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Abstract: 

This paper tests Piketty's predictions that in the long run (i) the capital-income ratio, K-Y, is 

driven by the ratio between the rates of saving and income growth, s and g; and that (ii) the 

capital share of income responds to variations in the s-g ratio, along with the rate of return on 

capital, r. We assess the two predictions using both Piketty and Zucman's (2014) original data 

and a new long historical dataset covering 21 OECD countries. Our findings corroborate 

Piketty’s theory in the very long run (1870-2010), whilst evidence for the latest decades is 

less robust (1970-2010). 
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1 Introduction

In his influential book “Capital in the 21st Century” Piketty (2014) advances the thesis that when the rate

of return on capital substantially exceeds the economy’s rate of growth, capital’s share of income grows and,

due to concentrated ownership, so does inequality of income and wealth. Piketty argues persuasively that

the slowing down of growth in recent decades has been responsible for the increase in inequality witnessed in

modern capitalist economies.

The key building blocks of Piketty’s theory rest on what he calls the “fundamental laws” of capitalism.

The first is simply an accounting identity and states that, if the capital-to-income ratio rises, the share of

income accruing to the owners of capital increases, provided that the rate of return on capital, r, does not

decline. The second law is an equilibrium condition and states that the K-Y ratio tends, in the long run,

towards the s-g ratio, where s is the saving rate and g is the growth rate in total real income. These two

laws, when combined, yield the result that capital’s share of income is driven by r × s/g.

These arguments have triggered a large amount of interest but also criticism among academics and policy-

makers. For example, Acemoglu and Robinson (2015) criticize Piketty’s idea to search for “general laws”

governing capitalism on the grounds that these laws ignore the central role of political and economic insti-

tutions in shaping the evolution of technology and the distribution of resources in a society. Krusell and

Smith (2015) criticize the second fundamental law because it implies savings behavior that is not empirically

grounded. Piketty assumes that the “net” saving rate stays constant as growth falls. This assumption requires

that the gross saving rate tends to one as g goes to zero, which seems quite implausible. Jones (2015) contends

that Piketty’s prediction of increasing wealth inequality hinges on the questionable assumptions that changes

in g will not be followed by changes in r, or that the saving rate net of depreciation is constant over time.

Mankiw (2015) argues that, in order for wealth inequality to be steadily increasing (the so called endless

inegalitarian spiral), r should implausibly exceed g by about 7% annually, if one accounts for consumption

behaviour, wealth division across generations and wealth taxation. Weil (2015) points out that the analysis

proposed by Piketty in his book focuses on market wealth and, thus, neglects some dimensions of wealth,

most notably human capital and transfer wealth, that have come to constitute a very significant fraction of

total wealth over the last 300 years. Another stream of criticism is related to the fact that the observed

increase in the capital-to-income ratio would be driven by the rise of only one of the components of capital,

namely housing capital; the latter is evaluated at the market price rather than at the rental price (Bonnet

et al., 2014).

This note contributes to the debate by providing econometric evidence on the soundness of Piketty’s laws

of capitalism over a century and half of observations. We use Piketty and Zucman’s (2014) original data

and a new macro-historical dataset covering a larger set of OECD countries in order to circumvent possible

limitations in the former data. We estimate a long-run dynamic model that accounts for heterogeneity across

countries in the model parameters, as well as strong levels of cross-sectional dependence, using the Common

Correlated Effect Mean Group estimator (Chudik and Pesaran, 2015). To the best of our knowledge, this is

the first study trying to assess Piketty’s laws of capitalism on a systematic basis using large comparable data.

Our note is also related to two other strands of literature. One looks at the global decline of the labour share

(Karabarbounis and Neiman, 2014, Bassanini and Manfredi, 2012). This group of studies aims to identify

the factors driving the downward trend in the labour share experienced in most industrialized countries. The

second body of literature focuses on top income inequality (Acemoglu and Robinson, 2015, Islam and Madsen,

2015, Jones and Kim, 2014, Aghion et al., 2015). Complementary to the previous set of studies, these papers

investigate the macroeconomic implications of the increasing share of income going to top earners.1

1Following the seminal papers by Piketty and Saez (2003) and Atkinson et al. (2011), these studies aim at identifying patterns
and drivers of top income inequality. Using long historical data, Islam and Madsen (2015) provide evidence of trend stationarity
of top income inequality, i.e. this measure follows an upward trend which is only temporarily affected by exogenous shocks (such
as those associated to fiscal policies, etc.). Jones and Kim (2014) show that top income inequality, following a Pareto distribution,
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The structure of the paper is the following. Section 2 briefly describes Piketty’s laws of capitalism. Section

3 presents the econometric model and the estimation procedure used, whilst Section 4 describes data. Section

5 presents the results. We first test whether the capital-to-income ratio is driven by the ratio between the

rates of saving and income growth. This check is conducted over the periods 1870-2010 and 1970-2010 in

order to verify whether this crucial relationship hold in the very long run and over the relatively more recent

period. Then, we test whether the capital share of income responds to variations in the s-g ratio over the

period 1970-2010, along with the rate of return on capital, r. Finally, Section 6 concludes.

2 Theoretical setup

The first “fundamental law” of capitalism is just a definition and states that the share of capital in national

income, αK , is

αK = r × β,

where r is the net real rate of return on capital (real interest rate), β ≡ K/Y is the ratio of the aggregate

stock of capital, K, and net income, Y , (i.e., income net of depreciation). In other words, this law states that,

for any given rate of return, r, the share of income accruing to the owners of capital αK increases as β rises.

The second law is more than a definition. It states that if the economy keeps a constant (positive) net

saving rate, s, then the capital-to-income ratio, β, tends, in the long run, towards the ratio of the saving rate,

s, to the economy’s growth rate, g, that is

β =
s

g
. (1)

Taken together with the first law, this implies that over the long term, capital’s share of income is governed

by the following relationship:

αK = r × s

g
. (2)

3 Modelling and Estimation technique

The key hyphothesis of Piketty and Zucman (2014) is represented by the second law of capitalism which

predicts that the ratio of the saving rate to the economy’s growth rate, s/g, is the ultimate force determining

the long-run value of the capital-to-income ratio, β. According to this law, β should mean revert to s/g in

the very long run, though it may temporarily depart from this value in the medium term horizon.2

Our primary goal is to test this prediction. We estimate a log-level specification of Equation (1) ex-

pressed as an Auto-Regressive Distributed Lags (ARDL) model. Assuming one lag of the variables for ease

of exposition, Eq. (1) can be modelled as:

lnβit = ln(Kit/Yit) = η0i + η1it lnβit−1 + η2it ln(sit/git) + η3it ln(sit−1/git−1) + εit, (3)

where i denotes countries and t the year of observation, η0i is a country-specific, time-invariant fixed effect,

and εit is a stochastic error term which is allowed to be correlated among countries (as described below).

The ARDL specification accounts for the persistent nature of the variables and yields consistent parameter

arises as a natural outcome of a growth process, characterized by creative destruction, in which entrepreneurs (incumbents) and
researchers (new entrant) compete to dominate the market. Conversely, using cross-state data for the US, Aghion et al. (2015) show
that top income inequality is dampened by the rate of innovation as it increases upward social mobility.

2Piketty and Zucman (2014) document that, between 1870 and 2010, K/Y has been between 6 and 7 in Europe and between
4 and 5 in the USA. Though, during the twentieth century, β first decreased –mainly due to the disruptions of world wars and
anti-capitalistic policies, and it has started rising again since the 1970s.
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estimates in the presence of variables with a different order of integration, namely I(0) or I(1).3 The ARDL

model allows the long-run value of the parameters to be inferred from the short-run coefficients estimated in

Eq. (3), irrespective of whether the variables are co-integrated or not. This modelling approach is immune to

simultaneity/reverse causality bias once the lag structure of the variables is well specified, yielding consistent

long-run coefficients (Pesaran and Shin, 1999, Chudik et al., 2015).4 For the sake of simplicity, below we

report only the long-run (country-specific) coefficient for s/g resulting from the estimation of Eq. (3):

θi = (η2i + η3i)/(1 − η1i).

We initially assess the relationship between β and s/g looking at data variation in the very long run,

namely over the period between 1870 and 2010. Then, we estimate Eq. (3) restricting the time span to 1970

onwards. Thanks to larger data availability, this shorter time window allows us to extend the analysis to a

larger set of countries and to evaluate whether the ratio s/g also influences capital’s share of income, αK , as

suggested by Eq. (2). The log-level version of the capital share equation, expressed as an ARDL model, is

shaped as follows:

lnαK
it = γ0i + γ1i lnαK

it−1 + γ2i ln rit + γ3i ln rit−1 + γ4i ln(sit/git) + γ5i ln(sit−1/git−1) + εit. (4)

In this case, the long-run (country-specific) elasticities of the explanatory variables are defined as:

γri =
γ2i + γ3i
1 − γ1i

γ
s/g
i =

γ4i + γ5i
1 − γ1i

(5)

In order to account for both parameter heterogeneity and cross-sectional dependence among countries, we

estimate Eqs. (3) and (4) with the Common Correlated Effects Mean Group (CCE-MG) estimator developed

by Chudik and Pesaran (2015). It extends the procedure developed by Pesaran (2006) to heterogeneous panel

data models with lagged dependent variables and/or weakly exogenous regressors. In this regression frame-

work, the error term is modelled as εit = λ′ift+uit to acknowledge the presence of multiple common factors, ft,

affecting individual countries through λi (f and λ are vectors). uit is a spherical (well-behaving) disturbance

term. Assuming cross-sectional independence may lead to inefficient and/or inconsistent estimates. Param-

eter inconsistency emerges when cross-section dependence depends on unobserved common factors that are

correlated with the regressors. Operationally, this procedure estimates the specification separately for each

individual country including “common correlated effects” terms. These consist of cross-country, time-variant

averages of both dependent variables and regressors, and are used to remove the effect of unobservable fac-

tors affecting country-specific performance (such as asymmetric business cycle, productivity or technology

shocks).5 Chudik and Pesaran (2015) document that, within a panel ARDL model with a multifactor error

structure, a CCE-MG estimator provides consistent estimates when a sufficient number of lags of cross-section

averages are included in individual equations of the panel, and the number of cross-section averages is at least

as large as the number of unobserved common factors.

The sample value of the long-run parameters is obtained by averaging country-specific parameters, θi, γ
r
i

and γ
s/g
i . However, it is well known that MG-type regression procedures may suffer from small sample bias in

the presence of a relatively small number of cross-section units. For this reason, to account for the presence

of outliers, the mean group value of coefficients is obtained by running a robust mean regression on individual

CCE-MG parameters (Bond et al., 2010). Below, we report the robust-to-outlier, cross-sectional mean of

long-run parameters, namely θ =
∑N

i=1 ωiθi for Eq. (3), and γr =
∑N

i=1 ωiγ
r
i and γs/g =

∑N
i=1 ωiγ

s/g
i for

3See the Appendix for the results of panel unit root tests.
4Chudik et al. (2015) compare the performance of a set of novel estimation procedures for ARDL regressions under cross-sectional

dependence.
5In the analysis, we adopt unweighted CCE terms.
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Eq. (4) where the weights ωi are higher the closer the observation is to the fit.6 The significance of θi can be

evaluated through the p-values resulting from the robust mean regression, displayed in the tables of results.

4 Data

We use both Piketty and Zucman’s (2014) data and a new macro-historical dataset covering a large set of

OECD countries from 1870 onwards. We describe these two types of data in turn. Piketty and Zucman’s

(2014) data contain extensive information on the structure of wealth, saving, and investment, allowing one

to trace the dynamics of private capital accumulation, public debt, and net foreign asset positions since the

eighteenth century. Piketty and Zucman (2014) are interested in studying the evolution of wealth and the role

played by price and volume components and, hence, they express wealth and its components at market price

values net of capital depreciation. Piketty and Zucman (2014) provide detailed series on national and private

values for the wealth-income ratio, saving rate and income growth for four countries (France, Germany, UK,

US) since 1870, and for an additional four countries (Australia, Canada, Italy, Japan) from 1970 to 2010. For

this shorter time span, data on the capital share of income and the rate of return to capital are also available;

these will be used for the estimation of Eq. (4).7

Piketty and Zucman (2014) assume that capital is synonymous with wealth. They define national wealth

Wnt as the sum of private and public wealth, namely Wnt = Wt +Wgt. Private wealth, Wt, is the net wealth

(assets minus liabilities) of households and non-profit institutions serving households. Public wealth, Wgt,

is defined as the net wealth of public administration and government agencies. National wealth can also

be decomposed into domestic capital and net foreign assets: Wnt = Kt + NFAt. For the period 1970-2010,

domestic capital Kt can, in turn, be decomposed as the sum of agricultural land, housing, and other domestic

capital. Corporations are included in the latter component through the market value of equities and corporate

bonds; unnquoted shares are valued on the basis of observed market prices for comparable, publicly traded

companies. In the following, we label other domestic capital as productive capital. The latter represents a

measure of capital assets that is comparable to that used in our dataset (described below).8 National income

Yt is measured net of depreciation and is defined as the sum of net domestic output and net foreign income,

namely Yt = Ydt + rNFAt. The saving rate, s, is also measured net of depreciation and is expressed at both

private and national levels. r is a measure of the internal rate of return on capital. It is obtained by dividing

the ratio between capital income and net total income (i.e. excluding taxes on production) by the K-Y ratio.

Finally, the economy’s growth rate, g, is measured as the growth rate of national income.

Our macroeconomic dataset contains information on income (GDP), savings, and non-residential capital

assets from national and international sources.9 Data are expressed in gross terms and at constant prices

and cover 21 countries (Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece,

Ireland, Italy, Japan, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, UK, US).

β is defined as the ratio between capital and GDP. In this dataset, capital includes only non-residential

structures and equipment and, hence, is narrower than the notion of wealth used by Piketty. Nonetheless,

6The robust regression is an iterative procedure attaching to observations weights that are inversely proportional to the residuals
arising from the linear fit. The procedure continues until the change in weights is below a tolerance threshold. These weights are
computed following the Huber and biweight weighting schemes. In the absence of explanatory variables, the robust regression yields
the robust mean of the dependent variable.

7A detailed Data Appendix supplementing the paper is provided by the authors on their website. The dataset also includes
Spain but, due to the incompleteness of the available data, this country is omitted from our analysis.

8A crucial difference between these datasets is that Piketty and Zucman (2014, p. 1265) assess capital by means of the stock
market capitalization of the company whilst, in our dataset, the standard perpetual inventory method is used to capitalize real
investment. Pros and cons of these two alternative procedures are discussed in Piketty and Zucman (2014, p. 1265). Government
units that are engaged in market production and government-controlled companies are included in the corporate sector (see Piketty
and Zucman, 2014, Data Appendix, p. 26).

9See the Web Appendix to this article for detailed information about sources and data construction.
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estimates provided by these two data sources can be better compared for the period between 1970 and 2010,

over which Piketty and Zucman (2014) offer a decomposition of domestic capital into sub-components. r is

computed as in Piketty and Zucman (2014). Note that, as our dataset is in gross terms, the second law of

capitalism should use a measure of income growth gross of capital depreciation, g′ = g + δ. δ is assumed to

be time-invariant and is set equal to 0.08 when using a measure of β based on total capital, and to 0.17 and

0.03 when relying on equipment and structures, respectively.10

5 Results

Evidence over the period 1870-2010

Table 1 displays the long-run estimates from the CCE-MG regression of Eq. (3). Following Chudik and

Pesaran (2015), the lag order of the variables is chosen using the criterion T 1/3; therefore, five-year lags are

used in the analysis over the period 1870-2010, and three-year lags are used when we restrict our focus to the

shorter period (see the next subsection).11 Along with country-specific fixed effects, we allow for heterogeneous

(country-specific) time trends to exclude that the relationship between dependent and explanatory variables

is spurious as driven by the passing of time; this may occur especially when using the larger dataset, in which

variables are expressed at constant prices. In the table, we report the share of time trends that are significant

at least at the 5% level. The first two columns of Table 1 use Piketty and Zucman’s (2014) data. Column (1)

is based on the national measures of the variables, column (2) uses private sector variables. The parameter

estimates do not differ remarkably between regressions (0.060 vs 0.046), β is significantly affected by the ratio

between s and g only when using private sector variables. The result in col. (1) is likely to be driven by the

large heterogeneity in the dynamics of public wealth/debt across countries, justifying the need to separate

out private from national capital (Piketty and Zucman, 2014). Columns (3)-(5) report estimates based on the

larger dataset of 21 OECD countries. For the sake of brevity, we only report estimates yielded using private

savings. Col. (3) considers the overall value of capital assets; in this case, the coefficient of the s-g ratio is

slightly higher than that in Col. (2). Disentangling capital into its main components, we find that the s-g

ratio raises β, mainly by influencing the accumulation of non-residential structures. Our results show that

this effect does not depend on the market price evulation of structures capital (for instance due to housing

bubbles), but rather on the real accumulation of such assets. Bonnet et al. (2014) argue that the increase in

the wealth-to-income ratio, as documented by Piketty (2014), has recently been driven by housing; however,

if one evaluates the latter component of wealth on the basis of actual rents, rather than housing prices, the

resulting measure of β has not been increasing in the last decades (but rather decreasing along the overall

time span since 1870). Our results confute these arguments.

The right-side of Table 1 investigates whether β varies over time mainly as a reflection of the dynamics

in saving or in income growth, s or g. Piketty and Zucman (2014) argue that as long as the saving rate is

stationary over time, β should respond to the acceleration or the deceleration of the rate of income growth, g.

This argument seems to be validated by the estimates yielded using both datasets. Note that our estimates

for Eq. (3) over the 1870-2010 period are related to the results obtained by Acemoglu and Robinson (2015)

on a similar sample of countries. These authors regress various measures of top income inequalities on the r-g

gap, finding an insignificant effect of the explanatory variable. Our long-term evidence would suggest that

10An overview of the different dynamics of the main variables used in the regression analysis can be found in Figure 1 in the
Appendix.

11Note that changing the number of lags does not alter our main results. Tables 4-5 either report the results of the panel unit root
test under cross sectional dependence developed by Pesaran (2007). Over the period 1870-2010, the null hypothesis of unit roots
for each individual series in a panel is rejected for all the variables except for the ratio between structure and income and between
equipment and income, as derived from the larger dataset. Conversely, over the shorter time span (1970-2010), the null hypothesis
is rejected for some of our series on r, s/g and g.
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the s-g ratio (and hence r-g) is likely to increase “between (wealth) inequality” rather than “within (income)

inequality”.

To assess the extent to which our results are driven by the econometric procedure used, we perform a

battery of robustness checks. First, we relax the assumption of parameter heterogeneity and estimate a

pooled version of Eq. (3), augmented with CCE effects. These results are shown in Table 6 in the Appendix.

Homogeneous parameter estimates are larger than those in Table 1, but are estimated much less precisely

(i.e. with a larger variance). It suggests that parameter heterogeneity is an important concern in such a

regression framework. Second, we adopt a different procedure to treat cross-sectional dependence, based on

the Augmented Mean Group (AMG) regression developed by Bond and Eberhardt (2013) (see Table 7 of the

Appendix). The AMG regression estimates the specification separately for each individual country including

a “common dynamic process” term, which is inferred from the coefficients of the time dummies included in

pooled version of the relationship of interest (Eqs. 3 or 4), estimated in first differences. These estimates are

broadly consistent with the CCE-MG results.

Evidence over the period 1970-2010

Table 2 displays the estimates obtained when restricting the time horizon of the analysis to the period 1970-

2010. Over this time span, more accurate data are available, and this enables us to better compare the

estimates obtained with the two datasets and relate our evidence to that provided recently in some influential

papers which investigate the drivers of “between factor inequality”. For instance, Karabarbounis and Neiman

(2014) investigate the determinants of the global decline in the labor share, finding that it is determined by the

dynamics in the relative prices of investment goods, mainly ascribable to advances in information technology.

Conversely, among others, Bassanini and Manfredi (2012) find that capital-augmenting technical change and

capital deepening jointly account for the large majority of the within-industry decline of the labour share.

In cols. (1)-(6) we use Piketty and Zucman’s (2014) data. Along with national and private capital, we

also report estimates based on productive capital. Cols. (1)-(3) use data from France, Germany, UK and

US, whilst cols. (4)-(6) extend the analysis to Australia, Canada, Italy and Japan. These findings differ

remarkably from those reported in Table 1, as the ratio between s and g is always insignificant, expect for

the set of four countries when using nationwide variables (col. 1). Results improve when we use data for 21

OECD countries (cols. 7-9). Here, there is evidence that the s-g ratio is widening the gap between the value

of capital and that of income. This effect amounts to 0.078 for total capital and to 0.067 for non-residential

structures.

The last section of Table 2 reports estimates obtained by disentangling the effect of the private saving rate

from that of income growth for the overall sample of 21 OECD countries. The coefficient of g is significant

but has opposite effects on the ratio between equipments and income and on that between structure and

income. This may explain why g is insignificant when we use total capital to estimate the K-Y ratio. In line

with the findings obtained over the longer time span (see Table 1), the ratio of the stock of non-residential

buildings and income is negatively associated with income growth (-0.040). It implies that the productivity

slowdown that occurred after the first oil price shock (see Greenwood and Yorukoglu, 1997) might have

spurred the accumulation of structures capital at a faster rate than income increases, widening the K-Y

ratio. On the other hand, we find a positive relationship between income growth and the ratio between

equipment and income. The magnitude of this effect appears to be really important (0.692). Following the

seminal paper by Greenwood et al. (1997), economic growth has been increasingly acknowledged to depend on

technical advances embodied in machinery and equipment (Boucekkine et al., 2003, Venturini, 2007). Thus, in

the latest technological era, faster income growth would favor accumulation of machinery and equipment and

owners of such factor inputs. These results, therefore, suggest that the wealth inequality effects of investment-

specific technological change are not limited to the labour market, due to the increasing wage differentials

between skilled and unskilled workers (i.e. within inequality), but they also extend to the capital-to-income

7



ratio (i.e. between inequality) (see, for a discussion, Hornstein et al., 2005).12

As complementary evidence, Table 3 briefly illustrates estimates of the determinants of the capital share

of income (Eq. 4). For brevity, we show only the results yielded when separating the impact of s from that

of g. As discussed above, according to Piketty (2014) the widening gap between r and g has fostered capital-

to-income inequality in the last few decades, mainly due to the fall in the rate of income (and productivity)

growth. However, this argument is not confirmed by our results which, instead, point to the rate of return as

the main driver of αK . Results in Table 3 are hence in accordance with the weak evidence of the second law of

capitalism, obtained for the period 1970-2010 using Piketty and Zucman’s (2014) data (see Table 2). In cols.

(1)-(4), Table 3, parameter estimates change with the nature of the variables used (national versus private)

and the set of countries considered (four or eight). Using the national wealth-national income ratio, the rate

of return on capital is the sole significant determinant of αK when considering the smaller group of economies

(col. 1). However, when private sector variables are used (col. 2), r turns out to be insignificant, whereas s

and g have significant effects, which is in line with the predictions of the theory. When we extend the analysis

to the full set of eight countries for which Piketty and Zucman (2014) make data available, results are even

less clear. Finally, the last two columns of the table show estimates obtained for the 21 countries from the

larger dataset. Here, evidence is stronger and consistent with the fact that the dynamics of the capital share

of income are related to variations in r (at least since the early 1970s.)

These findings may be explained by the fact that the dynamics of β have not been significantly influenced

by the s-g ratio in the latest decades. As Table 1 illustrates, the s-g ratio emerges as a driver of wealth

inequality only in the very long run (i.e. from 1870 onwards), and mainly due to variation in income growth.

6 Conclusions

This note contributes to the literature exploring the role of capital in the 21st century (Acemoglu and Robin-

son, 2015, Jones, 2015, Krusell and Smith, 2015, Bonnet et al., 2014). These papers discuss the plausibility

of Piketty’s laws of capitalism from both a theoretical and empirical perspective, focusing on issues such as

the measurement of wealth, capital depreciation, and firms’ stock market capitalization. In this note, we

contribute to this debate by testing Piketty’s predictions that the capital-income ratio is driven by the ratio

between the rates of saving and income growth in the long run, and that the capital share of income responds

to variations in the s-g ratio, along with the rate of return on capital. We assess these two predictions us-

ing both Piketty and Zucman’s (2014) original data and a new long historical dataset covering 21 OECD

countries. Our results provide support for Piketty’s theory over the period 1870-2010 showing that the s-g

ratio mainly influences wealth inequality (K-Y ). Our evidence, however, is less clear-cut over the period

1970-2010. In most of the specifications, we find that over this time span the rate of return on capital is the

sole determinant of the capital’s share of income.

12Results based on homogeneous parameter CCE and heterogeneous AMG regression models confirm this evidence (unreported,
but available upon request).
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Table 1: Relationship between β and s/g: 1870-2010

ARDL estimation (long-run heterogeneous parameters) - CCE-MG

Piketty & Zucman’s data Our data Piketty & Zucman’s data Our data

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
National
wealth/

Private
wealth/

Total
capital

Equip-
ment/

Struc-
tures/

National
wealth/

Private
wealth/

Total
capital

Equip-
ment/

Struc-
tures/

Income Income GDP GDP GDP Income Income GDP GDP GDP

s/g 0.060 0.046 0.069 -0.021 0.129
[0.157] [0.004] [0.001] [0.750] [0.008]

s 0.057 -0.037 0.024 -0.131 -0.040
[0.457] [0.008] [0.550] [0.195] [0.347]

g -0.223 -0.039 -0.104 -0.149 -0.080
[0.109] [0.052] [0.029] [0.521] [0.004]

share of trends 0.250 0.000 0.333 0.048 0.381 0.250 0.000 0.286 0.000 0.286

Obs. 544 544 2693 2799 2799 544 544 2693 2799 2799
Groups 4 4 21 21 21 4 4 21 21 21
Values Net Net Gross Gross Gross Net Net Gross Gross Gross
Capital depreciation No No 0.08 0.17 0.03 No No 0.08 0.17 0.03

Notes: Common Correlated Effects Mean Group regression on ARDL specifications (in logs). All regressions include country-specific fixed

effects and time trends, and five lags of the variables. Long-run parameters.
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Table 2: Relationship between β and s/g: 1970-2010

ARDL estimation (long-run heterogeneous parameters) - CCE-MG

Piketty & Zucman’s data Piketty & Zucman’s data Our data Our data

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

National
wealth/

Private
wealth/

Produc-
tive

capital/

National
wealth/

Private
wealth/

Produc-
tive

capital/

Total
capital/

Equip-
ment/

Struc-
tures/

Total
capital/

Equip-
ment/

Struc-
tures/

Income Income Income Income Income Income GDP GDP GDP GDP GDP GDP

s/g 0.073 0.070 0.009 0.003 -0.129 -0.077 0.078 -0.042 0.067
[0.037] [0.149] [0.858] [0.925] [0.210] [0.582] [0.002] [0.839] [0.001]

s 0.054 0.026 0.103
[0.456] [0.901] [0.083]

g -0.126 0.692 -0.040
[0.211] [0.045] [0.079]

share of trends 0.500 0.250 0.250 0.125 0.250 0.000 0.190 0.095 0.429 0.000 0.095 0.238

Obs. 152 152 152 304 304 304 786 786 786 786 786 786
Countries 4 4 4 8 8 8 21 21 21 21 21 21
Values Net Net Net Net Net Net Gross Gross Gross Gross Gross Gross
Capital depreciation No No No No No No 0.08 0.17 0.03 0.08 0.17 0.03

Notes: Common Correlated Effects Mean Group regression on ARDL specifications (in logs). All regressions include country-specific fixed

effects and time trends, and three lags of the variables. Long-run parameters.
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Table 3: Determinants of capital share of income: 1970-2010

ARDL estimation (long-run heterogeneous parameters) - CCE-MG

Piketty & Zucman’s data Piketty & Zucman’s data Our data

(1) (2) (3) (4) (5) (6)
r 0.383 0.269 0.247 0.388 0.195 0.293

[0.057] [0.604] [0.631] [0.082] [0.022] [0.000]
s 0.074 0.413 0.086 0.073 0.037 0.125

[0.383] [0.049] [0.315] [0.649] [0.735] [0.155]
g -0.010 -0.084 0.085 0.053 0.054 0.007

[0.594] [0.058] [0.207] [0.470] [0.426] [0.855]

share of trends 0.500 0.250 0.500 0.375 0.143 0.000

Saving rate National Private National Private National Private
Obs. 152 152 304 304 786 786
Countries 4 4 8 8 21 21
Values Net Net Net Net Gross Gross
Capital
depreciation

No No No No 0.08 0.08

Notes: Common Correlated Effects Mean Group regression on ARDL specifications (in logs). All regressions include country-specific fixed

effects and time trends, and three lags of the variables. Long-run parameters.
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Appendix

Table 4: Panel unit roots on β and s/g: 1870-2010

Pesaran’s (2007) Z-bar

Piketty & Zucman’s data Our data Piketty & Zucman’s data Our data

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
National
wealth/

Private
wealth/

Total
capital

Equip-
ment/

Struc-
tures/

National
wealth/

Private
wealth/

Total
capital

Equip-
ment/

Struc-
tures/

Income Income GDP GDP GDP Income Income GDP GDP GDP

β -0.334 -2.403*** -1.957*** 0.449 -0.280 -0.334 -2.403*** -1.957*** 0.449 -0.280
s/g -3.183*** -6.168*** -12.830*** -8.623*** -12.752***
s -4.219*** -3.584*** -6.460 *** -6.460 *** -6.460***
g -6.082*** -6.082*** -15.338*** -13.108*** -15.074***

H0: panel unit roots. H1: a fraction of panel units does not contain a unit root. Z-bar is distributed as one-side standard normal.***,**,**

significant at 1%, 5% and 10% level of significance respectively.

Table 5: Panel unit roots on αK , r and s/g: 1970-2010

Pesaran’s (2007) Z-bar

Piketty & Zucman’s data Piketty & Zucman’s data Piketty & Zucman’s data

(1) (2) (3) (4) (5) (6)
α 1.240 1.345 1.953 1.418 -0.588 -0.588
r 0.945 1.547 0.645 0.750 -2.942*** -2.942***
s 2.900 0.212 5.435 2.396 -0.116 2.462
g -1.018 -1.018 -0.542 -0.542 -2.742*** -2.742***

H0: panel unit roots. H1: a fraction of panel units does not contain a unit root. Z-bar is distributed as one-side standard normal.***,**,**

significant at 1%, 5% and 10% level of significance respectively.
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Table 6: Relationship between β and s/g: 1870-2010

ARDL estimation (long-run homogeneous parameters) - CCE

Piketty & Zucman’s data Our data Piketty & Zucman’s data Our data

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
National
wealth/

Private
wealth/

Total
capital

Equip-
ment/

Struc-
tures/

National
wealth/

Private
wealth/

Total
capital

Equip-
ment/

Struc-
tures/

Income Income GDP GDP GDP Income Income GDP GDP GDP

s/g 0.147 0.154 0.009 0.041 0.719
[0.174] [0.254] [0.137] [0.713] [0.079]

s 0.140 0.145 0.027 0.022 0.444
[0.375] [0.046] [0.708] [0.745] [0.365]

g -0.192 -0.126 -0.207 -0.088 -0.637
[0.000] [0.005] [0.031] [0.800] [0.100]

Obs. 544 544 2693 2799 2799 544 544 2693 2799 2799
Groups 4 4 21 21 21 4 4 21 21 21
Values Net Net Gross Gross Gross Net Net Gross Gross Gross
Capital depreciation No No 0.08 0.17 0.03 No No 0.08 0.17 0.03

Notes: Common Correlated Effects homogenous regression on ARDL specifications (in logs). All regressions include country-specific fixed

effects and time trends, and five lags of the variables. Long-run parameters.

Table 7: Relationship between β and s/g: 1870-2010

ARDL estimation (long-run heterogeneous parameters) - AMG

Piketty & Zucman’s data Our data Piketty& Zucman’s data Our data

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
National
wealth/

Private
wealth/

Total
capital

Equip-
ment/

Struc-
ture/

National
wealth/

Private
wealth/

Total
capital

Equip-
ment/

Struc-
ture/

Income Income GDP GDP GDP Income Income GDP GDP GDP

s/g 0.025 0.026 0.044 0.030 0.081
[0.153] [0.216] [0.052] [0.662] [0.001]

s 0.024 0.052 -0.014 -0.023 0.075
[0.000] [0.411] [0.621] [0.798] [0.277]

g -0.037 -0.052 -0.046 -0.328 -0.114
[0.000] [0.490] [0.109] [0.143] [0.000]

share of trends 0.250 0.000 0.571 0.238 0.333 0.250 0.000 0.667 0.333 0.381

Obs. 544 544 2693 2799 2799 544 544 2693 2799 2799
Groups 4 4 21 21 21 4 4 21 21 21
Values Net Net Gross Gross Gross Net Net Gross Gross Gross
Capital depreciation No No 0.08 0.17 0.03 No No 0.08 0.17 0.03

Notes: Augmented Mean Group regression on ARDL specifications (in logs). All regressions include country-specific fixed effects and time

trends, and five lags of the variables. Long-run parameters.
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Figure 1: Long-run dynamics of β, s and g, 1870-2010
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