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Abstract

In this paper, I study the impact of financial integration on between-firm
wage inequality using an unbalanced panel for 20 European countries over
the period 1999-2021. With the impulse response functions estimated using
local projections, I find that financial integration, as measured by the sum
of external assets and liabilities, is associated with increased wage inequality
within industries. These effects are more pronounced in the mid-term rather
than in the short-term. The direction of financial integration, i.e., whether it
involves an increase in external assets or liabilities, also matters: inward finan-
cial integration significantly increases wage inequality, while outward financial
integration does not. I also provide empirical evidence on the channel of dis-
tributional effects of financial integration. The financial integration shocks
widen the capital intensity (the capital-to-labor ratio) gap within industries,
which in turn widens the labor productivity gap. Through this channel, fi-
nancial integration may affect between-firm wage inequality. Furthermore,
the impact of financial integration on wage inequality depends on the exter-
nal financial dependence of individual industries, while the moderating effect
of financial development in each country is less definitive.
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1 Introduction

Increased income inequality within countries is one of the major concerns of our

time. Over the past few decades, income inequality has risen in many developed

and developing countries. An increase in income inequality can reduce the purchas-

ing power of a significant portion of households, undermining economic growth. A

high level of income inequality can also fuel social unrest, distrust of government in-

stitutions, and political polarization. The various determinants of income inequality

have been discussed in the literature, but there is no consensus yet.

Much of the literature has recently pointed out the role of international financial

integration as a key driver of rising income inequality. Several empirical studies

have argued that financial liberalization (or capital account opening) is associated

with increased income inequality (Asteriou et al., 2014; de Haan & Sturm, 2017;

Erauskin & Turnovsky, 2019, 2022; Furceri & Loungani, 2018; Furceri et al., 2019;

Jaumotte et al., 2013; Li & Su, 2021). Similarly, some research has also found

empirical evidence on the adverse distributional effects of cross-border capital flows

(Liu et al., 2023; Yun, 2023). Among this recent stream of literature, however, only a

few studies focus on the relationship between international financial integration and

wage inequality (Eklou & Foster, 2023; Larrain, 2015).1 Since wages (or salaries)

are the most substantial portion of household income, understanding the impact of

international financial integration on wage inequality is crucial to understanding the

overall distributional effects of financial integration.

The existing literature studying wage inequality has mainly discussed the widen-

ing skill premium between high-skilled and low-skilled workers as the main driver

of rising wage inequality. On the other hand, since the seminal work of Abowd et

al. (1999), which introduced a framework to decompose wage dispersion, there has

been a growing body of literature emphasizing the role of firms in explaining wage

inequality (Akerman et al., 2013; Alvarez et al., 2018; Card et al., 2013; Criscuolo

et al., 2020; Song et al., 2019). According to these studies, firm heterogeneity may

contribute to rising wage inequality, meaning that some firms pay employees with

similar skill levels higher wages than others. The literature defines and analyzes this

as “between-firm wage inequality”, as distinct from “within-firm wage inequality”,

which reflects differences in workers’ characteristics such as education level, work

experience, and gender. However, theoretical and empirical answers to what drives

between-firm wage inequality remain controversial.

1 Overall income inequality can be more deeply analyzed by decomposing it into different
parts: changes in the distribution of production factors (roughly capital, labor, and land) among
households, changes in the remuneration of production factors, and changes in transfers received
and taxes paid by households (Cornia, 2011). Of these, changes in the remuneration of production
factors can be further decomposed into changes in the relative remuneration of production factors
and inequality in the remuneration of the same production factor, including wage inequality.
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To bridge these two streams of literature and contribute to the debate on the

distributional effects of international financial integration, I empirically examine

the impact of financial integration on the between-firm wage inequality in European

countries over the period 1999-2021, using the Competitiveness Research Network

(CompNet) dataset. The distributional effects of financial integration, measured by

the sum of total external assets and liabilities, may occur over the mid- to long-

term rather than immediately or within a year or two. For this reason, focusing on

contemporaneous or short-term effects makes it difficult to accurately analyze the

factors affecting wage dispersion. To shed light not only on the short-term effect of

financial integration on between-firm wage inequality but also on its dynamic mid-

to long-term effects, I estimate the impulse response functions of wage inequality to

financial integration shocks using local projections proposed by Jordà (2005) with

high-dimensional panel regressions.

The remainder of this paper is structured as follows: Section 2 provides a brief

overview of the relevant existing literature. Section 3 then describes the data, vari-

able construction, and empirical approach used in the analysis in this paper. Next,

Section 4 presents and discusses empirical results. Section 5 summarizes the main

findings and concludes.

2 Conceptual framework and related literature

Between-firm wage inequality

According to the classical theory of wage determination, the market wage is deter-

mined by the equilibrium between households’ labor supply and firms’ labor demand,

which depends on the marginal product of labor. In a competitive labor market,

each firm takes this market wage as a given, and firm heterogeneity plays no role

in how much firms pay their workers. From this basic view of macroeconomics and

labor economics, a large strand of existing literature studying wage inequality has

long focused on differences in workers’ skills, which reflect their education level and

work experience.

On the other hand, a growing body of literature has recently argued that firm

heterogeneity plays a significant role in wage determination and wage dispersion.

Since the seminal work of Abowd et al. (1999), many studies have analyzed wage

inequality by separately identifying “within-firm wage inequality” and “between-

firm wage inequality”. Within-firm inequality refers to dispersion in wages between

workers within firms. Between-firm inequality refers to the dispersion in average

wages across firms, which mainly arises from firm heterogeneity. With the grow-

ing availability of administrative matched employer-employee data, they have found
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that between-firm wage inequality accounts for a substantial proportion of overall

wage inequality. Using Swedish manufacturing data, Akerman et al. (2013) docu-

ment that much of the wage inequality exists within sectors and occupations across

workers with similar characteristics. Card et al. (2013) study the contribution of

firm heterogeneity in West German wage inequality using administrative data from

1985 to 2009. They argue that increasing firm heterogeneity explains a large share

of the rise in wage inequality. Similarly, Alvarez et al. (2018) document that firm

heterogeneity accounts for 40 percent of the total decrease in wage inequality in

Brazil. With a matched employer-employee database for the United States from

1978 to 2013, Song et al. (2019) find that two-thirds of the rise in wage inequality is

due to a rise in the dispersion of average earnings between firms. They also suggest

that rising between-firm variance is accounted for by a widening gap between firms

in the composition of their workers. Criscuolo et al. (2020) show that changes in

the dispersion of average wage between firms account for about half of the changes

in overall wage inequality, using a linked employer-employee dataset for 14 OECD

countries.

Financial integration

To study the impacts of international financial integration (henceforth “financial

integration”), we should first clarify how to define and measure it. The existing

literature has used various terms, such as “financial integration”, “financial glob-

alization”, and “capital account liberalization”, to refer to the trend toward more

closely coupled financial markets in neighboring countries, regions, and the global

economy and increased cross-border capital flows. In this paper, I use “financial

integration” rather than any of these concepts.2 The term “globalization” is often

used to describe a phenomenon in many different aspects: economic, political, so-

cial, and cultural. “Capital account liberalization” or “Capital account openness”

is mainly used to refer to a specific point in time associated with the capital ac-

count opening or financial deregulations. Most studies use the concept of “capital

account liberalization” to focus on changes in economic variables before and after

the episode of capital account liberalization (Bumann & Lensink, 2016; de Haan &

Sturm, 2017; Furceri & Loungani, 2018; Furceri et al., 2019; Larrain, 2015; Li & Su,

2021). However, the remarkable phenomenon of financial market integration should

be understood as a continuous process that accumulates over time rather than a

discontinuous process that occurs before and after a specific event at a particu-

lar time. The removal of domestic and international regulations restricting capital

flows, the reform of laws and institutions, the opening of bond markets, and the

2 However, all these concepts are closely related and are sometimes used synonymously in the
relevant literature (Gräbner et al., 2021).
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opening of equity markets are not simultaneous but rather a series of events. From

this perspective, we can adequately capture the entire evolution of this phenomenon

by using the term “financial integration” to refer to the closer interconnection of the

financial markets.

Existing measures of financial integration can be categorized into two groups:

“de-jure” and “de-facto” indicators.3 De-jure measures are based on a country’s

institutional and regulatory environment for cross-border capital transactions. On

the other hand, de facto measures are outcome-oriented indicators that reflect a

country’s actual position in global financial markets. As I will discuss later in

Section 3.1, I use de facto, not de jure, indicators in the analysis to measure financial

integration.

Link between financial integration and wage inequality

As reviewed above, several studies have emphasized the importance of firm het-

erogeneity for wage inequality, but the causes of rising wage inequality and firm

heterogeneity remain unresolved and controversial. In this paper, I aim to study the

role of financial integration as one of the drivers for those. The research question

of this paper is whether financial integration leads to an increase in between-firm

wage inequality. More precisely, this study hypothesizes that financial integration

increases wage inequality between large businesses and small and medium enter-

prises (SMEs). This argument implies that the wages of big firms, which initially

pay relatively high wages, may grow faster with financial integration than those of

SMEs.

To varying degrees across businesses, firms rely on external capital to finance

fixed costs that cannot be covered by retained earnings or internal cash flow from

business operations. These fixed costs typically relate to investment in fixed capi-

tal equipment, research and development (R&D) expenditures, and marketing and

advertising expenses. To meet the needs for these expenditures, firms raise funds

from banks and other financial institutions or take credit directly from domestic

and foreign investors. In addition, most variable costs, such as the purchases of

intermediate input, wages paid to workers, and land or equipment leases, are in-

curred before sales revenue is realized. Therefore, firms need to finance some of

these upfront variable costs through external financing.

Capital account opening and the resulting progress in financial integration (in-

creased cross-border capital flows) provide more opportunities for firms to obtain

external financing for operations and investments. These chances are critical for ex-

panding production capacity or improving product quality. The additional external

funds allow firms to grow, and firms can pay higher wages to their employees. How-

3 For more details, see Gräbner et al. (2021)
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ever, given some market imperfections, increased external finance may be unevenly

distributed among firms. Under the constraints of financial markets, increased cap-

ital inflows provide more finance to large businesses already paying higher wages to

their workers. Big firms publicly traded in financial markets have easier access to

external finance than SMEs, while many SMEs are financially constrained. More-

over, global investors tend to invest in big firms because information asymmetries in

financial markets prevent global lenders and investors from accurately valuing firms.

As mentioned in the introduction, only a few studies have examined the link

between financial integration and wage inequality. Larrain (2015) studies the impact

of the opening capital account on wage inequality, focusing on inequality between

skilled- and unskilled workers. Using aggregate and sectoral data in 20 developed

countries from 1975 to 2005, he finds that capital account liberalization increases

wage inequality, particularly in industries with high external financial dependence

and strong capital-skill complementarity. Eklou and Foster (2023) investigate the

impact of capital account liberalization on wage inequality using firm-level data in

ASEAN5 countries over the period 1995-2019. They suggest that capital account

liberalization increases between-firm wage inequality because wages in initially high-

wage firms grow faster than those in the lower part of the wage distribution.

3 Empirical methodology

3.1 Data

Wage inequality

In order to measure between-firm wage inequality, I use data from the CompNet

dataset, which compiles data obtained from administrative and public sources. This

dataset provides a variety of indicators computed at the firm level, covering non-

financial corporations with at least one employee in European countries. Indicators

of the CompNet dataset are aggregated to different levels according to sector defi-

nitions or firm characteristics, such as the location of firms. I employ the industry-

country-year level of aggregation among these aggregation levels, where industries

are classified corresponding to the 2-digit NACE Revision 2 industries. The most

recent version of the CompNet dataset, the 9th vintage, is an unbalanced panel

dataset on 22 European countries from 1999 to 2021.4 The analysis in this paper

focuses on 20 of these 22 countries, excluding Malta and the United Kingdom.5 It

is worth mentioning that all variables in the CompNet dataset are available for two

4 For most countries, however, data are only available up to 2020.
5 Malta’s undersized economy, small sample size for individual industries, and enormous ex-

ternal assets and liabilities significantly limit comparability with other countries. For the UK, data
at the 2-digit industry level are not available.
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samples, the “all” sample and the “20e” sample, which includes only firms with 20

or more employees. I use the latter to improve the coverage of the samples and

comparability between countries.6

To measure between-firm wage inequality within industries, I construct a vari-

able using information on the distribution of firms’ average wage (labor costs per

employee). The CompNet dataset provides statistics of percentiles for all indicators

included in the dataset, which allows for computing the dispersion in the firms’

average wages. Wage inequality is measured by calculating the ratio of the 90th

percentile of firms’ average wage to the 10th percentile (90-10 ratio) and the 50th

percentile (90-50 ratio).7

Table 1 reports summary statistics for between-firm wage inequality.8 Wage

inequality measured by the 90-10 and 90–50 ratios is, on average, 2.92 and 1.65,

respectively, which means that the average wage of the 90th percentile firm is 192%

and 65% higher than the average wage of the 10th percentile firm and the median

firm in each industry, respectively. As shown in the table, the distribution of wage

inequality is long-tailed to the right, indicating the presence of outliers. To address

potential bias from the exceptionally high values of wage inequality, I also conduct

a robustness check by excluding these observations.

Table 1: Descriptive statistics: between-firm wage inequality

Mean Median SD Min Max N

90-10 ratio 2.92 2.45 1.76 1.19 34.93 16,243

90-50 ratio 1.65 1.54 0.47 1.05 17.78 16,243

Source: CompNet dataset and author’s calculation

The level of between-firm wage inequality varies by country. Figure A.1 in the

Appendix shows the average 90-10 ratio for each country. Wage inequality in Cen-

tral and Eastern European countries tends to be higher than in Western European

countries. In Hungary, Latvia, and Romania, the 90th percentile firms pay their

workers about four times higher than the average wage of the 10th percentile firms,

while the average 90–10 ratios in Belgium, Finland, and Sweden are about two.

6 The main reason for having two samples is that in some countries, firms are legally obliged to
report their balance sheet data only when certain size thresholds are met. For more detail, see the
User Guide for the 9th Vintage of the CompNet Dataset, available at https://www.comp-net.

org/fileadmin/_compnet/user_upload/9th_Vintage_User_Guide_final_102023.pdf
7 While it can be assumed that workers at the same firm in the same industry generally have

similar characteristics, it is worth noting that these measures of wage inequality do not control
for heterogeneity in worker characteristics. Therefore, the measures computed from the data may
capture not only between-firm wage inequality but also, to some extent, wage differential due to
worker heterogeneity.

8 Observations from industries with small sample sizes (less than 20) are excluded because
changes in a specific firm may dictate the overall wage inequality within an industry.
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In this paper, I assume that firms operating in the same industry share similar

characteristics, including production functions. The only significant difference to

consider is firm size, which is a key factor in understanding the dynamics of wage

inequality. Figure 1 presents the difference in average real wages (and median of

real wages) across quintiles of firm size within an industry, calculated using the

full sample over the entire sample period. I adjust real wages by estimating the

residuals of a regression using country-, year-, and industry-fixed effects. As shown

in the figure, real wages increase on average (exponentially rather than linearly) as

firm size increases.

Figure 1: Real wage by firm size

(a) Mean within each quintile (b) Median within each quintile

Source: CompNet dataset and author’s calculation

Financial integration

The degree of financial integration can be measured using the de jure and de facto

indicators. The de jure indicator of financial integration most commonly used in

the literature is the Capital Account Openness Index (KAOPEN Index) developed

by Chinn and Ito (2006, 2008). However, using the KAOPEN Index has some

limitations for the analysis in this paper. Based on the KAOPEN index, many of

the sample countries have already fully opened their capital accounts at the start of

the sample period. This means that the KAOPEN indices for these countries have

the same value over the sample period.

As an alternative, I use the de facto indicator, the sum of total external assets

and liabilities, as a measure for each country’s degree of financial integration. Data

on total external assets and liabilities is taken from the External Wealth of Nations

(EWN) database developed by Lane and Milesi-Ferretti (2007, 2018) and its up-

date.9 The database provides estimates of external financial assets and liabilities for

9 I use the December 2023 version, available at https://www.brookings.edu/articles/

the-external-wealth-of-nations-database/
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212 countries over the period 1970-2022, based on International Investment Position

(IIP) statistics and Balance of Payments (BOP) statistics provided and maintained

by the International Monetary Fund (IMF). Progress in financial integration is re-

flected in the accumulation of foreign assets and liabilities. The more external assets

and liabilities a country holds, the more integrated it is in international financial

markets.

Figure 2 shows the evolution of financial integration, scaled by a percentage

of GDP, in European countries in recent decades. Financial integration has been

steadily progressing during this period. While this trend has been mostly driven by

Western European (WE) countries, Central and Eastern European (CEE) countries

have also seen a steady increase in external assets and liabilities.

Figure 2: Financial Integration

(a) All sample countries, WE, and CEE

(b) Selected countries in WE (c) Selected countries in CEE

Note: Financial integration is measured by the sum of total external assets and liabilities as a
percentage of GDP.
Source: EWN database and author’s calculation
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Control variables

To control the impacts of financial crises, I include a dummy of financial crises as

a control variable. Data on financial crises are obtained from a database developed

by Nguyen et al. (2022), which extends the Systemic Banking Crises Database by

Laeven and Valencia (2020). In addition, several control variables at the industry

level are also taken from the CompNet dataset. To control the dispersion in firm

size within industries, I include the standard deviation of the distribution of firm

size by the number of employees as control variables. I also include the industry

concentration of nominal revenue, as measured by the Hirschman-Herfindahl Index

(HHI),10 and the annual growth rate of nominal revenue.

3.2 Model

To shed light on the contemporaneous as well as mid-to-long-term responses of

between-firm wage inequality, I estimate impulse response functions using the local

projections proposed by Jordà (2005).

The following equation is estimated

log(Inequality)i,c,t+h = αhlog(Inequality)i,c,t−1 + βh∆Fin.Inc,t

+ΓhXi,c,t + τhi + γh
c + δht + υi,c,t+h

(1)

for each h = 0, 1, .., H, which denotes the time horizon for the local projections. The

indices i, c, and t represent industry, country, and year, respectively. Inequalityi,c,t

is the 90-10 ratio (and the 90-50 ratio), which is a dependent variable that measures

wage inequality. To account for the persistence of wage inequality, I include one lag

of the dependent variable on the right-hand side of the equation.11

∆Fin.Inc,t is a financial integration shock that is measured by the first difference

in the total external assets and liabilities as a percentage of nominal GDP. I assume

that the shock of financial integration is sufficiently exogenous at the individual

industry level because it is a country-level variable. The industries at 2-digit classi-

fication levels are small enough to support this assumption. Therefore, I do not use

any additional restrictions to identify the shock. The parameter of interest is βh,

which represents the effects of a financial integration shock on wage inequality after

h periods. Combining this parameter as a function of time horizon h provides the

10 Cortes and Tschopp (2024) find a positive correlation between concentration and between-
firm wage inequality.

11 The ordinary least squares (OLS) estimator may not provide efficient estimates for a dynamic
panel model with individual fixed effects, such as the one in equation (1), especially in settings
where N is large and T is small (Nickell, 1981). In a robustness check, I use the Generalized
Method of Moments (GMM) estimator proposed by Arellano and Bond (1991) to address this
possible bias.
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impulse response function of wage inequality to a financial integration shock. I also

demean ∆Fin.Inc,t by each country and then normalize by its standard deviation

to facilitate the interpretation of the magnitude of the impulse responses.12 The

estimated coefficients βh, therefore, can be interpreted as a percentage change in

between-firm wage inequality to a one-standard deviation increase in ∆Fin.Inc,t.

τi and γc are industry- and country-fixed effects, which are included to control

for unobserved cross-industry and cross-country heterogeneity in wage inequality,

respectively.13 Country-fixed effects can also mitigate concerns about the cross-

country comparability of the CompNet dataset that may arise due to different data

sources.14 δt is time-fixed effects to control for global or regional shocks that affect

the entire European region. Xi,c,t is a vector of control variables, and vi,c,t+h is

projection residual. I cluster standard errors at the country-year level to control for

the potential country-year correlation across industries.15 Clustered standard errors

are also robust to the presence of arbitrary heteroskedasticity.16

12 To calculate the mean and standard deviation, I use data for the entire period from 1999 to
2021, while the data period used for estimation varies by country.

13 Failure to adequately control for unobserved heterogeneity can preclude causal inferences
and produce inconsistent estimates due to omitted variable bias (Gormley & Matsa, 2014).

14 Differences in data sampling methodology in each country can cause problems comparing
data across countries. For more detail, see the User Guide for the 9th Vintage of the Comp-
Net Dataset, available at https://www.comp-net.org/fileadmin/_compnet/user_upload/9th_
Vintage_User_Guide_final_102023.pdf

15 Cameron and Miller (2015) argue that the inclusion of fixed effects could not ensure the
elimination of the within-group correlation of the error. I assume that standard errors for a given
year and country are correlated, while standard errors for different countries are uncorrelated. In
this case, the robust standard error could be too small. Note that the cluster standard error can
be unnecessarily large in some cases. See Abadie et al. (2023) for detailed discussion.

16 Montiel Olea and Plagborg-Møller (2021) suggest that researchers should conduct inference
based on lag-augmented local projections with heteroskedasticity-robust standard errors.
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4 Results

4.1 Main results

In this section, I present the main results by looking at the impulse response func-

tions estimated using local projections. Figure 3 presents local projection estimates

and confidence intervals for the responses of wage inequality to a financial integra-

tion shock. The left panel of the figure represents the impulse response of the log

90-10 ratio of average wages, and the right panel represents the impulse response of

the log 90-50 ratio.

The figure shows that financial integration increases between-firm wage inequal-

ity, and the effects are statistically significant and persistent. The estimated impulse

responses of wage inequality are represented by a slightly sharp hump-shaped curve,

which means that the magnitude of the response gradually increases, reaching a peak

in the mid-term and then declining. More precisely, a one standard deviation shock

to financial integration increases between-firm wage inequality, measured by the 90-

10 ratio, to a peak of about 2.91% five years after the shock. Similarly, a financial

integration shock leads to about a 1.23% increase in the 90–50 ratio five years after

the shock. It is worth pointing out that the similar shape of the responses in the

90-50 and 90–10 ratios implies that an increase in average wages of high-percentile

firms mainly drives an increase in overall wage inequality. This could support the

argument that financial integration primarily has a favorable impact on big firms

rather than SMEs.

Figure 3: Responses of between-firm wage inequality
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Next, taking advantage of using the de facto indicator, I break down the impact

of financial integration on wage inequality by direction, i.e., into inward and outward

financial integration. I re-estimate the impulse response functions in equation (1) by

dividing ∆Fin.Inc,t into external assets (outward financial integration) and external

liabilities (inward financial integration). Inward and outward financial integration

shocks can be conceptually interpreted as gross capital inflows and gross capital

outflows, respectively.17

Panel (a) of Figure 4 reports the impacts of an inward financial integration shock

on wage inequality. The figure shows that inward financial integration increases

between-firm wage inequality. The shape of the responses is a hump, broadly similar

to that in Figure 3. However, the impacts of an inward financial integration shock

are more prominent over the entire forecast horizon than those of total financial

integration. A one standard deviation shock to inward financial integration leads to

a 4.17% increase in the 90–10 ratio five years after the shock and a 3.79% increase

six years after the shock. The 90-50 ratio increases by 1.94% and 1.89% five and

six years after the shock, respectively. The estimated coefficients are statistically

significant for 1 to 8 years after the shock.

On the other hand, as shown in panel (b) of the figure, an outward shock leads

to a reduction in between-firm wage inequality. An increase in outward financial

integration by one standard deviation reduces the 90-10 ratio by about 0.20-1.75%

and the 90-50 ratio by about 0.30-0.89% in each forecast period until seven years

after the shock. However, these results are less definitive, as the effects are only

statistically significant for two years after the shock, not for other forecast horizons.

In sum, the empirical findings presented in this section suggest that financial

integration increases between-firm inequality and that the effect of inward financial

integration is more pronounced than that of outward integration. These results

are consistent with previous findings (Eklou & Foster, 2023; Li & Su, 2021; Liu

et al., 2023), which suggest that increased income inequality (or wage inequality)

is mainly associated with inward capital account liberalization rather than outward

liberalization.

Robustness

I conduct several robustness checks on the main results. First, I re-estimate equa-

tion (1) (i) without the lagged dependent variable, and (ii) with the lagged value of

the financial integration shock, respectively. Although impulse response functions

estimated using local projections are known to be less sensitive to model misspecifi-

cation than VARs, this robustness check tests the possibility that misspecification of

17 Gross capital inflows refer to a net increase in domestic financial assets of non-residents. On
the other hand, gross capital outflows refer to a net increase in foreign financial assets of residents.
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Figure 4: Responses of wage inequality - direction of financial integration

(a) Inward

(b) Outward

the lag structure leads to bias in the estimates. Second, I exclude some observations

from the full sample and re-estimate the impulse response functions. (i) I excluded

industries with outliers, which are values more than three standard deviations above

the average wage inequality for each country, and (ii) I conduct a robustness check

with the exclusion of the Great Recession and the COVID-19 pandemic because

movements in macroeconomic variables, such as cross-border capital flows and wage

inequality at the national level, were unusual during this period.

Next, to check whether the main results are robust to different sources of vari-

ation, I re-estimate the impulse response functions using the various mixtures of

fixed effects: (i) industry-year and country fixed effects and (ii) industry-country

14



and industry-year fixed effects. Finally, to address the potential bias in large N

and small T settings due to the presence of a lagged dependent variable on the

right-hand-side of the estimated model and individual fixed effects (Nickell, 1981),

I re-estimate local projections using the GMM estimator proposed by Arellano and

Bond (1991). I use the deeper lags of the dependent and independent variables as

instruments for one lag term of the dependent variable.

I confirm that the main results are robust to a variety of other specifications,

with the impulse response functions presented in Figures A.2–A.5 in the Appendix.

All results for robustness checks are close to those obtained in the baseline specifi-

cation. Inward financial integration is associated with an increase in between-firm

wage inequality, and the effect is statistically significant in all results. Outward

financial integration, on the other hand, has an insignificant impact on wage in-

equality, although it is significant in some cases.

4.2 Additional results

In this subsection, I provide plausible explanations for the following question, focus-

ing on inward financial integration: How does financial integration affect between-

firm wage inequality? This question concerns which channels and under what con-

ditions financial integration affects wage inequality.

Channel: labor productivity and capital intensity

Progress in financial integration allows domestic firms to raise more physical and

intangible capital than before capital account opening. Additionally, the inflow of

foreign capital leads to the diffusion of technologies that are superior to domestic

technologies. This makes firms more labor-productive and drives up wages. How-

ever, if these effects only involve big firms and not SMEs, then the productivity gap

between big firms and SMEs widens as financial integration progresses, which in

turn increases between-firm wage inequality.

We first look at the relationship between wage, labor productivity, and capital

intensity using 2-digit industry-level data. Figure 5 represents the relationship be-

tween three log-transformed variables. Labor productivity is computed as real value

added to the labor ratio, and capital intensity is estimated by the real capital-to-

labor ratio. I adjust these variables by estimating the residuals of a regression using

country- and industry-fixed effects. As shown in the upper left panel of the figure,

there is a high correlation between labor productivity and wages. The upper right

panel of the figure presents a positive correlation between capital intensity and labor

productivity, and the bottom panel shows a positive relationship between capital in-

tensity and wages. To put it simply, an increase in capital intensity may increase
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labor productivity and, consequently, also wages.18

Figure 5: Wage, labor productivity, and capital intensity

Source: CompNet dataset and author’s calculation

Next, I estimate the impulse response functions by replacing the dependent vari-

able Ineualityi,c,t in equation (1) with the labor productivity gap and capital inten-

sity gap among firms within industries. These two variables are calculated equally

as between-firm wage inequality is computed. First, Figure 6 shows the impulse

responses of the labor productivity gap within industries to an inward financial in-

tegration shock. The 90-10 and 90–50 ratios of labor productivity positively respond

to one standard deviation shock of financial integration, and the shape and mag-

nitude of responses are broadly similar to wage inequality. In other words, inward

financial integration expands the dispersion in labor productivity across firms within

18 Many economists report that the capital-to-labor ratio is positively correlated with wages.
For example, Arai (2003) finds that the capital-to-labor ratio systematically positively affects wages
using the matched worker-firm data from Sweden. Leonardi (2007) provides empirical evidence of
a positive relationship between the dispersion of the capital-to-labor ratio and wage inequality in
the US.
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industries. The impacts are statistically significant over most forecast horizons and

peak five years after the shock (5.39% rise in the 90-10 ratio and 2.44% rise in the

90-50 ratio).

Figure 6: Responses of the labor productivity gap

Second, the results presented in Figure 7 suggest that the capital intensity gap

also increases in response to an inward financial integration shock. It shows that as

financial integration progresses, firms that have already accumulated relatively more

capital acquire additional capital faster than firms with relatively less capital. The

effects are large, statistically significant, and long-lasting. More precisely, inward

financial integration is significantly associated with 5.12-8.99% increases in the 90-10

ratio of capital intensity at each horizon between one and seven years after the shock.

Also, in response to a shock, the 90-50 ratio of capital intensity increases by 2.93-

3.99% from one year to eight years after the shock. It is not hard to accept that the

response of the capital intensity gap is larger and more statistically significant than

that of the labor productivity gap and wage inequality because firms can accumulate

more capital directly as a result of progress in financial integration.

As in the previous main result in subsection 4.1, the similar response shapes of the

90-10 and 90–50 ratios imply that big firms primarily drive the widening dispersion

in labor productivity and capital intensity. Figures A.6 and A.7 in the Appendix

show the difference in labor productivity and capital intensity across quintiles of

firm size within an industry in a similar way to Figure 1. These figures suggest that

the labor productivity gap and capital intensity gap across firms within an industry

exist mainly between big firms and SMEs.
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Figure 7: Responses of capital intensity gap

To summarize the results in this part, financial integration shocks widen the cap-

ital intensity gap within industries, which in turn widens the labor productivity gap.

These results suggest that financial integration facilitates capital accumulation and

productivity gains for big firms, while SMEs benefit less from financial integration.

Through this mechanism, financial integration affects between-firm wage inequality.

External financial dependence

Some literature has pointed out that the distributional effects of financial integration

may depend on a sector’s inherent necessity for external financing. The previous

empirical research exploits the methodology of external financial dependence (EFD)

index developed by Rajan and Zingales (1998) to identify external financing needs

for each sector (Eklou & Foster, 2023; Furceri et al., 2019; Larrain, 2015). EFD

is defined as the fraction of capital expenditures not financed by internal cash flow

from operations. Rajan and Zingales (1998) constructed the EFD index as a ratio

of total capital expenditures minus current cash flow to total capital expenditures.

Unfortunately, the original estimation of the EFD index by Rajan and Zingales

(1998) cannot be replicated using the variables included in the CompNet dataset.

As an alternative, I use the “financing gap” variable from the CompNet dataset.

The financing gap is the ratio of nominal investment (fixed investment plus the

change in net working capital) minus cash flow to nominal revenue. This variable

measures indirectly the industry’s demand for external financing over a given pe-

riod. Although the measuring method of this variable is slightly different from EFD

by Rajan and Zingales (1998), it conceptually captures similar characteristics of

individual industries.
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To “smooth temporal fluctuations and reduce the effects of outliers” (Rajan &

Zingales, 1998, p. 564), I calculate the mean value of the financing gap for the entire

sample period for each industry instead of using values in a given year. Addition-

ally, as in original and other applications, I use the median firm’s value in a given

industry rather than the industry average. It is also important to note that the

absolute value of the financing gap for each industry cannot be compared across

countries because the financing gap is endogenous to the development of each coun-

try’s financial system and credit supply. Therefore, I use the financing gap only

as an indicator to rank industries within countries by their inherent demand for

external financing and do not use its value directly in the analysis. With the rank

of industries for each country, I divide them into industries with relatively higher

external financing dependency (above the mean of all industries in a country) and

industries with relatively lower external financing dependency (below the mean of

all industries in a country).19,20

Figure 8 presents the estimated impulse response functions of wage inequality

for both industry groups. The results presented here are based on a panel of 14

countries since six countries21 are excluded from the whole sample countries due to

no data availability on the financing gap. The figure suggests that inward financial

integration is more significantly associated with industries with relatively higher

EFD than industries with relatively lower EFD. As shown in Panel (a) of the figure,

in response to an increase in total external liabilities by one standard deviation, the

90-10 ratio of wage inequality in the industries with high EFD rises by 3.06-3.34%

in the mid-term (five and six years after the shock), and the 90-50 ratio rises by

1.43-1.52% at the same forecast horizon. The effects of the shock are statistically

significant from one year to six years after the shock. On the other hand, the results

presented in panel (b) of the figure suggest that wage inequality in industries with

low EFD is less responsive to an inward financial integration shock than in industries

with high EFD. In industries with low EFD, the 90-10 ratio increases by 0.25-1.50%

over the period in response to a shock, but these effects are not statistically signifi-

cant over most forecast horizons. The 90-50 ratio increases statistically significantly

by 1.15% five years after the shock, but the effects at other forecast horizons are

small and statistically insignificant.

19 Rajan and Zingales (1998) assumed that EFD does not vary across countries, but recent re-
search has shown that this assumption is not supported by empirical evidence.(Eppinger & Neuge-
bauer, 2022; Villani, 2021) I adopt this recent argument and calculate the ranking of industries for
each country.

20 In most countries, construction, wholesale, retail, postal and courier activities, accommo-
dation, and real estate activities are classified as industries with high EFD. It is consistent with
existing studies using the EFD (e.g., Larrain (2015), Furceri et al. (2019) among others). The
sub-industries of manufacturing are categorized very differently by country.

21 Hungary, Latvia, Lithuania, Netherlands, Romania, and Slovenia
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Figure 8: Responses of wage inequality - external financing dependence

(a) Industries with high EFD

(b) Industries with low EFD

These results are broadly consistent with previous empirical findings by Lar-

rain (2015) and Furceri et al. (2019), which argued that the distributional effect

of financial integration is larger in sectors with high EFD than in sectors with low

EFD, although their studies did not address between-firm wage inequality.22 How-

ever, these differ from the results in the ASEAN 5 countries by Eklou and Foster

(2023).23

22 Larrain (2015) has focused on wage inequality between skill- and unskilled labor, and Furceri
et al. (2019) has examined the aggregate distributional effects of capital account liberalization using
the Gini coefficient and labor share as measures of inequality.

23 As Eklou and Foster (2023) argued, their results may be because ASEAN5 firms are more
financially constrained than firms in Europe or advanced economies.
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Financial development

The level of financial development has been discussed in much of the relevant liter-

ature as a moderator of the distributional effects of financial integration. However,

there has been conflicting empirical evidence about whether financial development

exacerbates or mitigates the impacts of financial integration on inequality. For in-

stance, Bumann and Lensink (2016) suggest that capital account liberalization can

lower income inequality if the financial depth, measured by private credit over GDP,

is sufficiently high. On the contrary, de Haan and Sturm (2017) find that financial

development enhances the effect of financial liberalization, deepening income in-

equality. Eklou and Foster (2023) also show that financial development dampens

the impact of capital account liberalization on wage inequality.

To test whether the effects of financial integration on the between-firm wage in-

equality depend on the level of financial development for each country, I exploit the

Financial Development (FD) index developed by Sahay et al. (2015) and Svirydzenka

(2016) and maintained by the IMF. The FD index has a broader coverage and pro-

vides nine indices, the multi-dimensional measures for financial market/institution

development in terms of depth, accessibility, and efficiency. I rank the sample coun-

tries using the aggregated index and divide them into two groups: countries with

relatively higher financial development and countries with relatively lower financial

development.24 Figure 9 in the Appendix reports summary statistics for the FD

index by country groups.

Figure 9 shows the estimated impulse response functions of wage inequality for

both country groups. As shown in the figure, an inward financial integration shock

increases between-firm wage inequality in both country groups. The effects peak in

the mid-term and are statistically significant. However, the magnitude and shape of

estimated impulse response functions differ slightly between countries with high FD

and countries with low FD. In countries with low FD, an inward financial integration

shock increases the 90-10 and 90–50 ratios by 4.63% and 1.63% at a peak (5 years

after the shock), respectively. In countries with high FD, the 90-10 ratio increases by

3.24% six years after the shock, and the 90-50 ratio increases by 1.15% five years after

the shock. These results suggest that the effects are more prominent in countries

with low FD than those with high FD. In other words, financial development can

mitigate the negative impact of financial integration on wage inequality. However,

the difference in the magnitude of effects between the two groups is insufficient to

conclude that this alleviation effect is sufficiently meaningful. Thus, it should not

be interpreted as definitive.

24 High FD countries: Belgium, Denmark, Finland, France, Germany, Italy, Netherlands, Por-
tugal, Spain, Sweden, and Switzerland. Low FD countries: Croatia, Czech Republic, Hungary,
Latvia, Lithuania, Poland, Romania, Slovakia, and Slovenia.
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In addition, the countries categorized as having relatively low FD (mainly Central

and Eastern European countries that were formerly centrally planned economies)

also integrated rapidly into international financial markets after joining the EU in the

mid-2000s. It would, therefore, be premature to conclude that financial development

either mitigates or has no distributional effect of financial integration based on the

results presented here. Further analysis should be conducted comparing developing

countries outside of Europe to obtain more precise implications.

Figure 9: Responses of wage inequality - financial deveplopment

(a) Countries with high FD

(b) Countries with low FD
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Categories of financial integration

Different types of financial integration may have different distributional implica-

tions.25 EWN database provides data on subtypes of total external liabilities by

dividing it into the following three categories: (i) foreign direct investment (FDI),

(ii) portfolio investment, including equity and bond investments, and (iii) other

investments, including loans to or deposits in non-resident entities, trade credits,

etc. It allows us to look more closely at the effects of financial integration on wage

inequality, separately by its subtypes.

To investigate whether the subcomponents of financial integration matter for its

impact on between-firm wage inequality, I re-estimate the impulse response functions

in equation (1) using data on three subtypes. Each panel in Figure 10 presents the

impulse response functions of wage inequality to shocks in FDI, portfolio investment,

and other investment, respectively. As shown in the figure, all three subcomponents

contribute to an increase in between-firm wage inequality, but the magnitude, sta-

tistical significance, and time horizons of the effects vary somewhat depending upon

the types. Among them, FDI has the most important impact. An increase in FDI

by one standard deviation leads to 0.97-1.56% increases in the 90-10 ratio from one

year to six years after the shock and 0.68-1.03% increases in the 90-50 ratio over the

same horizons. Portfolio investment contemporaneously increases the 90-10 ratio by

1.00% and the 90-50 ratio by 0.41%. Its effects are long-lasting up to five years after

the shock. In contrast, other investment has a significant impact over a longer lag

than the previous two types. Its impacts on wage inequality peak in the mid-term,

six and seven years after the shock (1.59-1.73% rise in the 90-10 ratio and 0.89-0.99%

rise in the 90-50 ratio).

While the existing literature studying the distributional effects of financial inte-

gration by its subtypes provides no homologous empirical evidence26, the empirical

findings in this paper suggest that all three subcomponents are noteworthy for ex-

amining the impacts of financial integration on inequality. Additionally, the fact

that each type affects wage inequality at different time horizons may imply that

there may be specific channels of distributional effects for each type. Future re-

search could extend the results presented here to investigate the various channels

of financial integration’s impact on wage inequality by separately identifying effects

by subtype.

25 For a comprehensive discussion on the distributional effects of subtypes of financial integra-
tion, see Eichengreen et al. (2021).

26 For instance, Jaumotte et al. (2013) and Asteriou et al. (2014) suggest that FDI is positively
correlated with increased income inequality. In contrast, Li and Su (2021) report no significant
association between FDI and income inequality, while equity market liberalization is associated
with increased income inequality. Eklou and Foster (2023) show that inward liberalization of
equity market and FDI increases wage inequality in ASEAN 5 countries.
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Figure 10: Responses of wage inequality - subtypes of financial integration

(a) Log 90-10 ratio

(b) Log 90-50 ratio

To investigate whether the subcomponents of financial integration matter for its

impact on between-firm wage inequality, I re-estimate the impulse response functions

in the equation using data on three subtypes.
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5 Conclusion

In this paper, I examine the effects of financial integration on between-firm wage

inequality using an unbalanced panel for 20 European countries over the period 1999-

2021. To focus on the mid- and long-term distributional effects of financial integra-

tion, I estimate the impulse response functions using local projections with multi-

dimensional (industry-country-year) panel regressions. To measure between-firm

wage inequality, I exploit the CompNet dataset, which provides micro-aggregated

data based on firm-level data.

I find that financial integration at a national level is associated with a rise in

between-firm wage inequality within industries. An increase in financing integration

by one standard deviation leads to a rise in wage inequality, particularly in the mid-

term. The empirical findings in this paper also suggest that the direction of financial

integration does matter. Inward financial integration increases between-firm wage

inequality, and the effects are statistically significant and persistent. Outward inte-

gration induces a reduction in wage inequality, but the effects are not statistically

significant for most forecast horizons. These results are robust to various robustness

checks and are broadly consistent with previous research findings.

I also provide empirical evidence on the channel for the distributional effects of

financial integration. Similar to the response to wage inequality, the labor produc-

tivity gap and capital intensity gap among firms within industries widen in response

to a financial integration shock. These results suggest that financial integration

accelerates big firms to accumulate more capital and increase productivity, while

SMEs benefit less from financial integration. These results provide a milestone to

build a theoretical framework for the distributional effects of financial integration.

Additionally, financial integration is more significantly associated with a rise in wage

inequality in industries with relatively higher external financial dependence than in

industries with relatively lower external financial dependence. The financial devel-

opment of countries has no significant moderate impact on the distributional effects

of financial integration, but it is less definitive. When comparing the impacts of

subcomponents of financial integration (FDI, portfolio investment, and other invest-

ment), all subcomponents are found to widen wage inequality, while the magnitude

and lag structure of the effect are slightly different.

This paper has some limitations. First, since I use data aggregated at the in-

dustry level, heterogeneity in workers’ characteristics, such as education level, work

experience, gender, etc., is not sufficiently controlled. Therefore, the results pre-

sented in this paper cannot be interpreted as a pure reflection of “between-firm

wage inequality” but rather as a mixture of “within-firm wage inequality” to some

extent. Controlling for worker characteristics would require using more compre-
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hensive data on employees linked to their employers. Second, the analysis in this

paper focuses on European countries, which are primarily advanced economies and

already highly integrated into the global financial markets. However, the distribu-

tional effects of financial integration may vary depending on the degree of financial

integration (Avdjiev & Spasova, 2022; Yun, 2023). This study, therefore, should be

extended to the case of developing countries in other regions.

The findings in this paper suggest the proper policy actions that could miti-

gate the adverse distributional consequences of financial integration. As financial

integration advances, policymakers should design policies that ensure the benefits of

financial integration are more evenly distributed across all firms and all workers. We

can consider a package of policies that support SMEs in raising more funds from for-

eign capital, increase investments in workers’ education level and skills, and manage

cross-border capital flows appropriately. By implementing these policies, policy-

makers can more equitably distribute the benefits of financial integration, fostering

inclusive and sustainable economic growth for all.
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A Appendix

Table A.1: Descriptive statistics: FD index by country groups

Mean Median SD Min Max

Countries with high FD 0.740 0.737 0.095 0.519 0.987

Countries with low FD 0.364 0.361 0.111 0.144 0.571

Total 0.565 0.597 0.214 0.144 0.987

Source: CompNet dataset and author’s calculation

Figure A.1: Wage inequality (90-10 ratio) by country

Source: CompNet dataset and author’s calculation
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Figure A.2: Robustness check (1) - other specifications

(a) Inward

(b) Outward

Note: (1) the impulse response function for the specification without the lagged dependent
variable, (2) the impulse response function for the specification with the lagged value of the
financial integration shock
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Figure A.3: Robustness check (2) - excluding some observations

(a) Inward

(b) Outward

Note: (1) excluding outliers, (2) excluding observations in 2008 and 2020
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Figure A.4: Robustness check (3) - various mixtures of fixed effects

(a) Inward

(b) Outward

Note: (1) country and industry-year fixed effects, (2) industry-country and industry-year fixed
effects
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Figure A.5: Robustness check (4) - GMM estimator

(a) Inward

(b) Outward
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Figure A.6: Labor productivity by firm size

(a) Mean within each quintile (b) Median within each quintile

Note: Quintile 1; 0-20% percentiles, Quintile 2; 20-40% percentiles, Quintile 3; 40-60% percentiles,
Quintile 4; 60-80% percentiles, and Quintile 5; 80-100% percentiles
Source: CompNet dataset and author’s calculation

Figure A.7: Capital intensity by firm size

(a) Mean within each quintile (b) Median within each quintile

Note: Quintile 1; 0-20% percentiles, Quintile 2; 20-40% percentiles, Quintile 3; 40-60% percentiles,
Quintile 4; 60-80% percentiles, and Quintile 5; 80-100% percentiles
Source: CompNet dataset and author’s calculation
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