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Private Debt, Public Debt, and Capital Misallocation

This Draft: October 31, 2019

Abstract

Does finance facilitate efficient allocation of resources? Our aim in this paper is
to find out whether increases in private and public indebtedness affect capital
misallocation, which is measured as the dispersion in the return to capital across
firms in different industries. For this, we use a novel dataset containing industry-
level data for 18 European countries and control for different macroeconomic
indicators as potential determinants of capital misallocation. We exploit the
within-country variation across industries in such indicators as external finance
dependence, technological intensity, credit constraints and competitive struc-
ture, and find that private debt accumulation disproportionately increases capital
misallocation in industries with higher financial dependence, higher R&D inten-
sity, a larger share of credit-constrained firms and a lower level of competition.
On the other hand, we fail to find any significant and robust effect of public debt
on capital misallocation within our country-sector pairs. We believe the distor-
tionary effects of private debt found in our analysis needs a deeper theoretical

investigation.
Keywords: private debt, public debt, capital misallocation, productivity
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1. Introduction

Finance, and especially debt finance, is an extremely important part of modern economies.
On the one hand, it is indisputable that debt allows firms to realize important investment
projects and governments to finance necessary expenditures. On the other hand, persistent
debt build-ups can make financial markets—and with them the real economy—vulnerable to
crises and may lead governments to default on their liabilities. Economists are now well
aware that the likelihood and severity of financial crises tend to increase beyond a certain
level of indebtedness (see Reinhart and Rogoff, 2009). Considerable research has been
conducted on the nonlinear effects of debt on economic growth.

Over the past few decades, extensive research has been carried out on the relationship
between private sector debt and economic growth. Earlier studies found positive effects of
finance on growth (King and Levine, 1993; Rajan and Zingales, 1998; Levine et al., 2000; Beck
et al., 2000). Huang and Lin (2009) find that financial intermediation has much stronger
growth-enhancing effects in low-income countries than in high-income countries. More
recently, however, several studies have indicated that the effect of finance on growth is
unlikely to be strictly positive. Shen and Lee (2006) show that the relationship between bank
development and growth has an inverse U-shape in middle-income countries. Rousseau and
Wachtel (2011) find that positive finance-growth relationship that was estimated with data
from the 1960s to the 1980s has disappeared over the subsequent decades. Law and Singh
(2014) estimate a threshold value of around 90-95% of GDP beyond which financial
development indicators (i.e., private sector credit and liquid liabilities) affect growth
negatively. Arcand et al. (2015) find that financial depth has a negative effect on output
growth when private sector credit reaches 100% of GDP. Mian et al. (2017) show that an
increase in the household debt to GDP ratio predicts a lower subsequent GDP growth. Other
studies document the detrimental effects of private credit growth on financial stability and
intensity of subsequent recessions (Mian and Sufi, 2010; Jorda et al., 2011; Schularick and
Taylor, 2012; Jorda et al., 2013; Jorda et al., 2015a).

In addition to the growth effects of private sector debt, a number of studies have analyzed
the relationship between public debt and economic growth since the publication of Reinhart
and Rogoff's (2009) seminal book. Reinhart and Rogoff (2010) find in a sample of both
advanced and emerging economies that public debt to GDP ratios as high as 90% and above
are associated with significantly lower growth outcomes. These findings are also supported
by Cecchetti et al. (2011), whose results suggest that increases in public debt beyond 85
percent of GDP have a negative effect on growth in a sample of 18 OECD countries. Other
papers confirming the nonlinear effects of public debt on growth include Checherita-Westphal
and Rother (2012), Baum et al. (2013), Woo and Kumar (2015), Karadam (2018), and Yang
and Su (2018). Chudik et al. (2017) find significant negative effects of public debt build-up on
economic growth in the long run, although they find no evidence for a universally applicable
threshold effect of public debt on growth. Panizza and Presbitero (2014), however, fail to find
any evidence for a causal effect of public debt on growth once corrected for endogeneity.

Another strand of literature—albeit to a limited extent—has focused on the joint dynamics
of public and private debt. Reinhart and Rogoff (2011) document numerous episodes where
2



there are surges in private debt before crises and surges in public debt after crises across
advanced and emerging market economies. Reinhart et al. (2012) argue that the interaction
between the different types of debt overhang is extremely complex and the lines between
public and private debt often become blurred in a crisis. Jorda et al. (2015b), after examining
the co-evolution of public and private sector debt in 17 advanced countries over a 140-year
period (1870-2011), show that financial stability risks originate primarily in the private
sector rather than in the public sector; high public debt only exacerbates the effects of private
sector deleveraging after financial crises and hence contributes to deepening of the recessions
following a credit bust. Indeed, the earlier research by Reinhart and Rogoff (2009) confirms
these findings by showing that, in many crisis episodes over the past century, corporate
defaults were precursors to government defaults or reschedulings as governments tended to
shoulder private sector debts. It can also be seen in Figure 1 that private debt in 18 EU
countries had been rising dramatically for years preceding the 2007-2008 global financial
crisis, while public debt has risen following the crisis. In a recent study that uses data from 29
OECD countries over 1995-2014, Caner et al. (2019) find that the interaction between public
and private debt stimulates economic growth at low levels of indebtedness but decreases
growth when the private-public debt interaction reaches the threshold level of 137%.

Besides the many studies investigating the effects of debt on output growth, more recent
research focuses on how debt accumulation impacts on productivity and allocative efficiency.
In one of the early papers, Kim and Maksimovic (1990) apply an econometric methodology for
estimating agency costs of debt to the air transport industry to show that high debt levels are
associated with firm-level inefficiency and the fall in industry-wide productivity growth. Borio
et al. (2015) study a sample of 21 OECD countries over 30 years and find that credit booms
tend to undermine aggregate productivity growth mainly through labor reallocations towards
sectors with lower productivity growth. Cecchetti and Kharroubi (2018) find, in a sample of
20 advanced economies over 25 years, that a country’s credit growth is a drag on its
productivity growth since credit booms slow down the growth in those industries that have
either lower asset tangibility or high R&D intensity, i.e., in what are usually thought of as the
engines for growth. Anderson and Raissi (2018) find significant negative effects of persistent
corporate debt accumulation on the growth of total factor productivity (TFP) within Italian
firms over the period 1999-2015.

It is widely known that TFP growth is the most important determinant of output growth in
the long run (Klenow and Rodriguez-Clare, 1997; Hall and Jones, 1999; Caselli, 2005; Hsieh
and Klenow, 2010). This suggests that the observed differences in per capita income across
countries are primarily due to the differences in their aggregate productivity. One of the key
factors in understanding measured TFP differences is input misallocation: an inefficient
allocation of resources across firms and sectors. A baseline paper in this area is by Restuccia
and Rogerson (2008), who show that policies that distort the prices faced by different
producers lead to reallocation of resources across productive units, thus having important
effects on aggregate TFP. In another seminal paper, Hsieh and Klenow (2009) use microdata
on manufacturing firms to document much higher dispersion of marginal products of capital
and labor (i.e., measures of input misallocation) across plants in China and India as compared
to the United States. The authors also estimate large gains from reallocation: had the levels of
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dispersion of marginal products in China and India been counterfactually equalized to those in
the U.S., TFP levels would be increased by 30%-50% in China and by 40%-60% in India.

Figure 1. Time series of private and public debt

Private & public debt to GDP ratio (%)

Source: Author’s calculations based on IMF data.
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Figure 2a. Capital misallocation for 6 EU countries
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Figure 2c. Capital misallocation for 6 EU countries
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Source: Author’s calculations based on CompNet data. Values are weighted averages, where the weights
are country-specific time-varying sectoral value added shares.

Our goal in this paper is to investigate how private debt and public debt at the aggregate
level influence capital misallocation across firms in different industries over time. We use an
unbalanced panel of 18 European countries from 1999 to 2015 for our analysis. (Figures 2a-
2c show the weighted-average dispersion! of marginal revenue product of capital for these 18
countries by splitting them into those with the highest, medium and lowest private debt to
GDP ratio over the sample period.) To our knowledge, this is the first paper to study the
effects of aggregate leverage on sectoral-level input misallocation. Few recent studies have

1 These dispersion measures are detrended and normalized by sector-specific standard deviations.



analyzed either the role of financial frictions (Buera et al., 2011; Midrigan and Xu, 2014) or
the overall financial development (Marconi and Upper, 2017) in generating capital
misallocation, or the impacts of firm-level and aggregate leverage on within-firm productivity
(Gomis and Khatiwada, 2017). An interesting finding by Gomis and Khatiwada (2017) is that
firm leverage is positively associated with TFP, whereas aggregate leverage (at the country
level) has a negative effect on firm-level TFP. Our work differs from these studies in that we
are interested in how aggregate leverage of private and public sectors affect capital
misallocation across firms in different industries in an economy.

Figure 3a. Scatterplot of private debt and capital Figure 3b. Scatterplot of public debt and capital
misallocation misallocation

15
1 1.5

Dispersion in normalized MRPK
5
!

Dispersion in normalized MRPK

T T
4 5 35 4 45 5
Log(Private debt to GDP ratio) Log(Public debt to GDP ratio)

Source: Author’s estimations based on the IMF and CompNet data. The estimations are at the country-
year level, and MRPK dispersions are weighted averages, where the weights are country-specific time-
varying sectoral value added shares.

The remaining part of this paper proceeds as follows. Section 2 gives a brief theoretical
insight into debt, productivity, and capital misallocation. Section 3 discusses data and the
empirical methodology. Section 4 presents the results of the empirical analysis regarding the
effects of private and public debt on capital misallocation. Finally, Section 5 concludes.

2. Theoretical underpinnings

2.1. Debt and misallocation

There is no generally accepted theory of how increases in private and public debt affect
allocative efficiency or aggregate productivity growth. A few existing studies suggest that debt
accumulation may influence aggregate productivity either through intra-firm efficiency
channel or through inter-firm reallocation channel. Kobayashi and Shirai (2018) construct a
theoretical model to show that excessive debt build-up in the private sector can depress
economic growth through persistent productive inefficiency of debt-ridden firms. Pannella
(2018) shows in a model of rational bubbles in the credit market that the periods of high
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credit allow larger but unproductive firms to increase their leverage relative to smaller and
productive firms, thus generating a misallocation of capital. Basco et al. (2018), by using
matched firm- and bank-level data for Spain, document that housing bubbles generate
misallocation of capital within industries and across municipalities by raising the value of the
collateral disproportionately more for firms and municipalities that have larger amounts of
real estate assets. In a recent paper, Aghion et al. (2019) develop a simple theoretical model to
show that there is an inverted-U relationship between credit access and aggregate
productivity growth that is generated by two counteracting effects: (i) a positive investment
effect of credit access on incumbent firms’ productivity growth working through facilitation of
innovation, and (ii) a negative reallocation effect of credit access working through the exit rate
of incumbent firms and its influence on the entry cost for new—potentially more efficient—
innovators. Regarding public debt, Kaas (2016) develops a dynamic general equilibrium
model with credit market frictions to show that there may exist an unstable “bubble” steady
state with a higher interest rate, higher public debt, and higher TFP and output coupled with
lower levels of credit and private capital stock.

Based on the findings of some recent studies, we can think of at least two main channels
through which debt accumulation at the aggregate level may affect capital misallocation
across firms in a country or an industry. The first is the existence of financial frictions
associated with pledgeable collateral or borrowing constraints. As argued by Moll (2014) in a
general equilibrium framework, with the borrowing constraints resulting from credit market
imperfections, the equilibrium allocation implies that the marginal product of capital in highly
productive firms exceeds that in less productive firms unless idiosyncratic productivity
shocks are persistent. Similarly, Doerr (2018) finds that rising property prices reduce
aggregate productivity by reallocating capital and labor towards unproductive real estate
owning firms. The second channel is bubbles arising from excessive debt accumulation. Miao
and Wang (2014) construct a two-sector endogenous growth model with credit-driven stock
price bubbles to show that bubbles impact on economic growth by easing access to credit and
improving investment efficiency on the one side, and by reallocating capital across sectors on
the other side. As mentioned earlier in this section, Basco et al. (2018) and Pannella (2018)
also find distortionary effects of bubbles in the housing and the credit markets on capital
allocation. So, we hypothesize that an increase in supply of bank credit and other private debt
instruments exacerbates capital misallocation by disproportionately benefiting those firms
that have better collateral (e.g., in the form of real estate assets) or access to credit, while an
increase in public debt may alter the allocation of capital by crowding out private credit or
subsidizing certain producers at the expense of others. Based on the findings of the studies
discussed above, however, we expect the increases in private debt to have a larger and
stronger (amplifying) effect on capital misallocation as compared to the increases in public
debt. In addition, we also check whether other differences across firms (e.g., technological
intensity or exposure to competition) could be the basis for disproportionate effects of debt
accumulation leading to increased capital misallocation.



2.2. A theoretical basis for misallocation

To measure capital misallocation, we adopt the framework developed by Hsieh and
Klenow (2009). They consider an economy consisting of S sectors characterized by
monopolistic competition. Each sector’s output is a CES aggregate of M, differentiated
products:

a

o-1\-1
= (s ) )

where Yj; is the firm i’s real value added and ¢ indicates the elasticity of substitution across
varieties of goods.

Each firm’s production function is given by a Cobb-Douglas technology of the following
form:

Vo = Ak L™, (2)
where Ag;, K; and Lg; are the firm-level TFP, capital input and labor input, respectively, and
a, is the sector-specific share of capital. In addition to the level of TFP, Ag;, firms also differ in
terms of output and input constraints they face. Hsieh and Klenow (2009) define distortions
that simultaneously affect both capital and labor—thus increasing the marginal products of
these inputs by the same proportion—as an output distortion, denoted by 7y, and those that
raise the marginal product of capital relative to labor as the capital distortion, denoted by 7.
Examples given by the authors for output distortions include government restrictions on size
and differences in transportation costs, while an example for capital distortions includes
differences in access to credit. Firms maximize profits given by:

Tig; = (1 - TYsi)PsiYsi —wLg; — (1 + TKsi)RKsi' (3)

where P;Y;; stands for the nominal value added, w is the cost of labor (wage rate), and R is
the cost of capital (rental rate). By solving the firms’ profit maximization problem we can get
the standard result that the output price of a monopolistically competitive firm is a markup
over its marginal cost:

P, = L(ﬁ)as ( w )1‘“5 (1+7gs)%S 4)

o—1 ag 1—(15 Asi(l_TYSi)

The capital-labor ratio is given by:

Bsi @ w, _1 (5)
Lgi 1-as R 1+7Tgg;

Given the definition of marginal products of capital and labor (MPK and MPL), we obtain
the following results for marginal revenue products of these inputs:

MRPKSl' = MRSi ' MPKSi — aSJT_:I'PSiYSi =R 1+Tgsi (6)

Ksi 1-tyg



MRPLy; = MR, - MPLy; = (1 — as)"T‘”siYﬂ' =w— (7)

Lg; 1-Tyg

-1 : . . s .
where MRy; = GT P,; is the marginal revenue from selling an additional unit of output.

It can be seen from (6) and (7) that, in the absence of distortions, marginal returns to
capital and labor would be equalized across firms in a given sector. When there are firm-
specific output and capital distortions, however, marginal revenue products differ across
these firms.

The “revenue productivity” of the firm—as opposed to its “physical productivity” given by
A,;—is defined as follows:?2

PgiYsi

TFPRSi = PsiAsi = PLERCS (8)

si 'si

In the absence of distortions, differences in firms’ physical productivity (A4;) would lead to
the allocation of capital and labor in such a way that all firms within an industry would have
the same TFPR, since firms with higher A;;—and hence higher output—would charge a
correspondingly lower price for their product. Using (6) and (7), a firm’s TFPR is given by:

0 (MRPKG\% (MRPLG;\1™% o (R\% [ w \17% (14144)%
rreRe =5 (50) (R =S E) @) R ©)

ag 1-ag o—-1 \ag 1-ag 1-Tyg;

By using simple algebra, the industry TFP can then be expressed as:

1
TFPRS)"_1 o-1
TFPRg; !

TFP, = [zﬁvfl (4s:- (10)

where TFPR, is the weighted average of TFPRy; across all firms in the industry. It can be
seen from (10) that, given the firm-specific physical productivities (4g;), the industry TFP
would be maximized if all firms in the industry had identical TFPR, i.e., if there were no
dispersion in firm-level revenue productivities. Any heterogeneity in TFPR across firms, as
can be seen from (9), is driven by differences in capital and output distortions faced by
individual firms.3

Thus, the dispersion of marginal revenue products of capital and labor can serve as a
measure of input misallocation, which in turn is one of the main determinants of aggregate
TFP. Then, our hypothesis about the impact of aggregate debt on capital misallocation would
be justified if an increase in debt interacts with financial market frictions (e.g., differences in
possession of real estate assets or access to credit) in affecting the dispersion of the marginal
revenue product of capital across firms.

2 This is the productivity that we observe in the data—and not the physical productivity—as we do not observe
the prices of individual firms.
3 An important concern here is that, as shown by Haltiwanger et al. (2018), a significant part of the variation in
TFPR may reflect the influence of demand shifts rather than true distortions. In order to account for this issue,
we control for sectoral demand proxied by sectoral average real turnover as in Gamberoni et al. (2016).
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3. Empirical methodology

3.1. Thedata

For our measure of capital misallocation we employ the 6t Vintage of the Competitiveness
Research Network (CompNet) database, which is compiled by a number of institutions,
including inter alia the European Central Bank, the European Bank for Reconstruction and
Development, the Halle Institute for Economic Research, and the Tinbergen Institute.
CompNet offers a micro-based dataset with a wide range of indicators constructed on firm-
level information as described in Lopez-Garcia et al. (2015). The 6t Vintage of CompNet
dataset represents an annual unbalanced panel covering 18 EU countries* for the period
1999-2015, although actual data availability reduces this time span to 2003-2015 for the
majority of these countries. Indicators in the dataset were collected considering two different
samples of firms: those with at least one employee (the “full” sample) and those with at least
20 employees (the “20E” sample). In our analysis we use the 20E sample, since it is far more
homogenous and comparable across countries than the full sample due to the exclusion rules
in some countries such as Poland and Slovakia, where only firms with more than 10
employees and 20 employees, respectively, have to report their accountings. The dataset
reports indicators aggregated to macro-sector (1-digit sectors corresponding to NACE Rev.2
sections) and sector (2-digit NACE Rev.2 sectors) levels. For each indicator in the 20E sample,
firms are weighted according to their relative presence in the sample, so they are
representative of the population of firms in terms of sectoral distribution. We use the macro-
sector level data that include nine sectors of the economy at the one-digit industry level:
manufacturing, construction, and seven service sectors (wholesale and retail trade;
information and communication; transportation and storage; accommodation and food
services; professional, scientific and technical services; administrative and support services;
real estate services).>

The data on private debt and public debt come from the International Monetary Fund’s
Global Debt Database. Private debt comprises the total stock of loans and debt securities
issued by households and nonfinancial corporations (as a share of GDP), and public debt
consists of the total stock of debt liabilities issued by the general government (as a share of
GDP). We use control variables such as Chinn and Ito (2006) capital account openness index,
long-term interest rates® (OECD), general government final consumption expenditure (World
Bank), taxes on income, profits and capital gains (ICTD Government Revenue Dataset?), trade
(sum of exports and imports as % of GDP, World Bank), sectoral average real turnover
(CompNet), and an index of institutional quality measured as the sum of political risk rating

4 The countries are: Belgium, Croatia, Czech Republic, Denmark, Finland, France, Germany, Hungary, Italy,
Lithuania, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, and Sweden.
5 The reader must be aware that data collection rules and procedures across countries are different, and out of
CompNet’s control. Hence, despite all efforts made to improve sample comparability across countries (including
the use of population weights), some country samples might still suffer from biases. For a more detailed account
of raw data characteristics and sample biases, please refer to the Cross-Country Comparability Report available
at https://www.comp-net.org/data/.
6 The data on long-term interest rates are not available for Croatia and Romania.
7 ICTD/UNU-WIDER, ‘Government Revenue Dataset’, 2018, https://www.wider.unu.edu/project/government-
revenue-dataset.
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indicators such as bureaucracy quality, investment profile, rule of law, and control of
corruption (ICRG Researchers Dataset®).” The choice of our control variables as possible
determinants of capital misallocation is based on different studies including Larrain and
Stumpner (2017), Gopinath et al. (2017), Monacelli and Sala (2018), Ramey and Shapiro
(1998), McNabb (2018), Edmond et al. (2015), Bai et al. (2019), Gamberoni et al. (2016),
Durnev (2010), and Hassan et al. (2019). Our explanatory variables are constructed as an
interaction term between a time-varying country-level component and a time-invariant
sectoral-level component (except for the average real turnover, which is available at the
sectoral level from CompNet database). As sector-specific interacting variables we use: (i) an
indicator of external finance dependence as in Rajan and Zingales (1998)—based on
Compustat data on U.S. listed firms—obtained from Franco (2018); (ii) an indicator of credit
constraints (ICC) available from CompNet database (i.e., share of credit constrained firms
based on the methodology used in the Survey on Access to Finance of Enterprises, SAFE)10;
(iii) an indicator of sectoral technological intensity obtained from Eurostat (namely, Eurostat
indicators on high-tech industry and knowledge-intensive services)!1.

3.2. Empirical measurement of capital misallocation

CompNet database provides several different measures of sectoral allocative efficiency and
input misallocation.’? As mentioned earlier, we take the Hsieh and Klenow (2009) approach
to defining the misallocation of capital as the dispersion of its marginal revenue products.
Here we briefly discuss the measurement of this misallocation as explained in the CompNet
User Guide.

Taking Eq. (2) in logs gives the empirical version of the firm-level (time-varying)
production function:

Tvait = ekkit + ellit + ait + git, (11)

where rva;; is real value added, k;; is the real book value of net capital, [;; is total
employment, a;, is the (Hicks-neutral) TFP indicator, and &;, is an i.i.d. error term. 8% and 6"
denote the output elasticity of capital and labor, respectively. To control for potential
endogeneity issues arising from the firm-observed productivity component, a control function
approach as in Olley and Pakes (1996) and Levinsohn and Petrin (2003) is applied. Assuming
that TFP evolves according to a Markov process and using the control function for
productivity, Eq. (11) can be rewritten as:

8 PRS Group, ‘International Country Risk Guide (ICRG) Researchers Dataset’, 2018,

https://hdl.handle.net/10864,/10120.

9 The variables such as government consumption, taxes on income, profits and capital gains, and trade are in

percent of GDP.

10 We take the average of the indicator for every country-sector over the entire period of available data to make

it time-invariant. Note that these data are not available for Hungary and Slovakia.

11 Calligaris et al. (2018) show that an increase in misallocation is positively correlated to R&D intensity at the

sector level, and argue that relative specialization in sectors where technology has been changing faster helps to

explain the patterns of misallocation across geographical areas and firm size classes. Cecchetti and Kharroubi

(2018) also find negative effects of credit growth on TFP growth in sectors with high R&D intensity.

12 For details, see CompNet User Guide and Cross-Country Report available at https://www.comp-net.org/data/.
10



rva;; = Gkkit + Gllit + Gie—1(Rie—1, Lie—1) + Vie + &g, (12)

where v;; denotes the innovation in productivity (TFP). The term g;;_;(kit—1,lir—1) is
approximated with a third-order polynomial in all of its variables. Eq. (12) is estimated via
GMM following Wooldridge (2009), using lagged values of labor as instruments for its
contemporaneous values (since labor and TFP are simultaneously determined, while capital
takes time to build), and controlling for a full set of time dummies. In order to obtain
consistent estimates with sufficient degrees of freedom, a cut-off of a minimum of 100
observations per sector and year is introduced.

Having estimated the capital output elasticity, 8%, from the production function, marginal
revenue product of capital is computed as:
0%rva;,

MRPK; = ==

(13)

The above estimate is then used to calculate the measure of within-sector time-series
dispersion of the marginal productivity of capital for each 2-digit industry. In order to control
for potential bias driven by sector-specific price dynamics or technology improvements, the
marginal productivity of capital at the firm level is detrended and rescaled by the sectoral
standard deviation (at the 2-digit level).13 Then, the macro-sector level of capital misallocation
is computed as the median standard deviation of the resulting series across all 2-digit
industries in the 1-digit sector. Hence, our measure of capital misallocation for each macro
sector can be formulated as:

(14)

Capital_Misallocation, = Median, [STDEVst (w)]

Os

where MRPKg;; denotes the deviation of MRPK;, around the 2-digit industry’s long-run
growth trend, MRPK; stands for the long-run average level of MRPKj;;, and g; denotes the
long-run standard deviation of MRPKg;;.

3.3. The empirical model

In order to study the effects of private and public debt on capital misallocation, we employ
an empirical methodology whereby we interact the aggregate debt-to-GDP ratio variables
with different sector-specificl4 indicators in a manner somewhat similar to Rajan and Zingales
(1998) and Larrain and Stumpner (2017). The general form of our empirical model looks as
follows:

13 This measure was proposed by Kehrig (2015), and it also accounts for Asker et al.’s (2014) critique that cross-
industry variability in MRPK could be (partly) due to “uncertainty” and associated adjustment costs faced by
different industries.
14 Henceforth, we will be referring to the 1-digit NACE Rev.2 sectors whenever we use the terms “sector” or
“industry”, unless specified otherwise.
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Capital_Misallocation;j; =
= Bo + B1(In[PrivateDebt]..—y X Z;) + B, (In[PublicDebt].—; X Z;)
+y(Xer X Zj) + &gt

where Capital_Misallocation.;; denotes the level of capital misallocation for macro sector j
in country ¢, X is a vector of time-varying country-level controls, and Z; is a sector-specific
(time-invariant) interacting variable.

We estimate our empirical model using the fixed-effects (within) regression, since our
explanatory variables of interest may be correlated with country and sector-specific
unobserved factors. We cluster standard errors at the country level. Additionally, we use
heteroscedasticity- and autocorrelation-consistent (HAC) standard errors as per Driscoll and
Kraay (1998). For robustness, we test our model using the generalized method of moments
(GMM) estimation as proposed by Arellano and Bover (1995) and Blundell and Bond (1998).

4. Results

4.1. Baseline regressions

In this section we discuss the results of our panel regressions. As explanatory variables, we
use the natural logarithms of private debt, public debt, government consumption, taxes on
income, profits and capital gains, trade, and sectoral average real turnover across firms; we
also control for the long-term interest rate and the indices for capital account openness!> and
the quality of political institutions. We use the lagged values of the (logs of) private and public
debt in order to account for potential endogeneity concerns, and also the lagged value of the
capital account openness index—as in Larrain and Stumpner (2017)—since it is unlikely to
have an immediate effect on capital misallocation.

Table 1 reports the results of fixed effects regressions where the explanatory variables are
interacted with the sectoral-level indicator of external finance dependence. The results
strongly suggest that an increase in private debt exacerbates capital misallocation and more
so in sectors with higher financial dependence. In other words, those sectors that depend
more on external finance—and are hence more likely to benefit from higher credit
availability—experience a larger increase in dispersion of marginal revenue products of
capital following a rise in private sector indebtedness. Public debt, on the other hand, does not
seem to affect capital misallocation after controlling for other potential determinants. The
effect of capital account openness is found to be negative, meaning that financial liberalization
reduces capital misallocation, supporting the findings of Larrain and Stumpner (2017). The
coefficient on the long-term interest rate also has a negative sign, suggesting that declining
interest rates tend to increase the dispersion of returns to capital—a finding that is supported
by some recent studies including Cette et al. (2016), Gopinath et al. (2017), and Caggese and

15 This index is normalized to take values between 0 and 1.
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Pérez-Orive (2019). We do not find any significant effect on capital misallocation of other
control variables.

Table 2 reports the regression estimates where we interact the explanatory variables with
the indicator of average credit constraints. The estimates of the coefficients of private debt are
similar in sign to those in Table 1: in sectors with a higher share of credit constrained firms, a
rise in private debt increases capital misallocation significantly more as compared to sectors
with a lower share of credit constrained firms. Although the coefficient of public debt is
significantly positive in several columns that exclude most of the controls, it loses any
significance when all controls are included. The long-term interest rate is found to improve
capital allocation, as in Table 1, when we use the Driscoll-Kraay standard errors.

Table 3 shows the results of regressions where the explanatory variables are interacted
with sectoral R&D intensity. The strong amplification effect of private debt is again confirmed:
a rise in private debt increases capital misallocation particularly in sectors that are more
technologically intensive. A potential explanation for this is that R&D-intensive sectors are
more likely to be credit constrained due to higher informational asymmetries, lower collateral
value of firms (because of the higher usage of intangible assets such as human capital and
specialized machinery), and highly uncertain and skewed investment returns (Carpenter and
Petersen, 2002; Fauceglia, 2015). Public debt, again, does not seem to have any significant
capital misallocation effect. While we find the sign of the effect of financial openness to be
similar to that in Table 1, meaning that capital account liberalization improves capital
allocation (more in highly R&D-intensive sectors), we fail to find any significant effect of
interest rates in the current estimation.

We also regress capital misallocation on the two components of private debt separately:
non-financial corporations’ debt and household debt. The results are given in Table 4. In these
regressions, we omit public debt since we find that (i) its effect is insignificant anyway and (ii)
it does not add noticeably to the explanatory power of the regression model. We can see from
the table that both corporate debt and household debt have significant amplifying effects on
capital misallocation, but the effect of corporate debt is much larger than—almost three times
as large as—that of household debt. This is both an intuitive and important finding, since (i)
capital misallocation is mainly the problem of the corporate sector, and (ii) this suggests that
excessive corporate debt could be an important factor in reallocating resources toward
unproductive firms, hence negatively affecting countries’ TFP and long-run growth, as
opposed to medium-run (negative) growth effects of household debt (Mian et al., 2017).

4.2. Robustness tests

As a robustness check of our baseline specification, we estimate our regression model
using the system GMM procedure as proposed by Blundell and Bond (1998)—though without
the autoregressive term!6—by instrumenting the explanatory variables with their lags as

16 Since our baseline specification is static and assumes no autocorrelation in the error term, we do not include
the lagged dependent variable in our GMM regressions. The results of the Arellano-Bond tests for AR(1) and
AR(2) in first differences (given in Table B1) indeed imply no serial autocorrelation in the error terms.
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described in Holtz-Eakin et al. (1988). In order to avoid the overfitting of endogenous
variables and the associated bias caused by too many instruments, we collapse the instrument
matrix as recommended by Roodman (2009). Since our data are unbalanced and include gaps,
instead of first differencing, we employ the forward orthogonal deviations to transform our
variables as proposed by Arellano and Bover (1995). Standard errors are clustered at the
country level.

Table B1 in the Appendix reports the one-step system GMM estimates using two different
instrument sets: all the lags of the explanatory variables dated t — 2 and earlier, and those
dated from t — 2 to t — 10. The results strongly support our earlier finding that private debt
accumulation increases capital misallocation given our sectoral-level indicators such as
financial dependence, average credit constraints, and R&D intensity, albeit the coefficients are
not significant at the 1% level in the case of the interaction with average credit constraints.
Public debt, on the other hand, is found to have a somewhat negative effect on capital
misallocation when our explanatory variables are interacted with financial dependence and
technological intensity. We can see that the coefficients on private debt estimated with the
GMM are smaller in magnitude than those estimated with the fixed effects estimator when the
explanatory variables are interacted with the indicators of financial dependence and credit
constraints, while the GMM-estimated coefficients are larger in magnitude when our
explanatory variables are interacted with the indicator of technological intensity. All of the
private debt coefficients estimated with the GMM, however, lie within the 95% confidence
interval of those estimated with the fixed effects estimator. As before, we find negative
coefficients for capital account openness and the long-term interest rate (where the
coefficients on capital account openness are statistically significant only when we use
financial dependence and technological intensity as interacting variables), suggesting that
financial openness and higher interest rates tend to improve capital allocation. Moreover,
demand conditions (proxied by average real turnover) are found to be positively correlated
with capital misallocation in some of the regressions, while the quality of political institutions
seems to reduce capital misallocation in all the interactions.

In Table B2 in the Appendix, we present the results of the robustness checks—using both
the fixed effects and the GMM estimators—where we exclude four countries: Croatia and
Romania due to the lack of data on the long-term interest rate, and Germany and Spain due to
the small number of observations for the MRPK dispersion (Germany has 16 observations due
to the data availability for the manufacturing sector only, and Spain has 56 observations since
the data are available only starting from 2009). In addition, the data on credit constraints are
not available for Hungary and Slovak Republic for the regressions using the indicator of credit
constraints as an interacting (sectoral-level) variable. The results in Table B2 show that our
findings regarding the effect of private debt are robust to excluding certain countries from
regressions.

In Table B3 in the Appendix, we use alternative sectoral-level indicators for interaction
with our country-level explanatory variables. All of these indicators are available from
CompNet database at the sectoral level; we average them over the available time period for
each country-sector. In columns (1)-(3), we use the industry standard deviation of credit
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constraints (instead of the industry mean as we did earlier) to interact with our country-level
variables. Here, we hypothesize that private debt may disproportionately increase capital
misallocation in sectors with more heterogeneous credit constraints. In columns (4)-(9), we
use as our interacting variable two different measures of sectoral competitive structure:
average markups (calculated as per De Loecker and Warzynski, 2012) and the skewness of
sectoral TFP distribution.l” Qur conjecture here is that market imperfections such as the lack
of competition could be the source of capital misallocation, whereby private debt may
exacerbate this misallocation particularly in sectors with a low level of competition (or a high
level of concentration). The results in Table B3 strongly support our hypotheses that private
debt disproportionately increases capital misallocation in sectors with more heterogeneous
credit constraints, higher average markups, and more skewed TFP distribution. Public debt is
found to have no significant effect except in one regression, column (5), where it is found to
increase capital misallocation when the Driscoll-Kraay standard errors are used. Capital
account liberalization is found to have a significantly negative effect on capital misallocation
when interacted with the skewness of TFP distribution, and the interest rate is found to have
a negative significant effect when interacted with the dispersion of credit constraints.

Overall, our results suggest that excessive private debt accumulation is much more
detrimental to the efficiency of capital allocation across firms than public debt, while the latter
has no robust capital misallocation effect in our sample of European countries. We find that a
rise in private debt disproportionately increases the dispersion of returns to capital in sectors
that are, on average, more dependent on external finance, more credit constrained, more
technologically intensive, and less competitive. This confirms our intuition that continuous
debt build-up in the private sector exacerbates capital misallocation by feeding on financial
frictions, market imperfections and existing differences across firms. Our finding that higher
long-term interest rates may sometimes reduce capital misallocation—particularly in sectors
with higher financial dependence and credit constraints—strengthens this case because
excessive debt accumulation goes hand in hand with low interest rates. To a certain extent, we
also confirm the earlier finding of Larrain and Stumpner that capital account liberalization
improves capital allocation, probably because this allows financially constrained firms to
access foreign capital markets, including foreign equity capital. An important message of this
paper, however, is that private debt has turned out to be the most significant and robust
determinant of capital misallocation among all its potential macroeconomic determinants that
we have used as explanatory variables in our panel regressions. Thus we believe that this fact
needs further and deeper exploration, since it pertains to real economic effects of the financial
sector that has the potential to destabilize entire economies.

Although the aggregate productivity effects of private debt accumulation is beyond the
scope of this paper, we take seriously Aghion et al. (2019), who find a two-sided effect of
credit access on productivity growth resulting in an inverted-U relationship. Thus we
conjecture that private debt may increase aggregate TFP at low levels of debt-to-GDP ratio by
enabling firms to invest in new technologies, while high levels of private debt may reduce

17 Dias et al. (2019) suggest the skewness of an industry TFP distribution as an inverse measure of the sectoral
competitive structure.
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aggregate TFP growth due to its capital misallocation effect dominating the investment effect.
Testing this conjecture, however, is left for future research.

5. Conclusion

The past two decades of research in international macroeconomics has seen a number of
studies finding nonlinear effects of private and public debt on economic growth. In addition,
findings of some very recent studies have suggested that there might be an inverted-U
relationship between debt accumulation and aggregate productivity growth. At the same time,
another active strand of research has shown that misallocation of capital and labor across
firms is responsible for a significant part of the differences in total factor productivity across
countries. These developments have led us to ask the question about the possible role of debt
build-up in generating these productivity differences.

In this paper, we aim to find out whether increases in private and public indebtedness
affect capital misallocation, which is measured as the dispersion in the return to capital across
firms in different industries. For this, we use a novel dataset containing industry-level data for
18 European countries and control for different macroeconomic indicators as potential
determinants of capital misallocation. We exploit the within-country variation across
industries in such indicators as external finance dependence, credit constraints, technological
intensity, and the degree of competition. Our results show that private debt accumulation
significantly increases capital misallocation, particularly in industries with high financial
dependence, high R&D intensity, a larger share of credit-constrained firms and a lower level of
competition among firms. In other words, private debt accumulation seems to act as a factor
amplifying the negative impact of financial frictions and market imperfections on
macroeconomic outcomes. When considering the two components of private debt, we find
that corporate debt has a much larger amplifying effect on capital misallocation as compared
to household debt, although the coefficients of both corporate debt and household debt are
significant. On the other hand, we fail to find any significant and robust effect of public debt on
capital misallocation within industries in our sample.

One of the extensions of our empirical analysis in this paper would be to develop a
theoretical model that accounts for the observed amplification effect of private debt on capital
misallocation. Another extension would be to quantitatively analyze the implications of the
misallocation-aggravating effects of private debt accumulation for the long-run aggregate
productivity growth. A further extension still would be to test the relationship between
private and public debt and misallocation for a wide range of developing countries, since the
structural differences between advanced and developing economies might give rise to a
different finance-productivity nexus. We leave these and other extensions of our analysis for
future research.
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Appendix A: Summary statistics of variables by country

Belgium
Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Government consumption (% of GDP)

Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality

Indicator of credit constraints

Croatia

Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Government consumption (% of GDP)
Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality
Indicator of credit constraints

Czech Republic
Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Government consumption (% of GDP)

Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality

Indicator of credit constraints

Denmark

Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Government consumption (% of GDP)
Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality
Indicator of credit constraints

Finland

Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Obs.
108
108
108
108
108
108
108
108
108
108
108

Obs.
135
135
135
135
135
135
135
129
135
135

Obs.
104
117
117
117
117
117
117
117
117
117
117

Obs.
142
142
142
142
142
142
142
142
140
142
142

Obs.
133
133
133
133
133

26

Mean
0.777
188.12
98.88
1
3.31
23.21
15.49
153.21
21597.94
23.38
0.104

Mean
0.494
119.47
56.68
0.68
19.38
5.30
84.59
9578.41
19.34
0.055

Mean
0.406
62.40
34.64
0.995
3.44
20.30
7.59
131.14
12822.01
21.11
0.102

Mean
0.572
215.75
41.87
1
3.39
25.45
28.35
94.15
13684.37
26.00
0.074

Mean
0.290
149.77
45.30
1
3.49

Std. Dev.
0.493
20.98
6.30

0
1.09
1.05
0.59

10.12

13216.95
1.13
0.024

Std. Dev.
0.628
23.62
19.18
0.07
0.85
0.42
5.49

6383.44
0.90
0.019

Std. Dev.
0.434
9.88
6.74
0.016
1.27
0.82
0.79
17.74
8550.6
1.52
0.023

Std. Dev.
0.647
34.05
6.53

0
1.44
1.14
1.10
8.72

10802.48
1.35
0.025

Std. Dev.
0.637
25.21
8.58

0
1.32

Min.
0.109
156.11
87.03
1
0.84
21.59
14.37
136.04
4116.01
21.5
0.035

Min.
0.019
80.85
36.60

0.42
18.28

4.76
72.67

2365.07
17.58
0.033

Min.
0.002
4691
27.46
0.940

0.58
19.22

6.57
95.02

2827.49

18.5

0.082

Min.
0.038
155.26
27.35
1
0.69
23.87
27.20
80.88
3483.41
23
0.043

Min.
0.000
112.33
32.65
1
0.72

Max.
2.902
214.07
107.02
1
4.42
24.49
16.40
164.71
48124.33
24.5
0.234

Max.
3.579
143.37
85.71
0.70
20.57
6.13
94.69
34374.34
20.13
0.147

Max.
2.754
77.20
4491

1

4.84
22.26

8.74

158.73
33897.22

22.5

0.205

Max.
3.838
252.71
52.35
1
5.66
27.94
31.69
104.83
59120.53
27.04
0.169

Max.
3.870
193.20
63.54
1
5.48



Finland

Government consumption (% of GDP)

Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality

Indicator of credit constraints

France

Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Government consumption (% of GDP)
Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality
Indicator of credit constraints

Germany
Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Government consumption (% of GDP)

Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality

Indicator of credit constraints

Hungary
Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Government consumption (% of GDP)

Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality

Italy
Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Government consumption (% of GDP)

Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality

Indicator of credit constraints

Obs.

133
133
133
133
133
133

Obs.

99
99
99
99
99
99
99
99
99
99
99

Obs.

16
16
16
16
16
16
16
16
16
16
16

Obs.

150
150
150
150
150
150
150
150
150
150

Obs.
125
125
125
125
125
125
125
125
125
125
125

27

Mean
22.32
16.05
75.51
15062.96
27.21
0.034

Mean
0.775
161.05
78.75
1
3.30
23.44
10.12
56.35
13667.51
22.67
0.094

Mean
0.241
119.88
68.14
1
3.47
18.67
10.43
72.66
12810.33
25.09
0.218

Mean
0.416
96.57
67.04
0.90
7.07
21.15
8.50
145.66
10089.5
20.82

Mean
0.347
109.73
110.23
1
4.42
19.41
13.49
51.86
13638.83
19.80
0.153

Std. Dev.
1.75
1.29
5.59

10180.06
1.00
0.011

Std. Dev.
0.301
13.57
11.95

0
0.82
0.64
0.65
3.17

7324.34
1.84
0.033

Std. Dev.
0.206
8.20
8.03

0
1.25
0.54
0.70

10.71

5394.52
0.77

0

Std. Dev.
0.487
25.99
9.70
0.18
1.40
091
1.26
19.84

7825.75
2.03

Std. Dev.
0.467
16.12
10.95

0
0.69
0.59
0.72
3.75

8401.96
1.75
0.042

Min.
19.81
14.49
66.24

4699.8
25.17
0.020

Min.
0.262
139.32
64.54
1
1.67
22.43
8.56
50.46
2808.91
19.54
0.041

Min.
0.058
106.54
57.74
1
1.16
17.50
9.26
53.37
5997.89
23.25
0.218

Min.
0.011
51.49
51.38
0.42
3.43
19.67
6.25
113.73
1996
17.5

Min.
0.007
82.37
99.79

1

2.89
18.41
12.36
45.61

3213.24

16.5

0.103

Max.
24.74
19.75
86.51

43220.58
28
0.056

Max.
1.850
180.29
94.89
1
4.30
24.13
11.07
60.48
27885.09
24.83
0.149

Max.
0.890
131.00
80.95
1
5.26
19.56
11.38
85.87
19980.77
26
0.218

Max.
3.934
131.24
79.91
1
9.12
22.92
10.22
171.57
44800.15
25

Max.
3.815
127.32
131.78
1
5.49
20.63
14.54
56.18
34477.21
22.54
0.265



Lithuania

Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Government consumption (% of GDP)
Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality
Indicator of credit constraints

Netherlands

Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Government consumption (% of GDP)
Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality
Indicator of credit constraints

Poland

Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Government consumption (% of GDP)
Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality
Indicator of credit constraints

Portugal
Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Government consumption (% of GDP)

Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality

Indicator of credit constraints

Romania

Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Government consumption (% of GDP)

Taxes on income, prof. & cap. gains (% of GDP)

Obs.
142
142
142
142
142
142
142
142
140
142
142

Obs.
118
120
120
120
120
120
120
120
118
120
118

Obs.
99
99
99
99
99
99
99
99
99
99
99

Obs.
80
90
90
90
90
90
90
90
90
90
90

Obs.
88
88
88
88
88
64
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Mean
0.355
58.54
27.37
0.889
5.28
18.96
6.95
124.59
5261.64
18.87
0.116

Mean
0.727
245.97
53.82
1
3.60
23.94
9.63
131.76
18433.11
26.35
0.118

Mean
0.619
69.00
50.12
0.472
5.01
18.33
6.77
83.97
12606.06
20.74
0.100

Mean
0.782
210.24
100.94
1
5.57
19.65
9.19
72.51
10581.47
21.11
0.116

Mean
0.380
35.57
26.32
0.984
15.33
5.71

Std. Dev.
0.594
19.24
9.92
0.125
2.77
1.65
1.87
26.32

3590.16
1.06
0.034

Std. Dev.
0.472
24.34
8.02

0
1.12
2.04
0.43

13.97

12158.96
1.01
0.041

Std. Dev.
0.374
12.73
3.64
0.072
1.08
0.34
0.61
7.73

8421.89
0.67
0.014

Std. Dev.
0.420
12.86
25.68

0
2.61
1.01
1.03
5.89

7279.18
2.54
0.040

Std. Dev.
0.451
6.87
11.09
0.037
1.23
0.43

Min.
0.002
29.32
14.56
0.699

1.38
16.61

4.30
83.27

1070.82
16
0.069

Min.
0.135
216.25
41.97
1
1.45
20.44
8.80
112.65
3141.16
24.08
0.072

Min.
0.120
43.31
44.16
0.449

2.70
17.93

6.25
70.27

2658.92

19.5

0.036

Min.
0.058
187.60
68.44
1
2.42
18.12
7.98
61.08
2502.71
18
0.076

Min.
0.005
21.35
11.88
0.879
13.74

5.03

Max.
4.121
86.83
42.59

1

14.00
22.40

9.52

166.87
14293.98
20
0.297

Max.
2.969
289.12
67.10
1
5.40
26.48
10.26
154.29
48785.33
27.63
0.211

Max.
2.820
83.40
55.69
0.699

6.12
19.12

8.03
96.01

44081.69

21.5

0.129

Max.
3.028
231.38
130.59
1
10.55
21.43
10.96
80.22
35129.67
24
0.303

Max.
2.849
43.34
39.22

1

17.54

6.33



Romania

Trade (% of GDP)

Average real turnover

Index of political institutions quality
Indicator of credit constraints

Slovak Republic
Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Government consumption (% of GDP)

Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality

Slovenia

Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Government consumption (% of GDP)
Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality
Indicator of credit constraints

Spain

Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Government consumption (% of GDP)
Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality
Indicator of credit constraints

Sweden

Dispersion in normalized MRPK

Private debt (% of GDP)

Public debt (% of GDP)

Chinn-Ito capital account openness index
Long-term interest rate

Government consumption (% of GDP)
Taxes on income, prof. & cap. gains (% of GDP)
Trade (% of GDP)

Average real turnover

Index of political institutions quality
Indicator of credit constraints

Obs.

88
76
88
33

Obs.

142
142
142
142
134
142
142
142
141
142

Obs.

106
106
106
106
106
106
106
106
104
106
106

Obs.

56
63
63
63
63
63
63
63
63
63
63

Obs.
111
111
111
111
111
111
111
111
111
111
111
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Mean
74.95
4670.08
15.60
0.196

Mean
0.608
63.49
42.45
0.571
4.36
18.91
6.16
154.09
14859.03
20.05

Mean
0.469
108.73
48.94
0.807
3.98
19.08
7.39
135.18
12114.46
20.01
0.157

Mean
0.803
201.51
80.46
1
4.08
19.97
9.30
57.81
14619.31
20.79
0.199

Mean
0.560
184.86
42.00
1
2.98
25.38
16.02
85.71
9849.17
27.18
0.068

Std. Dev.
7.24
2494.13
1.02
0.049

Std. Dev.
0.516
13.70
8.52
0.216
1.63
0.82
0.54
23.42

12263.76
1.00

Std. Dev.
0.512
15.15
22.95
0.110
1.38
0.98
0.80
10.36
8315.7
1.52
0.022

Std. Dev.
0.355
14.81
18.34

0
1.35
0.49
0.37
5.83
9587
1.55
0.056

Std. Dev.
0.597
21.47
4.17

0
1.14
0.70
1.26
4.31

5358.48
0.23
0.018

Min.
59.32
1187.32
14
0.103

Min.
0.006
47.54
28.46
0.166

0.89
17.22

5.33

110.70
1799.03
18.5

Min.
0.000
83.67
21.80
0.699

1.15
17.29

6.31

112.62
2844.98
18.04
0.122

Min.
0.081
175.03
52.70
1
1.74
19.34
8.77
46.50
3329.71
18.71
0.150

Min.
0.000
141.57
36.71
1
0.72
24.07
14.50
76.15
3189.28
27
0.055

Max.
82.77
9987.25
16.5
0.243

Max.
3.588
85.86
54.74
0.750

8.04
20.16

7.04

184.33
52769.78
21.5

Max.
2.957
125.33
82.62
1
5.81
20.43
8.65
146.15
32399.69
21.5
0.263

Max.
2.418
215.98
100.37
1
5.85
20.52
9.64
63.61
39990.55
23.08
0.316

Max.
2.736
210.90
48.88
1
4.64
26.33
18.22
93.36
22889.56
27.5
0.141
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