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Abstract

This paper analyzes the microeconomic channels by which financial liberaliza-
tion affects aggregate productivity. We exploit cross-sectoral differences in external
financial dependence and find that liberalization increases productivity dispropor-
tionately in industries heavily dependent on external finance. Next, we decompose
industry productivity into an efficiency and an allocation term, measured by the
firm size-productivity covariance, and find that productivity gains are driven en-
tirely by an increase in the allocation term. According to our findings, improved
allocation comes through a better allocation of capital, as opposed to labor: liberal-
ization reduces the variance of the marginal product of capital across firms, reduces
the covariance between firm productivity and marginal product of capital, and in-
creases the covariance between firm market share and marginal product of capital.
Finally, we find that financial liberalization increases the covariance between firm
debt and marginal product of capital, which further confirms the key role of finance
in the reallocation process.
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1 Motivation

Cross-country differences in income per capita are very large. There is a growing con-

sensus that total factor productivity (TFP) is more important than factor accumulation

in accounting for these differences (Klenow and Rodriguez-Clare, 1997; Hall and Jones,

1999). One potential source of low aggregate productivity is resource misallocation: the

economy may fail to allocate available inputs towards their most productive use. This

can result in sizable differences in TFP across countries (Hsieh and Klenow, 2009).

We study financial market frictions as a factor behind resource misallocation. In an

economy with an imperfect financial market, some firms face constraints to the quantity of

capital they can demand. For instance, banks may require collateral to secure repayment

of a loan. If a firm cannot pledge sufficient collateral to take out a loan large enough

for its optimal size, its marginal product of capital will be above the interest rate. As

a result, there will be dispersion in the marginal product of capital across firms in the

economy, which shows up in aggregate data as low TFP.

This paper analyzes the microeconomic channels between financial frictions and mis-

allocation by studying a group of ten transition economies that liberalized their financial

markets in the 1990s. During this period, these countries drastically reduced government

control of the financial sector. Financial liberalization improved the efficiency of financial

intermediation and reduced financial constraints. We use a large firm-level dataset to

estimate the causal effect of liberalization on the allocation of capital across firms and

on TFP. We provide the first reduced form assessment on the micro-level mechanisms by

which financial frictions affect misallocation and aggregate productivity.

Estimating the effects of financial liberalization on productivity is challenging for two

reasons. First, since these countries were transitioning from a command to a market

economy, other concurrent reforms might be driving the relationship. To disentangle the

effect of financial liberalization from other reforms, we exploit cross-sectoral differences

in external financial needs, as in Rajan and Zingales (1998). Since liberalization reduces

borrowing constraints, it should benefit disproportionately firms producing in industries

that require more external finance in order to produce. We estimate the differential effect

of liberalization across industries with different requirements for external finance.

If another reform increases productivity uniformly across industries, its effect will be

canceled through the cross-sectoral comparison. To address the possibility that other

reforms might affect especially financially dependent industries, we control for the inter-
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action between a large array of reform indicators and industry financial dependence. Our

identification assumption is that after controlling for such indicators, there are no other

policies that affect productivity disproportionally in industries facing high requirements

of external finance.

The second challenge for identification is that the decision to deregulate might be

endogenous. Financial liberalization could be the policy response to productivity growth

in financially dependent industries. We argue that this possibility is highly unlikely for

two reasons. First, financial liberalization was largely induced by external pressures from

outside governing bodies such as the European Union (EU), the IMF, and the OECD.1

Second, we document that financially dependent industries have relatively low political

strength, which makes it hard for them to influence the government in their advantage.

We estimate firm-level productivity as the residual from a Cobb-Douglas production

function.2 We then calculate industry TFP as the weighted average of productivity of

all firms in the industry. Our first set of results indicates that financial liberalization

increases TFP disproportionally in industries heavily dependent on external finance. The

differential effect across industries is sizable. After a large reform, TFP in industries

with high financial dependence increases by 12 percent more than in industries with low

dependence.

To analyze whether these TFP gains are driven by a better allocation of resources

or by an increase in firm-level efficiency, we conduct a standard industry productivity

decomposition (Olley and Pakes, 1996). We express industry TFP as the sum of an

efficiency term and an allocation term. The first term measures the average productivity

of firms in the industry. The second term, constructed as the firm size-productivity

covariance, measures the efficiency of resource allocation within the industry.3 We find

that TFP gains are driven entirely by an increase in the allocation term.

Next, we analyze the channels by which the improved allocation takes place. According

to our findings, financial liberalization reduces the within-industry variance of marginal

product of capital and increases the covariance between firm market share and marginal

1The countries in our sample were seeking EU membership and accession imposed strict guidelines
regarding financial markets. Also, many of the countries were asking for financial support from the IMF
and expressed their commitment to undertake financial sector reforms in order to obtain such help.

2Since we lack information on firm-level prices, throughout the paper we use a revenue-based measure
of productivity, as apposed to a physical -based measure. See Foster et al. (2008) for a detailed analysis
of the differences between these two productivity measures.

3Bartelsman et al. (2012) argue that the Olley and Pakes decomposition is a useful summary measure
of the impact of distortions to allocative efficiency.
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product of capital, particularly in financially dependent industries.4 This indicates that

after reform financially constrained firms (with high marginal product of capital) demand

more capital and expand towards their unconstrained level, which brings their marginal

product of capital closer to the interest rate. We also find that liberalization reduces the

covariance between firm productivity and marginal product of capital, indicating that

highly productive firms expand following reform.

Finally, we find that finance plays a fundamental role in the capital reallocation pro-

cess. In particular, financial liberalization increases the covariance between firm debt

and marginal product of capital, disproportionally in industries with high external finan-

cial dependence. This indicates that financially constrained firms finance their expansion

through more borrowing from banks. We find no effects on the variance of marginal prod-

uct of labor nor its covariance with either firm productivity, market share, and debt. This

suggests that the more efficient allocation is driven by an improvement in the allocation

of capital, as opposed to labor.

Related literature. This paper contributes to a broad literature analyzing the rela-

tionship between resource misallocation, productivity, and economic underdevelopment

(Banerjee and Duflo, 2005; Restuccia and Rogerson, 2008; Guner et al., 2008; Hsieh and

Klenow, 2009).

In particular, our paper relates to a recent literature analyzing the relationship between

financial frictions and misallocation (Midrigan and Xu, 2012; Buera et al., 2011; Moll,

2012). There are three differences between this line of work and our paper. First, these

papers all use quantitative models of financial frictions. Our paper complements this

line of work by conducting a reduced form estimation and focusing on a concrete episode

of financial reform. Second, while these papers seek to quantify the impact of financial

frictions on TFP, we seek to understand the microeconomic channels by which financial

frictions affect TFP. Finally, these papers study the effect of financial frictions in the

steady state. Instead, we focus on the transition to the steady state, where firms are

unable to accumulate internal funds and grow out of their constraints.

The starting point of the transmission mechanism that we analyze in this paper is the

reduction in financial frictions following financial liberalization. Our paper builds on a

growing literature documenting that liberalization improves the efficiency of financial in-

4We assume Cobb-Douglas production functions, so our measure of marginal product of capital is
proportional to the average product of capital.
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termediation and reduces borrowing constraints. At the cross-country level, Laeven (2003)

finds that liberalization reduces the sensitivity of firm investment to cash flows, partic-

ularly for small firms. Several other country studies use micro-level data and document

similar results (Harris et al., 1994; Jaramillo et al., 1996; Gelos and Werner, 2002).

To identify the effect of lower financial frictions on economic activity, we follow the

methodology developed by Rajan and Zingales (1998) of exploiting heterogeneity across

industries. Gupta and Yuan (2009) and Levchenko et al. (2009) also follow this method-

ology and find that financial liberalization increases output and TFP disproportionally

in financial dependent sectors. Since these papers use industry-level data, they cannot

analyze the factors leading to the TFP gains. We contribute to this literature by us-

ing firm-level data and providing evidence that productivity gains arise from a better

allocation of resources.

Finally, our relates to the work of Galindo et al. (2007) and Abiad et al. (2008). Both

papers use micro-level data to provide evidence that financial liberalization is associated

with an improvement in the allocation of investment. Unlike these papers, we have an

identification strategy that allows us to estimate the causal effect of the reform. In

addition, while these papers use data only on publicly traded firms, we also include

private firms. We can therefore focus on the firms for which financing frictions are most

binding and use a sample of firms which is an order of magnitude larger.

2 Theoretical framework

This section provides a simple theoretical framework to understand the connections be-

tween finance, misallocation, and aggregate productivity. The model delivers a series of

testable implications that will be analyzed in the data.

2.1 Environment

Consider an industry with two factors of production, capital (k) and labor (l). There are

two types of agents, firms and workers. Firms are heterogeneous regarding productivity

(z ≥ 0) and net worth (a ≥ 0). The joint distribution is denoted F (z, a). Labor is

supplied inelastically at the wage rate w. The economy is small and open so takes the

cost of capital (r) and price of the good (normalized to one) as given. The production
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function of firms is:

y = z(kαl1−α)ν ,

where α ∈ (0, 1) and v ∈ (0, 1) is a span of control parameter that induces decreasing

returns to scale.

2.2 Factor demands

The labor market of the economy is perfectly competitive. However, the capital market

is imperfect. Firms can borrow (b) only a multiple θ − 1 of their net worth:

b ≤ (θ − 1)a (1)

This formulation of the capital market imperfection is analytically convenient. The

parameter θ captures the degree of financial repression of the economy.5 By varying it,

we can trace out all degrees of capital market efficiency. θ →∞ corresponds to a perfect

capital market while θ = 1 means that the capital market is completely shut down.

If the capital market were perfect, each firm would demand factors in order to maximize

π(z) = maxk,l{z(kαl1−α)v − rk − wl}. The optimal factor demands are derived from the

first order conditions, fk(k
∗(z), l∗(z)) = r and fl(k

∗(z), l∗(z)) = w.

With an imperfect capital market, the maximum amount of capital that a firm with

net worth a can demand is b + a = θa. The level of net worth that allows the firm with

productivity z to demand its optimal level of capital is k∗(z)/θ. The set of constrained

firms is therefore:

C = {(a, z) : a < k∗(z)/θ}

For the constrained firms, the shadow cost of capital equals the constrained marginal

product of capital:

c(a, z) = fk(θa, l)

Note that for a given amount of net worth, a more productive firm will have a higher

marginal product of capital. The cost of capital for unconstrained firms is r. We can

therefore write the marginal product of capital as:

fk(a, z) = max{c(a, z), r}

Note that since the labor market of the economy is frictionless, the marginal product

of labor will always be equalized to the wage rate, i.e. fl(θa, l) = w.

5The borrowing constraint (1) can be microfounded by introducing an asymmetric information problem
in the model.
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2.3 Equilibrium and aggregation

Aggregate capital demand equals the sum of capital demands of unconstrained and con-

strained firms. Given that the economy is small and open, aggregate capital supply is

elastic and thus equilibrium capital equals capital demand. Likewise, aggregate labor

demand is equal to the sum of labor demands of unconstrained and constrained firms. In

equilibrium, the wage rate ensures that aggregate labor demand equals aggregate supply.

Denote by ωk and ωl the capital and labor share of a firm, i.e. ωk = k/K and ωl = l/L.

Then a firm’s output can be re-expressed as:

y = z[(ωkK)α(ωlL)1−α]ν = zω̃(KαL1−α)ν ,

where ω̃(z, a) = (ωαkω
1−α
l )ν denotes the share of a firm in economy-wide capital and labor.

As a result, aggregate output can be represented by the following aggregate production

function:

Y =

∫ ∫
zω̃(z, a)(KαL1−α)νdF (z, a) = Z(KαL1−α)ν ,

where total factor productivity, Z, is a weighted-average of firm productivities:

Z =

∫ ∫
zω̃(z, a)dF (z, a) (2)

To gain some intuition, we expand equation (2) as the sum of an efficiency and a

allocation term:6

Z = E[z̃] + Cov[ω̃(a, z), z] (3)

The first term captures average firm productivity adjusted by an appropriate weight.

The second term, the size-productivity covariance, captures how well existing resources

are allocated across firms. The larger the covariance, the higher the share of production

allocated to the more productive firms and hence the better the allocation of resources.

2.4 Financial liberalization

In the model, financial liberalization consists of a policy that increases the parameter θ,

which makes the financing constraint (1) less binding. The effects of financial liberalization

are the following.

6Note that Z =
∫ ∫

zω̃dF =
∫ ∫

(z − E[z] + E[z])(ω̃ − E[ω̃] + E[ω̃])dF =
∫ ∫

(z − E[z])(ω̃ − E[ω̃])dF +∫ ∫
E[z]E[ω̃]dF = Cov[ω̃(a, z), z] + E[z]E[ω̃].
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Prediction 1. Financial liberalization increases the firm size-productivity covariance lead-

ing to an increase in total factor productivity.

Since the borrowing constraint becomes less binding, productive firms with low net

worth can expand towards their unconstrained level. Since more resources are allocated to

more productive firms, the size-productivity covariance increases. Given that individual

productivity is fixed by assumption, this leads to an increase in total factor productivity

(equation (3)). To analyze the mechanisms behind the better allocation of resources,

consider the following predictions.

Prediction 2. Financial liberalization reduces the variance of the marginal product of

capital across firms.

With a perfect capital market, firms equalize their marginal product of capital to

the cost of capital, so there is no dispersion in the marginal product of capital across

firms. However, when the capital market is imperfect, constrained firms cannot demand

sufficient capital as to equalize marginal product of capital to the cost of capital. After

reform, constrained firms can demand more capital, which reduces the wedge between

marginal product and cost of capital. As a result, the dispersion of the marginal product

of capital across firms decreases.

Prediction 3. Financial liberalization reduces the covariance between firm productivity

and marginal product of capital.

We can further decompose the covariance term of equation (3) as follows:7

Cov[log(ω(a, z)), log(z)] =
σ2
z

1− ν
− αν

1− ν
Cov[log(fk(a, z)), log(z)], (4)

where σ2
z = Var(log(z)). With a perfect capital market, the marginal product of cap-

ital for all firms equals the cost of capital. As a result, Cov[log(fk(a, z)), log(z)] = 0, and

the size-productivity covariance is maximized at the value σ2
z

1−ν . With an imperfect capital

market, given a level of wealth, a more productive firm will be more constrained and will

produce with a higher marginal product of capital. This induces a positive covariance

between marginal product of capital and productivity, which lowers the size-productivity

7Given that in our empirical implementation we work with logs, we decompose the covariance term
in logs as well. We also replace ω̃ by ω = y

Y , the market share of a firm. This has little relevance, since
Cov[log(ω(a, z)), log(z)] = σ2

z + Cov[log(ω̃(a, z)), log(z)].
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covariance (equation (4)).8 Financial liberalization allows productive unconstrained firms

to expand and produce with a lower marginal product of capital. This reduces the covari-

ance between productivity and the marginal product of capital.

Prediction 4. Financial liberalization increases the covariance between firm market share

and marginal product of capital

With an imperfect capital market, given a level of productivity, a firm with less net

worth will be more constrained and produce with a higher marginal product of capital. As

a result, market share and marginal product of capital are negatively related. Financial

liberalization allows low-net worth constrained firms to expand. Assume, for the mo-

ment, that the wage rate is fixed. Then capital demand for unconstrained firms remains

the same. Since the aggregate capital stock increases, the market share of constrained

firms increases and of unconstrained firms decreases. This effect is reinforced in general

equilibrium. Increased capital demand by unconstrained firms increases labor demand,

which drives up the wage rate. Unconstrained firms reduce their optimal capital demand,

which further reinforces the effect on market shares. Therefore, the reform increases the

covariance between market share and the marginal product of capital.

Prediction 5. Financial liberalization increases the covariance between firm debt and

marginal product of capital.

Among unconstrained firms, firm debt is not related to the marginal product of capital,

since the latter is equal to the given cost of capital. However, among constrained firms,

firm debt is proportional to net worth. As a result, for a given level of productivity,

constrained firms with low net worth can borrow less and produce with a high marginal

product of capital. This induces a negative covariance between firm debt and marginal

product of capital. Since financial liberalization allows constrained firms to borrow more,

the policy will increase this covariance.

Finally, note that in the model firms produce where the marginal product of labor

equals the wage rate. As a result, the marginal product of labor is equalized across firms.

8In the model, the unconditional covariance between the marginal product of capital and productivity
is zero, as long as wealth and productivity are not very highly correlated. In that case, however, the
model would imply that large firms in the market tend to be more constrained than small firms, which is
an un-intuitive result. We therefore assume that the covariance between wealth and productivity is low
enough, such that, on average, small firms are constrained, and the covariance between productivity and
the MPK is positive.
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Therefore, financial liberalization does not affect the variance of the marginal product of

labor nor its covariance with either firm productivity, market share, and debt.

3 The reforms

3.1 Reform process

Starting in the beginning of the 1990s, Eastern European countries undertook dramatic

reforms in their transition from centrally planned to free market economies. Financial

liberalization was a key component of the second phase of the transition, which was de-

signed to be market deepening.9 State-owned banks were privatized. Ceilings on interest

rates and controls to credit were lifted. Barriers to foreign bank entry and foreign capital

flows were reduced.

Our sample consists of eight Eastern European EU member countries (Bulgaria, Czech

Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania) together with Russia

and Ukraine. The number of countries included in the analysis is limited by firm-level

information. The coverage of additional Eastern European countries in our firm-level

dataset, Amadeus, is extremely poor.

The decision to deregulate financial markets was largely induced by external pressures

from outside governing bodies such as the EU, the IMF, and the OECD. Of the countries

under study, eight became members of the EU.10 To join the EU, a state needs to fulfill

economic and political conditions summarized in the Copenhagen criteria. The economic

criteria require a sizable reduction of government intervention in the financial sector and

had a substantial influence on policies in transition economies. For example, in 1997 the

European Commission, in its report on the progress of the Czech Republic in the accession

process, recommended that bank privatization would bring the country closer towards

fulfillment of the Copenhagen criteria. It then consistently pushed for bank privatization

in successive annual assessments (Vliegenthart and Horn, 2007). This external pressure

from the EU emerged as a dominant factor for domestic policymaking: Schimmelfennig

and Sedelmaier (2004) argue that “The credibility that the EU will reward rule adoption

9The first phase of transition consisted of market-enabling reforms while the third phase consisted of
market-sustaining economic reforms. See EBRD (2007) for details.

10Czech Republic, Estonia, Hungary, Latvia, Lithuania, and Poland joined the EU in 2004. Part of
the same wave of enlargement was the accession of Bulgaria and Romania in 2007, which were unable to
join in 2004 but constitute part of the same enlargement.
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with membership . . . emerges as the most important factor influencing the cost-benefit

calculations of CEEC governments . . . the fulfillment of EU acquis conditions became the

highest priority in CEEC policy-making, crowding out alternative pathways and domestic

obstacles.”

In their request for financial support from the IMF, many countries expressed their

commitment to undertake financial sector reforms. For example, the letter of intent (LOI)

of Bulgaria in 1998 stated that “Our priorities in the structural areas are to complete pri-

vatization of the state banks and enterprises and to develop and deepen financial markets.”

The LOI of Ukraine in 1998 stated that “Financial sector reform and an acceleration of

privatization will also be important elements of our medium-term program.”

Finally, three of the countries under study (Czech Republic, Hungary, and Poland)

became members of the OECD. The OECD also imposed pressure on its prospective

members. For example, following the division of the country into two republics in 1993, the

Czech Republic authorities began to map the steps toward capital account liberalization.

According to a number of former officials interviewed, the process of eliminating capital

controls was largely driven by the country’s prospective accession to the OECD (IMF,

2005).

3.2 Reform data

The data on financial liberalization used in this paper comes from Abiad et al. (2010).

The authors create a time-varying index of liberalization that measures the removal of

government control of the financial sector. Recognizing the multifaceted nature of financial

liberalization, the index is an aggregation along seven dimensions: (1) credit controls, (2)

interest rate controls, (3) bank entry barriers, (4) state ownership of banks, (5) capital

account restrictions, (6) prudential bank regulations, and (7) securities market policy.

Along each dimension, a country is given a final score on a graded scale from zero to

three, with zero corresponding to the highest degree of repression and three indicating

full liberalization. The index therefore ranges from 0 to 21. Figure I plots the cumulative

change of the financial liberalization index for the ten transition economies in our sample.11

[Include Figure I here]

11Our sample spans between 1994 and 2005 since the Amadeus firm-level dataset starts from 1994 and
the financial liberalization data ends in 2005.
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Among all countries, Ukraine presents the highest level of financial repression during

this period. In 2005, Ukraine’s index of financial liberalization was less than 70 percent of

the maximum level. Estonia, on the other hand, is the country with the least government

intervention in the financial sector. Hungary is the economy that most rapidly deregulated

its financial markets during these years. Its financial liberalization index almost doubled

between 1994 and 2005. Privatization of state owned banks, elimination of capital flows

restrictions, and reduction of entry barriers to foreign banks constitute the most important

components of financial liberalization in transition economies.

4 Firm-level dataset

The firm-level data we use comes from Amadeus. Amadeus is a commercial dataset

provided by Bureau van Dijk (BvD). It contains financial information on millions of

publicly traded and private firms across Western and Eastern European countries. BvD

collects the data from local information providers, which in most cases are the local

company registers. The dataset comes in yearly versions and each vintage includes up to

ten years of information per firm.

Table I reports the coverage of firms for the ten transition economies. We focus

exclusively on manufacturing firms. The data provides information on roughly 180,000

companies.

[Include Table I here]

The differences in the number of firms across countries is due to different filing require-

ments for companies. In most cases, these filing requirements are related to size criteria

or to the mode of incorporation.12 The large number of Romanian firms is attributed to

the exceptional coverage of small firms: 77 percent of Romanian firms have less than 10

employees in the first year they appear in the data, which is by far the highest percentage

across all countries.13

Our sample period is characterized by a significant increase in the number of observed

firms over time. According to BvD representatives, the inclusion of small-and medium-

sized enterprises has contributed significantly to this trend. In our empirical analysis,

12For instance, in Bulgaria all companies that match at least two out of the following three criteria have
to file: at least 50 persons staff, total assets at least EUR 500.000, or turnover at least EUR 1.000.000.
In Hungary, all companies except private entrepreneurs have to file records.

13The average for other countries is 40 percent.
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the coefficient of interest will be identified by within-country variation across industries.

A potential concern might be that the increase in coverage was biased across industries.

Although this would not directly affect our main variables of interest, such as the size-

productivity covariance or variance of marginal product of capital, it would directly affect

industry-level totals (e.g. total output or total number of employees). We therefore check

whether the increase in the number of firms is biased across industries with different

degrees of financial constraints. We do not find evidence of any such bias.14

Due to data restrictions, we do not provide a detailed analysis of the intensive versus

extensive margin dimension of reallocation. Due to the nature of the filing requirements,

we are unable to capture entry or exit if entrants are either too small to meet the filing

requirements or if they start their business in a mode of incorporation that excludes them

from the requirement to file. Similarly, we cannot distinguish between firms that exited

the market and firms that fell below the size restrictions for filing or changed their mode

of incorporation.

Another threat for the representativeness of our data is the survivorship bias inherent

in the construction of Amadeus. If a firm has stopped filing, it is kept in the dataset for

four subsequent years and is then deleted. This biases the coverage towards surviving

firms. For our study, it is essential to follow firms for consecutive years. We overcome

this bias by appending two versions (2006 and 2002) of the dataset. Firms that exited

prior to 2002 and got deleted in the 2006 version of the dataset are reported in the 2002

vintage and will therefore be included in our appended dataset.

Amadeus includes a large number of small and medium-sized enterprises (SMEs).

Since financial frictions are particularly binding for smaller firms, this represents a distinct

advantage over datasets that only contain listed companies (e.g. Worldscope). Table II

reports the distribution of employment across firms in different size bins. The two bottom

rows compare the average across countries in Amadeus with data on the universe of firms

from Eurostat.

[Include Table II here]

Although Amadeus contains many SMEs, we can see from the Table that they are

under-represented in our data. However, since SMEs should suffer more than large firms

from financial frictions, we think of this bias in coverage as going against us finding an

effect of financial liberalization on aggregate productivity.

14This evidence is not reported here to conserve space, but is available from the authors upon request.
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5 Empirical strategy

5.1 Identification strategy

As explained in the Introduction, there are two threats to identification. First, there

could be other concurrent reforms that also increase productivity. To disentangle the ef-

fect of financial liberalization from other potential reforms, we exploit variation in external

financial dependence across industries. Some industries inherently need more external fi-

nancing than others (Rajan and Zingales, 1998). As an industry’s dependence on external

finance increases, the availability of outside capital becomes more important. As a result,

liberalization should benefit disproportionately firms producing in industries with high

requirements for external finance.

If another reform takes place at the same time and affects all industries equally, its

effect will be cancelled by the cross-sectoral comparison. However, there might be other

reforms that affect industries with different financial needs differentially. We address this

issue by controlling explicitly for the interaction of a large set of observable reforms with

external financial dependence. In particular, we use the internal, external, and privati-

zation reform indicators constructed by Campos and Horvath (2009). Our identification

assumption is that after controlling for these additional reforms, there are no other policies

that increase productivity particularly in financially dependent industries.

The second threat to identification is that a country might deregulate its financial

market in order to accommodate the needs of an industry with high productivity growth.

If the industry is highly financially dependent, this would impose a problem of reverse

causality. However, as discussed in the previous section, the decision to deregulate was

triggered mainly by pressures from external organizations, which are largely unrelated

to industry-specific characteristics. Furthermore, we provide evidence that financially

dependent industries exhibit relatively low political strength, which makes the possibility

of reverse causality even more unlikely. We use two proxies of industry-level political

strength, computed at the beginning of the sample. The first is relative size, which is

measured as the share of assets of an industry relative to the economy wide assets. Panel

(a) of Figure II shows that industries with high financial needs are actually associated

with low relative sizes. The second proxy we use is the degree of industry fragmentation,

which we compute using the Herfindahl index.15 From panel (b) we can observe that

15The Herfindahl index is calculated by squaring the market share of each firm and then summing the
resulting numbers, i.e. Hs =

∑
i ω

2
si.
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the relationship between concentration and financial dependence is weak, and if anything

negative.

[Include Figure II here]

5.2 External financial dependence

Our measure of dependence on external funds comes from Rajan and Zingales (1998). The

authors define financial dependence for a firm as capital expenditures minus cash flow from

operations divided by capital expenditures. For technological reasons, some industries

require more external finance than others. Industries that operate in large scales, with

long gestation periods, high R&D, or high working capital needs will tend to be highly

dependent on external finance. The authors define financial dependence for a firm as

capital expenditures minus cash flow from operations divided by capital expenditures.

They construct a financial dependence index using the median of financial dependence

for U.S. publicly traded firms in each manufacturing industry. Table III reports the index

for the 22 two-digit manufacturing industries analyzed in our paper. Industries with low

financial dependence include tobacco, footwear and clothing in general; industries with

high external dependence include plastic products, machinery and professional equipment.

This lines up with the intuition that high external dependence is derived from large

minimum scales or high product development requirements.

[Include Table III here]

In this paper we extrapolate the U.S. based financial dependence measure to transition

economies based on the assumption that the sectoral technological differences persist

across countries. Note that measuring financial dependence with large publicly traded

U.S. firms, which are financially unconstrained, has the advantage of capturing the true

demand component for external finance. In addition, for identification, we don’t require

each country to have the same value of financial dependence in each sector. We only

require that the ranking of financial dependence across sectors to be the same in each

country. Finally, since we use a proxy for the true value of financial needs, we introduce

measurement error that results in attenuation bias, which can lead to underestimate the

true effect.16

16However, an amplification bias may also arise if financial dependence in the U.S. is a better proxy
in similar countries (Ciccone and Papaioannou, 2011). We followed the instrumental-variables procedure
suggested by the authors and find that this does not seem to be the case.
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5.3 Productivity decomposition

We start by measuring firm-level TFP residually from the production function:17

log(z)ist = log(y)ist − αks log(k)ist − αls log(l)ist, (5)

where i denotes a firm, s a sector, and t a year. y corresponds to revenues, k to fixed

assets, and l to number of employees.

Estimating equation (5) is challenging since an unobserved productivity shock affects

factor demands, which leads to simultaneity bias. Olley and Pakes (1996) and Levinsohn

and Petrin (2003) deal with this problem by using investment and intermediate inputs,

respectively, as proxies for the unobservable shock. Unfortunately, Amadeus does not

provide information on investment and the data available for intermediate inputs is almost

completely missing in our sample of countries.

Instead of estimating the parameters, we back out factor elasticities from industry-

level income shares. We impose constant returns to scale and measure the labor elasticity

for each industry as the average labor share of value added across all countries and years,

i.e. αls = (wl/va)s.
18 The data on labor shares comes from the UNIDO dataset. In section

7, we show that our results are robust to using labor productivity instead of TFP as a

measure of firm productivity.

Next, we define industry productivity as a weighted average of firm-level productivities:

log(Z)st =
∑
i

ωist log(z)ist,

where ωist is the share of revenues of firm i in total revenues of sector s. We use

the Olley and Pakes (1996) methodology to decompose industry productivity into two

components:

log(Z)st = log(z)st +
∑
i

(ωist − ωst)[log(z)ist − log(z)st], (6)

where ω and log(z) denote the unweighted mean share and unweighted mean (log)

productivity.19 The first component represents the efficiency term. It measures the con-

tribution of individual firm productivity to industry productivity. The second component,

17Amadeus series are available in US current dollars. We deflate all series to 2000 US dollars using the
PPI.

18Our results are robust to using time-varying country factor shares.
19Note that

∑
ω log(z) =

∑
(ω−ω+ω)[log(z)−log(z)+log(z)] = nω log(z)+

∑
(ω−ω)[log(z)−log(z)] =

log(z) +
∑

(ω − ω)[log(z)− log(z)].
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which equals the sample size-productivity covariance, represents the allocation term. A

large covariance indicates a higher the share of production allocated to more produc-

tive firms. This results in a better allocation of resources and therefore higher industry

productivity.

6 Results

6.1 Industry effects

We start by analyzing the effects of financial liberalization on industry output and its

components:

log(Q)cst = αRefct · EFDs + βxct · EFDs + ηct + ηcs + ηts + εcst for Q ∈ {Y,K,L, Z},

where Qcst denotes either output, capital, employment or TFP of country c in sector

s in year t. Refct denotes the financial reform index for each country in each moment of

time. EFDs measures sector s’s external financial dependence. xct is a vector including

internal, external, and privatization reform indicators. The coefficient of interest is α,

which measures the differential effect of financial liberalization across industries with

different needs for external finance.

The specification includes a full set of country-year, country-industry, and industry-

year fixed effects. Country-year effects control for country-specific time trends; country-

industry effects control for country-specific industry characteristics; and industry-year

effects control for industry-specific time trends. The standard errors are clustered at the

country level.20 The results are robust to block-bootstrapping, to clustering at the year

level, and two-way clustering at the country and year level.21

The results are presented in Table IV. According to column (1), financial liberaliza-

tion increases output disproportionately in industries with high requirements for external

finance. The effect is statistically significant at the 1 percent level.

[Include Table IV here]

20This allows for any intraclass correlation across industries within a country and any serial correlation
within a country across time.

21This evidence is available upon request.
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To interpret the magnitude of the effect, consider a country undertaking a large re-

form.22 The point estimate implies that liberalizing financial markets increases output in

the 75th-percentile industry by financial dependence (motor vehicles) by 11 percent more

than in the 25th-percentile industry (dressing of leather). Turning to the components of

industry output, we find no significant effect on either capital or labor. However, the effect

on TFP is highly significant at the 1 percent level. The differential effect on TFP across

industries is 12 percent. This finding is consistent with previous evidence documenting

that financial liberalization increases economic activity primarily by boosting aggregate

productivity (Levchenko et al., 2009).

6.2 Productivity decomposition

The TFP gains could be the result of higher firm productivity or a better allocation of

resources across firms. To disentangle these effects, we decompose TFP in an efficiency

term and an allocation term. We then analyze the effect of financial liberalization on each

of the two components:

log(Z)jcst = αRefct·EFDs+βxct·Fins+ηcs+ηct+ηst+εcst for j ∈ {efficiency, allocation}
(7)

Table V reports the results. Financial liberalization increases the allocation term

disproportionally in financially dependent industries. However, there is no significant

effect on the allocation term. In other words, TFP gains are driven entirely by a more

efficient allocation of resources.

[Include Table V here]

If after reform large firms yield higher productivity growth than small firms, this could

be captured by an increase in our allocation term. To check whether this is a potential

concern, we estimate the following firm-level productivity regression:

log(z)csit = α1Refct ·EFDs+α2Refct ·Largei+α3Refct ·EFDs ·Largei+ηct+ηst+ηi+εcst,

where, Largei is a dummy equal to one for firms above the median of employment

size in a country-industry-year cell and zero otherwise. Since α3 is is not statistically

22 Abiad et al. (2010) define a large reform as an episode in which the liberalization index increases
by three units. The differential effect of the reform on two industries with different levels of financial
dependence is α · 3 · (EFDh − EFDl).
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significant, we do not find evidence for this potential concern. The results are available

upon request.

6.3 Forces behind reallocation

To understand the mechanisms by which financial liberalization improves the allocation

of resources, we analyze the testable implications derived from our theoretical framework.

Given Cobb-Douglas production functions, the marginal product of factors are propor-

tional to the average products, fk = αksy/k and fl = αksy/l. We start by analyzing the

effects of financial liberalization on the within-industry variance of the marginal products

of factors:

Var[log(fm)]cst = αRefct · EFDs + βxct · EFDs + ηct + ηcs + ηst + εcst for m ∈ {k, l}

The estimation results are reported in Table VI. Financial liberalization decreases the

variance of the marginal product of capital particularly in industries with high external

financial dependence (column (1)). The effect is significant at the 5 percent level. Ac-

cording to the point estimate, the covariance in industries with high financial dependence

increases by 0.18 more than in industries with low dependence, which corresponds to more

than 10 percent of the average covariance of marginal product of capital in the sample

(0.18/1.6). On the other hand, there is no significant effect on the variance of the marginal

product of labor (column (2)).

[Include Table VI here]

Next, we analyze the effect of financial liberalization on the covariance between the

marginal product of factors and firm productivity:

Cov[log(fm), log(z)]cst = αRefct ·EFDs+βxct ·EFDs+ηct+ηcs+ηst+εcst for m ∈ {k, l}

According to column (1) of Table VII, financial liberalization reduces the covariance

between marginal product of factors and firm productivity disproportionately in finan-

cially dependent industries. The cross-industry differential effect is 0.07, which corre-

sponds to 9% of the sample covariance. From column (2), we can see that there is no

effect on the covariance between the marginal product of labor and productivity.

[Include Table VII here]
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Next, we analyze the effect of liberalizing financial markets on the covariance between

the marginal product of factors and firm market share:

Cov[log(fm), ω]cst = αRefct ·EFDs + βxct ·EFDs + ηct + ηcs + ηst + εcst for m ∈ {k, l}

Table VIII reports the results. Financial liberalization increases the covariance be-

tween marginal product of capital and market share particularly in industries with high

financial needs (column (1)), but has no effect on the covariance between marginal product

of labor and market share (column (2)).

[Include Table VIII here]

Finally, we study how financial liberalization affects the covariance between the marginal

product of factors and firm debt:

Cov[log(fm), log(b)]cst = αRefct ·EFDs+βxct ·EFDs+ηct+ηcs+ηst+εcst for m ∈ {k, l}

According to column (1) of Table IX, liberalization increases the marginal product

of capital and debt covariance disproportionately in financially dependent industries. In

particular, the covariance in an industries with high financial dependence increases by

0.13 more than in industries with low dependence. This corresponds to 30 percent of

the sample covariance (0.13/-0.44). Again, there is no significant effect on the covariance

between marginal product of labor and debt (column (2)).

[Include Table IX here]

7 Additional results

In this section we present a series of additional exercises that further support the main

results found in the paper.

Labor productivity. Throughout the paper, we have used TFP as a measure of effi-

ciency. An alternative measure of efficiency is labor productivity.23 The main advantage

23Several papers, including Bartelsman et al. (2012), use labor productivity for industry productivity
decompositions.
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of this measure is its simplicity, since it is calculated simply as the ratio between output

and employment. In Table X we show that the productivity decomposition produces the

same results when we use this alternative productivity measure. The differential effect

across industries is very similar in magnitude. Reallocation remains the factor entirely

driving the productivity gains.

[Include Table X here]

Asset tangibility. We check whether our results are robust to using an alternative

measure of industry financial constraints. As argued by Braun (2003) and Claessens and

Laeven (2003), firms might find it easier to raise outside capital in industries that employ

more tangible assets that can be pledged as collateral. They construct an industry asset

tangibility index as the share of net plant, property, and equipment in total assets for the

median publicly traded firm in each manufacturing industry in the U.S.

We re-estimate the effects of financial liberalization on the variance of marginal product

of capital and the covariance between marginal product of capital and TFP, market share,

and debt, using asset tangibility as the sectoral index. Results are reported in Table

XI. Since more asset tangibility indicates less financial constraints, we should expect the

opposite signs than the ones obtained using external financial dependence. This is exactly

what we find.

[Include Table XI here]

Wages. Financial liberalization alleviates financial frictions allowing constrained firms

to demand more capital. Since labor complements with capital, the reform also increases

labor demand and increases wages in equilibrium. Higher wages constitute the market

force that makes large unproductive firms reduce their size. In this section we test whether

financial liberalization boosts wages.24 Results are reported in Table XII.

[Include Table XII here]

24We construct wages at the firm level as the ratio between the wage bill and the number of employees.
We then aggregate wages to the industry level.
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According to the results, financial liberalization increases wages particularly in indus-

tries with high needs for external finance. According to the point estimate, liberalization

increases wages in industries with high financial dependence by 6 percent more than in

industries with low dependence.25

Hsieh and Klenow exercise. Hsieh and Klenow (2009) derive a popular methodology

to analyze misallocation in the context of a model. A benefit of the additional structure

is that it allows to calculate the counterfactual productivity gains from eliminating micro-

level frictions. They use a standard model of monopolistic competition with heterogeneous

firms to obtain the following expression for industry quantity-based TFP (see their paper

for details):

TFPs =

[∑
i

(
Asi

TFPRs

TFPRsi

)σ−1
] 1
σ−1

,

where TFPR denotes firm revenue productivity, TFPR average revenue productivity

in the industry, A is firm physical productivity, and σ elasticity of substitution across

products. If marginal products were equalized across firms, industry TFP would be:

Ās =

(∑
i

Aσ−1
si

) 1
σ−1

Therefore, the counterfactual TFP gains from eliminating firm-level distortions is:

Gs = 100

(
TFPs
Ās

− 1

)
We calculate the effect of financial liberalization on the counterfactual TFP gains.

Results are reported in Table XIII. According to column (1), liberalization reduces the

counterfactual gains disproportionally in industries with high financial dependence. Lower

counterfactual gains means that actual TFP is closer to optimal TFP, which means that

resources are being allocated more efficiently. The differential effect across industries is

11 percent, which corresponds to 10 percent of the average gains in the sample (11/113).

Hsieh and Klenow (2009) distinguish between distortions that raise the marginal prod-

uct of capital relative to labor (1 + τKsi = αs
1−αs

wLsi
RKsi

) from distortions that increase the

marginal products of capital and labor by the same proportion (1−τY si = σ
σ−1

wLsi
(1−αsi)PsiYsi ).

In columns (2) and (3) we analyze the effect of financial liberalization on the capital and

25These results have less statistical power since only 8 of the 10 countries report wage data.
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output distortions. The reform reduces the capital distortion but has not effect on the

output distortion, which is consistent with the results in the previous section.

[Include Table XIII here]

Creditor rights. Finally, we study the effects of financial liberalization vary according

to a country’s contracting institutions. Since financial liberalization increases financial

depth particularly in countries with solid contracting institutions (Galindo et al., 2007),

the effect on TFP should be increasing in the strength of creditor rights. We use the

creditor rights measure developed by Haselmann et al. (2010).

We divide the sample into countries with the creditor rights index at the beginning of

the sample above or below the median across all countries. We then re-estimate equation

(7) for each of the two groups. The results are reported in Table XIV. We find that the

differential effect of the reform is highly significant and large in magnitude for countries

with strong creditor rights (panel A). In contrast, there is no significant effect for countries

with weak creditor rights (panel B). The coefficients of both sub-samples are statistically

different from each other.

[Include Table XIV here]

8 Conclusions

In an economy with a perfect financial market, productivity is the only determinant of

firm size. If the financial market is underdeveloped, some firms may not be able to take

out a loan to achieve their optimal size. As a result, capital is not allocated towards its

most efficient use, which results in low aggregate productivity.

Financial liberalization alleviates borrowing constraints and should therefore weaken

the link between net worth and firm size. In this paper, we use a large firm-level dataset

and analyze the microeconomic channels by which financial liberalization affects alloca-

tion and aggregate productivity. To identify the causal effect of the policy, we exploit

differences in external financial needs across industries.

Our findings indicate that financial liberalization increases TFP particularly in finan-

cially dependent industries. We decompose industry productivity into an efficiency term

(measuring firm productivity) and an allocation term (measuring allocation quality) and
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find that a better allocation of resources drives entirely the TFP gains. The improved al-

location is manifested in a reduction in the variance of marginal product of capital across

firms, a reduction in the covariance between firm productivity and marginal product of

capital, an increase in the covariance between firm market share and marginal product

of capital, and an increase in the covariance between firm debt and marginal product of

capital. We find no effect on the variance of marginal product of labor nor its covariance

with either firm productivity, market share, and debt.

With our empirical methodology, we can only estimate the differential effect of finan-

cial liberalization on productivity across industries, not the overall effect. If we assume

that the level effect of the reform on the industry with lowest financial dependence is

zero, we can obtain a rough estimate of the aggregate effect by summing up the differ-

ential effect across sectors.26 According to this back-of-the-envelope calculation, financial

liberalization increases aggregate TFP by 35%, which is a sizable magnitude. Combining

the empirical results obtained in this paper with a quantitative model of financial fric-

tions in order to estimate more accurately the aggregate effect of the reform represents a

promising opportunity for further research.
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Figure I: Cumulative change in financial liberalization index for the ten transition
economies, 1994-2005
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Notes: the figure plots the cumulative change of the Abiad et al. (2010) financial liberalization index for the ten transition
economies between 1994 and 2005. The index takes values between zero and 21. The index aggregates seven financial sector
dimensions: (1) credit controls, (2) interest rate controls, (3) bank entry barriers, (4) state ownership of banks, (5) capital
account restrictions, (6) prudential bank regulations, and (7) securities market policy.
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Figure II: Proxies of industry political strength and external financial dependence
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Notes: the figure plots the relationship between industry political strength and external financial dependence. Panel (a)
measures political strength with an industry’s size relative to the economy. Panel (b) measures political strength with
industry concentration, computed as the Herfindahl index, Hs =

∑
i ω

2
si. Each industry is indexed with its two-digit ISIC

rev. 3 code. Source: own calculations based on Amadeus data and Rajan and Zingales (1998).
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Table I: Coverage of firms in Amadeus dataset

Country Number of Firms
Bulgaria 12,385
Czech Republic 9,179
Estonia 6,031
Hungary 1,567
Latvia 1,011
Lithuania 1,967
Poland 7,870
Romania 74,191
Russia 59,594
Ukraine 5,693
Total 179,488

Notes: the table reports the coverage of firms for the ten countries in our sample during the 1994-2005 period. Source: own
calculations based on Amadeus.

Table II: Employment distribution across different size bins in Amadeus dataset

Country 1< L <9 10< L <49 50< L <249 L >250
Bulgaria 2.3% 10.0% 26.4% 61.3%
Czech Republic 0.8% 7.1% 28.7% 63.4%
Estonia 7.7% 25.1% 37.0% 30.2%
Hungary 0.4% 4.4% 36.0% 59.1%
Latvia 0.3% 5.8% 39.9% 54.1%
Lithuania 0.4% 9.8% 34.7% 55.1%
Poland 0.2% 3.3% 29.5% 67.0%
Romania 5.9% 13.9% 27.0% 53.2%
Russia 2.1% 6.2% 19.4% 72.2%
Ukraine 0.1% 1.0% 15.1% 83.8%

Average Amadeus 2.0% 8.7% 29.4% 60.0%
Average Eurostat 7.6% 17.6% 31.2% 43.6%

Notes: the table reports the employment distribution across different size bins for the ten countries in our sample during
the 1994-2005 period. L stands for employment. It also compares the Amadeus average employment distribution with the
Eurostat distribution, which includes the universe of firms. Source: own calculations based on Amadeus and Eurostat.
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Table III: External financial dependence index across industries

(1) (2)
Industry ISIC External financial
name rev 3. dependence
Manufacture of food products and beverages 15 0.13
Manufacture of tobacco products 16 -0.45
Manufacture of textiles 17 0.24
Manufacture of wearing apparel 18 0.20
Tanning and dressing of leather 19 0.21
Manufacture of wood 20 0.28
Manufacture of paper and paper products 21 0.24
Publishing, printing and rep. of media 22 0.58
Manufacture of coke, refined petroleum products 23 0.26
Manufacture of chemicals and chemical products 24 0.24
Manufacture of rubber and plastics products 25 0.39
Manufacture of other non-metallic mineral products 26 0.12
Manufacture of basic metals 27 0.12
Manufacture of fabricated metal products 28 0.27
Manufacture of machinery and equipment 29 0.46
Manufacture of office, acc. and comp. machinery 30 1.01
Manufacture of electrical machinery and apparatus 31 0.65
Manufacture of radio, television and comm. equipment 32 1.00
Manufacture of medical, precision and optical inst. 33 0.71
Manufacture of motor vehicles, trailers and semi-trailers 34 0.46
Manufacture of other transport equipment 35 0.45
Manufacture of furniture; manufacturing n.e.c. 36 0.45

Notes: the table reports the external financial dependence index for the industries used in the sample. Financial dependence
is defined as the fraction of capital expenditures not financed by cash flow from operations. Source: own calculations based
on Rajan and Zingales (1998).
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Table IV: Effects of financial liberalization on industry output, capital, labor, and TFP

(1) (2) (3) (4)
Output Capital Labor TFP

Liberalization · EFD 0.137*** 0.025 0.029 0.151***
(0.040) (0.048) (0.023) (0.040)

Internal · EFD 0.006 0.015 0.026 -0.020
(0.031) (0.018) (0.015) (0.043)

External · EFD -0.054 -0.081 -0.015 -0.017
(0.057) (0.045) (0.027) (0.038)

Privatization · EFD -0.040 0.027 0.026* -0.076
(0.035) (0.037) (0.013) (0.050)

C-Y fixed effects yes yes yes yes
C-I fixed effects yes yes yes yes
S-Y fixed effects yes yes yes yes
Observations 1,717 1,717 1,717 1,717
R-squared 0.977 0.966 0.988 0.939

Notes: the table presents the estimates of the effects of financial liberalization on industry output, capital, labor and TFP.
EFD stands for external financial dependence. Standard errors in parentheses are clustered at the country level. ***, **, *
denote statistical significance at 1%, 5%, and 10%.

30



Table V: Effects of financial liberalization on industry TFP efficiency and allocation
components

(1) (2) (3)
Overall Efficiency Allocation

TFP term term

Liberalization · EFD 0.151*** -0.014 0.164***
(0.040) (0.017) (0.040)

Internal · EFD -0.020 -0.005 -0.015
(0.043) (0.012) (0.039)

External · EFD -0.017 0.019 -0.036
(0.038) (0.013) (0.032)

Privatization · EFD -0.076 -0.004 -0.072*
(0.050) (0.013) (0.037)

C-Y fixed effects yes yes yes
C-I fixed effects yes yes yes
S-Y fixed effects yes yes yes
Observations 1,717 1,717 1,717
R-squared 0.939 0.985 0.753

Notes: the table presents the estimates of the effects of financial liberalization on industry TFP and its efficiency and
allocation components. EFD stands for external financial dependence. Standard errors in parentheses are clustered at the
country level. ***, **, * denote statistical significance at 1%, 5%, and 10%.
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Table VI: Effects of financial liberalization on the variance of marginal product of factors

(1) (2)
Variance Variance

MPK MPL

Liberalization · EFD -0.229** 0.001
(0.084) (0.049)

Internal · EFD 0.022 -0.025
(0.032) (0.022)

External · EFD 0.041 -0.021
(0.061) (0.013)

Privatization · EFD 0.281*** 0.016
(0.031) (0.033)

C-Y fixed effects yes yes
C-I fixed effects yes yes
S-Y fixed effects yes yes
Observations 1,717 1,717
R-squared 0.815 0.739

Notes: the table presents the estimates of the effects of financial liberalization on the variance of the marginal product of
capital (column (1)) and the variance of the marginal product of capital labor (column (2)). MPK stands for marginal
product of capital and MPL for marginal product of labor. EFD stands for external financial dependence. Standard errors
in parentheses are clustered at the country level. ***, **, * denote statistical significance at 1%, 5%, and 10%.

32



Table VII: Effects of financial liberalization on the covariance between marginal product
of factors and firm productivity

(1) (2)
Covariance MPK Covariance MPL

and firm TFP and firm TFP

Liberalization · EFD -0.090** 0.029
(0.036) (0.023)

Internal · EFD 0.015 -0.004
(0.018) (0.011)

External · EFD 0.022 0.008
(0.044) (0.022)

Privatization · EFD 0.148*** 0.026***
(0.021) (0.006)

C-Y fixed effects yes yes
C-I fixed effects yes yes
S-Y fixed effects yes yes
Observations 1,717 1,717
R-squared 0.854 0.852

Notes: the table presents the estimates of the effects of financial liberalization on the covariance between the marginal
product of capital and firm productivity (column (1)) and the covariance between the marginal product of labor and firm
productivity (column (2)). MPK stands for marginal product of capital, MPL for marginal product of labor, and TFP for
total factor productivity. EFD stands for external financial dependence. Standard errors in parentheses are clustered at
the country level. ***, **, * denote statistical significance at 1%, 5%, and 10%.
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Table VIII: Effects of financial liberalization on the covariance between marginal
product of factors and firm market share

(1) (2)
Covariance MPK and Covariance MPL and

firm market share firm market share

Liberalization · EFD 0.006** 0.001
(0.003) (0.002)

Internal · EFD -0.001 -0.001
(0.001) (0.001)

External · EFD -0.002 -0.003
(0.002) (0.002)

Privatization · EFD -0.005** -0.000
(0.001) (0.001)

C-Y fixed effects yes yes
C-I fixed effects yes yes
S-Y fixed effects yes yes
Observations 1,717 1,717
R-squared 0.814 0.680

Notes: the table presents the estimates of the effects of financial liberalization on the covariance between the marginal
product of capital and firm market share (column (1)) and the covariance between the marginal product of labor and firm
market share (column (2)). MPK stands for marginal product of capital and MPL for marginal product of labor. EFD
stands for external financial dependence. Standard errors in parentheses are clustered at the country level. ***, **, * denote
statistical significance at 1%, 5%, and 10%.
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Table IX: Effects of financial liberalization on the covariance between marginal product
of factors and firm debt

Covariance MPK Covariance MPL
and firm debt and firm debt

Liberalization · EFD 0.174* -0.002
(0.080) (0.025)

Internal · EFD -0.010 -0.048**
(0.029) (0.021)

External · EFD 0.061 -0.006
(0.049) (0.029)

Privatization · EFD -0.087** -0.027
(0.031) (0.017)

C-Y fixed effects yes yes
C-I fixed effects yes yes
S-Y fixed effects yes yes
Observations 1,717 1,717
R-squared 0.712 0.789

Notes: the table presents the estimates of the effects of financial liberalization on the covariance between the marginal
product of capital and firm debt (column (1)) and the covariance between the marginal product of labor and firm debt
(column (2)). MPK stands for marginal product of capital and MPL for marginal product of labor. EFD stands for
external financial dependence. Standard errors in parentheses are clustered at the country level. ***, **, * denote statistical
significance at 1%, 5%, and 10%.
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Table X: Effects of financial liberalization on industry labor productivity efficiency and
allocation components

(1) (2) (3)
Labor Efficiency Allocation

productivity term term

Liberalization · EFD 0.215*** 0.019 0.196**
(0.062) (0.019) (0.066)

Internal · EFD -0.030 -0.000 -0.030
(0.066) (0.007) (0.065)

External · EFD -0.070 -0.002 -0.068
(0.065) (0.017) (0.057)

Privatization · EFD -0.107 -0.027** -0.080
(0.075) (0.010) (0.067)

C-Y fixed effects yes yes yes
C-I fixed effects yes yes yes
S-Y fixed effects yes yes yes
Observations 1,717 1,717 1,717
Observations 1,717 1,717 1,717
R-squared 0.888 0.989 0.639

Notes: the table presents the estimates of the effects of financial liberalization on industry labor productivity and its
efficiency and allocation components. EFD stands for external financial dependence. Standard errors in parentheses are
clustered at the country level. ***, **, * denote statistical significance at 1%, 5%, and 10%.
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Table XI: Financial liberalization and the microeconomic channels using asset tangibility

(1) (2) (3) (4)
Variance Covariance Covariance Covariance

MPK MPK & TFP MPK & share MPK & debt

Liberalization · Tang 0.665*** 0.326** -0.012 -0.591***
(0.142) (0.109) (0.007) (0.165)

Internal · Tang -0.065 -0.027 0.001 -0.003
(0.110) (0.074) (0.004) (0.067)

External · Tang -0.078 -0.034 0.002 -0.111
(0.146) (0.102) (0.005) (0.094)

Privatization · Tang -0.653*** -0.276** 0.009** 0.291**
(0.160) (0.108) (0.004) (0.095)

C-Y fixed effects yes yes yes yes
C-I fixed effects yes yes yes yes
S-Y fixed effects yes yes yes yes
Observations 1,717 1,717 1,717 1,717
R-squared 0.809 0.848 0.811 0.711

Notes: the table presents the estimates of the effects of financial liberalization on the variance of marginal product of
capital (column (1)), the covariance between firm productivity and marginal product of capital (column (2)), the covariance
between firm market share and marginal product of capital (column (3)), and the covariance between firm debt and marginal
product of capital (column (4)), using asset tangibility as the measure of industry financial constraints. MPK stands for
marginal product of capital and TFP for total factor productivity. Tang stands for asset tangibility. Standard errors in
parentheses are clustered at the country level. ***, **, * denote statistical significance at 1%, 5%, and 10%.
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Table XII: Effects of financial liberalization on industry wages

(1)
Industry wages

Liberalization · EFD 0.064**
(0.025)

Internal · EFD -0.015
(0.033)

External · EFD -0.033
(0.056)

Privatization · EFD 0.197
(0.110)

C-Y fixed effects yes
C-I fixed effects yes
S-Y fixed effects yes
Observations 1,350
R-squared 0.977

Notes: the table presents the estimates of the effects of financial liberalization on industry wages. EFD stands for external
financial dependence. Standard errors in parentheses are clustered at the country level. ***, **, * denote statistical
significance at 1%, 5%, and 10%.
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Table XIII: Effects of financial liberalization on Hsieh and Klenow (2009) counterfactual
TFP gains, capital distortions, and output distortions

(1) (2) (3)
Counterfactual Capital Output

TFP gains distortion distortion

Liberalization · EFD -13.860** -0.149** 0.004
(5.653) (0.049) (0.017)

Internal · EFD -1.257 -0.030 0.006
(4.641) (0.040) (0.005)

External · EFD 1.300 0.129*** 0.018
(6.082) (0.034) (0.011)

Privatization · EFD -10.929 0.113 -0.027
(11.144) (0.112) (0.020)

C-Y fixed effects yes yes yes
C-I fixed effects yes yes yes
S-Y fixed effects yes yes yes
Observations 1,222 1,396 1,222
R-squared 0.724 0.839 0.919

Notes: the table presents the estimates of the effects of financial liberalization on the Hsieh and Klenow (2009) counterfactual
TFP gains from eliminating micro distortions (column(1)), on capital distortions ((column(2)), and on output distortions
(column(3)). EFD stands for external financial dependence. Standard errors in parentheses are clustered at the country
level. ***, **, * denote statistical significance at 1%, 5%, and 10%.
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Table XIV: Effects of financial liberalization on industry TFP components and creditor
rights strength

(1) (2) (3)
Industry Efficiency Allocation

TFP term term

A. Strong creditor rights

Liberalization · EFD 0.125*** 0.032* 0.093**
(0.028) (0.014) (0.033)

Internal · EFD -0.054** 0.030* -0.084**
(0.015) (0.012) (0.022)

External · EFD 0.020 0.002 0.018
(0.020) (0.016) (0.026)

Privatization · EFD 0.057 -0.062 0.119
(0.117) (0.048) (0.130)

C-Y fixed effects yes yes yes
C-I fixed effects yes yes yes
S-Y fixed effects yes yes yes
Observations 945 945 945
R-squared 0.964 0.992 0.832

B. Weak creditor rights

Liberalization · EFD -0.072 -0.050 -0.021
(0.054) (0.025) (0.062)

Internal · EFD 0.003 -0.030 0.033
(0.066) (0.023) (0.049)

External · EFD -0.106* -0.005 -0.101*
(0.044) (0.021) (0.037)

Privatization · EFD -0.091* -0.020 -0.071**
(0.029) (0.015) (0.016)

C-Y fixed effects yes yes yes
C-I fixed effects yes yes yes
S-Y fixed effects yes yes yes
Observations 772 772 772
R-squared 0.941 0.986 0.779

Notes: the table presents the estimates of the effects of financial liberalization on industry TFP and its efficiency and
allocation components for different levels of creditor rights. Panel A considers the subset of countries with strong creditor
rights and panel B countries with weak creditor rights. EFD stands for external financial dependence. Standard errors in
parentheses are clustered at the country level. ***, **, * denote statistical significance at 1%, 5%, and 10%.
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