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Abstract The paper deals  with changing roles of economic growth sources in the context of historic development, attempting to determine 

factors adequate to modern requirements. Four stages of civilization process development are identified, each with a specific combination of 

growth sources. The paper puts forward a theoretical thesis formulated on the basis of American statistical data. The thesis stating that in 

the modern industrial-informational economy one of the coordinate axes of growth factor space represents physical and another one – 

intellectual capital, has received some empirical validation. It has been demonstrated that significant build-up of intellectual product share 

in production investments in 1983 – 2003 laid down the grounds for unit investment stabilization, thus, accelerating the average annual 

labor productivity growth rate. A modest growth of intellectual product in 2004 – 2016 proved inadequate to counter a marked growth in 

demand for capital. 
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Statement of purpose 
The range of factors that determine economic growth is 

not homogeneous as they change their characteristic features in time 

depending on progress of civilization in its economic dimension. 

The heterogeneous range of growth factors is based on structural 

changes affecting the role of each of them in bringing about 

economic growth. In simple words, the meaning of each source of 

macroeconomic growth radically changes depending on historic 

conditions.  

When studying economic processes over a long-term 

perspective, the task should be to reveal values of growth factors 

adequate to current circumstances and determine correspondence 

between tools and objects of research, more precisely – the role of 

man in managing production. Its resolution presumes appraising the 

evolution of research field from a particular standpoint as well as 

formulating a criterion for constructing and classifying this field’s 

principal structural features. 

Heterogeneity of economic space  
The gist of this part of report is reformulating some conclusions 

from the known concept of Alvin Toffler1as well as works of his 

predecessor D. Bell[1,2] in a short form applied to the theory of 

economic growth[3-6].   

The civilization progress is accompanied by fundamental 

shifts in correlation of manual labor and machine fabrication. 

According to the classic concept, ―economic époques differ not in 

what they produce but in how they produce…‖[7]. There is a mark 

that separates developmentstages of civilization process. This mark 

shall denote a degree of rooting of industrial methods of production 

(industrialization), alternative to manual labor. According to this 

introduced feature it is possible to distinguish four development 

stages with each having a unique combination of growth factors.  

The first stage is preindustrial. Production volume hereis 

mostly restricted by two growth factors: the number of worker sand 

their professional skills, craftsmanshipand know-how. If labor 

productivity grows, it is extremely slow. The preindustrial stage 

ended when the first industrial revolution began and manual labor 

was massively replaced by machine operation, manufacture– by 

factory (end of XVIII– beginning of XIX century). 

The second stage of civilization process is transition from 

preindustrial to industrial. The spatial coordinates of this stage in 

terms of growth factors are labor and cap ital parameters. Each of 

these factors generates growth in the following aspects: 

-higher output of products and services over time is possible only

with more labor resources;

-labor productivity growth is mostly made possible through higher

ratio of capital to labor.

The same volume of output may be achieved with various 

ratios of capital to labor. 

1The mankind development has three stages (waves) — agricultural, 

industrial and postindustrial. 

The third stage is industrial, when machine production of mass 

goods dominates the real sector having actually replaced all other 

types. Reproductive process clearly splits into two different but 

interconnected phases (stages): the stage of ongoing production and 

investment stage of renewal (reconstruction) of production 

machinery on another technological basis. The limits of production 

scale depend exclusively on machinery capacity (existing tools of 

labor) at the disposal of qualified workers. Capital can hardly be 

replaced by labor. Investment activity is a necessary condition of 

economic growth in the sense that it: 

- frees up workers from actual production;

- creates new jobs with a labor productivity level equal to

or higher than existing ones.

Labor productivity becomes a derivative of industrial technology 

capacity, it ―stays such to the extent that it acts as a productive force 

of capital …‖[8]. Direct management of production process remains 

the man’s prerogative. 

At this stage: 

1. The coordinates in the space of growth factors are

parameters of capital and its technical-economic

specifications.

2. Growth of labor productivity (due to an increase in

capital per labor ratio and (or) an increase in the quality

of investments) is the only source of escalated

production.

3. For the most part, growing labor productivity is

accompanied by growing capital per labor ratio.

4. Additional labor resourcees perse (not backed by spare

capacity) when they are not connected with additional

capital do not generate GDP growth.

5. Lack of labor supply relative to increase of capital leads

tounder-utilization of capacity and brake up of economic

development.

The industrial stage of development in its basic features seems 

to have taken shape by the 1930-s – 1950-s. 

By the end of the XX century the industrial economy 

transformed into industrial-informational one. The intellectual 

capital starts playing a more decisive role as a factor of economic 

growth. The next attribute may be deemed operational for initial 

understanding the nature of intellectual capital; the more you have 

it, the less physical (and total) capital is required to reach a certain 

level of production. Technological paradigms getting intellectually 

richer, more economically effective, socially and ecologically more 

acceptable, systematically replace one another. In this sense there is 

no postindustrial economy, there is only different notion of industry 

and its outlook.2 

   The R&D sector that includes the fundamental sciences hapesupas 

the second a (intellectual) industry. The new equipment, devices 

and materials are created (by the intellectual class) with pre-

setfeatures that do not result from random discoveries arising 

spontaneously and sporadically as it used to be but are more and 

2We are talking specifically about the economy, not the society. 

46

INTERNATIONAL SCIENTIFIC JOURNAL "INNOVATIONS" WEB ISSN 2603-3771; PRINT ISSN 2603-3763

YEAR VIII, ISSUE 2, P.P. 46-48 (2020)



more the results of intentional planning, weighted risk resource 

distribution;  innovation is getting on stream.   

Direct management of production process is mostly take 

noverbyartificial intellect. This is the principal difference from the 

previous stage. 

At this stage:  

1. One of the axes of coordinates of growth factor space 

represents physical, the other one – intellectual 

capital. 

2. Production growth may take place with afalling 

(stable) volume of physical capital due to its growing 

intellectual capabilities. 

3. Rising labor productivity is not necessarily followed 

by higher capital-labor ratio.  

The results of investment activity mostly depend on how 

intensively the second industry develops and shapes its intellectual 

baggage. In that respect, searching for the rational GDP growth rate 

in evit ably leads up to the question in the vein of P. Roamer’s  

ideas [5]concerning optimal distribution of resources at the macro 

level between the first and the second industries.  

 

Illustrating the approach through the USA case 
 

Let us assume that factors that determine economic growth on 

behalf of demand include the following parameters: rate of saving, 

unit capital requirement, and intellectual content of investment.  We 

shall illustrate the proposed approach on the example of the USA in 

the mid 1950-s. The rate of accumulation here varied slightly and 

could hardly have determined transformation of trends. Let us 

analyze the connection between the remaining variables. 

On the operational level the correlation between the values of labor 

productivity and capital-labor ratio  may be calculated by 

connecting investment into an average workplace with a growth of 

labor productivity of the corresponding employee: 
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where
,1

E the cost of gross production investment (per 

employee) per unit of labor productivity growth over the period[1,

 ]; 
iI – gross production investment in the year i; 

Pr - labor 

productivity in the year ;
0Pr  - labor productivity in the base 

year0; Li–number of employees in the year i . 

The
,1

E parameter denotes the need of investment 

(capital) to raise labor productivity by unit of intensity;  it answers 

the question about how many dollars of production investment it 

takes over a period of time to equip one workplace in order to raise 

the employee’s labor productivity by one unit over the whole 

period. Furtheron, for the sake of simplicity we shall refer to the 

dimensionless parameter
,1

E as ―normalized investment‖ or 

―the need for capital‖.   

The data concerning the dynamics of labor productivity 

and  normalized investment for the USA is shown in Fig. 1. 

 
Fig.1.Dynamics of cumulative indicators of labor productivity and normalized investment in 2009 prices, with 1950 as base. 

 

Source: calculated with data [9].  

The almost mirror-like reflection of the curves leads us to 

assume that there is are inverse   dependence between the need for 

capital and productivity growth rates. In its turn, it is safe to assume 

that a factor, which determines the need for capital, is the 

intellectual component of production investment. 

The analysis testifies that starting from the mid 1950-s the 

dominant trend consists in growth of  both the intellectual 

component of investment and the cumulative value of the
,1

E

parameter.  Their integral impact determines the dynamics of labor 

productivity. This being said, not all kinds of intellectual product 

growth are sufficient to withstand the fundamental trend towards 

rising normalized investment and thereby falling rates of 

productivity growth (Table 1). 
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Table 1. Dynamics of labor productivity and parameters of its generation over periods 

Base Constant base Variable base 

Periods  1951-

1965 

1951- 

1982 

1951- 

2003 

1951- 

2016 

1951-

1965 

1966-

1982 

1983- 

2003 

2004-

2016 

Average annual growth 

rates of labor 

productivity, % 

2,8 1,9 

 

1,9 

 

1,7 

 

2,8 1,1 1,8 1,2 

Value of E parameter 

 

4,1 

 

7,0 8,0 

 

9,8 

 

4,1 

 

11,2 

 

8,0 

 

14,1 

 

Growth of intellectual 

product share in 

production investment, 

annual average, p.p. 

 

0,74 

 

0,35 

 

 

0,43 

 

 

0,37 

 

0,74 0,03 0,48 0,19 

 

Source: calculated with data [9].  

In the period of 1966-1982 the share of intellectual 

product in production investment remained largely unchanged. As 

aconsequence, the parameter E increased dramatically – from 4.1 in 

1951-1965 up to 11.2 in 1966-1982and thereby the average annual 

growth rates of labor productivity went down (2.8% and 1.1%, 

respectively). Substantially higher share of intellectual product in 

production investments in 1983-2003 (0.48 p.p. on average per 

annum) created the conditions forreduc in the E parameter to 8.0 

and raising the average annual growth rates of labor productivity up 

to 1.8%. Modest growth of intellectual product in2004-2016 turned 

out to be inadequate to counter a rising demand for capital. The 

dynamics of productivity went slack once again.  

 

Conclusion 
The factors that determine economic growth and that are 

adequate to the current conditions are considered to be physical and 

intellectual capital. Innovative activities, higher content of 

intellectual component within production investments counter 

countered by the fundamental trend for capital intensity growth. 

Cumulative average annual growth rates of productivity in the USA 

in1983-2003 became stable due to a much higher intellectual 

component of investment in that period (info-communication boom) 

and this helped reduce the (unit) capital needs. In recent years, the 

insufficiently redistribution of resources in favor of the second 

industry (relative to the previous period) seems to be the basis for a 

slowdown in productivity dynamics.  
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