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in National Accounts?
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Abstract – There is currently a significant divergence in the way in which education expenditure 
is perceived in economic theory and in national accounting: the former treats it as investment, 
the latter as consumption. In fact, the accounting framework is still structured around two major 
production factors (labour and physical capital), whereas human capital appears to be essential 
if certain current phenomena are to be perceived accurately, notably the resurgence of inequal-
ity in certain countries. This paper presents the work undertaken to incorporate human capital 
into national accounts and explores the two main methods used: that based on costs (inputs) and 
that based on income (output). We go on to use the inputs method to estimate the savings rate 
of USA, French and British households when education and health expenditure is transferred to 
investment. Only the inclusion of health expenditure would enable the USA savings rate to be 
redressed significantly.

JEL Classification: E01, E21, E24
Keywords: human capital, national accounting, savings, inequality

* CES (Centre d’Économie de la Sorbonne) – Université Paris 1 Panthéon‑Sorbonne (nicolas.canry@univ‑paris1.fr)
I would like to thank two anonymous reviewers for their comments and their suggestions.

Received on 30 June 2018, accepted after revision on 16 June 2019.
Translated from: “Pourquoi et comment mesurer le capital humain dans la comptabilité nationale ?”
Citation: Canry, N. (2020). Why and How Should Human Capital be Measured in National Accounts? Economie et Statistique / Economics and Statistics, 517‑518‑519,  
61–79. https://doi.org/10.24187/ecostat.2020.517t.2023

Re
m

in
de

r: 
Th

e o
pin

ion
s a

nd
 an

aly
se

s i
n t

his
 ar

tic
le 

ar
e t

ho
se

 of
 th

e a
uth

or
(s)

 an
d d

o n
ot 

ne
ce

ss
ar

ily
 re

fle
ct 

the
ir i

ns
titu

tio
n’s

 or
 In

se
e’s

 vi
ew

s.

mailto:nicolas.canry@univ-paris1.fr
https://doi.org/10.24187/ecostat.2020.517t.2023


 ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 517-518-519, 202062

A lthough “human capital” was first evoked 
by Adam Smith (1776), the articles of 

Schultz (1961, 1962) and Becker (1962) have 
contributed decisively to the inclusion of this 
concept in modern economic theory. In the view 
of these authors, agents’ education expenditure 
is an investment with a view to the accumulation 
of a stock of knowledge, namely human capital. 
Conversely, in national accounting, the educa-
tion expenditure of the various institutional sec-
tors (households, public administrations) is a 
consumption expenditure: agents consume (and 
therefore destroy) an education service, mean-
ing that this operation does not give rise to the 
accumulation of any assets: human capital does 
not appear in the accounts of the agents’ assets 
or, a fortiori, in the national accounts.

In fact, this conceptual divergence between 
the national accounting framework and the 
economics theoretical framework seems to be 
particularly salient in certain ongoing economic 
debates. Two important points should be 
mentioned in this regard:

‑ The dualism of the labour market, particularly 
the consequences it can generate in terms of 
income inequality. Many studies carried out in 
recent years seem to suggest that capital income 
is of secondary importance in the resurgence 
of income inequality in recent decades and that 
human capital now plays a much more central 
role in the genesis of such inequality. Other 
analyses indicate, conversely, that human capital 
at best only explains some of the inequalities 
currently being observed. In fact, the (inter-
national) accounting framework, which is still 
founded today on a productive model based on 
two factors, labour and physical capital, fails 
to support the economic theory with empirical 
data, which is nonetheless crucial to these issues.

‑ Currently, the accounting framework still adopts 
a fairly narrow definition of household investment, 
which is limited to the household’s acquisition 
of immovable property. Extending the scope of 
household investment expenditure to education or 
health would in fact have a direct impact on the 
estimation of household savings. However, house-
hold saving behaviour (as well as these factors) is, 
again, at the centre of numerous macroeconomic 
debates of recent decades, whether considering the 
regular fall in savings rates of USA households 
since 1980 or, conversely, the notably high level 
of savings rates of Chinese households (Chamon 
& Prasad, 2010), which is probably largely respon-
sible for the “saving glut” identified in 2005 by 
Bernanke (2005).

This paper focuses on all of these issues, 
exploring in particular how national accounting 
could incorporate human capital into its 
accounts. The first section sets out an overview 
of the research studies relating to the resurgence 
of income inequality over the past thirty years 
or so in numerous developed countries, placing 
human capital at the heart of this key economic 
debate. After having briefly looked at the way in 
which human capital is perceived by economic 
theory (section 2), we set out the empirical 
studies undertaken over several decades, with 
a view to estimating human capital accounting 
series, exploring in particular the two principal 
methods – costs (or input) method and income 
(or output) method – used in these studies. These 
two approaches generally result in substantially 
different estimates. As the output method is very 
cumbersome to implement, we set out certain 
results of recent studies which produced human 
capital series using this method, notably for the 
USA. The final section focuses on the input 
method to construct alternative indicators to 
the savings rate of USA, French and British 
households, once their education and then health 
expenditure is deducted from consumption. 
While such an approach seems to have an impact 
on savings rate levels, the effect on changes to 
those levels appears modest, education expen-
diture having remained relatively stable (as a 
percentage of gross domestic product – GDP) 
in the countries under consideration.

1. The Role of Human Capital in the 
Resurgence of Income Inequality

Following the seminal paper of Solow (1956) on 
economic growth, human capital rapidly came 
to be considered as an essential contributing 
factor to growth. Denison (1962) establishes a 
positive correlation between the Solow residual 
and education, thereby paving the way for an 
extension of economic growth factors and for 
the first attempts to estimate human capital and 
its returns. These studies concluded with the 
analysis of Mankiw et al. (1992), who offer an 
extended version (incorporating human capital) 
of Solow’s model, which they then estimate for 
an international cross‑section, valuing human 
capital using secondary school enrolment rates 
in the countries under consideration.

Human capital also plays a key role in the 
analysis of inequality. The resurgence of 
significant income inequality in certain 
developed countries since 1980 has therefore 
resulted in various academic studies in recent 
years. Indeed, the resurgence of inequality in 
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numerous English‑speaking countries over 
the past three decades has led to challenges 
to the idea, illustrated in the “Kuznets curve”, 
that the relationship between development and 
inequality is bell‑shaped.1

Historically, and rather simplistically, it could 
be said that the national accounting framework 
lent itself perfectly to the analysis of inequality, 
given that such inequality was based principally 
on the distinction between a minority of the 
population, drawing its wealth from capital 
income (capital income characteristically being 
highly concentrated at that time) and the rest of 
the population, receiving income from labour. 
In these circumstances, income inequality 
remained closely linked to primary income 
distribution, and therefore entirely in line with 
the national accounting framework. The fall in 
inequality observed in most developed countries 
during the first half of the twentieth century is 
due to the spectacular fall in the income held by 
this small minority at the top end of the income 
scale, which Piketty (2001), following Keynes, 
classes as euthanasia of the rentiers (there are 
multiple causes: war, the 1929 crisis, increasing 
use of progressive taxation). While capital 
income has represented a relatively stable share 
of income throughout the twentieth century, it is 
now distributed across a much wider spectrum 
of the population: it is substantially “diluted” 
across a relatively sizeable middle class.

As of 1970, inequality resurfaces but does 
not in any way seem to be connected (at least 
until recently) to a revival of rentiers. The 
factors behind this resurgence are now fairly 
clear, with two principal explanations gener-
ally given. Firstly, globalisation: following 
the Hekscher‑Ohlin‑Samuelson (HOS) model, 
international specialisation is based on the 
factors available to the different economies; 
accordingly, rich countries, having substantial 
physical and human capital available, will 
specialise in goods intensive in these factors 
(high technology sectors, etc.) whereas devel-
oping countries specialise in sectors intensive in 
unskilled labour. This rise in inequality in devel-
oped countries (to which this section is devoted) 
can nevertheless be combined with a reduction 
in inequality at a global level, resulting from a 
fall in inequality between developed countries 
and developing countries (Bourguignon, 2015). 
Secondly, technical progress: new information 
and communication technology is produced by 
qualified workers (IT professionals, engineers, 
etc.) and replaces unskilled labour – as well as, 
increasingly, the routine tasks of intermediary 

professions (see Autor et al., 2008) in production 
chains. Technical progress is therefore biased in 
favour of skilled labour (Acemoglu, 2002).1

Until recently, most academic studies concluded 
that biased technical progress was, by far, the 
principal factor explaining the increase in 
inequality (Berman et al., 1994). However, 
recent studies are more nuanced and show the 
growing influence of globalisation on income 
inequality in countries, notably in the USA 
(Acemoglu et al., 2016). In fact, the two factors 
put forward are based on the same market mech-
anisms: the increase in inequality in developed 
countries results from the fall in demand for 
unskilled labour and the corresponding increase 
in demand for skilled labour (the curves move 
in a similar way in both explanations, but 
the causes of the “shocks” differ). Therefore, 
it is clear that the inequality trends are now 
occurring even within the sphere of labour 
earnings alone and that, whatever explanation 
is adopted, they are caused by differing trends in 
the demand for unskilled labour (simple labour) 
and skilled labour (human capital). However 
the national accounting framework in force is 
founded implicitly on a production function 
based on two major factors: labour and physical 
capital. It is therefore less suited to the analysis 
of the interaction at play within the domain 
of labour earnings itself, between skilled and 
unskilled labour. Furthermore, this frame-
work is all the more outdated given that the 
boundary between pay for labour and pay from 
capital now appears to be increasingly blurred, 
shareholders seeking, within a principal‑agent 
relationship, to bring managers’ interests in line 
with their own: performance‑related bonuses, 
stock‑options, etc.

According to Goldin & Katz (2010), the resur-
gence of inequality can only be accurately 
perceived by focusing exclusively on company 
demand for human capital: the supply of human 
capital, which partially depends on the level of 
investment in education by the public authori-
ties, must also be taken into consideration. 
While the skill biased technical change theory 
focuses on the specific features of ICT, affecting 
the demand for skilled and unskilled labour in 
different ways for the past thirty years or so, 
Goldin and Katz argue that, conversely, the 

1. According to this curve, economic expansion is initially associated with 
an increase in inequality (between those instigating the expansion and 
benefiting from it fully and the rest of the population). Subsequently, this 
inequality narrows, the entire population ultimately benefiting from the eco‑
nomic development in terms of both productivity and pay, through diffusion 
and generalisation.
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increase in demand for human capital is not 
recent: the difference between the 1950‑1980 and 
1980‑2010 periods is due primarily to changes 
in the supply of human capital: regular growth 
until 1980 (in the case of the USA) therefore 
occurred alongside the increase in supply, but 
was followed by stabilisation. It is therefore the 
“race between education and technology” which 
explains the increase in inequality, demand for 
skilled labour growing more rapidly than the 
stock of human capital since 1980. According 
to Verdugo (2014), this analysis also explains 
the trajectory of income inequality in France 
since 1950: inequality effectively widened until 
1965 and then narrowed, remaining relatively 
stable after 1980. Unlike in the USA, however, 
the investment effort in education was relatively 
late in France and took place primarily in the 
1950s and 1960s; there was a delayed impact on 
the supply of human capital, which explains the 
growth in income inequality during the so‑called 
“thirty glorious years”. Conversely, and contrary 
to the USA, the investment effort in education 
continued in the 1980s and 1990s, which may 
explain why France was spared the return of 
inequality in recent decades.

The study undertaken by Autor (2014) confirms 
very clearly that in the United States, the speed 
of the rise in real incomes is closely linked to 
the level of study, notably since the start of 
the 1980s, which confirms the role of human 
capital in the widening of inequality. Piketty 
(2013), on the other hand, points out that, in 
the USA, the upper percentile of employees, that 
of super‑managers or managers of large groups, 
has monopolised a very substantial share of the 
increases in the national wage bill for the past 
thirty years. Other interpretations of inequality 
have therefore been put forward: according 
to Gabaix & Landier (2008) in particular, the 
increase in Chief executive officers’ (CEOs) 
remunerations can be explained by large 
groups competing to recruit the most talented 
individuals, as only they are able to respond 
to a constantly changing, increasingly unstable 
environment. However, not everyone agrees 
with this analysis: Bertrand & Mullainathan 
(2001) demonstrate that managers’ pay is 
governed more by luck than by their perfor-
mance (companies benefiting from noticeable 
positive shocks which are entirely distinct 
from managers’ strategy pay those managers 
better than companies which do not have the 
benefit of such shocks). For these authors, the 
asymmetric information relationship between 
shareholders and managers enables managers 
to determine their own pay in many situations. 

More generally, authors such as Piketty (2013) 
and Krugman (2007) consider the institutional, 
or “sociological”, dimension, which encouraged 
both the surge in income for super‑managers 
and the decline in income at the lower end of 
the distribution of earnings (particularly in the 
USA): fall in the real minimum wage (Lee, 1999), 
erosion of the power of trade unions (Lemieux, 
2008), capacity of the current economic elites 
to modify, to their advantage, social norms (on 
this point, see Akerlof, 1980) which were put in 
place long ago, notably during the second world 
war, the time of the great compression (see 
Goldin & Margo, 1992) and in the immediate 
post‑war era, to limit wage dispersion.

Lastly, certain authors have placed human 
capital at the heart of inequality, whilst others 
downplay its explanatory power in the current 
era, when other factors seem to play an equally 
essential part: talent, luck, social norms. Human 
capital is therefore undoubtedly at the heart of 
the inequality debate, but measuring it often 
remains problematical. This is also one of the 
principal criticisms made by Weil (2015a) of 
Piketty’s book “Capital in the Twenty‑First 
Century”: the analysis in the book is based on 
an empirical study which is most impressive, 
but never seeks to develop human capital series. 

Before moving on to the question of the valua-
tion of human capital within the framework of 
national accounting, the following section briefly 
explains how it is perceived in economic theory.

2. Human Capital in Economic Theory

The introduction of human capital into the 
marginalist framework of economic theory 
goes back to the work of Schultz (1961, 1962) 
and Becker (1962, 1964): the individual adopts 
maximising behaviour to determine the optimal 
level of education (schooling) he or she should 
attain. The marginal return to human capital 
is assumed to be decreasing or (which means 
the same thing) its marginal cost is increasing2: 
the stock of knowledge which can be acquired 
through education is limited (at least at a given 
point in time); the closer the individual gets to 
the “frontier’ of knowledge, the harder it is to 
acquire marginal knowledge and the greater the 
(intellectual) effort required. Assuming (which 

2. It should be noted that several important contributions to the theory of 
endogenous growth (for example Lucas, 1988 or Romer, 1990) advance 
a theoretical framework combining reducing human capital returns at a 
private (or microeconomic) level and constant, or increasing, returns at a 
social (or macroeconomic) level, as a result of the existence of a positive 
externality relating to the stock of human capital.
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is highly theoretical) that human capital is a 
discrete “variable” – that is, it can be divided into 
distinct units which can be accumulated – the 
acquisition of each additional unit requires more 
time to be spent on training than the previous 
unit, which results in an increasing marginal cost 
(of human capital). Added to this principle is 
the fact that the marginal financing of educa-
tion is also generally increasing: often free or 
subsidised in the initial years, higher education 
has to be paid for in many countries and can 
also require the agent to incur debt, etc. It is 
important to include in the costs of education 
the additional costs of transport or accommoda-
tion associated with education (notably higher 
education) and not to overlook its opportunity 
cost, notably foregone earnings as a result of the 
decision to continue to study, therefore delaying 
entry into the labour market; consideration can 
also be given to the time devoted by parents to 
their children’s educational success.

Moreover, and although investment in human 
capital is generally reduced to education expen-
diture, Becker notes that for it to be effective, 
human capital needs to be “carried” by individ-
uals in good health: a broad vision of investment 
expenditure should therefore incorporate health 
expenditure and even agents’ expenditure on 
food (health expenditure notably enables agents’ 
life expectancy and therefore, presumably, their 
intertemporal utility would be increased). In a 
first step, the analysis is limited to education 
expenditure.

In human capital theory, earnings reflect both 
unskilled labour (which would be achieved 
without any qualification) and the human capital 
acquired by the agent, namely the premium asso-
ciated with qualification, or skill‑premium. Here 
again, it may be assumed, on a highly theoretical 
basis, that the market will set a “skill‑premium 
rate” representing pay for a unit of human 
capital. In other words (although this is one 
of several possible models), the earnings w 
received by an employee can be broken down 
as follows: 

w w h wL H= + .  (1)

where wL is the earnings rate for unskilled 
labour, wH is the “skill‑premium rate” and h is 
the number of units of human capital accumu-
lated by the agent.

The agent will therefore seek to determine the 
optimal number h of units of human capital 
which he/she must accumulate considering 

as a given the skill‑premium rate wH  and 
assuming an increasing marginal cost of this 
human capital. Using a marginalist calculation, 
the agent can therefore compare the cost and 
income associated with any additional unit of 
human capital which he/she may obtain. To 
determine this income, the fact that the associ-
ated gain ∂h wH.  will be received by the agent 
throughout his/her working life must of course 
also be taken into consideration: it is therefore 
necessary to compare cost and the discounted 
amount of additional income generated by this 
additional cost.

The agent pursues his/her studies for as long 
as the (discounted) marginal income exceeds 
the marginal cost. At the point of equilibrium, 
marginal cost and marginal income are equal 
but average income is clearly quite likely to 
exceed average cost. In theory, however, the 
gain associated with the acquisition of human 
capital therefore encourages new (young) agents 
to accumulate human capital: this additional 
supply (of human capital) on the qualified labour 
market ultimately causes a fall in wH, meaning 
that in terms of dynamics, the gain associated 
with human capital will reduce, or even disap-
pear altogether: in the long term equilibrium, 
average cost and average revenue (and therefore 
ultimately total cost and revenue) are equal.

In theory, therefore, the value of the human 
capital accumulated by the agent can be esti-
mated by valuing either the costs of education 
he/she pays, or (since the result should be the 
same) the discounted income flows gener-
ated by his/her level of education. The first 
approach represents a costs‑based valuation of 
human capital (input method), the second an 
income‑based valuation (output method).

Of course, in reality, all agents do not have 
the same capacity to access human capital, 
for reasons which are potentially very varied: 
different cultural baggage inherited from 
parents, different personal predispositions, or 
the existence of an imperfect financial market, 
making funding impossible for certain people. 
Moreover, the risk associated with investment 
in human capital (notably failure at school) may 
dissuade certain risk‑averse agents from under-
taking study, unless this risk is offset by a high 
premium (Abraham, 2010). All of these factors 
reduce the aggregated investment volume and 
explain the continued discrepancy between 
marginal return and marginal cost at the equi-
librium. In these circumstances, the discounted 
average income from the human capital exceeds 
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its average cost at the equilibrium, meaning 
that these two approaches give different results, 
the output method therefore giving an estimate 
of human capital which is higher than for the 
inputs method.

3. Attempts to Value the Investment  
in Human Capital and Its Stock 

The inputs method consists of valuing the stock 
of capital acquired by agents using the overall 
cost of the studies pursued by agents. This overall 
cost represents the sum of the production cost 
of non‑market education services supplied by 
the public sector and the value of the market 
production of education sold by private entities. 
To estimate the stock of capital in the economy, 
it is then necessary to construct an investment 
time series and then aggregate this time series 
data, determining a depreciation rate for human 
capital.

A first difficulty associated with this method 
relates to the fact that the cost of study must 
also include the opportunity cost associated with 
pursued training, namely the total discounted 
earnings foregone by agents in order to pursue 
their studies. The time spent by parents helping 
their children with their school work must also 
be valued. One of the first studies carried out 
using this method was conducted by Kendrick 
(1976), who estimates that opportunity cost 
represents at least half of the total educa-
tion costs. Another difficulty associated with 
this method is the distinction between price 
effect and volume effect (as is often the case 
in services): what share of the increase in 
production costs over time is attributable to an 
improvement in the “quality” of the education 
system? Notwithstanding these difficulties, this 
method has the benefit of being relatively easy 
to implement. The estimation of the stock of 
human capital is based, in this method, on a 
prior valuation of the investment for successive 
periods. However, this method requires a rate of 
depreciation of human capital to be determined.

The income approach (discounted lifetime 
income approach) is far more technical. It was 
first proposed and applied to the USA economy 
by Jorgenson & Fraumeni (1989), then it was 
refined in numerous subsequent studies, and 
now features in this context in the System of 
National Accounts 2008 (European Commission 
et al., 2009) or in the very comprehensive 
United Nations Guide on Measuring Human 
Capital (UNECE, 2016). This method is based 

on determining the value at which an individual 
could resell, at any time, the human capital he/
she has accumulated if it was not “embodied” in 
the person. The method of valuing human capital 
is therefore identical to that applied to a finan-
cial asset. In these circumstances, this method 
starts by valuing the stock of human capital 
in the economy for successive periods. Gross 
investment in human capital corresponds to the 
additional discounted future income received by 
all agents undertaking a further year of studies 
during the period under consideration. 

Assuming that agents can work for a maximum 
of N periods (it is assumed here that agents reach 
age 1 when they are at working age) but that 
they can decide to initially dedicate between 
0 and n (from N) periods (n < N) to training. 
n is an integer and the level of human capital 
attained is given by the number of years of study 
undertaken: h n= …0 1 2, , .

In theory – and making the simplified assump-
tion that continuous training during working life 
is impossible – computing at a date t the value of 
the stock of capital of an agent who has already 
entered working life (having finished studying), 
aged a and having a level of training h involves 
estimating future income earned throughout his/
her remaining working life: 

 KH
h w

r
A a h t

i

N a h t i a i
i, , ,
,

.
=

( )
+( )=

−
+ +∑

0 1
 (2)

where KH A a h t, , ,  is the discounted value (in 
t) of the stock of human capital of a working 
individual (A), aged a and having a level of 
training h n≤ , wh t a( ) ,

 is the annual skill‑premium 
in period t of an agent aged a having accumu-
lated h units of human capital during his/her 
training; r  is the discount rate and N  is the end 
of the agent’s working life (retirement). It is 
immediately clear that the older an individual, 
the more his/her future income flow is reduced, 
thus decreasing the value of his/her human 
capital which depreciates over time, falling to 
nil when the individual reaches retirement age. 
Accordingly, net investment in human capital 
in t is deduced by the difference between the 
stocks of human capital estimated in (t+1) 
and the stocks estimated in t (Christian, 2010; 
McGrattan, 2010).

In practice, the current income in t of the older 
cohorts will be used to value all future income 
of agents (Figure I): to calculate, for example, 
wh t a( ) + +1 1, , the data available in t will therefore 

be used, that is wh t a( ) +, 1. It is simply assumed 
that, for a given level of training, the earnings 
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Figure I – The methodology of the income-based method: Reconstitution of a fictional cohort
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It should be noted that, in this theoretical model, 
an agent who does not pursue any training (h = 0) 
has a stock of human capital of nil which will not 
prevent him/her from receiving earnings income 
wL as payment for the unskilled labour under-
taken throughout his/her life (according to (1)).

Calculating the value of the stock of capital 
in t of an agent undertaking his/her studies in 
theory involves determining the maximum level 

of training that he/she wishes to or will attain 
and then estimating, as for assets, his/her future 
income once he/she starts working life, which 
will be received throughout his/her professional 
career:

KH
h w

r
E a h t

i

N a h t h a i h i
h a i, , ,

,
.

=
( )

+( )=

−
+ − + + + +

− + +∑
0

1 1
11

 (4)

where KHE a h t, , ,  is the discounted value of the 
stock of human capital of an individual under-
taking study (E), aged a (in t) and having an 
expected final level of training of h n≤ .

Furthermore, contrary to what has been stated 
above, agents will not necessarily live for N 
working periods and reach retirement age 
because they may die during their working life. 
It is therefore also necessary to calculate the 
one‑year survival rates of agents of different 
ages. The one‑year survival rate of an agent 
aged a is therefore recorded as sa a, +1 (a N< ). 
Agents may also become unemployed or decide 
to withdraw from the labour market. It is there-
fore necessary to keep account of the rates of 
employment ea h,  for each group under consid-
eration (by age and level of training).

Another empirical difficulty relates to the deter-
mination of the optimal level of training of an 
agent undertaking study in the period t under 
consideration. Here again, the statistics for 
previous generations will be used to estimate the 
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likelihood enry+1 that students already having y 
years of study (y n< ) will continue their studies 
for one further year.

Lastly, it is assumed that the survival rates at 
each age as well as the likelihood of study being 
continued at each level of training are constant 
over time: therefore, the available data on past 
cohorts can be used to estimate these future values.

Empirically, equation (3) is therefore written as: 
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Similarly, it can easily be shown that (4) is 
written: 
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Lastly, the aggregate human capital equates to: 
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Note also that separate stocks of human capital 
are generally constructed for each gender. 

In their 1989 paper, using data constructed using 
this method, Jorgenson & Fraumeni assert that 
investment in human capital represents four 
times the gross fixed capital formation (GFCF) 
appearing in the national USA accounts. The 
value of human capital is also likely to corre-
spond to at least seven times the value of the 
stock of “traditional”, non‑human capital, again 
estimated in the national accounts. The study 
undertaken by Liu (2014) in fifteen OECD 
countries shows that, in most countries, the ratio 
of the value of human capital (estimated using 
this method) to nominal GDP varies between 
nine and eleven; the value of human capital 
represents between four and seven times that 
of non‑human capital. Liu (2014) also shows 
that this method enables an index for the volume 
of capital to be determined, based in particular 
on structural effects and their progression in 
each population group considered: changes in 
the percentage of the population attaining each 
level of study, structure by age, employment 
rate, and structure by gender within each group.

Additionally, this method allows for a 
comparison of stocks of capital for each level 
of qualification in each country: the growing 
divergences observed in certain countries are 

explained by an increase in the earnings differ-
ential but, in certain cases, the divergence also 
results from the growing numbers of people 
accessing higher levels of study.

A number of difficulties associated with this 
method of estimation can nevertheless be identi-
fied. A first important criticism addressed by Weil 
(2015b) is that Jorgenson & Fraumeni (1989) 
ultimately reduce to two (or rather, maintain at 
two) the number of factors in the economy’s 
production function: physical capital and human 
capital. “Unskilled”, unqualified labour has 
disappeared altogether, to the extent that the 
authors use the entire earnings received by agents 
in calculating the discounted income flows. With 
the notation used in this paper, Jorgenson and 
Fraumeni estimate w w h wL H= + . , without 
restricting payment for human capital to the sole 
component h wH. . This approach can be justified 
in “our” developed economies where schooling 
is compulsory in childhood and no individual 
is now entirely devoid of human capital. This 
observation, however, sits uncomfortably with a 
reality in which the productivity of young people 
leaving the education system early stands at a 
low level. It may prove relevant to retain the 
distinction between unskilled labour and human 
capital, notably to analyse income inequality, 
although measuring pay for unskilled labour can 
be problematic: how can the threshold between 
unskilled labour and skilled labour be deter-
mined? Weil (2015b) is of the view that pay for 
unskilled labour currently represents around half 
of global pay for labour (unskilled and skilled).

Abraham (2010) offers a detailed analysis of 
the difficulties associated with the technique 
used by Jorgenson & Fraumeni. Four essential 
aspects must be mentioned:

i) Use of a reconstituted fictional cohort: in 
this method, the income at the age of 60 of a 
young person aged 20 today is estimated using 
the current income of persons currently aged 60 
(with the same level of education) to which a 
growth trend is applied (associated with gains in 
productivity), being constant over 40 years. This 
hypothesis assumes that returns on education are 
constant (or increase in a constant manner) over 
time, which is far from certain: the quality of 
teaching provided may change (or may have 
changed) over time; moreover, this hypothesis 
does not take into consideration the potential 
dynamic effects: for example, high returns to 
human capital today could increase the desire of 
young generations to seek further training, which 
will reduce the returns on education in future.
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ii) No stock of capital is determined for children 
aged under 15. Any agent capable of working at 
the time of the valuation is effectively consid-
ered to carry human capital. However, such an 
assumption is open to debate, the discounted 
future income being capable of valuation (as 
expected income) as of the individual’s date of 
birth (Christian, 2017). Similarly, any person 
who leaves the labour market, even tempo-
rarily, reduces the stock of human capital in the 
economy, which is far from satisfactory.

iii) The results are affected (primarily in terms 
of level rather than in terms of progression) by 
estimates of the discount rate r  and growth rate 
g for wages (Liu, 2014). In fact, there is no 
reason for g to be constant over time or, most 
importantly, to systematically have the same 
effect across the entire wage (or qualifications) 
structure: technical progress may, at certain 
times, further increase the productivity of skilled 
or unskilled workers.

iv) Even more fundamentally, the income‑based 
approach treats any increase in wages as growth 
in the value of human capital. Any wage differ-
ential based on the levels of training attained 
is explained entirely by the human capital 
differential. The relevance of this hypothesis is 
certainly open to question and one might wonder 
in particular what wage would be earned by 
qualified workers if they had not pursued any 
studies: when the wages of individuals having 
different levels of training are compared, selec-
tion bias can exist in the constitution of samples 
of both skilled and unskilled individuals. Is it not 
the case that certain individuals have individual 
attributes (personal talent, “cultural” or “social” 
capital inherited from parents) explaining why 
it is easier for them to pursue studies but also 
why they receive a higher level of pay than 
the rest of the population if they decide not to 
pursue their studies? If these individuals are 
more skilled, part of the wage differential could 
certainly be explained by their individual attri-
butes. The studies of Gabaix & Landier (2008) 
may be referred to again here: in a relatively 
stable economic environment, it is not always 
necessary to discriminate between “talented” 
skilled persons and “untalented” skilled persons; 
in a fast‑changing world where a company’s 
success depends on its constant capacity to 
be innovative or flexible, qualification is not 
enough and companies will look for “talent” 
at least as much as “skills”: wages will rise, 
but it is the payment for individual attributes 
which increases, not payment for human capital; 
in some aspects, this reasoning may bring to 

mind the signalling theory of Spence (1973), 
according to which investment in human capital 
is simply used to signify the intrinsic attributes 
of agents, without substantially increasing their 
productivity. Similar reasoning can undoubtedly 
be applied to the changes to wages norms for 
the super‑managers referred to by Piketty in his 
book (2013): the spectacular increase in very 
high earnings is due more to the ability of a 
small minority (sometimes also highly qualified) 
to monopolise a very substantial share of the 
income from innovation than to a true increase 
in the intrinsic productivity of their human 
capital. From this perspective, the most emblem-
atic empirical case is the finding that, at given 
level of human capital, the value of the capital 
stock of men is higher than that of women (Liu, 
2014)! While part of this differential seems to be 
explained by women’s lower participation rates, 
a significant part remains attributable to wage 
differentiation, which is difficult to explain by 
purely economic mechanisms. 

Lastly, and to mitigate this final comment, every-
thing depends on the definition attributed to 
human capital. The OECD (2011), for example, 
advances a fairly wide definition, incorporating 
both skills acquired as well as individual attri-
butes, whether innate or inherited (UNECE, 
2016). The method of Jorgensen & Fraumeni 
(1989) may therefore offer the opportunity to 
reveal the differentials in returns on human 
capital between sub‑groups of the population 
(which remains, moreover, to be explained). 
Conversely, with a narrower definition of human 
capital, the fundamental question is to estab-
lish whether earnings reveal the productivity 
associated with human capital. The earnings 
differential between two individuals having the 
same level of education should not therefore be 
attributed to human capital. These two repre-
sentations can, however, be reconciled if we 
consider that the alternative factors explaining 
increases in wages (talent, capacity to monopo-
lise a profit, etc.) are often complementary to 
human capital, on which they rely in order to 
operate fully.

Accordingly, each of the two methods (input and 
output) offers advantages and disadvantages: 
the output method certainly enables focus to be 
placed on national trends, and potential diver-
gences in returns between different sub‑groups 
of the population to be analysed; the inputs 
method is undoubtedly easier to implement, 
requiring a smaller amount of data (primarily 
national accounting data), which facilitates 
international, or regional, comparisons. In 
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fact, estimates using the discounted income 
method lead to far higher valuations of the 
stock of human capital. This divergence may 
be explained, at least in part, by factors already 
referred to in the previous section (imperfections 
in the financial market, agents’ risk aversion, 
etc.). But it certainly reveals the valuation 
difficulties which continue to affect both these 
methods: likely under‑estimation of the inputs 
in the former (notably due to the existence of 
opportunity costs which are difficult to measure), 
likely over‑valuation of the output associated 
with human capital in the latter (high sensitivity 
of the result to the discount rate, over‑valuation 
of the skill‑premium, etc., see Abraham, 2010; 
Fraumeni, 2011; UNECE, 2016).

4. How Should Education and Health 
Expenditure Be Allocated to the Gross 
Fixed (Human) Capital Formation for 
the Purposes of National Accounting?

The final part of this paper is dedicated to an 
analysis of the effect on the savings rate of 
the reallocation of certain items of consump-
tion expenditure to investment expenditure. 
In fact, there are many alternative ways of 
measuring the savings rate, depending on 
whether or not durable goods (motor vehicles, 
large domestic appliances, etc.) are included 
in consumption, whether or not capital gains 
taxes are deducted from disposable income or 
non‑redistributed company profits are paid back 
to individuals (Reinsdorf, 2007). Moreover, it 
has been established (Galiana et al., 2017) that 
the household savings rate is affected by insti-
tutional factors such as the retirement regime 
(distribution vs. capitalisation) or taxation (direct 
vs. indirect). We do not attempt here to set out 
exhaustively the various empirical definitions 
and measurements of savings, but rather it 
aims to focus on the specific impact of human  
capital expenditure.

The introduction of human capital into a national 
accounting framework via a satellite account 
is explained by the United Nations Economic 
Commission for Europe (UNECE, 2016). In 
this satellite account, two alternative methods 
are proposed: it is assumed either that the 
institutional sectors meet the costs of education 
produced by human capital, or that households 
produce this capital themselves. To do this, 
they accordingly invest “intermediate goods 
for the production of human capital”, which 
are primarily produced by other institutional 
sectors and used by households as intermediate 

consumption in their production activity. In the 
first case, the agents (public administrations, 
companies, etc.) no longer produce an education 
service (effectively consumed by households) 
but instead produce human capital directly, 
which is subsequently purchased in the form of 
investment (GFCF) by households – whereas, 
within the accounting framework defined by the 
System of National Accounts 2008 (European 
Commission, 2009), education expenditure is 
systematically recorded under consumption 
expenditure of the institutional sectors. In this 
case, the portion of this (household) invest-
ment expense which is imputed is funded by 
a resource of the same amount which is itself 
imputed (primarily from the public sector), 
recorded as a transfer of capital. In the second 
method, the production of human capital is 
imputed in the household account, estimated 
at its production cost, such cost including the 
“intermediate inputs” (for the production of 
human capital) produced by the other institu-
tional sectors, and the time devoted by students 
to pursuing their studies (opportunity cost, 
recorded in uses in the household account under 
the form of mixed income). The intermediate 
consumption imputed (appearing under uses in 
the household production account) is the subject 
of a social transfer in kind (for an identical 
amount) from the sector which produced these 
“inputs” (principally public administrations). 
Households’ market spending on education is 
transferred from their final consumption expen-
diture to intermediate consumption, as it is now 
associated with their human capital production 
activity. The time devoted to study increases 
households’ disposable income and savings. 
The entire production of human capital (for 
its own account) is ultimately a GFCF house-
hold expense. In the first method, the resource 
imputed is a transfer of capital, which does not 
therefore affect either the household’s disposable 
income, or savings (this transfer effectively takes 
place “downstream”, in the capital account). In 
the second method, the resource imputed is a 
social transfer in kind (representing the amount 
of the intermediate inputs “purchased” from 
other institutional sectors), which increases both 
households’ disposable income and savings. In 
aggregate terms, both methods therefore result 
in the same volume of national savings, but 
the first method increases the administrations’ 
savings, unlike the second, which increases  
households’ savings.

The next part focuses on the impact of educa-
tion (and then health) expenditure on the savings 
rates of households alone, relying on the second 
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method of the satellite account for human capital 
presented above.3 We also make a simplified esti-
mation of the production value of human capital, 
which does not take account of the opportunity 
costs of education (similar methodology on this 
point to that of Kokkinen, 2008). This assumes 
that production of human capital and the associ-
ated intermediate consumption are of the same 
value, meaning that households’ disposable 
income and savings are only increased by the 
amount of social transfers in kind (associated 
with education) from the public sector (and in 
no circumstances by an increase in mixed house-
hold income). It therefore suffices to transfer the 
(actual) consumption expenditure on education 
to households’ GFCF, with a significant impact 
on the volume of their savings.

This type of analysis is especially interesting 
for countries where the household savings rate 
has varied significantly in recent decades. This 
is the case in particular for the USA, where the 
savings rate has fallen markedly since the early 
1980s. We therefore concentrate firstly on the 
USA situation. Subsequently, estimates for two 
major European countries, Great Britain and 
France, are presented.

4.1. The USA Case

The fall in the savings rate in the USA is gener-
ally explained by wealth effects (Bostic et al., 
2009), households’ ease of access to credit, or 
imitation phenomena causing a large proportion 
of the American middle classes to increase its 
expenditure to attain a lifestyle akin to that of 
the most well‑off, whose income has increased 
far more quickly than average (Barba & Pivetti, 
2009), although most of these points seem to fail 
to entirely resolve the “puzzle” of USA savings 
(Guidolin & La Jeunesse, 2007).

In the next section, we return to Becker’s 
“wide” definition of investment expenditure 
in human capital: therefore, firstly (market) 
education expenditure (narrow definition of 
human capital) is added to household savings 
followed, secondly, by health expenditure 
(wider definition).4

In the household account of the USA National 
Income and Product Accounts (NIPA), available 
household income includes the social benefits in 
kind represented by the Medicare and Medicaid 
public health schemes; moreover, this income 
is calculated prior to payment of contributions 
(including employer contributions) to private 
health insurance. These contributions are 

recorded, net of payments received, as consump-
tion expenditure, under “health insurance”. 
Consumption expenditure on health appearing 
in the household account therefore incorporates 
all “actual” household expenditure, except for 
that received on a non‑market basis by the public 
health authorities.

Analysis of the household account alone shows 
that household education expenditure, albeit 
low, has grown significantly, from 0.6% of 
GDP in 1960 to 1.5% in 2017, having therefore 
increased 2.4 times. However (Figure II), this 
progression is not sufficiently marked to signifi-
cantly modify their savings rate and, notably, to 
alter its course, the divergence between 1960 
and 2018 nevertheless falling from 3.4 points to 
2.3 percentage points (the divergence therefore 
narrowed by a third between these two dates).34

It may be interesting at this stage to compare 
these results with the series for human capital 
and net investment in human capital recently 
constructed by Christian (2016)5, using the output 
method on USA data. The author distinguishes 
“market” human capital from “non‑market” 
capital (valuation of the opportunity cost of 
education). He also values the capital stock of 
persons aged over fifteen (active human capital) 
and that of children (nascent human capital). 
Irrespective of the coverage of the study, the 
data constructed by the author shows that net 
investment in human capital declined slightly 
(as a percentage of GDP) between 1975 and 
2013 (Figure III). The national USA accounts 
conversely show that total (gross) expenditure 
associated with education compared with GDP 
has increased by around 0.5 percentage points 
during the same period (further, the portion of 
this expenditure met directly by households has 
increased slightly). However, Christian’s esti-
mates principally confirm that the non‑market 
portion of this investment is on average over 
twice as high as the market portion, although it 
is true to say that this component is defined by 
the author very widely as household domestic 
production.

3. In this paper we only deal with education expenditure, ignoring the treat‑
ment of vocational training expenses incurred by businesses.
4. Up to this point, we have of course adopted a narrow definition (limited 
to education expenses), or a very narrow definition (excluding from human 
capital cultural capital which is difficult to acquire during studies, and attri‑
butes specific to agents). Moving to a wide definition of human capital at 
this stage, although this is suggested by Becker, therefore represents one 
of the limitations associated with this “exercise”.
5. The values estimated by Christian (2016) are net rather than gross, unlike 
for Jorgenson & Fraumeni (1989); according to the author, the calculation of 
net values explains the significant differences in level obtained in the series 
produced, by comparison with those of Jorgensen & Fraumeni (1989).
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It should be noted that, in figure II, education 
expenditure does not include the opportunity 
costs associated with the pursuit of studies. If, 
like Kendrick (1976), we assume that these costs 
are proportionate to the “actual” expenditure, 
the impact of this omission on the progression 

of the savings rate remains modest. In the 
estimations made by Christian (2016) using 
the inputs method, the burden of this imputed 
expenditure (in total household education 
expenditure) has reduced; but in his estimates 
using the output method, this burden increases 

Figure II – Calculations of savings rate (as a percentage of gross disposable income)  
for different definitions of savings, using the USA household account only, 1960-2018
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Figure III – Different indicators of net investment in human capital (Christian, 2016)  
as a percentage of GDP (NIPA), 1975-2013
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slightly. Moreover, the data provided by UNECE 
(2016) for Canada demonstrates that the portion 
of this expenditure imputed (in total education 
expenditure of Canadian households) has seen 
a spectacular increase, rising to as much as 11% 
of Canadian GDP in 2010, compared with only 
2.2% in 1981 (on the situation in Canada, see 
in particular Gu & Wong, 2015). Accordingly, 
it is not entirely impossible that a refined esti-
mation of the opportunity costs associated with 
education would, if taken into account, further 
adjust the savings rate of USA households 
(by the input method). The perception that, 
during recent decades, parents have attached 
growing importance to their children’s educa-
tional success and have therefore “invested” 
more (primarily in non‑monetary terms) in 
their “education” increases the likelihood of  
this happening.

The addition of health expenditure to savings, 
which undeniably reflects a far wider definition 
of human capital than that adopted so far in this 
paper, adjusts and even marginally reverses the 
trend in savings rates. The savings rate has also 
been computed excluding the Medicare and 
Medicaid schemes set up in 1965 from both the 
numerator and the denominator (Figure IV); 
this is therefore closer to the definition of gross 
disposable income (GDI) according to the 
European system of accounts, given that these 
schemes are social transfers in kind, which are 

included in adjusted gross disposable income 
(AGDI) but not in disposable income. The result 
is that this indicator is much more stable (around 
20%) over a long period.

Conversely, households’ “actual final consump-
tion” of education and health can be calculated by 
adding the consumption expenditure of the public 
sector for these two items to theirs. In the accounts 
of the public administrations, final consumption 
expenditure (FCE) and investment expenditure 
(GFCF) per function are effectively available. 
It is therefore easy to access the education and 
health FCE of these public administrations.

On the basis of the General government’s 
accounts, it is possible, in the first instance, 
to estimate a “global” investment indicator 
for General government (related to GDP), by 
including their education and health FCE in 
their GFCF (Figure V). The ratio of (GFCF 
General government) / GDP provided by the 
NIPA shows a declining trend: since 1960, it 
has fallen by 3.3 percentage points. At the same 
time, consumption expenditure on education of 
General government (compared with GDP) has 
risen by 1.6 points, primarily between 1960 and 
1970. Their health FCE has increased margin-
ally (+0.2 points of GDP). Lastly, with this 
new measurement of the investment of General 
government, the declining trend is clearly less 
pronounced: only ‑1.5 points.

Figure IV – Medicare and Medicaid included/not included in household health expenditure, 1960-2017
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At this stage, household savings rates can 
therefore be calculated on the basis of their 
AGDI, by moving (by means of social transfers 
in kind added to their disposable income) all 
education and then health FCE of the public 
sector to the household account (Figure VI). 
The results obtained are quite similar, in 
terms of trends, to those computed using gross 

disposable income, although it is worth noting 
that the savings rate including household 
actual final consumption (AFC) on education 
practically returned to its 1960 level (14.5%) in  
2017 (13.6%).

To conclude this section, the savings rate of USA 
households is only modestly redressed by the 

Figure V – GFCF expenditure of USA General government, as a percentage of GDP, 1960-2017
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Figure VI – Different calculations of household savings rate (as a percentage of the “adjusted” GDI)  
using the accounts of USA households and General government, 1960-2018
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transfer solely of the education FCE to invest-
ment expenditure; the adjustment is improved 
for the indicator transferring education AFC 
rather than the FCE, but, in any event, the fall 
in the savings rate between 1980 and 2008 
remains significant. This “restrictive” definition 
of investment in human capital does not in any 
circumstances explain the fall in the savings 
rate of USA households over almost 40 years. 
If, however, health expenditure is also added 
to investment, this savings rate is redressed 
significantly, therefore remaining relatively 
stable between 1960 and 2016.

4.2. The Case of Two European Countries: 
Great Britain and France

This final section sets out, still using the input 
method, alternative indicators for savings rates, 
once education (and then health) expenditure 
has been incorporated into the savings of French 
and British households. In both these countries, 
the household savings rate has seen no signifi-
cant fall in recent decades, although the French 
rate experienced some fairly dramatic changes 
between 1975 and 1990; the rate for Britain is 
certainly fairly cyclical, but has remained stable 

Figure VII – Different calculations of savings rate (as a percentage of GDI and of AGDI) using the accounts 
of households and General government, 1960-2017
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overall since 1963. The savings rate is computed, 
firstly, in the same way as for the USA, using 
the household account only, “transferring” their 
education and then health FCE to their savings; 
secondly, we proceed in a similar way but firstly 
construct a household AGDI, restricting social 
transfers in kind (from the public sector) solely 
to education and then health expenditure.

In the case of France, as national education 
expenditure has been very stable (around 4.5% 
of GDP) for several decades (and the portion of 
this expenditure paid by households has itself 
been both low and relatively stable), the alterna-
tive indicators have progressed in very similar 
ways to the “standard” savings rate (the curve 
incorporating education FCE into savings is in 
fact almost identical to the savings rate in the 
national accounts). With regard to health expen-
diture, household AFC has increased from 2.4% 
of GDP in 1960 to 6.8% in 2017, household FCE 
having increased far less rapidly (increasing 
from 0.9% to 1.3% during the same period): 
only the savings rate compared with the adjusted 
income (including actual health consumption) is 
therefore marginally redressed (Figure VII‑A). 

For Great Britain, data are only available on 
household education and health FCE since 1985 
and on household AFC since 1997. The results 
obtained, however, appear similar to those 
obtained for France, the impact of alternative 
measures relating essentially to the indicator 
levels (Figure VII‑B).

*  * 
*

While economic theory considers education 
expenditure as an investment, it is treated 
as consumption expenditure in the national 
accounting framework. This paper emphasises 
the point that for a long time economic work 

have been undertaken with a view to bringing 
the human capital factor into national accounts, 
some by adopting the input method (estimation 
of a stock based on investment expenditure 
incurred), others the output method (discounted 
income flows generated by the constitution of a 
stock). It is important to unerline in this conclu-
sion how difficult this evaluation is, whichever 
method is adopted, which undoubtedly explains 
in part why, notwithstanding the attempts 
presented in this paper, national accountants 
have until now chosen not to take this step. 
Nevertheless, it seems that such an approach 
would enable national accounting frameworks 
to become more aligned with certain key debates 
between economists and would, undoubtedly, 
contribute to these debates and perhaps enable 
some areas of controversy to be resolved. 

The construction of data on human capital 
clearly demonstrates that this is a production 
factor at least as important today as physical 
capital, and that this factor must be taken into 
account if we are to properly understand the 
productive dynamics of developed economies. 
We have used what is known as the input 
method to estimate a savings rate for USA, 
French and British households where educa-
tion and health expenditure are considered as 
investment expenditure. The savings rate of 
USA households, which fell between 1980 
and 2008, is only modestly redressed when 
only education FCE is transferred to invest-
ment expenditure (reduction of one third of the 
decline observed between 1960 and 2018). This 
may be explained, at least partially, by the fact 
that imputed education expenditure is not taken 
into consideration in the method adopted in this 
paper. Lastly, it emerges that health expenditure 
must be incorporated into investment in human 
capital if this savings rate is to be significantly 
redressed (and stabilised). For the two European 
countries considered, Great Britain and France, 
the alternative indicators have an impact on the 
savings levels, but not on their evolutions. 
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