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1. A little bit from the history of the question ...
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2. Scheme of National wealth reproduction
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Scheme of National wealth reproduction (continuation)
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3. Human capital and an expanded understanding of capital 
and accumulation
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Table 1. Proportions of the gross output of the Russian economy in 2015 
Source: Rosstat data [8], P. 22-25, authors' calculations
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Gross Output
Intermediate 
consumption

Final  
consumption

Gross 
accumulation Net export

National accounts 
data, %, bln. Rub.

       144 739,6              69 242,0             54 498,7         18 453,4        2 545,6   

Structure, %              100,0                     47,8                    37,7               12,7              1,8   

Data taking into 
account the cost of 
human capital, 
bln.rub.

       144 739,6              68 534,3             46 976,8         26 682,9        2 545,6   

Structure, %              100,0                     47,4                    32,5               18,4              1,8   



Enhanced understanding of accumulation
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Table 2. The share of accumulation in GDP in the traditional sense and 
accumulation, taking into account the cost of human capital, in the GDP 

of some of the world's leading countries in 2013
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GDP

Accumulation of 
fixed assets and 
working capital 

increase 

Expenditure 
on education 
and health 

care

The ratio of 
expenditure on 
human capital 

in GDP, %

The ratio of 
gross 

accumulation 
to GDP,%

The ratio of 
gross 

accumulation + 
expenditure on 

human capital to 
GDP, %

1 2 3 4(3/1) 5(2/1) 6 (4+5)
USA, bln.$US 16691,5 3298,6 4673,6 28,0 19,8 47,8

China, bln. Yuan 58973,7 27417,7 6203,4 10,5 46,5 57,0
Russia, bln. Rub. 73133,9 16915,8 6421,8 8,8 23,1 31,9

Gemany, bln. $US 3752,5 732,2 765,5 20,4 19,5 39,9

Brasil, bln. $US. 2472,8 536,4 482,2 19,5 21,7 41,2
Sources: http://www.gks.ru/free_doc/new_site/vvp/vvp-god/tab24.htm , 
https://data.oecd.org/eduresource/private‐spending‐on‐education.htm#indicator‐chart 
https://data.oecd.org/eduresource/public‐spending‐on‐education.htm#indicator‐chart  
https://data.worldbank.org/indicator/SH.XPD.TOTL.ZS?locations=BR‐CA‐US 
http://www.stats.gov.cn/tjsj/ndsj/2013/indexeh.htm 



4. Results of experimental calculations for forecasting the development of 
the Russian economy using the DIOM with the human capital block
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productiv = 53,3 + 0,11·invHC + 0,36·invFC

Average annual growth 
rate for scenarios

Basic Optimistic Pessimistic

Fixed capital investment 103,9 104,6 101,8

Human capital investment 104,7 108,0 101,7

Forecast of  average 
annual growth rate of  
productivity, %

103,3 103,9 102,2

Variable Coefficient Standard 
error t-statistics p-value

invHC 0,11 0,046 2,41 0,025
invFC 0,36 0,064 5,68 0,000
Constant 53,3 5,26 10,14 0,000

Adjusted R2 = 0,79 F(2, 21) = 43,12 (p-value 0,00)

DW =  2,02

14



15

Figure 1. Dynamics of investments in the human 
capital in Russia in 1992 - 2016, billion rubles, 
comparable prices of 2015.
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Figure 2. Dynamics of investments in human capital and human 
capital put in service in Russia in 2008 - 2016, billion rubles, 

comparable prices of 2015.
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Figure 3. Dynamics of human capital in Russia in 2008 - 2016, billion 
rubles, comparable prices of 2015.
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Figure 4. The projected average annual growth rate of investment in 
human capital in Russia in 2016-2045 by variants,%
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Table 3. Average annual growth rates of GDP, investment in human 
capital and a human capital in 2016-2045, %.

Results of authors’ calculations using the DIOM with the human capital block
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2016--2020 2021-2025 2026-2030 2031-2035 2036-2040 2041-2045 Total 2016-2045

Increase in the growth 
rate of GDP per unit of 

growth rate of 
investment in human 
capital for the entire 

period 2016-2045

Optimistic variant 3,7 4,4 4,6 4,8 4,9 5,1 4,6 0,7
Basic variant 2,3 3,4 3,6 3,7 3,9 4,1 3,5 0,9
Pessimistic variant 1,5 2,2 2,4 2,5 2,7 2,9 2,4 1,2

Optimistic variant 3,6 7,0 7,0 7,1 7,1 7,1 6,5
Basic variant 2,0 4,0 4,0 4,0 4,0 4,0 3,7
Pessimistic variant 1,1 2,2 2,2 2,2 2,2 2,2 2,0

Optimistic variant 2,5 3,6 4,7 5,7 6,5 7,1 5,0
Basic variant 2,3 2,7 3,1 3,5 3,7 3,9 3,2
Pessimistic variant 2,1 2,2 2,2 2,2 2,2 2,1 2,2

GDP

Human capital

Investment to human capital
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Table 4. Average annual growth rate of  GDP and a Human 
capital, % 

2016-
2020

2021-
2025

2026-
2030

2031-
2035

2036-
2040

2041-
2045

2016-
2045

GDP
Optimistic variant 3,7 4,4 4,6 4,8 4,9 5,1 4,6

Basic variant 2,3 3,4 3,6 3,7 3,9 4,1 3,5

Pessimistic variant 1,5 2,2 2,4 2,5 2,7 2,9 2,4

Human 
capital

Optimistic variant 2,5 3,6 4,7 5,7 6,5 7,1 5,0

Basic variant 2,3 2,7 3,1 3,5 3,7 3,9 3,2

Pessimistic variant 2,1 2,2 2,2 2,2 2,2 2,1 2,2



Figure 5. Average annual projected rates of GDP growth in 2016-2045 by 
variants,%

Results of authors’ calculations using the DIOM with the human capital block
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Figure 6. The average annual growth rate of labor productivity in the 
Russian economy in 2016 - 2045 (by gross output),%

Results of authors’ calculations using the DIOM with the human capital block
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Table 5. Average annual growth rates of gross output by industry by 
variants in 2016-2045,%

Basic 
scenario

Optimistic 
scenario

Pessimistic 
scenario

1. Manufacture of machinery and equipment 3.2 5.9 1.5
2. Construction of buildings and structures 2.8 5.5 1.1
3. Branch of formation of the human capital 3.6 6.0 2.2
4. Agriculture, hunting and forestry, fishing 
and fish farming 4.0 4.0 2.9
5. Gas extraction 1.5 1.4 0.8
6. Oil extraction 1.2 1.1 0.6
7. Extraction of other fuel and energy 
minerals 1.6 1.9 0.8
8. Extraction of minerals, except for fuel and 
energy 2.0 3.0 0.9
9. Manufacture of food products and tobacco 4.1 4.3 3.0
10. Textile and clothing manufacture. 
Manufacture of leather, leather goods and 
footwear 5.1 5.7 3.7
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Table 5 – continuation. Average annual growth rates of gross output by 
industry by variants in 2016-2045,%

Basic 
scenario

Optimistic 
scenario

Pessimistic 
scenario

11. Wood processing and production of wood 
products. Pulp and paper industry, publishing 
and printing activities 3.1 3.6 2.0

12. Manufacture of coke 2.6 2.9 1.6

13. Production of petroleum products 1.9 2.2 1.2
14. Chemical production. Manufacture of rubber 
and plastic products 3.6 4.5 2.3
15. Manufacture of other non‐metallic mineral 
products (building materials) 3.0 4.8 1.5
16. Manufacture of ferrous metals 2.2 3.4 1.0

17. Manufacture of non‐ferrous metals 2.0 3.5 0.8

18. Manufacture of fabricated metal products 3.6 5.4 1.9
19. Mechanical engineering non‐fund forming 
(production of spare parts, weapons, etc.) 2.9 4.0 1.6

20. Other production 3.3 3.8 2.1 24



Table 5 – continuation. Average annual growth rates of gross output by 
industry by variants in 2016-2045,%

Basic 
scenario

Optimistic 
scenario

Pessimistic 
scenario

21. Production and distribution of electricity, gas 
and water 3.2 3.5 2.1
22. Collection, purification and distribution of 
water 3.3 3.7 2.2
23. Non‐fund forming construction  (production of 
current repair of buildings and structures) 3.1 3.9 1.9
24.Wholesale and retail trade, repair, hotels and 
restaurants 3.5 3.9 2.4
25. Transport  3.0 3.2 2.0
26. Communication 4.0 4.2 2.9
27. Financial activities 3.5 3.8 2.4
28. Operations with real estate, renting and 
provision of services (with the exception of R & D)

3.6 3.9 2.6

29. Public administration and military security. 
Social Security 4.0 4.2 3.0
30. Research and Development 3.4 3.7 2.3
31. Provision of other communal, social and 
personal services 3.7 4.0 2.5 25



Table 6. Change in average annual growth rates increase by industry in 2016-
2045,%.
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Optimistic
‐ basic

Pessimistic 
‐ Basic

1. Manufacture of machinery and equipment 2.7 -1.7
2. Construction of buildings and structures 2.8 -1.7
3. Branch of formation of the human capital 2.4 -1.4
4. Agriculture, hunting and forestry, fishing and 
fish farming 0.0 -1.1
5. Gas extraction -0.1 -0.6
6. Oil extraction 0.0 -0.5
7. Extraction of other fuel and energy minerals 0.3 -0.8
8. Extraction of minerals, except for fuel and 
energy 1.0 -1.1
9. Manufacture of food products and tobacco 0.2 -1.1
10. Textile and clothing manufacture. 
Manufacture of leather, leather goods and 
footwear 0.6 -1.4



Table 6 – continuation. Change in average annual growth rates increase by 
industry in 2016-2045,%.

27

Optimistic ‐
basic

Pessimistic ‐
Basic

11. Wood processing and production of wood 
products. Pulp and paper industry, publishing and 
printing activities 0.5 -1.1

12. Manufacture of coke 0.3 -1.0

13. Production of petroleum products 0.3 -0.7
14. Chemical production. Manufacture of rubber 
and plastic products 0.8 -1.3
15. Manufacture of other non‐metallic mineral 
products (building materials) 1.8 -1.5
16. Manufacture of ferrous metals 1.2 -1.2

17. Manufacture of non‐ferrous metals 1.5 -1.2

18. Manufacture of fabricated metal products 1.8 -1.7
19. Mechanical engineering non‐fund forming 
(production of spare parts, weapons, etc.) 1.1 -1.3

20.Other production 0.5 -1.2



Table 6 – continuation. Change in average annual growth rates increase by 
industry in 2016-2045,%.
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Optimistic ‐
basic

Pessimistic ‐
Basic

21. Production and distribution of electricity, gas 
and water 0.3 -1.1

22. Collection, purification and distribution of water 0.4 -1.1
23. Non‐fund forming construction  (production of 
current repair of buildings and structures) 0.8 -1.2
24.Wholesale and retail trade, repair, hotels and 
restaurants 0.4 -1.0
25. Transport  0.2 -1.0
26. Communication 0.2 -1.1
27. Financial activities 0.3 -1.1
28. Operations with real estate, renting and 
provision of services (with the exception of R & D) 0.2 -1.0
29. Public administration and military security. 
Social Security 0.3 -1.0
30. Research and Development 0.3 -1.1
31. Provision of other communal, social and 
personal services 0.4 -1.1



Table 7. Changes in the structure of the gross output by variants for the period 2016-2045 

2015, 
% 2045, % Difference between 2045 and

2015, percentage points

Basic 
variant

Optimistic 
variant

Pessimistic 
variant

Basic 
variant

Optimistic 
variant

Pessimistic 
variant

1. Manufacture of machinery 
and equipment 3.2 3.1 5.4 2.6 -0.1 2.2 -0.6
2. Construction of buildings 
and structures 6.5 5.6 9.8 4.8 -0.9 3.3 -1.7
3. Branch of formation of the 
human capital 5.7 6.3 9.8 5.8 0.6 4.2 0.1
4. Agriculture, hunting and 
forestry, fishing and fish 
farming

4.4 5.4 4.2 5.5 1.0 -0.1 1.1

5. Gas extraction 0.8 0.5 0.4 0.5 -0.3 -0.4 -0.2
6. Oil extraction 5.4 2.9 2.3 3.5 -2.5 -3.1 -1.9

7. Extraction of other fuel and 
energy minerals 0.6 0.3 0.3 0.4 -0.2 -0.3 -0.2

8. Extraction of minerals, 
except for fuel and energy 0.8 0.5 0.6 0.5 -0.2 -0.2 -0.2

29



Table 7 - continuation. Changes in the structure of the gross output by variants for the 
period 2016-2045 

2015, % 2045, %
Difference between 2045 
and 2015, percentage 

points
Basic 
variant

Optimistic 
variant

Pessimistic 
variant

Basic 
variant

Optimisti
c variant

Pessimistic 
variant

9. Manufacture of food 
products and tobacco 4.6 5.9 4.9 6.0 1.3 0.3 1.4

10. Textile and clothing 
manufacture... 0.3 0.6 0.6 0.6 0.2 0.2 0.2

11. Wood processing and 
production of wood products.  0.9 0.8 0.8 0.8 0.0 -0.1 0.0

12. Manufacture of coke 0.1 0.1 0.1 0.1 0.0 0.0 0.0

13. Production of petroleum 
products 4.8 3.3 2.8 3.6 -1.6 -2.1 -1.2

14. Chemical production. 
Manufacture of rubber and 
plastic products

2.5 2.8 2.8 2.6 0.3 0.3 0.1

15. Manufacture of other 
non‐metallic mineral products 
(building materials)

1.0 0.9 1.2 0.8 -0.1 0.2 -0.2
30



Table 7 - continuation. Changes in the structure of the gross output by variants for 
the period 2016-2045 

2015 2045 Difference between 2045 
and 2015

Basic 
variant

Optimistic 
variant

Pessimistic 
variant

Basic 
variant

Optimistic 
variant

Pessimistic 
variant

16. Manufacture of ferrous 
metals 2.2 1.6 1.8 1.6 -0.6 -0.4 -0.6
17. Manufacture of non‐
ferrous metals 1.3 0.9 1.1 0.9 -0.4 -0.2 -0.4
18. Manufacture of fabricated 
metal products 0.8 0.9 1.2 0.7 0.1 0.4 -0.1
19. Mechanical engineering 
non‐fund forming (production 
of spare parts, weapons, etc.) 2.4 2.2 2.4 2.1 -0.2 0.0 -0.4
20.Other production 0.9 1.0 0.9 1.0 0.0 -0.1 0.0
21. Production and 
distribution of electricity, gas 
and water 4.8 4.7 4.0 4.7 -0.1 -0.7 -0.1
22. Collection, purification and 
distribution of water 0.2 0.2 0.2 0.2 0.0 0.0 0.0
23. Non‐fund forming 
construction  (production of 
current repair of buildings and 
structures) 0.4 0.4 0.4 0.4 0.0 0.0 0.0
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Table 7 - continuation. Changes in the structure of the gross output by variants for the 
period 2016-2045 

2015 2045 Difference between 2045 
and 2015

Basic 
variant

Optimistic 
variant

Pessimistic 
variant

Basic 
variant

Optimistic 
variant

Pessimistic 
variant

24.Wholesale and retail 
trade, repair, hotels and 
restaurants 15.0 16.0 14.1 16.5 1.0 -1.0 1.4
25. Transport  7.0 6.4 5.4 6.7 -0.5 -1.6 -0.3
26. Communication 1.3 1.7 1.4 1.7 0.3 0.1 0.3
27. Financial activities 2.9 3.2 2.7 3.2 0.2 -0.2 0.3
28. Operations with real 
estate, renting and provision 
of services (with the 
exception of R & D) 7.0 7.8 6.6 8.0 0.8 -0.4 1.0
29. Public administration and 
military security. Social 
Security 5.8 7.2 6.1 7.4 1.3 0.3 1.6
30. Research and 
Development 2.4 2.5 2.1 2.5 0.1 -0.3 0.1
31. Provision of other 
communal, social and 
personal services 3.9 4.3 3.8 4.3 0.5 -0.1 0.5
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Brief conclusions on the results of predictive calculations using the DIOM with the 
human capital block
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1) The accelerated growth rate of human capital in basic and optimistic variants 
leads to an increase in the gross output the share of industries that form human
capital (education, healthcare, culture), food industry, textile, sewing and leather-
shoe industries, chemical industry, construction materials industry, 
communications, public administration and security services. 

2) Simultaneously, the share of all mining industries, production and processing of
wood, ferrous and non-ferrous metallurgy, non-fund-producing branches of 
engineering and construction, production and distribution of electricity, gas and
water, as well as transport, is declining. 

3) Accelerated investments in human capital lead to a significant acceleration of 
labor productivity growth rate, the formation of a more diversified structure of
production in the Russian economy - an increase of the share of services in a 
gross output and a number of industries directly providing for the needs of the
population, as well as a reduction of the share of mining industries. 
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