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Abstract
Economic growth in centrally planned economies was declining with the duration of these
economic systems. There were multiple reasons for this development. Deeper insight can
be provided by dividing economic growth into extensive and intensive parts. The goal of
this article is to estimate the share of extensive and intensive aspects of economic growth
in the socialist Czech economy in the last two decades of the socialist era (1970–1989).
We conclude that the extensive growth in this period stood for approximately 55% of
the overall growth. This figure is broadly twice higher than comparative numbers for the
post-communist period.
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I. Introduction

Economic outcomes of socialist economies were worsening during the centrally planned
era. Economic historians provide multiple explanations for this development. One of
the pivotal aspects of the socialist economies was the character of economic growth.
Generally, we can distinguish between extensive and intensive aspects of growth. The
former is caused by increasing the amount of production factors (labour, capital etc.) into
the economic system. Intensive economic growth is, on the contrary, generated by more
efficient use of the sources already used in the system – in other words by increasing
productivity of production factors. Overall economic growth is always caused by both
of these aspects, but the difference lies in the share of the extensive and intensive parts.
Socialist economies generally inclined to extensive patterns of economic growth. As
time progressed, the availability of new sources in the system was diminishing, which
contributed to a declining pace of economic growth. In reaction, the socialist planners set
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ambitious goals regarding productivity increases, which were not accomplished. The goal
of this article is to estimate the share of extensive and intensive aspects of economic growth
in the socialist Czech economy in the last two decades of the socialist era (1970–1989).
There is a plethora of literature dedicated to measurement of economic growth and its
structure. A significant portion of this research focuses on the centers of economic activity,
such as China (Zhu, 2012) or the US (Shackleton, 2013). Others concentrate on East Asia
in general (Felipe, 1999) or other developing countries. However, it seems that scientists
have been less concerned with Eastern Europe and the post-Soviet area. Among studies
which are the closest to out area of interest, are Arazmuradov, Martini, Scotti (2014) who
studied total factor productivity (TFP) in the successive countries of the USSR. The same
has been done, with more or less significant focus on a certain part of the economy, for
instance by Zhang (1997) or Iradian (2007). A study researching into the TFP in the Czech
Republic was conducted by Djankov, Hoekman (2000). Nevertheless, our study aims to
examine the growth of a particular country during the socialist era, that is, the composition
of growth in a centrally planned economy. For all we know, this has not been done yet.
The cornerstone of our inquiry is the Solow model of economic growth. However, unlike
many other studies, we do not estimate the model econometrically. Instead, we use the
model to derive two indices – one for extensive, and the other for intensive growth. These
two indices break the overall growth into two parts and represent the percentage share of
each of them. The methodology is based on the seminal paper by Solow (1956), as well
as the classic books by Barro, Sala-i-Martin (2004) and Acemoglu (2009). Moreover, the
derivation of the indices follows Ramík (1986), Mihola (2007), Hájek, Mihola (2009) and
Mihola, Wawrosz (2014).
Research into the economies of the former Eastern Bloc suffers from a shortage of data. The
economists from the University of Economics in Prague tried to fill the gap by estimating
GDP and its composition. This has been done for the period between the years 1970 and
1990 (the data for the preceding decades unfortunately do not exist at all). Moreover, these
data describe only the economy of the Czech Socialist Republic – one of the two parts of
the former state of Czechoslovakia.
The paper is organised as follows. We analyse the characteristics of economic growth
during the socialist era in section II. The following section is devoted to the formal
description of the model. The fourth to data and specific settings of the model for the
socialist Czech economy. Our results are examined in the fifth section.

II. Characteristics of economic growth in the socialist era

The communists took control of Czechoslovakia in 1948. They immediately introduced
a centrally planned economic system. The system was based on hierarchical organisation
of the whole production and on nationalisation. Economic results in the first years seemed
to be positive and the economy achieved high rates of economic growth – see Figure 1.
However, the trend in the next decades was declining and average growth of social product
in the 1980s was just 1.8% per year.3

3 Socialist economies officially used a Net Material Product (Social Product) indicator. The main difference in
comparison to GDP was that it included material productions and excluded most of the services.
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Figure 1: Changes in social product 1950–1989 in %

Source: Statistické ročenky Československé socialistické republiky 1971–1990

There are multiple reasons to blame for this development. As a pivotal element, low
efficiency of the overall centrally planned system and low efficiency of using resources
is often mentioned. Efficiency on the global level can be approximately expressed by
dividing economic growth into its extensive and intensive parts. This division broadly
expresses twofold reasons for economic growth (in practice economic growth is always
comprised of the mix of both). The reasons for extensive part of economic growth lie in
adding more sources (labour force, investment or land) into the production process. On
the contrary, increasing efficiency of the use of the sources is expressed in the intensive
aspects of economic growth (e.g. Berend, 2009).
All centrally planned economies were inherently prone to grow extensively rather than
intensively (e.g. Adam, 1995). There were relatively many free sources at the beginning
of the communist era and they contributed to high economic growth. But these new
sources were naturally diminishing as time progressed and so was economic growth. The
reasons for the prevalence of the extensive character of growth lay in the very basis of
the functioning of the system – it lacked competitive pressure (Roemer, 1994) typical for
the capitalist system; the structure of the economy was monopolistic (e.g. Lavigne, 1999).
The system did not support economic initiative partly because of the state ownership,
but on the contrary, in practice it encouraged companies to seek inputs maximisation and
outputs minimisation (Knaack, 1984). In addition, the overall planning process was highly
inefficient as well. There were multiple proofs that the economic growth had an extensive
character. First and foremost, there was an omnipresent and lasting shortage of everything
from raw materials, via semi-manufactured goods and energies up to labour force (e.g.
Kornai, 1980). At the same time, although the economy did not have any spare capacities
(e.g. Holman, 2000), many “idle goods” were produced (nobody wanted to purchase them
– they were produced just to accomplish the plan) (Myant, 2003). The rate of energy
and raw materials per unit of production was in comparison to market economies very
high – by the end of the 1980s, the consumption of energy per a percent of GDP was
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eight times higher than the average in European countries (Berend, 2009). Adversely,
comparative kilogram prices of the productions were very low – Czechoslovak producers
received fewer dollars than western producers for one kilogram of production (e.g. Zeman,
1990). The indirect proof of prevailing extensive growth was in the catastrophic state of
the environment that was devastated by extensive use of sources.
This extensive character of economic growth was well known to economic planners in the
centrally planned systems (e.g. Hába, 1988; Průcha, 1988; Malý and Herc, 1988) as well
as to experts abroad (e.g. Nuti, 1981). It was considered to be one of the main drawbacks
of the socialist economic system. The authors’ opinions varied on estimating the period by
which the sources of extensive growth were already exhausted. For example, a textbook
of central planning from 1988 mentioned that the extensive sources were already nearly
totally exhausted in the first half of the 1960s (Průcha, 1988). Adam dated this state to the
1970s (Adam, 1995) and Hába to the early 1980s (Hába, 1988).
The communist economists and politicians struggled to increase the intensive share of
economic growth (e.g. Hrnčíř, 1987; Průcha, 1988). Nykryn in 1988 wrote that: “the basic
strategy of the economic development of the Czechoslovak Socialist Republic is aimed
at detaching itself from the largely extensive development, the promotion of qualitatively
new intensive tendencies . . . ” (Nykryn, 1988, 329). The communist politicians often set
ambitious goals in this respect. These efforts were expressed among others in economic
reforms (1958, 1968, 1980). They sought to increase independence of the state-owned
companies of the economic centre in hope that these companies would increase their
efficiency. But these expectations were not lived up to. The goals for increasing efficiency
were ambitious for respective five-year plans too – see Table 1.
The regime for this reason supported high level of investment and spending into research
and development but these sources were not used in an efficient way either (Berend, 2009).
The extensive character of economic growth lasted regardless of the effort of the centre
(e.g. Swain, 1998) and eventually led to stagnation of economic growth (Adam, 1995).
Průcha for example wrote: “In terms of strategic goals of intensification of the economy,
however, the seventh five-year plan [1981–85] did not become a qualitative breakthrough”.
And the main goal for the eight five-year plan was again: “transition of the economy to
an intensive type of development” (Průcha, 1988, 69). These failures contributed to the
economy’s lagging behind the developed countries.
In the following sections were estimate the proportions of extensive and intensive parts of
growth in socialist Czech economy.

III. The model

For the basic computation of the ratio of intensive and extensive growth, we use the basic
Solow model in the form:

Yt = AtF (Kt ,Lt ) (1)

where Yt stands for aggregate product, At for total factor productivity (TFP), F(.) for
production function and Kt and Lt for capital and labour.
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The same is true for values in any other time period4 (for discrete time) or every moment
of time (for continuous time). By dividing the equation for time t by the same equation
with lagged values, we get the following relationship:

Yt
Yt−1

=
At

At−1

F (Kt ,Lt )
F (Kt−1,Lt−1)

(2)

Denote I (Y ) =
Yt

Yt−1
, I (A) =

At

At−1
and I (F) =

F (Kt ,Lt )
F (Kt−1,Lt−1)

and take logarithms of the

above expression to get:

ln I (Y ) = ln I (A) + ln I (F (K,L)) (3)

which is the main equation of interest. From the Solow setting, it follows that the share
of growth explicable by F (K,L), that this, by the sheer amounts of production factors
employed in the production process, is called extensive growth. The rest, which is called
intensive growth, is in Solow terms interpreted as technological level of the particular
country. In other words, how the variable A is supposed to measure how effectively the
production factors are being transformed into the final product.
However, it is necessary to make an important note right at the outset. The interpretation
of A (or TFP) as a technological level stems solely from the assumptions of the very
commonly used Solow model. In fact, the so-called intensive growth actually represents
what we cannot explain by the employment of capital and labour, and therefore can
comprise much more that technology (which is difficult to measure). As Abramovitz
(1956) put it, TFP is the measure of our ignorance. Nevertheless, we will be using the
term ‘intensive growth’ in due course.

Now we can define the parameters of our ultimate interest. Let the parameter of extensity
be:

e =
ln I (F (K,L))

�� ln I (A)�� + �� ln I (F (K,L))��
(4)

and the parameter of intensity:

i =
ln I (A)

�� ln I (A)�� + �� ln I (F (K,L))��
(5)

By definition, it must always hold that:

|e| + |i | = 1 (6)

because these parameters decompose the overall growth into two parts. This also means
that the values e and i are unit-free. Therefore, we have defined the parameters which will
allow us to determine the composition of economic growth.

4 Yt− j = At− jF (Kt− j , Lt− j ), j ∈ R
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IV. Data and model specification

Dataset
The rather simple methodology introduced above will be applied to a unique dataset
developed by economists and statisticians from the University of Economics in Prague
(KEST 2018). This dataset comprises the yearly time series estimates of Czech GDP
between the years 1970 and 1990 that was created using ESA 2010 methodology. The
uniqueness of these data lies in the fact that the macroeconomic time series of the post-
communist countries usually start (at best) in 1990, that this, after the totalitarian regime
was overthrown. For detailed methodology of estimating the data, see Sixta, Vltavská,
Fischer (2013) and Sixta et al. (2016).
For our purposes, labour, capital and GDP are of interest. We used the indicator of
employment in the economy as proxy for labour and gross capital formation for capital.
GDP is real. All data originate in the above-mentioned dataset. The standardised variables
are depicted in Figure 2.

Figure 2: GDP, Labour, Capital (standardised)

Source: Authors

The last variable we need is the Total Factor Productivity. Since all the other necessary
variables from equation (1) are known, we get TFP simply from:

At = Yt/F (Kt ,Lt ) (7)

Specific model
Now we have to define the functional form of F (Kt ,Lt ). In this paper, we use the standard
neoclassical (Cobb-Douglass) production function in the form:

F (Kt ,Lt ) = Kα
t L1−α

t (8)
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where α is the capital income share and 1 − α the labour income share. Taking the ratio
of compensation of employees and the total GDP and taking the average over the whole
considered time, we get 1 − α = 0.45 and therefore α = 0.55.

Now we can rewrite the previous general formulas in their specific form:

Parameter of extensity:

et =
ln
(
K0.55
t L0.45

t /K0.55
t−1 L0.45

t−1

)
�� ln At/At−1�� +

���ln
(
K0.55
t L0.45

t /K0.55
t−1 L0.45

t−1

) ��� (9)

Parameter of intensity:

it =
ln At/At−1

�� ln At/At−1�� +
���ln
(
K0.55
t L0.45

t /K0.55
t−1 L0.45

t−1

) ��� (10)

V. Results

The computed parameters of intensity and extensity are depicted in Figure 3.

Figure 3: Extensity and intensity parameters

Source: Authors

Figure 4 captures these shares. Every bar of this plot is of height = 1, representing the
whole change in growth in the particular year. Each column is then divided between the
extensive and intensive growth.
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Figure 4: Growth composition

Source: Authors

Table 1 summarises the numerical characteristics of the data and results. The first and third
line also contain the five-year plans set by the government of the former Czech Socialist
Republic.

Table 1: Summary of the data and results (with five-year plans)

Growth rates (%) 1971–1975 1976–1980 1981–1985 1986–1990 All periods average

GDP 4.94 2.81 0.93 1.91 2.65

GDP plan 5 5 1.5−2.1 3.2

Labour 0.48 0.74 0.52 −0.21 0.39

Labour productivity 4.44 2.06 0.40 2.13 2.26

Labour prod. plan 4.75 4.55 1.4−2 2.9

Capital 9.69 1.98 −3.02 1.81 2.61

TFP −0.41 1.41 2.55 1.33 1.22

Shares (%)*

Extensity 65.96 58.89 51.18 47.63 56.44

Intensity 34.04 41.11 48.82 52.37 43.56

* – the overall shares are computed from absolute values.

Source: Authors; Zákon č. 115/1971 Sb.; 70/1976 Sb.; 125/1981 Sb.; č. 87/1986
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We can see from the results that the overall growth in the examined period was driven
mainly by its extensive part – 56.44 vs 43.56 on average. This confirms the common view
that centrally planned or socialist economies suffer from lack of technological development
and therefore economic growth is caused by employing more production factors. Note that
both the data in Table 1 and the extensity share in Figure 3 roughly copy the pattern of
investment into capital as shown in Figure 2. This supports the expectation that the pace of
capital accumulation (an extensive factor) is the main driving force of changes in economic
growth. After a boom at the beginning of the examined period came a sharp decline in the
1980’s. It modestly increased afterwards, but did not reach the previous peak.
In Table 1, the real results are confronted with the plans of the regime. The only result which
neared the five-year plan’s goals was the first plan. This was due to a massive investment
of the reserves accumulated in late 60’s as a part of an attempt at an economic reform
(Šik’s reform). In the second five-year plan, the sources for investment were depleting and
their depletion led to the instability and decline of the early 1980’s. Towards the end of the
communist era, the planners managed to stabilise the situation and even achieved relative
growth, but it was too late already.
It can be found as surprising, though, that the share of extensive growth may have been
lower than expected. The Solow model assumes that At is equal to the level of technology
at given time. The productivity of labour is given by:

Yt/Lt = At kαt (11)

and the second term, capital per capita, is almost constant (var < 0.001). This would
suggest that majority of growth in labour productivity, as well as the intensity parameter,
is due to technological change (see for example Acemoglu, 2009: 28 and Barro, Sala-i-
Martin, 2004: 24 for more details). Ultimately, this would mean that nearly half of the
growth was caused by technological change, which seems unlikely in a centrally planned
economy.
However, as has been said above, intensity comprises simply everything that is not included
in extensity. For instance, in a case of a small economy, which the Czech Republic definitely
was, external factors would be considerably influential. For our case, these could be
the economic shape of the Soviet Union, which is not taken into account in this study.
Therefore, a comparison with another country or a different period of time can provide us
with a hint whether the extensity in our data is excessive or not. Hájek and Mihola (2009)
originally used this methodology for examining growth in the Czech economy between
the years 1995 and 2007, when the economy already worked according to the capitalist
model. Their findings show that the share of extensity in the given period was between
20 and 25 percent. The fact that several decades earlier, this share had been twice as big
suggests that the Czech economy underwent a significant change.
We find one more detail rather surprising. Usually, the parameter α is calibrated as 1/3,
which represents the income share of capital (Acemoglu, 2009: 57). Given the fact that
this number is derived from the state of affairs in capitalist economies, one would expect
this number to be lower in a socialist economy. However, in our data, the division of
income between the factors is roughly equal. A possible explanation is that the owners
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of capital were not actual capitalists, but the state, whose government was formed by the
totalitarian communist regime. Therefore, a significant share of the income flowed to the
state as the only capital owner. However, the income in fact belonged to the most prominent
representatives of the regime. Moreover, this result can be attributed to the structure of the
economy, which was based on heavy industry.

VI. Conclusion

The socialist economies were characterised by extensive economic growth. Our article
directly examined the character of economic growth in the Czech Socialist Republic during
the last two decades of its existence. As a method, two complementary indices computed
from the Solow model were used. They divide the overall growth into an extensive part,
that is, growth caused by adding more production factors, and an intensive part, the core
of which lies in the more effective use of the existing resources.
We can conclude the following: First, the extensive growth in this period stood for
approximately 55% of the overall growth. The labour force was increasing steadily, unlike
the capital accumulation, which underwent booms and busts. Regarding the intensive part,
its share was modestly increasing during the period. Nevertheless, this increase cannot
be deemed considerable taking the later development into account. After the changes in
1989, the share of extensive growth fell under 1/3.
Second, comparing the achieved growth rates with the goals set by the planners, we can
see that these goals were never achieved. Moreover, the situation was worsening as time
proceeded, which undoubtedly contributed to the ultimate collapse of the communist
regime in the country.
In further research, we suggest examining the spatial and time comparison. That is, to
compare the results obtained in this paper with development in a comparable, non-centrally
planned Western economy. It could also be fruitful to lengthen the time period considered
in order to estimate the extent of the break which the economy underwent after 1989.
However, this involves the necessity to overcome several serious obstacles, which is why
these questions have not been addressed in this paper.
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