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Abstract. The physical and economic theory is under-investigated and has 
no clear definition of its determinants. The main goal of the economic 
activity of any country is the generation of capital and progress. Azerbaijan 
is characterised by economic growth, which is accompanied by the country's 
material resource usage and production of goods by using energy resources 
and a labour force. The rational use of material resources is quite important, 
which is the basis for the formation of the country's profitability and the 
introduction of innovations. That is why the issue of physical economic 
theory implementation in the economic activity of Azerbaijan is relevant. 
Establishing the effective use of physical economics in the functioning 
of the country will help identify the main flaws and develop the main 
ways to improve the economic activity of Azerbaijan. That is why the 
study aims to investigate and generalise the aspects of physical economic 
theory implementation in the economic activity of Azerbaijan. By using 
the induction method, the determinants of the physical economy were 
established, which include indicators of industry, energy, trade, and human 
capital. The analytical method determined that although the economy of 
Azerbaijan employs a physical economy efficiently, there are problems with 
the development of production, energy consumption, and labour force. As 
such, it was determined that the main ways to improve the efficiency of 
the physical economic theory implementation in the economic activity of 
Azerbaijan should be: the development and implementation of measures 
to increase the efficiency of beverage and tobacco, mineral fuel, lubricant, 
and related material production and employment of measures to reduce 
energy consumption in the production of non-metallic minerals, iron and 
steel, chemical and petrochemical products, non-ferrous metals through 
the introduction of innovative technologies. At the same time, the number 
of jobs should be increased, the skills of workers should be developed, 
and the quality of education in Azerbaijan should be improved following 
international standards. As such, the practical value of the research is 
predetermined by the characterisation of the main determinants of the 
physical economy of the country, which can be used in further scientific 
research to analyse the effectiveness of the physical economic theory 
implementation in the economic activity of countries
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INTRODUCTION
With the development of economic science, the concept 
of physical economic theory was introduced. The mod-
ern economic activity of Azerbaijan is based on the use 
of physical economic theory. The effectiveness of this 
theory usage is an important issue in the aspect of the 
development of Azerbaijan's economic stability. It is im-
portant to establish the definition and origin of “physi-
cal economy” as this term is a new concept that requires 
a detailed study and personification. Currently, there is 
no single defined approach to the interpretation of this 
concept and the corresponding theory. The first to ad-
dress the concept of “physical economy” was L. Larush 
(1997), who interpreted this concept as an economy 
based on the exact natural sciences. The basis of this 
theory is that the mathematical form of economic laws 
coincides with the mathematical form of several phys-
ical laws. L.F. Vasilevich and M.L. Vasilevich (2013) and 
Hasanov & Huseynov (2013) considered the nature of 
physical economics and added the word “fuzzy” to this 
term, explaining that in economics not all quantities 
can be measured as in physics, so the authors consider 
it appropriate to set some of the indicators in the form 
of fuzzy data, and the theory is called “fuzzy physical 
economics”. Researchers have established that the ba-
sic principle of fuzzy physical economy is an optimal 
approach for the main categories of economics, which 
include information, risk, and cost. When making eco-
nomic decisions, the one that is available under the con-
dition of acceptable risk, minimum time, and provides 
the maximum value per information required is accept-
ed. D.A. Nayko and O.F. Shevchuk (2011) and Magalhães 
et al. (2019) consider the physical economy as a system 
of measures to build the economy on the model of nat-
ural sciences (physics) using mathematical modelling. 
The physical economy is viewed by researchers based 
on three principles. First, human actions are formed 
based on behavioural reactions formalised in the form 
of supply, demand, income, and expenditure functions. 
Secondly, although market stability is ensured by the 
balance of supply and demand, and costs and revenues, 
these functions are variable due to the development 
of science and technology, which is why equilibrium 
never occurs, although the system is constantly moving 
towards it. Thirdly, physical economy according to sci-
entists should be based on the theory of systems. E. Jon-
athan (2022) explains physical economics as a theory of 
physics and economics whose main goal is to establish 
a connection between financial currency and the use of 
energy as the most reliable method of enrichment and 
progress. Wealth and progress are also investigated in 
this theory. Physical economics is not considered by the 
researcher as an ideology. According to the author, the 
physical economy is that humanity is the main factor of 
progress and wealth, following the current level. That 
is, the world is predetermined to progress. Progress 
in terms of physical economic theory is seen as an in-

crease in the amount of energy that humanity converts 
from one form to another. S.  Gierlinger and F.  Kraus-
man (2012) and Raupova et al. (2014) interpreted the 
concept of physical economy as the evolution of the 
use of materials and energy. That is, the authors define 
material intensity as the main indicator of physical eco-
nomic theory. The main indicators of the physical econ-
omy of a country are domestic production, imports, and 
exports; domestic consumption of materials, physical 
trade balance, and material intensity, which is the in-
verse of material productivity. The researchers also call 
the level of material and energy consumption per capi-
ta the metabolic rate. P. Richmond, J. Mimkes and S. Hut-
zler (2013) considered the physical economy based on 
the approach based on two-dimensional numbers and 
a model that defines the production process as a cycle.

As such, the physical economy should be consid-
ered as a set of economic processes that have specific 
patterns, derive from the cycle of production created 
by mankind, and can be explained by mathematical 
modelling. As for Azerbaijan, the physical economy is 
gaining momentum, accompanied by the significant 
economic growth of the country in the world markets. 
The purpose of this study is to analyse the aspects of 
implementation of physical and economic theory in the 
economic activity of Azerbaijan.

MATERIALS AND METHODS
The theory and methodology of the study are based 
on the main expert and scientific research on physical 
economic theory from Azerbaijan, the European Union, 
France, Ukraine, and the United States of America. The 
following methods were used in the study. The analysis 
was used to establish the specific features of the mean-
ing of the category “physical economy”, to define the es-
sence of physical economic theory, and to establish the 
main determinants of physical economy.

The analysis was used to determine the features 
of the physical economic theory implementation in the 
economic activity of Azerbaijan during 2017-2021. This 
method was also used to systematise the data on the 
determinants of the physical economy industry of Azer-
baijan in terms of the structure and production of food 
and live animals, beverages and tobacco, raw materials, 
inedible, except for fuel, mineral fuels, lubricants, and 
related materials, animal and vegetable oils, fats and 
waxes, chemicals and related products, industrial goods 
classified mainly by material, machinery and trans-
port equipment, various industrial products, and other 
goods. This method was used to analyse the determi-
nants of energy in the physical economy of Azerbaijan 
and to consider the indicators of GDP at purchasing 
power parity in 2017, final energy consumption, ener-
gy capacity, total energy supply, energy intensity, and 
GDP produced as a result of energy consumption per 
unit, and to determine the amount of energy consumed 
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for the production of iron and steel, chemical and pet-
rochemical products, non-ferrous metals, non-metallic 
minerals, transport equipment, machinery, food, and 
tobacco. The analysis was also used to highlight the 
determinants of physical economy trade in Azerbaijan 
and to identify the main trends in the development of 
exports, imports, trade turnover, and trade balance of 
the country under study. This method was used in the 
analysis of human capital determinants of the physical 
economy efficiency in the country's economic activity 
and was employed in the consideration of indicators of 
the average annual population, the number of the eco-
nomically active population, the number of employed, 
including by ownership, the number of unemployed 
persons, the number of those who received the status 
of unemployed in the state employment service and 
those receiving unemployment benefits, the number of 
employed women, the number of employees.

By using the induction method on the preliminary 
analysis of the state of physical economy indicators, the 
ways of improving the efficiency of the application of 
physical economic theory in the economic activity of 
Azerbaijan were developed and the main areas of im-
provement of industry, energy, and human capital de-
velopment were characterised.

The research information is based on the studies 
by researchers from Azerbaijan, the European Union, 

Ukraine, France, and the United States of America on the 
effectiveness of the application of physical economic 
theory in the economic activity of the country. For char-
acterising the determinants of the effectiveness of the 
implementation of physical economic theory in the eco-
nomic activity of Azerbaijan, the data of the State Sta-
tistics Committee of Azerbaijan (2021) on the metrics 
of industrial production, energy consumption, the trade 
balance of the country, and the labour market was used.

RESULTS
The issue of analysing the effectiveness of the physical 
economic theory in the economic activity of the coun-
try has not been previously considered in the scientific 
literature. Nowadays, physical economic theory is quite 
vague and does not have a clearly defined approach. It 
is only established that the physical economy is based 
on the use of material resources and energy and their 
transformation into wealth by a person, which, in turn, 
entails certain laws and can be mathematically mod-
elled (Richmond et al., 2013). However, there are no 
specifics as to which indicators of the country's activity 
should be attributed to the physical economy in the sci-
entific literature today. That is why the study identified 
the determinants of the physical economy and divided 
them into indicators of industrial, energy, trade, and hu-
man capital development (Fig. 1).

Physical economy determinants

Industry Energetics Trade Human capital

Figure 1. Physical economy determinants relative to the economic activity of the country
Source: compiled by the author

Determinants of the physical economy industry 
concerning the economic activity of the country reflect 
the specific features of the state of production results. 
That is, they facilitate the analysis of the production 
of the goods by using the country's resources. This is 
where the law of physical economy is used when one 
energy is transformed into another. Energy indicators 
in the aspect of the physical economy should be con-
sidered as the consumption of energy resources for 
production. The use of energy allows changing the 
form of materials from one to another. Meanwhile, for-
eign trade, mainly exports and imports, is also a de-
terminant of the physical economy. The trade balance 
of the country reflects the physical economic activity 
of the state in international markets. Human capital 
is integral for the circulation and interaction of the 
above determinants of the physical economy. After all, 

it is the person who is the basis of the economic and 
physical development of the country. In this aspect, it 
is advisable to consider the saturation of the country's 
labour market, which allows the introduction of the 
latest technologies and innovations in the country. In 
general, a set of industrial, energy, and trade deter-
minants in interaction with human capital form the 
physical economy of the country.

During further research in order to analyse the 
effectiveness of the physical economic theory in the 
economic activity of Azerbaijan, the features of the 
development of certain determinants of the physical 
economy are considered. First, the analysis was carried 
out and the growth rates of the determinants of the 
industry of the physical economy of Azerbaijan were 
determined. The main indicators are the volume of pro-
duction in the country by industry (Table 1).
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Table 1 shows that in general, production in the 
industry of Azerbaijan tended to grow by 33.27%, 
which indicates an increase in the level of efficiency 
of the physical economic theory application in the 
country's economic activity. At the same time, during 
2017-2021, there was an increase in the production 
of food products, raw inedible materials (except fuel), 
animal and vegetable oils, fats and waxes, chemicals 
and related products, industrial goods (classified 

mainly by material), machinery and transport equip-
ment, various industrial products. Goods that are not 
classified to the rest have experienced significant 
growth in the industry. At the same time, the volume 
of industrial production in Azerbaijan of beverages 
and tobacco, mineral fuels, lubricants, and related 
materials decreased. Industrial production structure 
in the span of the analysed period had the following 
nature (Table 2).

Table 1. Industrial physical economic determinant dynamics of Azerbaijan according 
to the industry sphere, thousand USD, 2017-2021

Source: The State Statistical Committee of the Republic of Azerbaijan (2021)

Sections of commodities 2017 2018 2019 2020 2021 Growth 
rate. %

Total 8.783.301 11.465.915 13.667.475 10.732.039 11.705.787 33.27

Food and live animals 1.282.743 1.270.899 1.558.029 1.553.766 1.768.186 37.84

Beverages and tobacco 231.804 250.314 182.630 143.657 165.614 -28.55

Raw and inedible materials (except fuels) 231.128 313.645 362.083 271.888 323.304 39.88

Mineral fuels. lubricants,
and related materials 378.811 723.720 827.328 280.263 333.637 -11.93

Animal and vegetable products,  
fats, and waxes 125.217 114.043 115.474 137.930 188.839 50.81

Chemicals and related products,  
not specified elsewhere 1.040.095 1.192.782 1.313.403 1.347.707 1.520.877 46.22

Manufactured goods classified  
primarily by material 1.684.695 2.173.823 2.140.640 2.002.315 2.148.879 27.55

Machinery and transport equipment 2.933.283 3.481.462 3.876.177 4.033.988 4.054.860 38.24

Miscellaneous manufactured articles 860.019 1.124.657 1.161.676 959.591 1.102.344 28.18

Commodities not classified 
elsewhere in SITC 15.507 820.570 2.130.037 934 99.248 540.00

Table 2. Dynamics of the industrial physical economic determinant dynamics  
of Azerbaijan according to the industry sphere, % from 2017 to 2021

Sections of commodities 2017 2018 2019 2020 2021

Total 100.0 100.0 100.0 100.0 100.0

Food and live animals 14.6 11.1 11.4 14.5 15.1

Beverages and tobacco 2.6 2.2 1.3 1.3 1.4

Raw inedible materials (except fuels) 2.6 2.7 2.6 2.5 2.8

Mineral fuels, lubricants,  
and related materials 4.3 6.3 6.1 2.6 2.9

Animal and vegetable products,  
fats, and waxes 1.4 1.0 0.8 1.3 1.6

Chemicals and related products,  
not specified elsewhere 11.8 10.4 9.6 12.6 13.0

Manufactured goods classified  
primarily by material 19.2 19.0 15.7 18.7 18.4

Machinery and transport equipment 33.4 30.4 28.4 37.6 34.6

Miscellaneous manufactured articles 9.8 9.8 8.5 8.9 9.4

Commodities not classified  
elsewhere in SITC 0.3 7.1 15.6 0.0 0.8

Source: The State Statistical Committee of the Republic of Azerbaijan (2021)
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Table  2 shows that the most significant deter-
minants of the industrial efficiency of the physical 
economy of Azerbaijan during 2017-2021 were indus-
trial goods, categorised mainly by material, machin-
ery, transport equipment, and food. The production in 
these industries in general during the analysed peri-
od took about half of the country's production. At the 
same time, a significant impact on the performance of 
the physical economy of the country's economic activ-
ity was made by the production of various industrial 
products and chemicals and related products. Bever-
ages and tobacco, raw materials, inedibles, mineral 

fuels, lubricants, and related materials, animal and 
vegetable oils, fats and waxes were completely in-
significant in the structure of industrial production of 
Azerbaijan. It can be concluded that due to the growth 
of production of the main structural elements of the 
country's industry, the effectiveness of the application 
of physical economic theory in the economic activity 
of Azerbaijan has a positive trend.

Further research attention is focused on the devel-
opment of physical economy energy determinants of 
Azerbaijan. Firstly, the specific features of energy gen-
eration in the country will be analysed (Table 3).

Table 3. Physical economy energy determinants dynamics in the context 
of Azerbaijan's energy intensity trends during 2017-2021

Energy capacity (GDP. PPP) *) 2017 2018 2019 2020 2021 Growth  
rate. %

GDP by purchasing power parity prices 
of 2017, million USD 139.152.8 141.240.1 144.771.1 138.545.9 146.304.6 5.14

Energy final consumption –  
total. thousand TOE 9.361.2 9.894.3 11.348.5 11.264.1 12.053.7 28.76

Energy capacity (conversion to the final 
consumption of total energy), thousand 

TOE /thousand USD
67.3 70.1 78.4 81.3 82.4 22.47

Total energy supply, thousand TOE 15.506.8 15.590.7 17.085.6 16.642.8 17.566.6 13.28

Energy capacity (in conversion to total 
energy consumption). thousand TOE /

thousand USD
111.4 110.4 118.0 120.1 120.1 7.75

GDP produced per unit of energy 
consumption. 1 USD/ thousand TOE 9.0 9.1 8.5 8.3 8.3 -7.19

Source: The State Statistical Committee of the Republic of Azerbaijan (2021)

Table 3 shows that almost all energy intensity indi-
cators of Azerbaijan during the analysed period tended 
to increase, which indicates both the growth of energy 
efficiency and the effectiveness of the application of 
physical economic theory in the country's economic ac-
tivity. GDP at purchasing power parity in 2017 increased 
by 5% during 2017-2021, and such low growth rates 
were characterised by the energy intensity indicator 
(in terms of total energy consumption). The indicators 
of final energy consumption and energy capacity were 
relatively better developed in the energy sector of  

Azerbaijan. Although at the same time, there is a de-
crease in the GDP produced as a result of energy con-
sumption per unit, which can be explained by econom-
ic changes in the country, such as inflation and rising 
prices, which has nothing to do with the efficiency of 
the use of physical economic theory. Thus, the increase 
in production in the country is accompanied by an in-
crease in energy consumption, which is another postu-
late of physical economic theory. Therefore, it is neces-
sary to analyse the dynamics of the volume of energy 
consumed to produce the respective product (Table 4).

Table 4. The volume of energy products consumed to produce a product in the amount 
of 1 AZN (at current prices) in the industrial sectors, kg of oil equivalent/AZN during 2017-2021

Industry 2017 2018 2019 2020 2021 Growth rate, %

Industry 0.139 0.118 0.153 0.149 0.121 -13.22

Iron and steel 0.203 0.170 0.184 0.167 0.143 -29.65

Chemical and petrochemical 0.369 0.365 0.729 0.772 0.287 -22.31

Non-ferrous metal 0.325 0.290 0.302 0.328 0.235 -27.57

Non-metallic minerals 0.470 0.375 0.395 0.550 0.520 10.58

Transport equipment 0.117 0.118 0.005 0.006 0.006 -95.06

Machinery 0.039 0.034 0.045 0.040 0.033 -15.76
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Table 4 shows that the highest volume of energy 
was used to produce non-metallic minerals. A significant 
amount of energy consumption in Azerbaijan during 
2017-2021 was also required to produce iron and steel, 
chemical, and petrochemical products, and non-fer-
rous metals. Relatively small amounts of energy were 
consumed in the production of transport equipment, 
machinery, food and tobacco, paper, pulp and printing, 
wood and wood products, textiles and leather, and oth-

er unspecified products. Moreover, in general, during 
the period there is a general decrease in energy con-
sumption, which can be explained by the effectiveness 
of the application of physical economic theory in the 
economic activity of Azerbaijan as there is an expansion 
of production using fewer energy resources due to the 
introduction of new technologies. The specific features 
of the development of physical economy trade determi-
nants in Azerbaijan were further investigated (Table 5).

Industry 2017 2018 2019 2020 2021 Growth rate, %

Food and tobacco 0.067 0.051 0.071 0.039 0.038 -43.00

Paper, pulp, and printing 0.032 0.031 0.043 0.039 0.041 27.42

Wood and wood products 0.077 0.050 0.060 0.067 0.055 -28.51

Textile and leather 0.072 0.063 0.064 0.055 0.046 -36.20

Non specified 0.048 0.036 0.043 0.026 0.029 -38.88

Table 4, Continued

Source: The State Statistical Committee of the Republic of Azerbaijan (2021)

Table 5. Dynamics of physical economy trade determinants of Azerbaijan during 2017-2021

Indicator 2017 2018 2019 2020 2021 Growth rate, %

In million US 
dollars

trade turnover 24,103.3 30,955 33,302.7 24,464.6 33,912.5 40.7

imports 8,783.3 11,465.9 13,667.5 10,732 11,705.8 33.3

exports 15,320 19,489.1 19,635.2 13,732.6 22,206.7 45.0

balance 6,536.7 8,023.2 5,967.7 3,000.6 10,500.9 60.6

Actual prices 
as a percent of 
the previous 

year*

trade turnover 85.2 96.1 96.8 72.7 87.2 2.3

imports 83.8 100.2 93.5 64 90 7.4

exports 86.1 93.8 98.8 78.8 85 -1.3

Source: The State Statistical Committee of the Republic of Azerbaijan (2021)

Table 5 shows that the determinants of trade in the 
analysed country during 2017-2021 had growth trends, 
which indicates an increase in the efficiency of the use 
of physical economic theory in the economic activity 
of Azerbaijan. During the analysed period, trade turn-
over increased by 40.7%, imports increased by 33.3%, 
and exports – by 45%. Accordingly, the trade balance 
had a positive trend and increased by 60.6%, which 
indicates the high productivity of production in the 
country. That is, Azerbaijan produces much more prod-
ucts than is purchased in other countries. Such trends 
indicate that economic activity is focused on the use 

of physical economic theory as the basis of econom-
ic activity in Azerbaijan is the production of products 
from materials, i.e., transformation from one form to 
another. At the same time, the actual prices as a per-
centage of the previous year's turnover and imports in 
the study period increased and decreased relative to 
exports, which indicates a high quantitative physical 
and positive trade balance. During the further study, 
the features of the creation of one of the significant 
determinants of Azerbaijan's physical economy are an-
alysed. Such a metric is human capital as without a 
person no processes would take place in the country.

Table 6. Dynamics of physical economy trade determinants of Azerbaijan during 2017-2021

Main social-economic indicators 
of the labour market 2017 2018 2019 2020 2021 Growth rate, 

%

Average annual number of 
populations – thsd. persons 9.854.0 9.939.8 10.024.3 10.093.1 10.137.8 2.9

Number of the economically active 
population, thsd. persons 5.073.8 5.133.1 5.190.1 5.252.5 5.303.9 4.5
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Table 6 shows that the average annual population 
during the study period in Azerbaijan increased by 2.9%, 
the number of economically active population increased 
by 4.5%, and the number of employed also increased by 
3.4% due to employment in non-state structures. The 
increase in the number of unemployment had a rather 
high growth trend during 2017-2021, as their number 
increased by 25.4%. That is, the efficiency of the physi-
cal economy is slowing down due to the irrational use 
of labour in the country. At the same time, the number 
of people who received the status of unemployed in the 
state employment service increased significantly, and 
the number of people receiving unemployment bene-
fits was insignificant to the total and had insignificant 
growth trends. The low level of unemployment benefits 
and the high number of unemployed are followed by 
the migration of the population, i.e., the loss of the main 
components of building an effective physical economy 
in the country. The number of employed women and the 
total number of employees is also increasing, which is 
caused by a significant increase in the average monthly  

nominal wage of employees (The State Statistical Com-
mittee…, 2021). Professional training of personnel rel-
ative to the number of people in Azerbaijan during the 
period under review tended to decrease, although the 
number of officials and specialists who improved their 
qualifications increased. Moreover, the number of ex-
penditures spent on raising the professional level of 
staff, training new qualifications, and improving profes-
sional skills decreased. At the same time, the share of 
expenditures on the professional development of em-
ployees in total labour costs also decreased. This trend 
reflects the concentration of the improvement of the 
determinants of human capital in Azerbaijan only on 
officials, which in the future may be accompanied by 
a decrease in the level of efficiency of the application 
of physical economic theory in the economic activity of 
the country (Mammadov, 2021).

Following the analysis of the physical economic 
theory implementation efficiency in the economic ac-
tivity of Azerbaijan, it is possible to identify the follow-
ing ways of its improvement (Fig. 2).

Main social-economic indicators 
of the labour market 2017 2018 2019 2020 2021 Growth rate, 

%

Number of employed persons, thsd. 
persons 4.822.1 4.879.3 4.938.5 4.876.6 4.988.2 3.4

including by property forms:

State 1.158.4 1.154.9 1.156.8 1.123.2 1.115.3 -3.7

Non-state 3.663.7 3.724.4 3.781.7 3.753.4 3.872.9 5.7

Number of unemployed persons,  
thsd. persons 251.7 253.8 251.6 375.9 315.7 25.4

Persons received unemployment 
status in a state employment agency, 

person
38.481 20.088 812.724 ... ... 2,012.0

of which receiving benefits as 
unemployed 6974 11175) 5405) 7275 ... 4.3

Number of employed women –  
thsd. persons 2.319.3 2.349.9 2,381.7 2.351.5 2.408.1 3.8

Number of employees2) – 
thsd. persons 1.525.0 1.551.7 1.646.6 1.698.7 1.709.1 12.1

Average monthly nominal wages and 
salaries of employees – manat 528.5 544.6 635.1 707.7 732.1 38.5

Professional training of staff – person 4502 5,629 5.130 3.478 3.713 -17.5

Number of officials and specialists 
who improved qualifications – person 11.499 17.676 26.037 14.122 14.604 27.0

Costs spent on upgrading of 
professional level of the staff, training 
new qualifications, and improving the 

professional skills, mln AZN

9.5 11.6 11.6 5.8 9.2 -3.2

Special weight of costs incurred the 
increase the vocational training of 
employees in the total labour costs, 

percent

0.08 0.10 0.08 0.04 0.05 -39.1

Table 6, Continued

Source: The State Statistical Committee of the Republic of Azerbaijan (2021)
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To improve the efficiency of the physical econom-
ic theory implementation in the economic activity of 
Azerbaijan, it is necessary to expand the production of 
beverages and tobacco, mineral fuels, lubricants, and 
related materials, which will increase the determinants 
of the physical economy of the country's industry. The 
decrease in the production of these products is caused 
by a decrease in demand based on higher prices for 
these goods (Mammadov & Vali, 2020). Therefore, the 
authorities should take measures to slow down the in-
flation rate. At the same time, it is important to take 
measures to introduce newer technologies that would 
help to reduce energy consumption in the production 
of non-metallic minerals, iron, steel, chemical and pet-
rochemical products, and non-ferrous metals. It is also 
important to improve the state of human capital in the 
labour market of Azerbaijan. After all, human develop-
ment and qualification are the basis of the efficiency of 
the physical economy. The country's authorities should 
focus on the development and introduction of new 
jobs for the population (Integrated Country Strategy, 
2022). For example, one such measure can be support 
for small and medium-sized businesses in the coun-
try, reducing the tax burden on the private sector of 
Azerbaijan. It is also important to develop a quality 
education system, which should be guided by inter-
national standards and technological progress. At the 
same time, it is important to eradicate corruption from 
the education system and conduct a qualitative assess-
ment of the knowledge of future specialists. It is also 
recommended to establish requirements for the coun-
try's enterprises to develop and introduce separate de-
partments in firms, which should be engaged in the 
motivation and professional training of workers and 
carry out measures to improve the skills of the com-
pany's employees (Asian Development Bank, 2022). All 
the above-mentioned measures will help increase the 

efficiency of human actions towards increasing wealth 
and progress in the country through the transformation 
of energy and matter from one form to another, which 
is the main principle of the application of physical eco-
nomic theory in the economic activity of the country.

DISCUSSION
The issue of the physical economic theory implementa-
tion effectiveness in economic activity today is ambig-
uous and has no consistent approach. In addition, the 
problem of the physical economic theory of employment 
effectiveness in Azerbaijan has not been studied before.

L.F.  Vasilevich and M.L.  Vasilevich (2013) in their 
study only generalised the essentials and principles of 
physical economic theory. It was determined that from 
the central principle of fuzzy physical economics, the 
law of capital interaction and the law of the duration 
of economic cycles are derived, the mathematical form 
of which coincides with the form of the thermodynamic 
law. The researchers suggest that the duration of eco-
nomic cycles is determined by the critical degree of 
capital concentration. The argument of the thermody-
namic approach in these laws is determined by a fuzzy 
set of the economic environment, the characteristics of 
which cannot be clearly defined. Based on the general 
approach of fuzzy physical economics and the law of 
the duration of economic cycles, the authors suggest a 
hypothesis that the power of economic crises coincides 
in form with the thermodynamic law of Stefan-Boltz-
mann (Gilberto et al., 2022). Accordingly, from the cen-
tral principle and law of fuzzy physical economics iden-
tified by the researchers, it is established in the paper 
that economic crises will be observed more often, and 
their negative impact will be even greater. Therefore, 
the researchers recommend a transition from a market 
economy to a regulatory market economy and consider 
it necessary to reproduce a rational ratio of these two 

Figure 2. Methods of physical economic theory implementation efficiency improvement 
in the economic activity of Azerbaijan

Source: compiled by the author

Physical-economic theory implementation efficiency improvement methods 
in the economic activity of Azerbaijan

Increase in industrial production of beverages and tobacco, mineral fuels,  
lubricants, and related materials

Development of methods to reduce the use of energy in the production of non-metallic minerals, 
iron, steel, chemical and petrochemical products, and non-ferrous metals

Increasing the number of jobs and focusing on improving the skills 
of employees and the development of science
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regulators. Although, the researcher notes that it is no 
longer possible to change the speed of the process of 
capital concentration, which is the main factor of crises, 
only by changing the economic environment without 
changes in the person (Vasilevich & Vasilevich, 2013).

Temel et al. (2003) in his study reviewed the liter-
ature of previous researchers on this issue and sum-
marised these materials mainly from a philosophical 
point of view. The author noted that in terms of physical 
economy, the wealth of a nation or state is equal to the 
amount of energy that can be converted from one form 
to another, which is also the most important indicator 
of progress. The researcher determined that energy 
cannot be created or destroyed because it is only trans-
formed from one form to another. This is what humanity 
creates, that is, from the simplest biological functions to 
the most advanced technologies, it is a man who trans-
forms energy and matter from one form to another. The 
author noted that there is a limited amount of energy in 
the universe, which is why there is a consistent standard 
by which the economy can be measured. Physical eco-
nomic theory, according to the scientist, allows one to 
determine the value of the economy by establishing the 
amount of energy converted from one form to another 
in this economy. It is important to develop an indica-
tor or measurement that should be clear and constant 
to measure the efficiency of the physical economy. The 
researcher emphasises that such an area will require 
the joint work of physicists and economists and a lot of 
time. At the same time, he recommends first formulat-
ing the goal of the physical economy based on estab-
lishing a link between financial currency and the use of 
energy as a means of the most reliable and consistent 
creation of wealth and progress. Such a goal of physical 
economy, according to the author, would contribute to 
the unification of science, economics, and philosophy.

E.  Jonathan (2022) and Nasibov (2018) noted that 
physical economics does not provide religious security 
and is not an ideology, because it is only the best the-
ory of wealth and progress that is available according 
to the current level of knowledge. That is, the author 
resorted to philosophy and determined that this view 
may constitute the logical core of the worldview, but 
it is not necessarily a worldview, because the choice is 
always up to the individual.

The literature review included the paper by S. Gi-
erlinger and F. Krausman (2012), which is based on the 
consideration of the physical economy of the United 
States of America. This study is more analytical than 
theoretical and is based on the consideration of indi-
cators of the physical economy concerning the United 
States. The physical economy of the country was con-
sidered in the aspect of resource use. To compile a com-
prehensive database of physical economy development 
metrics in the country, an array of data on trends in the 
development of material and energy flows in the U.S. 
economy was formed and standard methods of general 

economic accounting of material flows were used, and 
the used production, imports, and exports were quanti-
fied. The study provided indicators of the main groups 
of materials: biomass, fossil energy, ores, and non-me-
tallic minerals. The work of these researchers has es-
tablished that the development of the US physical 
economy over the past century reflects a characteristic 
pattern of sociometabolism and transition, as there has 
been a significant increase in both the production and 
trade of materials, a transition from the dominance of 
renewable biomass to fossil and mineral materials, as 
well as an increase in the reproduction rate.

Wang et al. (2022) and Polimeni and Polimeni 
(2007) established that the analysis of flows showed 
that population growth plays a significant role in this 
aspect. The authors also found that the US economy 
is characterised by a disproportionately large share of 
global resource use. Indeed, the per capita consumption 
of materials in the US is higher than in other developed 
countries. The study also shows that decisions on the 
spatial organisation of the economy and infrastructure 
have a long-term impact on resource use. At the same 
time, the exact interaction of the main factors that con-
tribute to the use of materials is not fully understood 
and requires further research.

L.  Freeman (2022) in his study recommended that 
African citizens develop the physical economy. The re-
searcher explained that the basis of the physical eco-
nomic theory is that wealth is not formed based on the 
financial system, but its base is a person and what they 
produce. The author suggests that it is possible to im-
prove the development of Africa through science and 
technology because the human mind is the only known 
force in the world that can discover new physical princi-
ples. Discoveries of physical principles are accompanied 
by the creation of new technologies that allow produc-
ing more wealth with the same or less effort. Scientist 
suggests that the African continent's desire to spread nu-
clear energy in its economies will not only increase ener-
gy production but also the growth of the entire physical 
economy. Such trends will contribute to raising the level 
of education, skilled labour, development of scientific 
centres, and modernisation of the economy. According to 
the researcher, the development of the physical econo-
my will help to improve the infrastructure of this contin-
gent, because the introduction of the latest technologies 
increases the productivity of workers. Improvement and 
development of the physical economy contribute not 
only to the expansion of production but also increase 
the level of influence of each citizen and increase the 
standard of living of the population. That is if most of the 
population does not participate in the production itself, 
but at the same time develops technologies and scientific 
potential of the country and participates in the economic 
development of the country (Freeman, 2022). Human de-
velopment and quality organisation of social activity are 
the main factors of efficiency of the physical economy.
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As for Azerbaijan, there are studies and reviews 
of the general state of the economy (Nuri Aras & Su-
leymanov, 2016; McNerney et al., 2021). The most de-
tailed among the latest studies on the development of 
the Azerbaijani economy is the study by E.  Mammad-
ov (2021). The researcher found that according to the 
results of 2021, the economy recovers after the pan-
demic, but the risks remain high, which is explained by 
the rising inflation rate in the country. The increase in 
nominal income and wages is relative to the price lev-
el, as inflation arose due to higher prices for import-
ed goods. As a result of such trends, the Central Bank 
of Azerbaijan raised the discount rate, referring to the 
growth of inflationary pressures from outside and in-
side the country. Although the primary task should be 
to prevent price increases. The researcher noted that 
the exchange rate dynamics remained stable due to the 
massive inflow of foreign currencies. Moreover, despite 
the positive signs of growth in non-oil production, the 
economic recovery mainly lasted until 2021, because 
the country's dependence on hydrocarbons continues 
to be higher, which necessitates further strengthening 
of the market-oriented economic structure, and diversi-
fication of the economy (Quality of life indicators, 2021).

As such, the conducted study of the research papers 
on the analysis of the efficiency of physical economic 
theory implementation has shown that the researchers 
have not previously identified these aspects concern-
ing the Azerbaijan region, and in most papers, there is 
no clear separation of indicators that characterise the 
physical economy of the country. The study conduct-
ed by the author allows including the shortcomings of 
the previous ones and considering the specific features 
of the determinants of the physical economy, with the 
help of which it is possible to analyse the effectiveness 
of the use of this theory in the country and to establish 
further ways to improve the efficiency of the applica-
tion of physical economic theory in the economic ac-
tivity of Azerbaijan.

CONCLUSIONS
As such, the study of physical economic theory estab-
lished that its nature is human actions to increase 
wealth and development progress in the country 
through the transformation of energy and matter from 
one form to another. That is, the physical economy con-
siders material production, energy use, and increasing 
human potential as the main means of enriching the 

country and its progress. The study also identified the 
main determinants of the physical economy, which 
include industry, energy, trade, and human capital. Ac-
cordingly, while analysing the effectiveness of the ap-
plication of physical economic theory in the economic 
activity of Azerbaijan, it was found that the country's 
industry was characterised by an increase in production 
in all sectors, except for the creation of beverages and 
tobacco, mineral fuels, lubricants, and related materials. 
At the same time, the analysis of energy determinants 
reflected the presence of expansion of production us-
ing fewer energy resources due to the introduction of 
new technologies in Azerbaijan. The study of the state 
of trade determinants in the country showed that there 
is a high level of productivity in the country, as Azer-
baijan produces much more products than purchased 
in other countries and there is a high quantitative 
physical and positive trade balance. The analysis of the 
determinants of human capital showed that the unem-
ployment rate in the country is growing, the degree of 
professional training of workers is decreasing, and the 
level of qualification of employees is decreasing, which 
is accompanied by the migration of the population. Ac-
cording to the analysis of the determinants of the phys-
ical economy of Azerbaijan, the ways to improve the ef-
ficiency of the application of physical economic theory 
in the economic activity of the country were identified, 
the main of which was to increase the efficiency of in-
dustrial production, reduce energy consumption and in-
crease the potential of the country's labour force.

Further research of the physical and economic the-
ory in the economic activity of Azerbaijan should be 
based on the development of measures to increase the 
productivity of production of beverages and tobacco, 
mineral fuels, lubricants, and related materials, imple-
mentation of measures to reduce energy consumption 
in the production of non-metallic minerals, iron and 
steel, chemical and petrochemical products, non-fer-
rous metals and the development of methods aimed 
at expanding jobs, raising the qualification of workers, 
improving the quality of life, and improving the effi-
ciency of the economy.

ACKNOWLEDGEMENTS
None.

CONFLICT OF INTEREST
None.

REFERENCES
[1] Asian Development Bank. (2022). Developing a disaster risk transfer facility in the central Asia regional economic 

cooperation region. Retrieved from https://www.adb.org/projects/53198-001/main.
[2] Azerbaijan. Integrated country strategy. (2022). Retrieved from https://www.state.gov/wp-content/

uploads/2022/06/ICS_EUR_Azerbaijan_Public.pdf.
[3] Freeman, L. (2022). Africans should understand: Physical economy creates wealth and elevates the human 

mind. Retrieved from https://lawrencefreemanafricaandtheworld.com/2022/04/19/africans-should-
understand-physical-economy-creates-wealth-and-elevates-the-human-mind/.

https://www.adb.org/projects/53198-001/main
https://www.state.gov/wp-content/uploads/2022/06/ICS_EUR_Azerbaijan_Public.pdf
https://www.state.gov/wp-content/uploads/2022/06/ICS_EUR_Azerbaijan_Public.pdf
https://lawrencefreemanafricaandtheworld.com/2022/04/19/africans-should-understand-physical-economy-
https://lawrencefreemanafricaandtheworld.com/2022/04/19/africans-should-understand-physical-economy-


Analysis of physical economic theory...

Scientific Horizons, 2023, Vol. 26, No. 2

122

[4] Gierlinger, S., & Krausmann, F. (2012). The physical economy of the United States of America. Journal of 
Industrial Ecology, 16(3), 365-377. doi: 10.1111/j.1530-9290.2011.00404.x.

[5] Gilberto, G., Chen-Charpentier, B., Abraham, J. , & Rodríguez, M. (2022). Mathematical modeling of physical 
capital diffusion using a spatial solow model: Application to smuggling in Venezuela. Economies, 10(7), 
article number 164. doi: 10.3390/economies10070164.

[6] Hasanov, F., & Huseynov, F. (2013). Bank credits and non-oil economic growth: Evidence from Azerbaijan. 
International Review of Economics & Finance, 27, 597-610. doi: 10.1016/j.iref.2013.02.005.

[7] Jonathan, E. (2022). Physical Economics. Retrieved from http://philsci-archive.pitt.edu/20486/.
[8] Larush, L. (1997). Physical economics. m: Nauchnaya Kniga.
[9] Magalhães, N., Fressoz, J-B., Jarrige, F., Le Roux, Th., Levillain, G., Lyautey, M., Noblet, G., & Bonneuil, Ch. 

(2019). The physical economy of France (1830-2015). The history of a parasite? Ecological Economics, 157, 
291-300. doi: 10.1016/j.ecolecon.2018.12.001.

[10] Mammadov, A., & Vali, V. (2020). Promoting life cycle assessment in Azerbaijan. Sustainable Production and 
Consumption, 24, 139-149. doi: 10.1016/j.spc.2020.07.004.

[11] Mammadov, E. (2021). The economy of Azerbaijan 2021: An upswing from Economic Rebound with the Risks in 
Scenario. Baku: CESD Press. 

[12] McNerney, J. , Savoie, Ch., Caravelli, F., Carvalho, V.M., & Farme, D. (2021). How production networks amplify 
economic growth. Proceedings of the National Academy of Sciences, 119(1), article number e2106031118. 
doi: 10.1073/pnas.2106031118.

[13] Nasibov, V. (2018). Sustainability and efficiency of Azerbaijan energy performance and the potentials of their 
improvement. IFAC-PapersOnLine, 51(30), 575-579. doi: 10.1016/j.ifacol.2018.11.214.

[14] Nayko, D.A., & Shevchuk, O.F. (2011). Physical economy and its problems. Collection of Scientific Works of 
VNAU, 1(48), 265-272.

[15] Nuri Aras, O., & Suleymanov, E. (2016). Economy of Azerbaijan: 25 years of independence. Baku: Sharg-Garb 
Publishing House.

[16] Polimeni, R.I. , & Polimeni, J.M. (2007). The physical foundation of economics. Ecological Economics, 62(1), 
195-196. doi: 10.1016/j.ecolecon.2006.10.015.

[17] Quality of life indicators – economic security and physical safety. (2021).Retrieved from https://ec.europa.
eu/eurostat/statistics-explained/index.php?title=Quality_of_life_indicators_-_economic_security_and_
physical_safety.

[18] Raupova, O., Kamahara, H., & Goto, N. (2014). Assessment of physical economy through economy-wide 
material flow analysis in developing Uzbekistan. Resources, Conservation and Recycling, 89, 76-85. 
doi: 10.1016/j.resconrec.2014.05.004.

[19] Richmond, P., Mimkes, J. , & Hutzler, S. (2013). An introduction to physical economics. In: Econophysics and  
Physical Economics (pp. 154-161). Oxford: Oxford University Press. doi: 10.1093/acprof:oso/9780199674701. 
003.0014.

[20] Temel, T., Janssen, W., & Karimov, F. (2003). Systems analysis by graph theoretical techniques: Assessment 
of the agricultural innovation system of Azerbaijan. Agricultural Systems, 77(2), 91-116. doi: 10.1016/S0308-
521X(02)00087-2.

[21] Thangavelu, P. (2019). How to calculate the GDP of a country. Retrieved from http://www.investopedia.com/
articles/investing/051415/how-calculate-gdp-country.asp.

[22] The State Statistical Committee of the Republic of Azerbaijan. (2021). Industry of Azerbaijan. Retrieved from 
https://stat.gov.az/source/industry/?lang=en.

[23] The State Statistical Committee of the Republic of Azerbaijan. (2021). Main macroeconomic by sector of 
energy and energy efficiency indicators. Retrieved from https://stat.gov.az/source/balance_fuel/?lang=en.

[24] The State Statistical Committee of the Republic of Azerbaijan. (2021). The foreign trade of Azerbaijan. 
Retrieved from https://stat.gov.az/source/trade/?lang=en.

[25] The State Statistical Committee of the Republic of Azerbaijan. (2021). Main socio-economic indicators of the 
Labour market. Retrieved from https://stat.gov.az/source/labour/?lang=en.

[26] Vasilevich, L.F., & Vasilevich, M.L. (2013). Fuzzy physical economy and its central principle. Economy. 
Management. Business, 2(8), 110-118.

[27] Wang, Yu., Wei, Ye.D., & Sun, B. (2022). New economy and national city size distribution. Habitat International, 
127, article number 102632. doi: 10.1016/j.habitatint.2022.102632.

https://onlinelibrary.wiley.com/doi/full/10.1111/j.1530-9290.2011.00404.x
https://www.mdpi.com/2227-7099/10/7/164
https://www.sciencedirect.com/science/article/abs/pii/S1059056013000178
http://philsci-archive.pitt.edu/20486/
http://xn--80adbkckdfac8cd1ahpld0f.xn--p1ai/files/monographs/Larouche1997.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0921800918311467
https://www.sciencedirect.com/science/article/abs/pii/S2352550920303109
https://think-asia.org/handle/11540/14895
https://think-asia.org/handle/11540/14895
https://www.pnas.org/doi/10.1073/pnas.2106031118
https://www.sciencedirect.com/science/article/pii/S2405896318328829
http://repository.vsau.org/getfile.php/8466.pdf
https://www.researchgate.net/publication/332179277_Economy_of_Azerbaijan_25_years_of_independence
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Quality_of_life_indicators_-_econ
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Quality_of_life_indicators_-_econ
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Quality_of_life_indicators_-_econ
https://www.sciencedirect.com/science/article/abs/pii/S0921344914001104
https://academic.oup.com/book/8442/chapter-abstract/154244811?redirectedFrom=fulltext&login=false
https://academic.oup.com/book/8442/chapter-abstract/154244811?redirectedFrom=fulltext&login=false
https://www.sciencedirect.com/science/article/abs/pii/S0308521X02000872
https://www.sciencedirect.com/science/article/abs/pii/S0308521X02000872
http://www.investopedia.com/articles/investing/051415/how-calculate-gdp-country.asp
http://www.investopedia.com/articles/investing/051415/how-calculate-gdp-country.asp
https://stat.gov.az/source/industry/?lang=en
https://stat.gov.az/source/balance_fuel/?lang=en
https://stat.gov.az/source/trade/?lang=en
https://stat.gov.az/source/labour/?lang=en
http://journals.dut.edu.ua/index.php/emb/article/view/110
https://www.sciencedirect.com/science/article/abs/pii/S0197397522001291


Ismayil-zada

Scientific Horizons, 2023, Vol. 26, No. 2

123

Анотація. Фізико-економічна теорія є недостатньо дослідженою темою і не має чіткого визначення її детермінант. 
Основною метою економічної діяльності будь-якої країни є формування капіталу та прогресу. Для Азербайджану 
характерне економічне зростання, яке супроводжується використанням матеріальних ресурсів країни і 
виробництвом товарів за допомогою енергетичних ресурсів і робочої сили. Досить важливим є раціональне 
використання матеріальних ресурсів, що є основою для формування прибутковості країни та впровадження 
інновацій. Саме тому питання імплементації фізико-економічної теорії в господарську діяльність Азербайджану 
є актуальним. Встановлення ефективного використання фізичної економії у функціонуванні країни допоможе 
виявити основні недоліки та встановити основні шляхи вдосконалення економічної діяльності Азербайджану. 
Саме тому метою роботи є дослідження та узагальнення аспектів впровадження фізико-економічної теорії 
в економічну діяльність Азербайджану. За допомогою методу індукції встановлено детермінанти фізичної 
економіки, до яких віднесено показники промисловості, енергетики, торгівлі та людського капіталу. За 
допомогою аналітичного методу визначено, що хоча економіка Азербайджану ефективно використовує 
фізичну економіку, існують проблеми з розвитком виробництва, споживанням енергії та робочої сили. У зв'язку 
з цим було визначено, що основними шляхами підвищення ефективності впровадження фізико-економічної 
теорії в господарську діяльність Азербайджану мають стати: розробка та реалізація заходів щодо підвищення 
ефективності виробництва напоїв та тютюнових виробів, мінерального палива, мастильних матеріалів та 
пов'язаних з ними матеріальних виробництв, а також застосування заходів щодо зниження енергоспоживання 
у виробництві неметалевих корисних копалин, чавуну та сталі, хімічної та нафтохімічної продукції, кольорових 
металів за рахунок запровадження інноваційних технологій. Одночасно має бути збільшена кількість 
робочих місць, підвищена кваліфікація робітників та покращена якість освіти в Азербайджані відповідно до 
міжнародних стандартів. Таким чином, практична цінність дослідження зумовлена характеристикою основних 
детермінант фізичної економіки країни, які можуть бути використані в подальших наукових дослідженнях 
для аналізу ефективності впровадження фізико-економічної теорії в господарську діяльність країн
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