805 

Oklahoma City, Oklahoma  2,025  506  7.80 0.0771 
Orlando, Florida  2,552  638  9.21 0.0744 

Phoenix, Arizona  2,437  609  12.92 0.0914 

Portland, Oregon  2,898  725  12.11 0.0807 
Providence, Rhode Island  2,453  613  11.3 0.0850 

Raleigh, North Carolina  2,289  572  7.80 0.0720 

Sacramento, California  2,766  692  13.99 0.0893 
San Antonio, Texas  2,174  543  7.80 0.0741 

San Francisco, California  3,837  959  13.99 0.0748 

San Jose, California  3,063  766  13.99 0.0846 
Seattle, Washington  3,079  770  14.53 0.0861 

Tampa, Florida  2,550  637  9.21 0.0744 

Washington D.C.  3,392  848  15.07 0.0834 
Minimum value 0.0711 

Maximum value 0.0914 
Median 0.0805 

Standard deviation 0.006 

The mean value of the constant p 0.0795 

* The statutory hourly wage was increased by the percentage of contributions (Social Security Tax and Medicare Tax) paid by the employer (7.65%). Data 
of living costs were taken from: https://www.expatistan.com/cost-of-living. 

 
The results of the calculations contained in Table 3 confirm that the minimum wage in the USA is determined by the constant p, and its value 

is at a level close to 0.08 [1/year]. The use of a constant in economics allows for the determination of fair values, therefore in terms of wages 

it is told about fair wages, which eliminates the natural spontaneous dispersion of human capital. 

Thus, the statutory minimum wage in the USA is fair, which means, that earnings of two working parents allow the two descendants to reach 

the level of human capital they achieve, i.e. this wage guarantees the preservation of human capital. This fairness of the minimum wage in 

the USA is manifested in practice by the desire to migrate to the USA, which is a known fact. Fairness of the minimum wage is confirmed by 

the calculations made on the average values of living costs and wages. The average living costs is estimated at USD577.00 per month. Par-

ents’ earnings are taken at the average minimum wage per hour (from all states) multiplied by 176 hours, i.e.: 2 × USD9.00 per hour × 176 

hours = USD3,168.00. After adding 6.2% Social Security Tax and 1.45% Medicare Tax paid by the employer, the total family income is 

USD3,410.35. Assuming 20% on pension fund and 10% on health care, the income remaining in a family of four is USD2,387.24. Per per-

son will be: USD2,387.24 / 4 = USD596.81, which is more than the average living costs USD577.00 (see computations in the Table 4). 

 

 

 

https://www.expatistan.com/cost-of-living
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Table 4: Calculations of the Income Remaining in A Family of Four (2020) 

Item Calculations 

Earnings of two parents 2 × (9.00USD/hour × 176 hours) = 3,168.00 

Contributions paid by the employer  
(6.2% Social Security Tax and 1.45% Medicare Tax) 

3,168.00 × 0.0765 = 242.35 

Total family income 3,410.35 

20% on pension fund 682.07 

10% on health care 341.04 

Income remaining in a family of four 2,387.24 

Income remaining in a family per person 2,387.24 / 4 = 596.81 

Average cost of living 577.00 

 

This calculations proves that the level of the minimum wage in USA guarantees the preservation of human capital, so examined wages are 

the fair pay. Thus, the use of economic constant in determining of fair wages leads to the preservation of human capital. 

It is also worth noting that some countries apply small decreases of minimum pay at the beginning of a period of work. In relation to formu-

la (9) can compute diminishing minimum pay using a fraction of a year as variable T. The model is H(T) = K(1 + Q(T)). So, with T = 1/12 

we obtain the following: Q(1/12) = 1 – 

2ln

95.0ln

12

= 1 – 120.074 = 1 - 1.20. So 1 + Q(T) = 0.8, where the parameter of learning is assumed to be 

0.05. Thus, assuming average living costs in Washington D.C. at the level of USD848 we get: H(1/12) = K × 0.8 = (12 × 848(e0.08×17 – 

1)/0.08) × 0.8 = USD295,058. Therefore, the minimum pay in the first month of work is: W = (USD295,058 × 0.08)/12 mc/176 h = 

USD11.18 per hour, and it will grow every month. A further question is how this pay grows to T = 10 years, assuming the same employee 

with w = 0.05? The model is: H(10) = K × [1+ Q(10)] = 368,822 × 1.1857687 = USD437,338, and W = USD16.57 per hour. 

6. Conclusion 

The article presents the core of the equitable remuneration theory, showing the theoretical formulas and their verification. The tools that 

made it possible to achieve theoretical formulas are primarily the second principle of thermodynamics. Understanding the category of 

capital and applying the principles of thermodynamics allowed to present the model of capital and identify the economic constant p = 

0.08 [1/year], which is necessary in the account of human capital and fair remuneration. The discovery of the constant led to the under-

standing that work only reduces the destructive influences of the second principle, but does not directly increase capital. The only excep-

tion is increasing the capital from experience. The source of capital is Nature and its influences are estimated by the economic constant. 
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