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IIn chapter 3 of the World Economic out-
look published by the International Monetary 
fund (IMf) in April 2017, it was stated that 
the percentage of labour income in the GDP 
(in its income segment) has been shrinking 
since the mid–1980s, though not steadily. 
The main reasons for shrinking are technolog-
ical progress and deepening commercial and 
financial integration. The decrease of labour 
income to GDP reached nearly 4 percentage 

points in developed countries (it fell from 
55% in 1988 to 51%). on the other hand, 
there was a slight increase in developing coun-
tries due to global commercial and financial 
integration as well as the deepening division 
of labour. In a strictly economic sense, the per-
centage of labour income decreases within the 
total if the growth of nominal wages is stead-
ily slower than the rate of productivity expan-
sion (In fact, the rate of wage growth is slower 
than the output growth per working hour). 
The evolvement of this unfavourable process, 
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namely the permanent difference between the 
growth of wages and productivity, means that 
efficiency growth mainly increases capital in-
come. The appearance of capital ownership is 
principally typical of upper income deciles, 
considering total income distribution, there-
fore the decreasing wage ratio results in grow-
ing disparity in income distribution. As far 
as developed countries are concerned, based 
on the calculations of IMf (IMf, 2017), al-
most half of the decrease in wage ratio is 
due to technological changes or, more pre-
cisely, to substitution effects of production 
factors caused by technical progress. conse-
quently, the substitution of labour, automa-
tion and robotisation are behind this process. 
The birth of big global value chains and the 
spread of multinational company networks 
brought about noticeable change already in 
the 1970s. owing to this prominent global 
economic process, labour-intensive sectors 
and industries moved to countries with lower 
wages. As a result, the rate of labour income 
has dropped in countries with higher wages, 
especially in labour-intensive industries. over 
the past few decades, this process has further 
intensified, therefore in developed industrial 
countries, technological progress along with 
the expansion of international trade account 
for 75% of the drop in the labour income ra-
tio (e.g. in Germany and Italy). Even in the 
usA half of the decrease is linked to such 
factors. As the American economy is consid-
ered to be the most developed economy in the 
market of production factors, especially in the 
labour market, at least as far as the mobility 
of human factors within the country and its 
technical, legal, geographical and infrastruc-
tural conditions are concerned, we focus on 
the details of the American transformation 
trends. our starting point is Thomas Piketty’s 
concept on the roles of capital, which many 
experts consider to be revolutionary.

The debate triggered by Capital in the 

Twenty-First Century, a book selling more 
than 2 million copies and written by Thomas 
Piketty, a french professor of economics, ac-
cording to the English weekly The Economist 
the “modern Marx”, is still heated in academic 
circles. strangely enough, the prominent lib-
eral-conservative newspaper of a more-than-
a-century-long history, founded in 1843, 
intended to praise the author by drawing a 
parallel between him and Marx, rather than 
criticise him in an ironic manner when the 
English translation of the book was published 
three years ago. According to The Economist, 
Piketty’s analysis should be taken seriously.1 
However, the newspaper warned that the eco-
nomic policy lessons of the bestseller should 
be treated carefully. As if the warning had 
been a legitimate demand. After the publica-
tion of the book, Piketty’s theses were hoped 
to start an “ideological revolution”, but they 
had no power to shake mainstream ideology 
in any significant way. Although this hope 
might have seemed reasonable based on the 
reactions which have not calmed down since 
the publication of the theses. Looking back, 
however, their effect on mainstream ideology 
was moderate. This moderate effect is reflected 
by a new book published by Harvard univer-
sity (Boushey, H., DeLong, B. & steinbaum, 
M., 2017), whose length is as imposing as that 
of Capital in the Twenty-First Century. Though 
its renowned authors acknowledge the out-
lines of the historical perspective presented by 
Piketty, they throw light on several weaknesses 
of the technical details of Piketty’s model and 
conceptual reasoning.

for example, Devesh Raval [in: Boushey, 
H., DeLong, B. & steinbaum, M. (eds.) 
2017] criticises Piketty’s basic hypothesis, 
claiming that the french author assumes the 
elasticity of capital-labour substitution to be 
more than a unit, that is 1, generally allowing 
unbroken capital accumulation. In agreement 
with several other authors, Raval notes that 
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the elasticity of substitution is often less than 
a unit. In our review of the American capital 
and labour income statistics from the past 30 
years, we wish to represent the “mainstream” 
viewpoint that allows a high-level of variabil-
ity of the factors of production.

“Putting Distribution Back at the Center of 
Economics: Reflections on Capital in the Twenty-
First Century” was the title of the study written 
by Thomas Piketty, published in the first issue 
of the Journal of Economic Perspectives (JEP) 
in the winter of 2015 (Piketty, 2015). Capital 
in the Twenty-First Century was published in 
English by Harvard university Press in 2014, 
while the Hungarian version was published 
by Kossuth Publishing House in Budapest, in 
2015. The renowned french author intended 
to “defend” and partly correct and spread his 
views in the leading American journal, react-
ing to fierce criticism following his work that 
had been published in English a year earlier.

As we know, the main idea of the book pub-
lished in 2014 was the following: If the return 
to capital (r: return to capital) used in produc-
tion steadily exceeds the growth of the total 
output (GDP) (g), that is r >g on a permanent 
basis, the income and wealth inequalities will 
be destined to increase indefinitely over time. 
In his writing referred to above (JEP 2015), 
the author softened his claim. As far as the 
change of inequalities is concerned, despite 
the fact that Piketty still emphasises the im-
portance of the (r–g) difference, considering it 
to be a key parameter when retrospectively ex-
amining 19th and 20th century processes, he 
seems to be withdrawing the penetrating, uni-
versal force of his basic hypothesis, claiming:

“I do not view r > g as the only or even the 
primary tool for considering changes in income 
and wealth in the 20th century, or for forecasting 
the path of income and wealth inequality in the 
21st century. Institutional changes and political 
shocks – which can be viewed as largely exog-
enous to the inequality and development process 

itself – played a major role in the past, and will 
probably continue to do so in the future. In addi-
tion, I certainly do not believe that r > g is a use-
ful tool for the discussion of rising inequality of 
labor income: other mechanisms and policies are 
much more relevant here, for example, the supply 
and demand of skills and education. One of my 
main conclusions is that there is substantial un-
certainty about how far income and wealth ine-
quality might rise in the 21st century.”2 (Piketty, 
2015, pp. 67–68)

The above significantly modify Piketty’s 
original viewpoint, “withdraw” it to a certain 
extent, especially as far as the forecasting abil-
ity of his model is concerned.

This article seeks to provide additional in-
formation to this modified viewpoint. After 
an overview of Piketty’s original theoretical 
considerations, we highlight some problem-
atic points, which even Piketty himself men-
tioned. The legitimate doubts are illustrated 
with some empirical examples in the course 
of the examination of the capital and labour 
income processes over a period of econom-
ic growth of nearly 30 years (from 1988 to 
2016) in the united states.

The focus point of the analysis is the as-
sumption of greater capital/output and capi-
tal/labour variability. When examining the 
possibilities of the substitutability of factors 
in production, depending on the elasticity 
of capital/output ratios, even Piketty makes 
a brief reference to the so-called cambridge 
capital debate that took place decades earlier. 
During the original debate, each participant 
assumed greater capital/output variability 
(Piketty, 2014, pp. 230–232). I would like 
to add that the marginal productivity of pro-
duction factors and the production function 
played a key role in these debates, especially in 
the assessment of the marginal return to capi-
tal. The following statement is an essential ele-
ment of our argumentation: If we accept the 
rate/power of marginal return to capital in the 
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case of the cEs-type (constant Elasticity of 
substitution production function), the same 
cannot be excluded in the case of the marginal 
productivity of labour, either.

In spite of the fact that the standard neo-
classical model of economic growth [Y =  
f(K, L)] provides satisfactory explanation for 
growth-accounting by clearly separating the 
most important factors, it fails to provide the 
real dynamics, a possible description suit-
able for forecasting in respect of the estima-
tion of the effects of investment and factor 
income. In this respect, we wish to confirm 
Medvegyev’s statements (2015) related to the 
different variation of the rate of the return to 
capital (r) and the rate of growth (g). Regard-
ing adaptation to the labour market, especial-
ly the arising frictions, we rely principally on 
the modern works of Kónya (Kónya, 2015 and 
Jakab–Kónya, 2012). When examining the 
dynamics of growth, productivity and factor 
income in the private sector of the American 
economy, excluding agriculture, over a period 
of nearly three decades, we provide, inter alia, 
statistical information to such adaptations to 
the labour market.

The second part of the study presents a the-
oretical starting point for the most disputed 
issues by the mainstream. The third part ex-
amines statistics related to the change of the 
American output, productivity and factor 
prices between 1988–2016. The article ends 
with a summary and conclusions.

THEorETICAl ConSIdErATIonS

Theoretical considerations: the 
fundamental logic of  distribution 
dynamics according to Piketty

In Piketty’s book, the dynamics of income 
distribution is based on two basic equations: 
(2) and (3). These two equations are based on 

another equation (1) expressing the ratio of 
the section of the total available capital stock 
(K) and the output aggregated net income (Y) 
at the level of the national economy as fol-
lows:

K/Y = (R/Y)/(R/K) (1)

where R represents non-wage income, while K 
represents capital stock.

β = α/r (2)

where β represents the aggregated capital/
income ratio, which in fact means the capi-
tal/output (or as it is often called the capital/
production ratio – hereinafter referred to as 
capital/output, that is K/Y; α represents the ra-
tio of non-wage income to the total income; r 
represents the ratio (return) of capital income 
to the total capital (K). It should be empha-
sised that Piketty uses the term ‘capital’ in a 
broader sense: “In this book, capital is defined 
as the sum total of non-human assets that can 
be owned and exchanged on some market. Capi-
tal includes all forms of real property (includ-
ing residential real estate) as well as financial 
and professional capital (plants, infrastructure, 
patents etc.) (Piketty, 2014, p. 46) capital in-
cludes natural resources, raw materials, how-
ever, it does not involve valuable consumer 
goods, assets representing accumulated values 
(paintings and works of art), which, according 
to Piketty’s reasoning, constituted 36–60% of 
the total treasured income.3

Perhaps one of the most important empiri-
cal results of Piketty’s book is the following: 
If you examine the behaviour of the two key 
variables (β and α) over the past two centuries, 
you see that they form a u-shape. In the case 
of the capital/output (K/Y) ratio, the capital 
requirement of production was constantly in-
creasing mainly owing to the permanently high 
level of the return to capital (r). As the rising 
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capital/output ratio can be considered to be 
the natural state of capital growth dynamics, 
according to Piketty’s argumentation, a pe-
riod of permanent decrease or of long-lasting 
flat increase is an interregnum that evolved in 
the decades after the second World War and 
lasted until the mid–80s (i.m. pp. 193–203). 
Referring to those years in which difficulties 
arose related to the accurate measurement of 
the accurate percentages of non-wage income, 
Piketty determined a plausible r amounting 
to 5% in general. As a result, α will also be 
an artificially generated number, depending 
β and r. As Piketty explains in many places, 
equation (2) β = α/r can be interpreted in a 
different way, according to which it expresses 
the percentage of capital income compared 
to the total national income, provided r is 
known. According to another interpretation, 
the equation expresses the percentage of the 
return to capital provided β and α are known. 
our choice of calculation depends on which 
parameter is easier to estimate (Piketty, 2014, 
p. 169).

Piketty summarises his most important em-
pirical observation as follows: In the long run, 
the pure rate of return to capital stabilised at 
around 4–5% (Piketty, 2014, p. 202). How-
ever this pure rate of return to capital is not 
risk-free return at all, but the aggregated av-
erage cost of the use of the capital (Piketty, 
2014, p. 200, p. 208). If the return is not 
risk-free, Medvegyev’s argumentation cannot 
be ignored: “...in the case of non-deterministic 
values, the average growth rate largely depends 
on the variation, i.e. the risk undertaken.” In 
other words, one of the possible reasons for the 
r>g inequality may be the difference between 
variations behind r and g. The assumption that 
the variation of r significantly exceeds the varia-
tion of g does not seem to be out of touch.” (Med-
vegyev, 2015, p. 952). Based on the American 
statistics, the assumption above seems to be 
verified.

Regarding long-term distribution dynam-
ics, equation (3) is even more important:

β = s/g (3)

where s represents the net savings rate (after 
deprecation) compared to the total gross na-
tional income and g represents the increase of 
the annual gross national income.

Piketty described the following logic of 
growth-distribution:

If the level of net private savings is given at 
a given point in time (t) (St), it is equal to the 
growth of the capital stock (ΔKt), then:

ΔKt / ΔYt = (St /Yt)/( ΔYt /Yt) = St /gt (4)

where ΔYt represents the change inY at t.
Later, Piketty claims that the aforemen-

tioned ratio is the same as the capital/output 
ratio at t(βt):

Kt / Yt = ΔKt / ΔYt (5)

and:

ΔYt / Yt = ΔKt / Kt (6)

which means that equation (3) is valid only 
when β is considered to be steady or if we 
assume steady state growth, during which β 
stably and asymptotically converges with an 
infinite level if g and s are given.

Kt+1= Kt+St (7)

Take Yt+1= (1+gt )Yt, and divide formula (7) 
byYt+1.

βt+1= Kt+1 / Yt+1 = (βt+St ) / (1+gt ) = (8)βt [1+(St / βt )](1+gt )

After a slight algebraic change, we get the 
formula (St / βt), which indicates the rate of 
annual wealth increase. supposing (St / βt) = 
gt, β steady if s and g are stabilised at a con-
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stant value, which means that β will drop or 
βt will converge with s/g. This convergence is 
the most important feature of Piketty’s dis-
tribution dynamics, the (β=s/g) equation (3) 
(Piketty, 2014, pp. 166–169, a further tech-
nical appendix is available on the author’s 
own website: https://piketty.pse.ens.fr./capi-
tal21c).4

When using equation (3) and calculating 
with β values instead of the existing s, g val-
ues (e.g. Piketty, 2014, pp. 166–167), Piketty 
compared various steady states with constant 
but different capital/output values. Moreover, 
the equation s=ΔK is correct only when, in the 
set of all the assets, asset prices are constantly 
changing, e.g. the prices of raw materials, the 
yields of financial assets and other types of 
capital income are constantly increasing. oth-
erwise, the value of the capital acquired in the 
given year shall be considered as the current 
value of the capital, instead of its current mar-
ket value. The latter, as the current price may 
significantly differ from the acquisition values 
upwards or downwards, as well, may cause a 
serious assessment problem. Piketty was aware 
of it, therefore he called it the German para-
dox (Piketty, 2014, pp. 144–146).

Although the β defined by Piketty compares 
assets based on their market value (Piketty, 
2014, p. 149), he tries to use this β and com-
pare it with g representing growth, then esti-
mate an empirical savings rate. However, his 
method raises theoretical as well as practical 
problems. In view of the above, s cannot be 
more than an aggregated index of savings rate 
which includes capital gain at market price 
(the dividend paid and the collectable lease 
etc.).

After clarifying the points above, it is worth 
reviewing briefly what the determining causal-
ity is characterised by in Piketty’s concept.

Piketty does not allow the free substitution 
between capital and work. However, if we 
accept the rate/power of marginal return to 

capital in the case of the cEs-type (constant 
Elasticity of substitution) production func-
tion, the same should be accepted in the case 
of the marginal productivity of labour, as well. 
Piketty tries to solve the controversy by limit-
ing the range of the elasticity of substitution 
in a way that both β and α increase in time. If 
the elasticity of capital/labour substitution is 
higher than 1, based on the cEs production 
function:

Y = [xK(σ–1)/ σ + (1–x)L(σ–1)/σ] σ /( σ –1) (9)

where K, L are standard variables (output, 
capital, labour), x is a positive parameter 
(Ø<x<1), while σ represents the elasticity of 
substitution. The capital marginal productiv-
ity is xβ(–1 / σ), and the capital ratio in produc-
tion is α = rβ(σ –1)/σ. The σ>1 criterion ensures 
that both α and β grow with the output.

Piketty adds that both key variables have 
been rising since 1970, which may be due to 
the fact that the bargaining power of the la-
bour force has significantly increased over the 
past four decades (Piketty, 2014, p. 221).

According to Piketty, the logical chain of 
key variables, the causality itself, is the follow-
ing: In equation (3) (β = s/g), the growth rate 
of the GDP (g) can be considered as a depend-
ent variable, as the rearranged equation (3) is: 
g = s/β.

Based on the above, Piketty interprets the 
determination of variables according to the 
traditional supply concept, in which the po-
tential output productivity is the key factor, 
and the per capita productivity growth and 
the net expansion of the labour force consti-
tute the source of economic growth. However, 
the acceptance of this concept is equivalent to 
the confirmation of the neoclassical growth 
theory and the logic behind marginal produc-
tivity, as other experts also emphasise, refer-
ring to recent empirical works (Baushey et al., 
2017). Inter alia, part 3 of the study contains 
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statistics which can be interpreted by means 
of this logic.

Piketty considers the savings rate (s) to be 
an independent variable, as well. The change 
of the aforementioned two independent vari-
ables (s and g) determines β, i.e. the rate of 
wealth increase. If g and s represent stable 
values, they determine the steady state of the 
change of β in the long run. The capital/out-
put represents the capital intensity ratio of 
production, therefore it is an independent 
variable, as well. σ>1 is a restrictive condition, 
which ensures that β and α grow simultane-
ously.

Further theoretical considerations

If economic growth is expected to slow down 
in general in the 21st century, especially ow-
ing to decreasing demographic and productiv-
ity factors in developed countries, the increase 
in the difference (r–g) seems to be likely. from 
a purely theoretical point of view, however, 
the slowing-down of economic growth, that 
is the decrease of g and the change of the (r–g) 
difference, is not obvious at all. change can 
occur in both directions: the difference may 
increase, but may also decrease depending on 
how the change in g affects the long-term re-
turn to capital (r). However, the expected re-
turn depends on the change of several factors: 
on the change in people’s willingness to save, 
the possibility for substitution provided by 
technology in several sectors, the possibility 
for substitution of labour by capital, as well as 
on the changing bargaining power of institu-
tional or production factors – but principally 
of labour –, as it was pointed out in the case 
of several countries Acemoglu & Robinson, 
2012).

In general, the lower value of g can be the 
result of demographic change or slowing pro-
ductivity. In fact, it leads to a higher capital/

output ratio, β=K/Y, as well as to lower re-
turn to capital, r (supposing that the tech-
nological conditions are the same, at least in 
the steady state model). considering a simpli-
fied case, in which we calculate with a fixed 
(exogenous) savings rate (s), the capital/pro-
duction ratio [β=s/g] will increase, while g 
will decrease even in this steady-state process. 
supposing that the competition is perfect 
and the return of scale is steady, depending 
on the cD production function, the fact 
whether the decrease of the return to capital 
(r) compensates for the drop of g or exceeds 
it is conditioned by the elasticity of substitu-
tion. If the substitution of labour by capital 
is relatively easy, which has become typical 
of the past century due to robotisation, IT 
developments and the spread of capital in-
tensive technologies, it may get even more 
wide-spread in the 21st century (IMf, 2017). 
The return to capital (r) is falling relatively 
slowly, as β is growing, therefore the (r–g) 
difference, along with a lower g, is supposed 
to be greater. At the same time, it is obvious 
that models supposing perfect mono-prod-
uct competition are not very practical for 
empirical observations. In the multi-sector 
model where modern capital intensive indus-
tries (including the real estate or the energy 
industry) play a significant role, the more ex-
tensive alternatives of capital/labour substi-
tutability and possibilities for changes in the 
relative factor prices are possibly more visible 
(Karabounis & Neiman, 2014). Moreover, in 
multi-sector models, the intersectoral rates of 
elasticity of substitution may be much higher 
than the elasticity within the sector.

A permanently low international inter-
est rate environment is likely to increase the 
long-expected purchases of non-financial as-
sets, as well as stimulate new fixed capital in-
vestments not only in the us and Europe, but 
also in Asia, with china playing a key role. In 
a possible new global economic situation, due 
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to the new, internationally harmonised infra-
structural investment boom, the permanently 
slow growth period, which is typical all over 
the world, may be replaced by a longer pe-
riod promising a permanently higher rate of 
economic expansion, in which g may reach a 
much higher level. such a consequence may 
shed new light on the long-term change of 
(r–g).

To sum up, the results considered to be 
likely according to the Piketty distribution 
dynamics are very questionable due to the 
arising theoretical problems and forced sim-
plifications. This fact was admitted by Piketty 
himself in his aforementioned JEP article:

“If we combine all these different effects, it is 
clear however that there is no general, universal 
reason why r − g should increase as g declines: it 
could potentially go either way. Historical evi-
dence and new technological developments sug-
gest that it should increase, ... but I fully agree 
that this remains relatively uncertain....” (Piket-
ty, 2015, p. 82).

This admitted multi-factor uncertainty re-
lated to measurements and forecasts seems to 
appear based on the American growth and fac-
tor income statistics from the past 30 years. 
Below the study will present such statistics.

GrowTH, ToTAl fACTor ProdUCTIvITy 
And ProdUCTIon fACTor InComE  
In THE PrIvATE SECTor, In THE UnITES 
STATES (1988–2016, noT InClUdInG 
AGrICUlTUrE)

By examining the dynamics of economic 
growth in the almost three-decade-long period 
between 1988–2016, the following conclu-
sions can be made based on Figures 1 and 2.

firstly: The top line of figure 1 shows that 
as opposed to the strong economic growth 
(with an annual average of 4%) in the period 
between 1988 and 2000, a considerable de-

cline in the dynamics of the annual average 
output expansion characterised the period be-
tween 2001 and 2016. The annual economic 
growth was only 1.8% over the past one and 
a half decades. However, this average was dra-
matically deteriorated by the crisis of 2008–
2009, which brought about a 0.5–4% drop. It 
is conspicuous that after 2001, in the Ameri-
can private sector, the growth levels of labour 
productivity and total factor productivity 
both have lost the momentum that had char-
acterised them in earlier decades. currently, 
the MfP power that could lay the foundation 
for an annual growth of at least 3% is hardly 
observable. A study published by the com-
mittee for Responsible federal Budget (cRB) 
found the same. According to the estimate of 
the study the return of the negative output 
consequences of unfavourable demographic 
processes would require an annual MfP ex-
pansion of min. 2.3% on average over at least 
10 years.5 At the same time, this goal will be 
very hard to reach, as there has not been a 10-
year long period since 1949 in the history of 
the us economy in which this desired high 
average was reached. Moreover, it is remarka-
ble that productivity is generally slowing in all 
oEcD countries: Between 2005 and 2015, 
the output expansion/working hour was 
0.9%, while it was 1% in the usA. In view 
of the above, this difference is not expected 
to grow steadily and considerably in favour of 
the usA in the next 5–10 years.

secondly: If the 28 years are considered to 
be one period, the decreasing trend in growth, 
as the negative slope of the linear trend curve 
indicated in Figure 2, is plastically visible, al-
though the annual variation is over 2%. As 
far as the assumption of a decrease in g in 
the usA over the examined period is con-
cerned, Piketty was basically right. Although 
the decline was caused by several reasons, the 
most important ones are the slowing down 
of labour productivity (this slowing trend is 
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Figure 1

OUTPUT, LABOUR And TOTAL FACTOR PROdUCTIVITY (MFP) In THE AMERICAn PRIVATE 
SECTOR (AnnUAL CHAngE, PERCEnTAgE) 1988–2016

Source: own edition (data: Bureau of labor Statistics, BlS, march 2017)

Figure 2

THE SLOWIng TREnd OF gROWTH In THE USA, 1988–2016 (YEAR/YEAR, PERCEnTAgE)  
(PRIVATE SECTOR, nOT InCLUdIng AgRICULTURE) 

Source: own edition (data: Bureau of labor Statistics, BlS, march 2017)

Overall productivity, mfp
Labour-productivity

Output, value added

GDP (value added) annual growth

Years

Years
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highlighted by Figure 4) and the unfavourable 
changes in demographic factors, as the neo-
classical growth model also explains.

As we have already said in the theoretical 
part, the Piketty thesis explaining distribu-
tion dynamics relies on the (r–g) difference, as 
the most important variable examined. Based 
on the official growth and capital income 
statistics of the us private sector, excluding 
agriculture, this key variable representing the 
difference between annual capital income and 
economic growth, behaved in a very “strange” 
way.

The assumption according to which the 
difference of return to capital and the annual 
economic growth is fundamentally increas-
ing, is much weaker empirically, at least in 
the usA. Based on Figure 3, the (r–g) differ-
ence had various positive and negative values, 
showing only a slightly rising trend, with a 
high 3.34%(!) variation. This can hardly be 
called a powerful trend in the American pri-
vate sector between 1988 and 2015, especially 
not one that will continue determining the 
income and wealth distribution tendencies in 
the rest of the 21st century, in particular by 
the permanent (r–g) difference. In the period 
investigated, as a proof of Medvegyev’s obser-
vation (2015), the variation of capital income 
(3.4%) was significantly higher than the vari-
ation of output growth (2.1%).

Piketty himself pointed out in his afore-
mentioned JEP study (Piketty, 2015) why he 
became uncertain on a theoretical level. He 
believed that the changing productivity and 
profitability of capital and labour, the substi-
tution effects between technological develop-
ment, bargaining power and production fac-
tors were the most important uncertainties.

This paper will describe such substitution 
related uncertainties below through the em-
pirical analysis of the features of the produc-
tion factor markets in the American private 
sector.

first, we will analyse nominal income 
earned in dollars.

Figure 5 shows the change of nominal 
capital and labour income year/year between 
1988–2015. Based on figure 5, the years in 
which capital income exceeded labour income 
were prevailing. Actually, capital income grew 
15 times faster than labour income over the 
27 years examined. At the same time, there 
was a 12-year-lomg period during which the 
opposite happened: the growth of compensa-
tion for labour in current usD exceeded that 
for capital. It can also be established that the 
decline in labour income was recordbreaking 
low (–6%) in 2009, during the crisis, while 
capital income shrank only by 4%.

Figure 6 shows the change of unit-capital 
income and unit labour cost corrected by pro-
ductivity in the same period, between 1988 
and 2015. Based on figure 6, it is obvious that 
the annual growth of capital income did not 
dominate the period: in 14 out of the 27 years 
examined, the unit labour cost grew faster, 
while in 13 years capital costs grew at a faster 
pace. Based on the above, the relative weight 
of production factors on the cost side changed 
relatively evenly, which suggests the presence 
of a substitution effect, as well as the absence 
of a clear crowding out effect and steady/per-
manent return to capital dominance. It can be 
reasonably assumed that the majority of ef-
fects limiting the growth of labour productiv-
ity also appeared.

In view of the above, of course, in a theo-
retically substantiated manner, it is worth 
examining whether there was permanent in-
teraction or any typical tendency for substi-
tution between the two production factors, 
capital and labour. Figure 7 illustrates such 
changes:

figure 7 illustrates the correlation in the 
form of a scatter diagram, in which the an-
nual change of unit capital income is run-
ning along x axis, while the annual change of 
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Figure 3

THE dIFFEREnCE BETWEEn CAPITAL InCOME  
And OUTPUT dYnAMICS (R–g) In THE USA, 1988–2015

Source: own edition (data: Bureau of labor Statistics, BlS, march 2017)

Figure 4

THE SLOWIng LABOUR PROdUCTIVITY In THE USA  
1988–2016 (YEAR/YEAR, PERCEnTAgE)

Source: own edition (data: Bureau of labor Statistics, BlS, march 2017)
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Figure 5

THE CHAngE In nOMInAL CAPITAL And LABOR InCOME 
In THE USA, 1988–2015 (YEAR/YEAR, PERCEnTAgE)

Source: own edition (data: Bureau of labor Statistics, BlS, march 2017)

Figure 6

THE CHAngE OF UnIT FACTOR COSTS In THE PRIVATE SECTOR OF THE USA 1988–2015 
(YEAR/YEAR, PERCEnTAgE) 

Source: own edition (data: Bureau of labor Statistics, BlS, march 2017)

Years

Capital-income                           Labour-income

Capital costs, unit capital costs                  Unit labour costs
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unit labour income is running along y axis. 
All points between 1988 and 2015 represent 
the percentage change of annual capital and 
labour income over a period of few years.

If there is supposed to be some kind of 
dominant correlation or strong tendency for 
substitution between factor productivity and 
factor prices based on the distribution in the 
picture, it is worth calculating a correlation 
indicator: 

corr.(x,y)=
cov(x,y)

= –0,32 derived.σx × σy

A fairly weak, negative indicator shows that, 
if one factor gets more expensive, the substitu-
tion moves towards the other factor and the 
ratio of production factors changes accord-
ingly, which can intuitively be expected. Al-
though the result is not completely trivial, it 

is compatible with the cD and cEs produc-
tion functions. At the same time, the sign and 
amount of the correlation coefficient can be 
explained by the easier or more difficult con-
vertibility of taxation and other technologies 
(corporate production functions).

Figure 8 seems to prove this relatively weak 
relationship, following the change of the capi-
tal and labour cost ratio in terms of the total 
costs. on the side of the capital, the substitu-
tion of labour is higher. significant changes 
(of 3% or higher) occurred only between 2001 
and 2005, and also in 2009, after the crisis of 
2008. As far as frequency is concerned, the 
period was principally characterised by the 
substitution of capital. The weight of labour 
was higher in the new, rearranged structure 
of total costs. However, no clear dominance 
or signs indicating unidirectional substitution 
can be identified.

Figure 7

THE CHAngE OF UnIT CAPITAL And UnIT LABOUR InCOME In THE USA, 1988–2015  
(YEAR/YEAR, PERCEnTAgE)

Source: own edition (data: Bureau of labor Statistics, BlS, march 2017)
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SUmmAry And ConClUSIonS

In developed industrial countries, the percent-
age of labour income within the total income 
has been decreasing since the mid–1980s. 
Even according to the leading researchers of 
IMf (IMf, 1017) the main reasons for the 
decrease can be explained by technological 
progress and the international financial and 
commercial integration (in short: by globali-
sation processes). Due to the aforementioned 
several-decade-long process, along with gener-
ally slow productivity improvement, the larger 
part of the income growth arising from actu-
ally realised productivity improvement con-
sists of return to capital. The output growth/
working hour does not automatically lead to 
the same rate of rise in wages. This is a general 
trend in the global economy. However, the 
actual technical analysis of the phenomenon 
is a controversial issue. The study considered 

theoretical and empirical questions related to 
this phenomenon by taking Thomas Piketty’s 
world famous thesis (r> g) as a starting point.

To what extent can we rely on the perma-
nence of the most important Piketty thesis 
(r > g), i.e. the difference between return on 
capital and the rate of economic growth re-
garding the future? The french author asked 
himself this same question, as well, and an-
swered it in his already cited work published 
in 2015: “I certainly do not believe that r–g is 
a useful tool for the discussion of rising inequal-
ity of labor income.” (Piketty, 2015, pp. 67–
68). The above significantly modify Piketty’s 
original viewpoint, “withdraw” it to a certain 
extent, especially as far as the forecasting abil-
ity of his model is concerned. The aim of this 
study is to provide additional information 
to the modified viewpoint mentioned above, 
after reviewing Piketty’s original theoretical 
considerations and pointing out some of their 

Figure 8

THE CHAngE OF CAPITAL And LABOUR COST RATIO In THE TOTAL COST, In THE USA,  
1988–2015 (YEAR/YEAR, PERCEnTAgE)

Source: own edition (data: Bureau of labor Statistics, BlS, march 2017
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Capital costs                                    Labour costs
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problematic points. The focus of our analysis 
was the assumption of a larger capital/out-
put and capital/labour variability, following 
Piketty’s own presumption that examined the 
possibilities of the degree of factor substituta-
bility in production, depending on the elastic-
ity of capital/output ratios (Piketty, 2014, pp. 
230–232). The marginal productivity of pro-
duction factors and the production function 
played a key role in earlier debates on capital, 
especially in the assessment of the marginal 
return to capital. Referring to the idea above, 
the following statement was an essential ele-
ment of our argumentation: If we accept the 
rate/power of marginal return to capital in 
the case of the cEs-type (constant Elastic-
ity of substitution production function), the 
same cannot be excluded in the case of the 
marginal productivity of labour, either. our 
aim was to illustrate that, in spite of the fact 
that the standard neoclassical model of eco-
nomic growth provides satisfactory explana-
tion for growth-accounting, it fails to provide 
a dynamic description suitable for forecasting 
in respect of the possible income distribution 
outcome. It is especially inaccurate in respect 
to the estimation of capital-labour income. In 
this respect, we reinforced Medvegyev’s state-
ments (Medvegyev, 2015) related to the dif-
ferent variation of the rate of the return to 
capital (r) and the rate of growth (g). We have 
examined the dynamics of growth, productiv-
ity and factor income in the private sector of 
the American economy, excluding agriculture, 

over a period of nearly three decades, to pro-
vide, inter alia, statistical information to sup-
port these statements.

As far as the assumption of a decrease in g 
in the usA, over the examined period, is con-
cerned, Piketty was basically right. Although 
the decline has several reasons, the most im-
portant ones are the slowing down of labour 
productivity and the unfavourable changes 
in demographic factors, as the neoclassical 
growth model also explains.

As in the us private sector, excluding ag-
riculture, the weight of production factors on 
the cost side alternated evenly between 1988 
and 2016, depending on the dynamics of fac-
tor prices, therefore the existence of a signifi-
cant substitution effect and a slight crowding 
out effect on the capital side seem to be likely, 
whereas superdominance on the capital side 
seems to be unlikely. If one factor got more 
expensive, the substitution moved towards the 
other factor and the ratio of production fac-
tors changed accordingly, which was intuitive-
ly expected, as this consequence is compatible 
with the cD, cEs production function.

Based on the aforementioned theoretical, 
technical and measurement problems, we are 
probably not far from reality if we support the 
world famous french author’s statement by cit-
ing his own self-criticism: “... we still have too 
little data on historical and current patterns of 
income and wealth, these are key reasons why my 
book is at best an introduction to the study of cap-
ital in the 21st century.” (Piketty, 2015, p. 87)

Notes

1 The weekly magazine reminds reader of this fact, 
mentioning its own commentary published three 
years earlier and the publication of Boushey-De-
Long-steinbaum’s book. The Economist, May 20th 
2017 p. 66

2 “I certainly do not believe that r-g is a successful tool 
for the discussion of rising inequality of labor income; 
other mechanisms and policies are much more relevant 
here, for example the supply and demand of skills and 
education. One of my main conclusions is that there 
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