
26 Volume 14, Issue 1, 2021                 Economic and Social Changes: Facts, Trends, Forecast

DOI: 10.15838/esc.2021.1.73.3

UDC 330.35, LBC 65.9(2Ros)-962

© Balatsky E.V.

* The article is prepared within the framework of the state assignment of the Government of the Russian Federation to 
the Financial University for 2021 on the topic “Technological, structural, and social factors of long-term economic growth” 
(AAAA-A19-119080990043-0).

For citation: Balatsky E.V. Return on equity as an economic growth driver. Economic and Social Changes: Facts, Trends, 
Forecast, 2021, vol. 14, no. 1, pp. 26–40. DOI: 10.15838/esc.2021.1.73.3

Return on Equity as an Economic Growth Driver*

Abstract. The article presents a simple model of economic growth based on the description of the dynamics 

of fixed capital formation. The main characteristic of the obtained fundamental equation of economic 

growth consists in an explicit link between the indicators of the GDP growth rate and the level of return 

on equity which allows not only obtaining the T. Piketty inequality, but also strictly determining the 

conditions for its implementation. The peculiarity of the fundamental equation of economic growth is in 

the postulation of the primacy of the capital circulation process which can provide an economic growth 

regime under certain conditions. The main difference between the author’s model and earlier constructions 

is the aggregation of most growth factors into one parameter. It is the profit rate (return on equity) which 

acts as the main driver of economic expansion. To strengthen the explanatory power of the fundamental 

equation of economic growth, the author considers two economic sectors – ordinary (with a low return 

on equity) and special (with a very high return on equity). This approach allows dividing the economic 

growth regime into early and mature stages which differ radically in the values of the macroeconomic 

parameters. The article shows that the early stage is typical for the period of the economy’s exit from the 

Malthusian trap and the transition from the industrial depression to sustainable growth. Experimental 

calculations based on the model proves that, in order to overcome the poverty trap, it is necessary to 

have a special sector in the national economy with the annual return on equity of hundreds percent. 

This result is consistent with the available historical data on the profitability of economic operations at 
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Introduction

It is hardly an exaggeration to say that modern 

economic science is mostly devoted to studying the 

economic growth, which, in turn, is identified with 

civilizational development. This significance of 

the economic growth phenomenon is associated 

with many reasons. Among them is the fact that 

it is not an “inherent” natural mode of mankind 

existence, but it has lasted for 250–300 years 

maximum. Before that, for about 10 thousand years, 

humanity had been in the so-called Malthusian, or 

the poverty, trap. Thus, the change of the economic 

regime itself is an extraordinary phenomenon.  

In this regard, there is a very appropriate statement 

by D. North: “Economic growth was the exception, 

while stagnation and decline were the rule...”  

[1, p. 193].

North’s words obviously suggest that huma- 

nity is likely to return to stagnation in the future. 

However, other researchers share his opinion. For 

example, R. Lucas states that “Modern theories of 

sustainable growth ... abstract from studying land 

supply and limited resources. Such theories can and 

do explain long economic series well enough, but 

it cannot last long”; “It is becoming increasingly 

clear that the legacy of inequality – a by-product 

of growth – is historically transitory”1. T. Piketty 

is even more adamant: he believes that the idea of 

the economic growth’s “normality” with a 3–4% 

annual rate is a typical “illusion from a historical 

and logical point of view” [2, p. 107]. Consequently, 

many prominent economists of our time express 

doubts about the continuation of a long and 

1 Lukas R.E. Lectures on Economic Growth. Moscow: 
Gaidar Institute Publishers, 2013. 288 p. Pp. 253, 256.

intensive growth of global production. Recently, a 

research area related to the “end of growth” has 

been gaining momentum. For example, R. Heinberg 

proves that the economic growth has reached a 

physical limit, and there are three insurmountable 

obstacles in its path: depletion of important natural 

resources; deterioration of environment; over-

accumulation of state and non-state debt [3]. Thus, 

society is on the brink of a completely different 

economic development mode, which involves not a 

quantitative increase of the mass of goods, but their 

qualitative improvement.

Considering this, the purpose of the paper is to 

study a simple macro-model of the economic 

growth that will help to understand the mechanism 

of escaping the Malthusian trap and moving to 

the economic growth regime, as well as to identify 

the problems that humanity will have to face 

while returning to the economic stability. These 

issues are related to sources and conditions of the 

growth that allow launching accelerated economic 

development. The novelty of the proposed approach 

is to review the economic growth as a consequence 

of the capital circulation process. An important 

advantage of the constructed model is an explicit 

correlation of the economic growth rates with a 

value of return on equity.

Description of economic growth: overview of  

key ideas

Studies on economic growth are so numerous 

and diverse that it is impossible to take them all into 

account. Instead, we will focus only on some aspects 

of this problem that are related to further model 

constructions.

a critical development stage – the change of the feudal system intto the capitalist one. The calculations 

also demonstrate that, for the mature stage of economic growth, such high requirements for business 

profitability are not imposed, and the thesis about the need for a special sector loses its significance. 

Moreover, the fundamental equation of economic growth allows outlining the final stage contours of the 

capitalist management mode.

Key words: economic growth, return on equity, Malthusian trap. 
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Economic growth factors

A common policy of studies on the economic 

growth factors was set by R. Solow back in 1956 by 

a model where total output depended on capital 

volume, labor resources, and technological 

progress [4]. Subsequent generations of economists 

refined the Solow model by introducing human 

capital factor [5], research and development costs 

[6], degree of a country’s involvement in global 

economy [7], and so on.

The study of the contribution of the main 

production factors to the economy’s growth led to 

the realization of the importance of labor 

replacement’s elasticity by capital as a measure 

of the development level of the entire economic 

system [8]. In particular, scale of this parameter’s 

influence was used to explain the variance of average 

per capita income [9], differences in the level of 

countries’ economic development [10], as well as 

an area of technological modernization [11]. In 

general, according to the neoclassical tradition, 

economic growth is a consequence of fixed capital 

accumulation [12]. In a sample of the world’s 

largest economies for the 1870–1979 period, it 

was revealed that the greatest effect of accelerated 

capital accumulation was recorded in catching 

development, when abundant funds are required to 

launch new industries [13].

We emphasize that the early Solow model  

was based on the so-called identity for gross 

investments, which, in turn, allowed us to 

establish the golden rule for accumulation, 

depending on the size of the capital-labor ratio. 

Based on data on the American economy for 

1909–1949. Solow showed that the GDP growth 

in this period was determined by technological 

progress and capital growth [14]. Thus, the 

tradition of describing economic growth goes 

back to taking into account the dynamics of fixed 

capital accumulation. This thesis will be used as 

a starting point in the following study.

Accounting of technological progress

The postulate of the dependence of labor 

productivity on capital-labor ratio was introduced 

in the earliest growth models [15; 16; 17]. Moreover, 

this functional dependence had a power form with 

a coefficient less than 1. One of the empirical 

confirmations of this approach is a comparison 

of the dynamics of the US and UK economies: 

in 1840–1910, while maintaining nearly equal 

country values of total factor productivity, the US 

experienced faster growth of labor productivity, 

which is explained by their almost one-and-a-half 

superiority in the volume of capital-labor ratio [18].

Later, the one-factor model was successfully 

used in applied studies. In particular, it was used for 

clustering the branches of the Chinese economy on 

the principle of capital-labor ratio adequacy [19]. 

Similarly, the dynamics of the dependence of labor 

productivity on capital-labor ratio was shown using 

the case-study of China at different time intervals 

[20]. A similar model, taking into account the 

flow rather than the stock of capital resources, was 

used to estimate periods of overinvestment for the 

Moroccan economy between the 1970s and the 

early 2010s [21]. Thus, the simplicity of the one-

factor model does not detract from its diagnostic 

value and allows obtaining meaningful results.

Subsequently, the Aghion-Howitt model of 

endogenous technological progress became very 

popular. It provided a theoretical description for 

the process of changing different technological 

generations [22; 23]. At the same time, the power 

function is preserved, but a special operator of 

technological progress is additionally introduced, 

taking into account the change of generations of 

production technologies [22].

Another empirical test of the hypothesis of a 

nonlinear relationship between labor productivity 

and capital-labor ratio was undertaken in 2020. It 

showed that only in Canada, the US, Russia, 

France, and Finland, a desired power factor 
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significantly exceeds 1. This indicates the presence 

of technological economies of scale in them; in other 

countries, included in the sample, this effect was 

not recorded [24]. Consequently, the tradition of 

describing economic growth also implies the idea 

of a power dependence of labor productivity on 

technological equipment of a workplace, i.e., on 

capital-labor of production. Next, this thesis will be 

taken into account.

Escaping the Malthusian trap 

In addition to modeling the economic growth 

itself, the process of transition from a centuries-old 

permanent depression to the economic growth 

regime is of particular interest. Thus, one of the first 

models to study the stages of the Malthusian trap 

and conditions for exiting it, based on the analysis 

of the relationship between labor resources and real 

wages, was proposed in 1980 [25]. Subsequently, it 

was expanded and refined [26; 27; 28; 29]. However, 

the most fundamental work in this area might be the 

Artzrouni–Komlos model, which takes into account 

mutually dependent demographic and economic 

development of the World-System over the past 

10 thousand years. Escape from the Malthusian 

trap, according to its authors, became possible as a 

result of the industrial revolution, sufficient capital 

accumulation (growth rate of which exceeded 5% 

per decade) and a slowdown of population growth 

(no more than 5% per decade) [30].

Subsequently, the modeling of the escape from 

the Malthusian trap was continued in the works of 

foreign [31; 32, etc.] and domestic researchers [33; 

34, etc.]. In this regard, we can consider the 

work [35], written in 2012, a landmark, in which 

the author speaks about a possibility of two ways 

for overcoming the Malthusian trap: Western 

countries achieved this by destroying traditional 

institutions (communities) and moving to more 

efficient individualistic institutions, while Asian 

countries were able to preserve collective values and 

institutions through their competent modernization. 

This interpretation of the transition to the growth 

allows the author to make an intriguing forecast: 

countries that will show successful catching 

development in the future include Turkey, Iran, 

Egypt, and India, while Russia, Latin America, 

and sub-Saharan Africa will lag behind [35]. In 

another paper, the author proposes an equation of 

the economic growth that explicitly links the GDP 

growth rate with the return on equity (rate of return) 

[36]. Experimental calculations, carried out by the 

authors, showed that, in order to obtain positive 

growth rates, it is necessary to have a special sector 

in the economy that has extremely high profitability, 

calculated in hundreds and thousands of percent. 

This provision is called the special sector theorem, 

where special refers to a sector of the economy 

with a profitability exceeding 100% per annum. 

Subsequently, this thesis was empirically confirmed 

by a large number of stylized examples from the 

Modern history [37]. Thus, we can speak of a 

tradition of building the economic growth models 

that would simultaneously reveal the mechanism 

and conditions for the emergence of the growth 

itself. This principle will be used in further 

constructions.

Economic growth and return on equity

Heterogeneity of the national economy has been 

studied from different angles. In particular, this 

purpose is served by a huge variety of diffusion 

models designed to describe the creation and 

dissemination of innovations. Today, it is assumed 

to distinguish between two types of participants in 

the innovation market: innovator firms (leaders who 

create innovations) and imitator firms (ones that 

borrow an innovation that had previously appeared 

on the market). However, limitations of diffusion 

models are related to the empirical fact that different 

technologies co-exist in the economy and certain 

industries, and there is no complete transition 

toward the newest technologies. To explain this fact, 

the Polterovich–Khenkin model was proposed in 

1988 [38]. Subsequently, it was not just generalized 

[39; 40] and modified [41], but also used for applied 
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calculations based on data on the profitability of 

the USSR ferrous metallurgy enterprises for 1976–

1988 [42]. The Polterovich–Khenkin model was a 

landmark achievement, because it made it possible 

to combine the process of the economic growth and 

technological progress within a relatively simple 

equation, taking into account the factor of different 

profitability of different enterprise groups.

The problem of the connection between the 

economic growth and return on equity was raised 

to a new level in T. Piketty’s scientific bestseller [2]. 

He offered the following inequality: g < r, where g is 

the economic growth rate, and r is the rate of return 

(return on equity). Piketty calls this inequality 

the third law of capitalism, which means that the 

recapitalization of capital (property), accumulated 

in the past, proceeds faster than production 

increases, which ultimately leads to the deepening 

of social inequality in all its forms. Thanks to this 

interpretation, the Piketty effect turns, according  

to D. McCloskey’s figure of speech, into “the main 

inequality about inequality” [43]. It has been actively 

discussed in the scientific literature (for an overview 

of Piketty’s criticism, see [44]). In particular,  

J. Galbraith expressed his opinion that the Piketty’s 

law will disappear as quickly as it appeared [45]; 

moreover, he tried to “refine” Piketty’s inequality as 

follows: g < r (1 – u) – h, where u is a capital gains 

tax; h is the share of a capitalist’s income allocated 

to charitable purposes. However, more recent 

constructions allowed obtaining a simple model 

in which the economic growth rate is explicitly 

related to the return on equity and does not violate 

general macroeconomic logic. In addition, Piketty’s 

inequality emerges from the constructed model as an 

obvious consequence, which proves its validity [36; 

44]. As for Piketty’s observation that the return on 

equity was 10–20 times higher than the growth rate 

of production throughout the world history before 

1700, [2], experimental calculations showed its 

validity, and fears about an excessive nature of such 

a gap in economic values were exaggerated [44; 46].

Thus, we can state the tradition of linking the 

rates of economic growth in model constructions 

with the return on equity, which will be continued 

in further calculations.

Four aspects of the economic growth modeling, 

discussed earlier, define a coordinate system that 

allows carrying out analytical constructions within 

the established traditions without contradicting 

them.

Fundamental equation of capital accumulation

To obtain a simple equation that relates to the 

rate of the economic growth and return on equity, 

we use the balance identity of fixed capital 

accumulation:

1 
 

𝐾𝐾𝐾𝐾𝑡𝑡𝑡𝑡 = (1 − 𝜈𝜈𝜈𝜈)𝐾𝐾𝐾𝐾𝑡𝑡𝑡𝑡−1 + 𝐼𝐼𝐼𝐼𝑡𝑡𝑡𝑡, (1)

where: t is a time period (year); K
t
 and K

t–1
 is a 

volume of fixed capital in the national economy in 

a year t and t – 1, accordingly; I
t
 is a volume of 

investments in a fixed capital in a year t; ν is a 

fixed capital retirement coefficient (assumed to be 

constant).

Now let us use the traditional assumption that 

an annual investment volume I is determined by an 

average propensity to accumulation (investment) s 

(assumed to be constant) and the income received 

Y. With the latter, we assume a traditional GDP 

aggregate, which, according to the system of 

national accounts, can be determined by income 

sources and consists of gross profit π, wage costs W, 

and net taxes on products and imports T. Therefore, 

we can write the following equation: 

1 
 

𝐼𝐼𝐼𝐼𝑡𝑡𝑡𝑡 = 𝑠𝑠𝑠𝑠𝑌𝑌𝑌𝑌𝑡𝑡𝑡𝑡 = 𝑠𝑠𝑠𝑠(𝜋𝜋𝜋𝜋𝑡𝑡𝑡𝑡 + 𝑊𝑊𝑊𝑊𝑡𝑡𝑡𝑡 + 𝑇𝑇𝑇𝑇𝑡𝑡𝑡𝑡). (2)

For convenience, let us assume that the GDP 

structure is stable over time. In this regard, by 

putting the structural coefficients β  =  W
t   
/π

t
 and 

γ  =  T
t   
/π

t
, we rewrite the equation (2):

1 
 

𝐼𝐼𝐼𝐼𝑡𝑡𝑡𝑡 = 𝑠𝑠𝑠𝑠𝜋𝜋𝜋𝜋𝑡𝑡𝑡𝑡(1 + 𝛽𝛽𝛽𝛽 + 𝛾𝛾𝛾𝛾). (3)

Now we put the formula (3) in (1) and divide  

the resulting expression by K
t–1

. If you put the 

designation for the rate of accumulation of fixed 
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capital λ = K
t    

/K
t–1 

– 1 and the rate of return on 

equity r = π
t    

/K
t–1 

, as well as assume that these 

two variables remain unchanged over time, we will 

end up with the expression that we will later call 

the fundamental equation of capital accumulation 

(hereinafter – FECA): 

1 
 

𝜆𝜆𝜆𝜆 = −𝜈𝜈𝜈𝜈 + 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠(1 + 𝛽𝛽𝛽𝛽 + 𝛾𝛾𝛾𝛾). (4)

As far as we know, the dynamics of capital has 

not been described in this form before.

The value of the FECA consists in the explicit 

combination of the rate of fixed capital accumu-

lation with its profitability and propensity to 

investment. It is this form of the equation (4) that 

allows it to be used in the future when modeling the 

economic growth.

Fundamental equation of economic growth

The next step to the economic growth modeling 

is to consider a single-factor production function:

1 
 

𝑌𝑌𝑌𝑌𝑡𝑡𝑡𝑡 = 𝑓𝑓𝑓𝑓𝑡𝑡𝑡𝑡𝐾𝐾𝐾𝐾𝑡𝑡𝑡𝑡, (5)

where: f
t
 is the capital return, the efficiency of the 

production of fixed capital.

At the first glance, the function (5) seems 

somewhat limited due to its univariance, but if  

we use the identity f = P/k, where P = Y/L and  

k = K/L, L is a number of people employed in the 

economy, P is an average labor productivity, k is 

the capital-labor ratio, then the description (5)  

will automatically take into account the labor 

efficiency (P) and the technological equipment of 

a workplace (k): 

1 
 

𝑌𝑌𝑌𝑌𝑡𝑡𝑡𝑡 = (𝑃𝑃𝑃𝑃𝑡𝑡𝑡𝑡/𝑘𝑘𝑘𝑘𝑡𝑡𝑡𝑡)𝐾𝐾𝐾𝐾𝑡𝑡𝑡𝑡, (6)

which in dynamic form, taking into account the 

FECA, can be represented as follows:

1 
 

g = 𝜔𝜔𝜔𝜔 − 𝜎𝜎𝜎𝜎 − 𝜈𝜈𝜈𝜈 + 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠(1 + 𝛽𝛽𝛽𝛽 + 𝛾𝛾𝛾𝛾), (7)

where: g, ω and σ are the growth rates of output,  
labor productivity, and capital-labor ratio, 

respectively.

Hereinafter, the ratio (7) will be called the 

fundamental equation of economic growth (hereinafter –  

FEEG). Its significance consists of an explicit link 

between the economic growth rate (g), return on 

equity (r), investment activity (s), and parameters 

of technological progress (ω and σ), which was our 

ultimate purpose. Let us note that the constructed 

model (7) implies the primacy of the capital 

accumulation process, and the economic growth 

becomes its consequence. In other words, an 

initial phenomenon is the circulation of capital, 

which, under certain conditions, can generate the 

economic growth regime.

It should be noted that similar calculations were 

made in earlier works [36; 44], but they considered 

less successful forms of accounting for a received 

income and a profit rate and also did not take into 

account technological progress in the production 

sector.

It is easy to see that the Piketty’s inequality  

g < r goes from the equation (7) as a special case, but 

its implementation requires a compliance with 

certain conditions, and it is not automatic and 

trivial. At the same time, it should be recognized 

that the Piketty’s inequality almost always works 

with realistic values of macroeconomic parameters 

in the FEEG.

Conditions for escaping the Malthusian trap

Although the FEEG (7) can lead to the Piketty’s 

inequality, it is only a byproduct of the analysis. 

More important is the definition of conditions 

under which positive rates of economic growth 

are ensured at the initial stages of capitalism. The 

Malthusian trap, strictly speaking, takes place if  

q = 0, where q is per capita GDP growth rate  

Q = Y/N, N is population size. If we put the 

population growth rate n, then the equality is valid:

1 
 

𝑞𝑞𝑞𝑞 = g − 𝑛𝑛𝑛𝑛. (8)

This is sufficient to study the conditions that 

provide a way out of the Malthusian trap when  

q > 0. To do this, we will use a number of simplifying 

assumptions that reflect the specifics of the period 

between two epochs – the Middle Ages and 
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Modern Times. We will assume that technological 

progress in this period was still absent as a systemic 

phenomenon, i.e. ω = σ = 0. Another assumption 

is related to the lack of population growth, i.e.  

n = 0. The third postulate is based on the absence of 

a labor market and the phenomenon of wages, i.e.  

W → 0 and β = 0. Indeed, the feudal economy 

assumed that each of its participants acted as an 

entrepreneur and lived not on wages, but on the 

income of their enterprise. This does not mean that 

there was no wage at all in the feudal system, but 

its existence was extremely local and limited. For 

example, the class of sailors. They received a certain 

salary, but the navigation itself often changed, for 

example, into a pirate fishery, which was a form 

of a collective enterprise and assumed a share of 

each participant in total amount of production – 

income from a business campaign. This example 

clearly shows that, in the Middle Ages, wages mostly 

took a form of the net income of an artisan or a 

peasant. Thus, the condition for the escape from 

the Malthusian trap takes an extremely simple form: 

r > ν/s (1 + γ ). In other words, economic growth 

implies a certain minimum level of return on equity.

To understand a degree of rigidity of the 

resulting constraint, let us perform an elementary 

estimation of the parameters included in it. For 

example, for the Russian economy in 2008–2018, 

an average rate of retirement of fixed capital was 

10.5% [46, p. 78]; it is unlikely that this indicator 

was any different in the feudal era2. According to 

available data, the accumulation rate in England 

before 1760 had not exceeded 6% [35, p. 46]. It 

is possible to make different hypotheses about the 

parameter γ, however, given that its value for Russia 

was 30% in 2011–2019, and, in the Middle Ages, 

there were many excise taxes and customs duties 

2 Concept, and even accounting, of the average rate of 
fixed capital retirement did not exist in medieval economy. 
In this way, we can talk about a proxy variable, which is a 
value inverse to an average service life of farmers and artisans’ 
production equipment.

in addition to church tithes, it is quite legitimate 

to proceed from the value γ = 50–70%3. Then, 

as the calculations show, the return on equity 

should exceed 116.7 and 102.9%, respectively. 

It is reasonable to assume that, in the late feudal 

economy when commodity-money transactions 

were already actively carried out, such a large 

average return on equity is unrealistic.

The only way to eliminate the contradiction 

between theoretical and actual figures is to consider 

two sectors of the economy: normal one with a 

profit margin r** ≈ 5%, which has been typical for 

the history of mankind since 1700 [2], and special 

one with a profit margin far exceeding r* > 100% 

per annum [37]. Accordingly, the share of fixed 

capital in the special sector is small, and it amounts 

to ζ = K*/K, whereas the normal sector takes up 

the rest of the economy – 1–ζ: r = ζr*+r**(1–ζ);  

r*= π*
t   
/K*

t-1 
; r** = π**

t   
/K**

t-1
; K = K*+K**, 

where K* and K** are the volume of fixed capital 

in special and normal sectors, respectively. In this 

case, FECA becomes:

1 
 

𝜆𝜆𝜆𝜆 = −𝜈𝜈𝜈𝜈 + 𝑠𝑠𝑠𝑠(1 + 𝛽𝛽𝛽𝛽 + 𝛾𝛾𝛾𝛾)[𝑟𝑟𝑟𝑟∗𝜁𝜁𝜁𝜁 + 𝑟𝑟𝑟𝑟∗∗(1− 𝜁𝜁𝜁𝜁)]. (9)

While FEEG generalization is as follows:

1 
 

𝑞𝑞𝑞𝑞 = 𝑉𝑉𝑉𝑉 + 𝑠𝑠𝑠𝑠(1 + 𝛽𝛽𝛽𝛽 + 𝛾𝛾𝛾𝛾)[𝑟𝑟𝑟𝑟∗𝜁𝜁𝜁𝜁 + 𝑟𝑟𝑟𝑟∗∗(1 − 𝜁𝜁𝜁𝜁)], (10)

where the designation V = ω–σ–ν–n is used.

The statement about the necessity of the 

existence of a special (super-profitable) sector of 

the economy for the transition from the Malthusian 

development regime to the economic growth is 

the content of the special sector theorem [36]. As 

previously mentioned, a closer examination of 

the Modern history showed that such sector really 

existed [37].

3 Since there were no subsidies for production and 
import of certain goods in feudal economy, and taxes were 
regularly withdrawn on the background of low profits, it 
could be assumed that, in the Middle Ages, the parameter y 
was noticeably higher than in the past. Due to lack of such 
reporting data, we take the most realistic interval value of the 
parameter γ.
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This circumstance is of great importance.

First, it clearly shows that the transition to the 

economic growth regime required an opportunity of 

obtaining super-profits as a necessary condition. This 

requirement is extremely serious, but due to a unique 

combination of circumstances – great geographical 

discoveries era, brutal colonization of the New 

and Old World by Europeans, a series of important 

technological innovations, etc. – it was fulfilled. 

However, apparently, a sufficient condition for a 

final destruction of the Malthusian trap included 

Europeans’ personal qualities, which W. Sombart 

united into the commercial spirit. It includes various 

human qualities – ingenuity, religious zeal, flexible 

logic, greed for profit, aggressiveness and cruelty, 

ability to count and save, etc. [47, p. 125]. An 

objective possibility and a subjective desire to enrich 

coincided at the turn of the epochs for the European 

peoples. One without the other has repeatedly 

occurred in history, but it has not led to anything. 

Without assessing this circumstance, we will only 

mention immeasurable social sacrifices that Europe 

required to build capitalism [48].

Second, the FEEG (10) shows that the econo-

mic growth history has two fundamentally different 

phases – initial one, when initial accumulation of 

capital occurs, and the growth spiral begins, and 

mature one, when all macroeconomic processes 

reach their normal value. To show the strictness 

of the FEEG requirements for amounts of the 

return rate at different growth phases, we will 

perform the simplest calculations. Thus, the 

component s (1 + β + γ ) at the initial phase  

(s = 6%, β = 0, γ = 50%) is 0.09, while at the  

mature phase (s = 45%, β = 1.12, γ = 0.30) – 1.089. 

Therefore, this component increases by 12 times 

during the transition from the first phase to the 

second one, which indicates a radical change of 

the entire macroeconomic climate and requires an 

average return on equity of the national economy of 

only 9.6%, rather than 116.7%. It is the transition 

period to the growth regime that represents a large-

scale historical problem, while maintenance of the 

steady growth no longer requires too much effort. 

If we take into account that, in the mature growth 

phase, technological progress is “turned on” (ω > 0), 

then the requirements for maintaining the national 

economy on an exponential trajectory are even more 

sparing.

While discussing the FEEG (10), it is necessary 

to note the following. Strictly speaking, this model 

reflects the potential growth of the economy, since 

it does not take into account the demand for 

manufactured products, which can reduce the 

estimated figures. Nevertheless, the equation (10) 

is sufficient to understand the main economic 

growth drivers. At the same time, we would like to 

emphasize that, at the initial stages of establishing 

the production growth regime, all abnormally low 

macroeconomic parameters are compensated by 

the value of the return on equity, which is the basis 

of the special economic sector theorem. With the 

growth of other macro parameters, “load” on the 

rate of profit gradually decreases, and more natural 

proportions are established in the national economy, 

allowing to maintain a long-term steady growth 

without internal stress natural for the initial phase.

Escaping the Malthusian trap: technological 

economies of scale and population growth

The FEEG (10) is designed in such a way that 

demographic growth and labor productivity growth 

act as exogenous factors. To reflect the existing 

feedbacks in the social system in, at least, the most 

general way, we introduce two simple assumptions: 

population growth depends non-linearly on the 

level of its well-being (per capita GDP), and labor 

productivity depends non-linearly on the level of 

capital-labor of production. Then the following 

relations are valid:

1 
 

𝑃𝑃𝑃𝑃(𝑡𝑡𝑡𝑡) = 𝐴𝐴𝐴𝐴[𝑘𝑘𝑘𝑘(𝑡𝑡𝑡𝑡)]𝜃𝜃𝜃𝜃, (11)

1 
 

𝑁𝑁𝑁𝑁(𝑡𝑡𝑡𝑡) = 𝐵𝐵𝐵𝐵[𝑄𝑄𝑄𝑄(𝑡𝑡𝑡𝑡)]𝛼𝛼𝛼𝛼, (12)

where Q = Y/N; A, B, α and θ are constant 

parameters.
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(11) and (12) assume that ω = (θ – 1) σ  

and n = αq, and the FEEG (10) is specified  

as follows:

1 
 

𝑞𝑞𝑞𝑞 = [𝑟𝑟𝑟𝑟∗𝜁𝜁𝜁𝜁+𝑟𝑟𝑟𝑟∗∗(1−𝜁𝜁𝜁𝜁)](1+𝛽𝛽𝛽𝛽+𝛾𝛾𝛾𝛾)𝑠𝑠𝑠𝑠+(𝜃𝜃𝜃𝜃−1)𝜎𝜎𝜎𝜎−𝜈𝜈𝜈𝜈
1+𝛼𝛼𝛼𝛼

.  (13)

Two important conclusions emerge from the 

formula (13). The first one is obvious, and it consists 

of the fact that the population growth itself, as 

production increases (i.e., α > 0), does not affect 

the economic growth, but prevents the escape 

from their Malthusian trap; accelerated population 

growth (i.e., α > 1) very strongly (by more than two 

times) inhibits the increase of per capita income. 

The second conclusion is less obvious, and it 

means that the dynamics of production depend 

on the “maturity” of technological progress: if 

there is a technological effect of scale (i.e. θ > 1), 

then technological progress has a stimulating 

effect on the economic growth; otherwise, it acts 

as a slowdown factor. The latter statement seems 

paradoxical, but its interpretation is quite simple in 

reality: fixed capital flow stimulates the economic 

growth, provided that the rate of a workplace 

price increase does not exceed the rate of labor 

productivity growth (ω > σ). Violation of this 

condition means inefficiency of investments in fixed 

capital or, to be more precise, cost of improving a 

workplace is not recouped by the scale of labor cost 

savings; applied calculations have shown that, today, 

not all countries have technological economies of 

scale (θ > 1) [24].

This suggests that, at the stage of overcoming the 

Malthusian trap, introduced technological 

innovations should lead to a mass displacement of 

production workers, just like, for example, in the 

implementation of various modifications of a loom. 

Moreover, it is desirable that, at this moment, there 

would be no demographic pressure, for which it 

is necessary to “unload” the labor market. In 

European countries, it was achieved by strict laws 

and actions of the authorities (for more information, 

see [48]).

Thus, theoretical constructions show that the 

way out of the Malthusian trap implied tough 

measures of the emerging bourgeois class against 

the masses of people and a high rate of exploitation 

of a man by a man. It was this state of affairs 

that ensured ultra-high profitability of economic 

operations and allowed us to maintain the intensity 

of capital accumulation sufficient to launch the 

economic growth.

An important element of the constructed model 

is its monocausal nature. For example, there are a 

lot of works in which the process of the transition 

from depression to growth is explained by the 

generation and spread of production technologies, 

as well as human capital growth in the process 

of this activity4 [49]. The idea of considering 

distribution of wealth among population groups and 

the resulting political conflict has become popular 

[50; 51]. At the same time, in nearly all models, 

impulse to change development regime follows 

the presence of many (at least two) heterogeneous 

economic sectors or social groups that differ by 

many parameters (wealth, amount of human 

capital, economic efficiency, etc.). According to this 

idea, heterogeneity of economic segments initiates a 

large-scale diffusion of resources in an area of more 

efficient elements of a system. Unlike this approach, 

the FEEG seems to put all differences between 

structural elements into one integral indicator for 

the transition process – return on equity. As for 

the economy’s heterogeneity factor, it is taken 

into account in the FEEG in the easiest way – by 

introducing two sectors with different profitability, 

and the interaction between them is not explicitly 

assumed.

Results of model calculations

To test the sensitivity of the national economy 

to various parameters, to a particular sector’s 

profitability first of all, we consider 10 scenarios 

4 See: Veselov D.A. Transition from stagnation to 
development in the theory of economic growth with human capital: 
diss. … Cand. of Sci. (Econ.). Moscow: NRU HSE, 2012.
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based on experimental calculations using the 

formula (13) with the r* balancing variable. In this 

case, we will consider four parameters unchanged: 

γ = 30.0%; ν = 10.5%; q = 2.0%; r** = 5.0%. The 

remaining parameters change in ways that allow us 

to determine the scale of the studied phenomenon 

(Table).

Scenario No. 1 captures the most unfavorable 

development option: there is no technological 

progress and the wage sector, but there is 

demographic pressure, negligible investment 

activity, and a strictly limited size of the special 

sector. In this case, the return on equity in the 

special sector should reach four digits in percentage 

terms (see table). Scenario No. 2 shows that the 

sole removal of demographic pressure cannot 

fundamentally change a particular sector’s 

profitability requirements, but the increase of its 

relative size lowers the bottom threshold to three-

digit values.

Scenarios No. 4 and No. 5 seem to best fit the 

situation when the British economy was on the  

eve of universal capitalization. As the calculations  

show, existence of a fairly solid economic sector 

with a hundred percent profitability is the main 

requirement for escaping the Malthusian trap at 

the initial phase of the capitalist system. We shall 

recall that the special sector is understood as an 

economic segment with a profitability exceeding 

100% per annum; available historical facts confirm 

the emergence of many types of businesses with 

fantastic profit rates in Modern times [37].

Scenarios No. 6–8 show that, in the mature 

capitalism phase which is characterized by a 

significant increase of the accumulation rate, the 

requirement for a special sector’s profitability 

is significantly reduced – up to the loss of the 

special sector’s meaning, when its profitability 

falls to double-digit values. If we add a developed 

labor sector and modest technological progress 

to moderately high investment activity, then, as 

scenarios 9–10 show, even population growth leaves 

a realistic requirement for profitability of a small 

part of the economy. Despite this, today, there is still 

a fairly extensive market segment, where production 

profitability reaches three digits [37]. In general, at 

the stage of the mature capitalism phase, the bottom 

threshold of the economy’s profitability decreases 

noticeably in comparison with the initial phase.

Growth model for a multi-sector economy

Calculated FEEG (10) is of great importance, 

since it shows that the heterogeneity of the national 

economy itself can act as a factor of the economic 

growth. However, in the equation (10), only two 

sectors were considered for simplicity – low- 

and high-profit ones. In fact, the real economy’s 

Results of experimental calculations based on the model (13)

Scenario of experimental calculations
Model parameters

α β θ σ s ζ r*, %

Initial capitalism phase
Scenario No. 1 1.0 0.00 1.02 0.00 0.06 0.1 1814.0
Scenario No. 2 0.0 0.00 1.02 0.00 0.06 0.1 1607.6
Scenario No. 3 0.0 0.00 1.02 0.00 0.06 0.2 806.3
Scenario No. 4 0.0 0.00 1.02 0.00 0.06 0.3 539.2
Scenario No. 5 0.0 0.00 1.02 0.00 0.06 0.4 405.6

Mature capitalism phase
Scenario No. 6 0.0 0.00 1.02 0.00 0.15 0.3 218.7
Scenario No. 7 0.0 0.00 1.02 0.00 0.30 0.3 111.8
Scenario No. 8 0.0 0.00 1.02 0.00 0.45 0.3 76.2
Scenario No. 9 0.0 1.12 1.02 0.00 0.30 0.3 62.4
Scenario No. 10 1.0 1.12 1.40 0.03 0.35 0.3 57.3
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sectors (industries, enterprises, etc.) form a certain 

hierarchical sequence, depending on the level of 

their efficiency. Moreover, as shown in [38; 39], a 

steady distribution persists for an indefinite period. 

In this regard, the equation (10) assumes an obvious 

generalization, which looks like this in a discrete 

form:

1 
 

𝑞𝑞𝑞𝑞 = 𝑉𝑉𝑉𝑉 + 𝑠𝑠𝑠𝑠(1 + 𝛽𝛽𝛽𝛽 + 𝛾𝛾𝛾𝛾)∑ 𝑟𝑟𝑟𝑟𝑖𝑖𝑖𝑖𝜁𝜁𝜁𝜁𝑖𝑖𝑖𝑖𝑚𝑚𝑚𝑚
𝑖𝑖𝑖𝑖=1 , (14)

where: r
i
 is the return on equity of the i-sector of the 

economy; ζ
i
 is the share of fixed capital in the 

i-sector of the economy; m is a number of sectors 

in the national economy.

In a continuous form, the equation (14) will 

look similar:

1 
 

𝑞𝑞𝑞𝑞 = 𝑉𝑉𝑉𝑉 + 𝑠𝑠𝑠𝑠(1 + 𝛽𝛽𝛽𝛽 + 𝛾𝛾𝛾𝛾)∫ 𝑟𝑟𝑟𝑟(𝑖𝑖𝑖𝑖)𝜁𝜁𝜁𝜁(𝑖𝑖𝑖𝑖)𝑑𝑑𝑑𝑑𝑖𝑖𝑖𝑖𝑚𝑚𝑚𝑚
1 , (15)

where similar designations are used.

In this form, the FEEG allows us to link an 

uneven development of the economy with the 

economic growth rate. Moreover, the bottom 

threshold of the economy’s profitability, which 

provides a positive GDP growth rate, and the bottom 

threshold of low-profit industries automatically set 

the lower level of uneven development of individual 

sectors. The main advantage of equations (14) and 

(15) is that they allow us to represent the national 

economy as a multi-level system, in which each 

level has its own characteristics of efficiency and 

scale.

Economic growth driver in early stages of 

society’s development

According to the FEEG in the form (14) and 

(15), the national economy is a hierarchical system, 

which allows us to look at the economic growth’s 

sources in a new way. In particular, the formation 

of capitalism led to the consolidation of the return 

on equity or the rate of profit (percentage), which is 

the same thing, as the main measure and criterion 

for success of any economic activity. However, 

interest in various forms had existed long before 

capitalism, but it did not contribute to the launch of 

the economic growth. This fact needs a systematic 

explanation, which can be given in terms of the 

equation (14).

So, a general provision emerges from the 

equation (7): only a sufficiently large average rate of 

return can provide positive rates of the economic 

growth. Only when the quantity changes to quality, 

this parameter begins to act as a driver of total 

production growth. However, a sufficiently high 

return on capital not just provides the investment 

flow necessary to support economic growth, but 

also acts as an incentive for a lot of people to take 

on risky activities. This point is a key one for the 

psychology of an entrepreneur: you need super-profit, 

not just profit, to generate an unquenchable interest 

in business among large groups of population and 

force them to move to active actions – despite 

possible threats and obstacles.

It is super-profit that causes a thirst for profit, 

which, in turn, acts as a driver of business activity. 

It is unlikely that the conquistadors’ conquests 

would have taken place with the capital income of 

10-15% per annum at stake. Only a fabulous interest 

of capital by current standards could ignite the 

spirit of entrepreneurship among people. However, 

a clarifying point, which goes from the equation 

(14), is that fabulous wealth is possible only in some 

business types, while other industries are forced to 

settle for much more modest incomes. For example, 

the spice trade with a profit rate of 600-700% per 

annum encourages shipbuilding, and it requires the 

construction of ports and warehouses, etc. In other 

words, business impulses diverge across all other 

sectors of the economy – from the most profitable 

activity up to routine and unprofitable industries. 

Thus, if there is a profitability level hierarchy of 

economic sectors, a certain multiplier effect arises. 

Because of it, business activity spreads throughout 

the economy from top to bottom – from super-

profitable activities to non-profitable enterprises.
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Once again, we emphasize that, in the feudal 

economy, even usurers and speculators of city  

bonds could count on tens of percent of profitability 

from their investments at best, while the era of 

great geographical discoveries, combined with 

early industrialization, allowed the emergence of 

production and trade types with the profitability 

reaching hundreds and thousands of percent [37].

The fact that the phenomenon of business 

super-profitability was widespread in the early 

capitalist economy is no less important. It was a 

desire of large groups of people for rapid enrich-

ment that acted as an economic growth driver. 

Consequently, a struggle to maintain a monopoly 

on super-profitable niches of the economy was 

the direct cause of numerous cruelties and abuses 

of Europeans in relation to each other and other 

peoples. As G. Arrighi showed, from that point on, 

control of the profit rate became the main task of 

the capitalist management system [52].

Conclusion

History shows that the phenomenon of the 

economic growth, capitalist system, steady 

technological progress, and civilized institution of 

private property, including intellectual property, 

emerged simultaneously. This suggests that the 

collapse of this four-component system would 

also occur simultaneously and mean the end of 

capitalism. The FEEG, obtained in the previous 

sections, contains the parameters of all these 

phenomena and, thus, shows essential aspects of 

the economic growth. In addition, the equation (7) 

implies not only the Piketty’s inequality, but also 

strict conditions for its fulfillment.

This, among other things, allows a constructive 

discussion of the final phase of capitalism. For 

example, existing over-accumulation of capital and 

decline of its profitability, up to the introduction 

of negative interest rates by banking systems in 

many countries, is a big problem for maintaining 

economic growth. There has never been such a 

capital impairment before. In addition, the United 

States and European countries introduce laws that 

allow homeless people to occupy someone else’s 

empty house. Such a denial of the fundamental 

right for private property has never been observed 

before. If we assume that Piketty’s fears about the 

impending zero return on capital are correct, then, 

according to the equation (7), the economic growth 

can only be achieved by very intensive increases 

of labor productivity and increased service life 

of production equipment. Such a development 

means a rapid robotization of production, which, 

apparently, represents the final phase of capitalism. 

We should not discount the fact that the economic 

growth has almost reached its physical limit when its 

preservation is fraught with the complete destruction 

of a human habitat. If we take into account that the 

primacy of capital, economic growth, technological 

progress, and property rights are intertwined and 

do not exist without each other, then we can talk 

about emerging signs of the end of the capitalist  

system.

It is unlikely that capitalism has exhausted itself, 

and humanity is ready for a completely different 

social model of existence. However, if this happens, 

we can only wonder what a new driver of further 

economic development will be.
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