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Abstract

While there is considerable empirical evidence on the impact of liberalizing trade in goods, the
effects of services liberalization have not been empirically established. This study examines the
link between services sector reforms and the productivity of manufacturing industries relying on
services inputs. The results, based on firm-level data from the Czech Republic for the period
1998-2003, show a positive relationship between services sector reform and the performance of
domestic firms in downstream manufacturing sectors. When several aspects of services
liberalization are considered, namely the presence of foreign providers, privatization and the level
of competition, we find that allowing foreign entry into services industries may be the key channel
through which services liberalization contributes to improved performance of downstream
manufacturing sectors. As most barriers to foreign investment today are not in goods but in
services sectors, our findings may strengthen the argument for reform in this area.
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1 Introduction

As reflected in recent policy debates in the European Union and the World Trade Organization,
liberalization of services sectors has been a highly controversial subject. This controversy is
exacerbated by the fact that in contrast to the considerable empirical evidence assessing the
impact of trade liberalization in goods,' little is known about the effects of allowing foreign
providers greater access in services industries. Yet given the fact that a wide range of
manufacturing and services industries rely on services inputs, large gains could potentially be
achieved through liberalization of services sectors.

To the best of our knowledge, this is the first study documenting empirically the link between
reforms in services sectors and the productivity of manufacturing industries relying on services
inputs. Our analysis focuses on the Czech Republic which during the 1990s introduced far
reaching reforms of services industries, including opening the sector to foreign investors. The
results, based on firm level information for the period 1998-2003, suggest a positive association
between the extent of policy reform in services industries and the productivity of the
manufacturing sectors using services inputs.

Liberalization of services industries is likely to induce entry of new domestic or foreign providers
and hence increase the choice of providers for downstream users of services. New entry may be
encouraged through an introduction of regulation abolishing monopolies, privatization of formerly
state owned enterprises or opening services sectors to foreign entrants. A greater choice of services
providers may in turn affect the performance of manufacturing sectors in three ways.

First, the quality and reliability of services may improve as a result of privatization or entry of
internationally successful players. For instance, international phone communications or electricity
provision may become more reliable due to investments in infrastructure by new domestic owners
or foreign shareholders, or credit decisions may be made faster as competition among banks
increases. This will in turn limit disruptions to production and decrease the operating costs in
downstream manufacturing sectors.

Second, new services may become available with the introduction of international best practice.
Examples include new financial instruments and cash flow management tools, multi-modal
transport services, or digital value-added services in telecommunications. Availability of such
services may allow manufacturers to introduce productivity enhancing changes to their
operations, such as for instance, receiving production orders on line or setting up on-line bidding
systems for suppliers.

Third, services liberalization may also lead to a wider availability of services that were formerly
restricted to certain groups of users, such as internet coverage in rural areas or an improved
availability of business consulting services to smaller firms. The improved access may in turn
enhance competitiveness of smaller or remotely located enterprises.

The entry of foreign providers may play a particularly important role. Foreign providers may
bring into the country know-how and knowledge about new products and international best
practice. By setting a higher standard and introducing new products, they may also induce
domestic suppliers to make similar improvements. Given the limited scope for using cross-border
trade to substitute for domestically produced services inputs, we would expect the performance of
downstream sectors to be tied more directly to the quality and availability of services supplied by
providers operating domestically than is the case for physical intermediate inputs.

! For instance, Pavcnik (2002) and Fernandes (2003) examine the implications of trade liberalization on the productivity
of firms in protected sectors, while Amiti and Konings (2005) distinguish between the effects of lowering tariffs on final
goods and intermediate inputs.



The potential positive effect of liberalization and foreign presence in services sectors is reflected in
the results of a firm survey conducted by the World Bank in the Czech Republic in 2004. A
majority of the 350 Czech enterprises interviewed believed that liberalization of services industries
contributed to improvements in quality, range and availability of services inputs in their country.

A closer look at services industries in the Czech Republic reveals substantial differences between
domestic and foreign-owned services providers. Foreign-owned providers exhibit higher labor
productivity than their domestic counterparts and have a higher propensity to invest. The data
also documents increases in productivity and investment taking place following foreign
acquisitions of Czech services firms. Moreover, the data show that following a foreign acquisition,
target firms experience an increase in their market share, indicating a revealed consumer
preference for the services provided by foreign-owned companies.

To examine the link between services sector reforms and the performance of services users, this
study relates the total factor productivity of manufacturing firms to the state of liberalization in
services sectors weighted by the respective manufacturing sector’s reliance on inputs from that
services sector. The analysis is based on firm level data from Amadeus, a commercial data base
including financial statements and ownership information for approximately ten thousand Czech
companies for the 1998-2003 period. The reliance of manufacturing sectors on services inputs is
assessed based on the national input-output matrix.

Several proxies are used to capture the extent of liberalization in services sectors. The first
measure is a set of policy reform indices published by the European Bank for Reconstruction and
Development (EBRD). Sector-specific time-varying indices are available for banking,
telecommunications, electric power, railway transport, road transport, and water distribution.
The indices reflect the overall state of policy reform in a given services industry. The other three
measures used capture a particular aspect of liberalization: (i) the extent to which foreign
investors have entered Czech services industries, proxied by the share of an industry’s output
produced by foreign-owned companies; (ii) the progress of privatization in services industries,
proxied by share of an industry’s output produced by private companies; (iii) the level of
competition in services industries, measured by the market share of the four largest providers.

In addition to proxies for services liberalization, the empirical analysis includes a comprehensive
set of controls for other channels through which increased openness may affect firm performance.
In particular, we control for the availability of material inputs provided by foreign-owned
companies operating in upstream manufacturing sectors and for tariffs on imported intermediate
inputs. To capture the level of competition in the output markets, we control for foreign presence
and tariff protection in the same sector. The model includes firm fixed effects which control for
unobserved firm heterogeneity and capture time-invariant effects specific to the industry and the
region in which a firm operates. In our second specification, we estimate a model in first
differences, including additionally a full set of fixed effects for industries, regions and years. To
take into account the possible simultaneity between productivity shocks and input selection, we
estimate the total factor productivity using the methodology proposed by Olley and Pakes (2003).

Our results demonstrate a positive correlation between liberalization in services sectors and the
productivity of manufacturing firms relying on services inputs. When each measure is considered
in isolation, a positive and statistically significant relationship is found for the overall progress in
policy reform, the presence of foreign providers in services sectors and the extent of privatization
in services industries. No statistically significant relationship is detected for the level of
competition in services sectors. When multiple measures are entered jointly, the effect of
privatization loses its statistical significance. In our most demanding specification in first
differences, we find that the relationship between the presence of foreign providers in services



sectors and the performance of manufacturing firms relying on services inputs is the most robust.
We also confirm a positive and statistically significant association between the overall index of
policy reforms and downstream productivity. Our findings are consistent with services sector
liberalization, as manifested by foreign direct investment (FDI) inflows into the sector, being
associated with improved availability, range and quality of services, which in turn contribute to
improved performance of manufacturing firms using services as inputs.

In addition to the results for services inputs, there is some indication that better access to
material inputs through increased foreign presence in upstream manufacturing sectors or lower
tariffs on intermediates is positively related to the performance of manufacturing firms.
Competition from foreign presence in the same sector and from imports from developing countries
(as proxied by the MFN tariff) tends to be negatively correlated with productivity. However,
these results are not statistically significant in all specifications.

Most of the barriers to foreign investment today are not in goods but in services (UNCTAD,
2004), reflecting the unwillingness of governments, particularly in developing countries, to allow
unrestricted foreign presence in what they believe are “strategic” sectors. For example, even
countries in South East Asia, such as Malaysia and Thailand, which have reaped huge benefits
from the liberalization of trade and investment in goods continue to maintain restrictions on
foreign ownership in services ranging from transport to telecommunications. India, which is
emerging as a highly competitive supplier of a range of skilled labor-intensive services, still
restricts foreign ownership in banking, insurance, telecommunications and retail distribution.
Foreign entry into banking in Brazil and a number of other Latin American countries is subject
to a high level of regulatory discretion, including in Brazil’s case the need to obtain a Presidential
decree. Our analysis suggests that these restrictions on foreign presence in producer services can
seriously dampen the growth of productivity in manufacturing.

This paper is structured as follows. Section 2 reviews the relevant literature. Section 3 discusses
the liberalization of services industries in the Czech Republic. Section 4 describes the data and
the empirical strategy, while section 5 contains the empirical results. The last section presents the
conclusion of the study.

2 Related Literature

As Hoekman (2006) notes, “research on services trade constitutes only a very small share of the
total output of international economics” and “the share of rigorous empirical studies [on services|
is particularly small, reflecting the scarcity of data on both policies and flows.” The small existing
literature encompasses a theoretical contribution by Francois (1990) who argues that the growth
of intermediation services is an important determinant of overall economic growth and
development and three econometric studies based on aggregate data. Rajan and Zingales (1998)
examine the impact of financial sector development on growth in downstream industries and find
that more finance-dependent sectors grow faster in countries with well-developed financial
markets. Hoekman and Eschenbach (2006) document a positive correlation between the extent of
services liberalization and economic growth in transition countries during the 1990-2004 period.
Mattoo, Rathindran and Subramanian (2006) present econometric evidence from a sample of 60
countries over the 1990-1999 period that openness in the financial and telecommunications sectors
influences long-run growth performance.’

2 A related literature considers the importance of services reform for goods trade. Francois and Wooton (2005) examine
the interaction between competition in transportation and retail services, and trade in goods. They find that services
liberalization can increase trade in goods, as long as it makes the market structure more competitive. Fink, Mattoo and
Neagu (2005) show that communication costs matter for export performance for certain goods, and Freund and Weinhold
(2002) find a trade-enhancing effect of internet connectivity.



To the best of our knowledge, the relationship between services reform and downstream
productivity has not been previously examined in the empirical literature. This lack of existing
evidence is particularly surprising considering the well-developed empirical literature with respect
to other channels through which openness may affect firm performance.

The first channel which has received a lot of attention is the effect of trade liberalization on
indigenous producers in import competing sectors and indigenous producers relying on imported
inputs. In both cases, trade liberalization has been found to have a positive effect. For instance,
Pavcnik (2002), who considers the Chilean trade liberalization, documents that plants in import-
competing sectors grew by 3 to 10 percent more than those in sectors that were not exposed to
foreign competition. Her findings suggest that Chilean plants had to improve their performance in
response to exposure to competition from abroad. Fernandes (2003) demonstrates similar
improvements in Colombia, as do Krishna and Mitra in India (1998), Muendler (2004) in Brazil
and Javorcik and Goh (2006) in Poland. Analyzing the effects of trade liberalization in upstream
manufacturing sectors, Amiti and Konings (2005) find a strong positive relationship between
trade liberalization in intermediate inputs and firm productivity in downstream manufacturing
sectors. Muendler (2004), however, concludes that this channel plays only a minor role.

The second channel that has been extensively investigated is the impact of foreign direct
investment on indigenous firms. A large number of studies have considered the effect of foreign
entry on indigenous producers operating in the same sector, postulating that foreign entry may
result in knowledge spillovers to local firms (which would have a positive effect on the
performance of the latter) as well as in local producers losing part of their market share to foreign
entrants (which would have a negative effect as local producers who would have to spread their
fixed cost over a smaller scale of production). Empirical analyses based on firm-level panel data
find that the overall effect of these two forces is either negative or statistically insignificant (e.g.,
Aitken and Harrison 1999 on Venezuela, Djankov and Hoekman 2000 on the Czech Republic,
Konings 2001 on Bulgaria, Poland and Romania, and Javorcik 2004 on Lithuania). More recently
researchers have also analyzed inter-industry effects of foreign entry. Kugler (2005) documents a
positive effect of FDI inflows on Colombian producers in other sectors. He considers the pairwise
effects between sectors without distinguishing between the effects on downstream versus upstream
sectors. Javorcik (2004), who distinguishes between the two channels, finds a positive effect of
FDI on local producers in upstream industries and no significant effect on local producers in
downstream manufacturing sectors in Lithuania.

While our focus in this paper is on the relationship between services liberalization and the
performance of domestic firms in downstream manufacturing sectors, we will also examine the
impact of trade liberalization and foreign presence in both own and upstream manufacturing
sectors. First, however, we turn to the developments in services sectors in the Czech Republic.

3 Services Liberalization in the Czech Republic

3.1 Services Reform

Having made substantial progress in liberalizing services sectors and opening its economy to
foreign direct investment, the Czech Republic is a suitable choice for our study. Within a few
years after the end of the communist regime in 1989, the government of the former
Czechoslovakia privatized many state-owned enterprises, liberalized prices and wage-setting and
opened the country to foreign trade and FDI (Hanousek et al. 2004). In 1998, Czech policy
makers adopted an even more welcoming approach to foreign direct investment, particularly in
services industries, and FDI inflows saw a steep rise. FDI inflows in 1998 were twice as large as in
the preceding year and doubled again in 1999. In total, more that than 40 billion euro of FDI



entered the country since 1993, making the Czech Republic the most successful Central and
Eastern European country in terms of the stock of foreign direct investment per capita. Many of
the world’s most prominent multinational companies have established themselves in the Czech
market.

Figure 1 demonstrates that a majority of FDI inflows in the Czech Republic have been directed
into services rather than manufacturing sectors. Policy makers in the Czech Republic have
recognized from early on the importance of service sector reform and have implemented many
measures to enhance competition in services. To name an example, the National
Telecommunications Policy of the Czech Republic states that “The basic condition for a stable
social and economic growth in the Czech Republic is a dynamic development of
Telecommunications” (Skudder 2003). In this sector, massive privatization, opening the sector to
foreign investors and the entry of new providers have caused major changes, with a choice of
operators now existing in all segments of the market. According to WTO (2001), there has been
“strong growth in both size and quality of services, and prices of some services have fallen.”

Other services industries have also become a prime target for FDI inflows. In the banking sector,
the number of foreign banks and branches has been continuously rising since the first Czech Bank
was privatized into foreign hands in 1992. Belgian, Austrian, German and US banks now hold
significant stakes in the Czech financial sector, and the authorities estimate that foreign-
controlled banks account for 70% of total assets in the sector (WTO 2001). Figure 2 depicts the
distribution of FDI inflows across services industries during the period considered our study,
1998-2003.

The progress of the liberalization of the Czech economy with respect to both domestic regulation
and openness to foreign entry was closely monitored by the European Union, in preparation for
the country’s accession in 2004.°> The fact that substantial liberalization of services was required
to attain one of the major policy goals of the Czech Republic lends considerable exogeneity to the
pace of reform and suggests that services liberalization and openness to foreign entry were
exogenous developments rather than a response to domestic lobbying. Appendix C contains a
detailed description of the reform measures undertaken in the banking, telecommunications and
energy sectors.

3.2 Anecdotal Evidence on the FEffects of Services Reform

There is considerable anecdotal evidence suggesting that quality improvements and the
introduction of new services in the Czech Republic have been related to the liberalization of
services industries and the presence of foreign providers. For example, the Czech Republic was
lagging behind all its Western European neighbors with respect to the use of cellular phones in
1998, which is the first year considered in our analysis. By 2003, however, it was second only to
Italy and Sweden with respect to the number of cell phones per 100 inhabitants (see Figure 3).
Similarly, with respect to the number of internet users per 100 inhabitants, the country has
advanced from being at the bottom of the ranking in 1998 to a middle position in 2003, leaving
behind countries such as Greece, Spain and Portugal. In 2003, the Czech Republic had almost the
same proportion of internet users in its population as Ireland and Italy. It is also suggestive that
in countries such as Bulgaria, Russia, Romania and Ukraine, where little progress was made with
respect to services liberalization and little foreign investment has taken place, internet usage
remains at the level of 0.05 to 0.15 internet users per 100 people, which is an order of magnitude
lower than the corresponding figure for the Czech Republic.

3 The European Commission published extensive yearly reports on “Progress towards Accession” on its website at
http://europa.eu.int/comm/enlargement.



Banking is another example of a sector where foreign firms have been at the forefront of
introducing innovative services in the Czech market. Ceska Sporitelna, a large Austrian-owned
bank, installed 1,080 ATMs across the country and issued 2.7 million payment cards by early
2005. It was also the first bank to offer transaction ATMs, at which customers could pay their
bills or make transfers. Moreover, it has become the market leader in remote banking, offering
services via phone, cell phone or internet. When Ceska Sporitelna introduced a new internet
banking service in 2002, 70,000 Czech customers signed up for the new service during the first 2
months. By now, the service has about 800,000 users.

Foreign banks were also the first to speed up processing of loan applications. For instance, at the
US-owned GE Capital Bank decisions about loans to small and medium enterprises are made
within 2 days. Ceska Sporitelna guarantees the issuance of any debit card within 6 days from the
filing of the application. HVB Bank, another foreign-owned bank, offers its corporate clients a
software package that allows internet banking with multiple banks, domestic and international
transactions, and multiple approval procedures of transactions within the company via electronic
signatures, even if one of the approvers is located abroad. These changes suggest that
liberalization and opening services sectors to foreign entry have brought considerable changes to
the nature of the services sectors in the Czech Republic.

3.3 Survey Evidence on the Effects of Services Reform

Consistent with the anecdotal evidence, Czech managers exhibit very positive views of services
sector reforms in their country. In 2004, the World Bank surveyed 350 Czech firms about their
perceptions regarding different aspects of the services reform. Managers were asked whether they
felt that the changes had a positive or a negative impact on their firms with regard to quality,
prices, the range of services on offer and the availability of these services. As illustrated in Figure
4, the results of the survey portrayed a generally positive view of services reform. The share of
positive perceptions ranged from 55% of the respondents when asked about the quality of
accounting and auditing services to 82% for telecommunications. With regards to the variety of
products offered, the positive views of liberalization varied between 56% of respondents evaluating
accounting and auditing services to 87% of respondents asked about telecommunications. The
corresponding figures for the effect on services availability ranged from 47% in accounting and
auditing to 80% in telecommunications.”

3.4 Documenting Superior Performance of Foreign Services Providers

To shed more light on developments in services industries we take a closer look at services
providers and explore the extent to which there exist systematic differences between domestic and
foreign-owned firms with respect to a number of performance indicators between 1998 and 2003.
We do so by estimating a simple model

Y, =a+ - foreign, +y-size +D,-x+D,-0+D, -u+e¢, (1)

where foreign,, is a dummy variable taking on the value of one if the foreign ownership share in
firm 7 at time ¢ exceeded 10% and zero otherwise, size; captures the initial size of each company
as measured by the logarithm of employment in the initial year of the sample 1998, and D;, D,
and D, are fixed effects for industries, years and regions. The model is estimated on a sample of

services industries.

The source of firm-level information is the Amadeus data base published by Bureau van Dijk. It
contains annual balance sheets and income statements of firms operating in the Czech Republic.

* For exact wording of the survey questions, see Appendix A.



The data base includes all firms that either had total assets of more than 20 million Czech
Crowns (CZK) or a turnover of more than 40 million CZK. The firm records contain information
on volume of sales, labor and intermediate inputs, stock of tangible fixed assets, and ownership
structure. To obtain the largest possible sample, we use information from several releases of the
Amadeus data base and focus on the period 1998-2003.5 Nominal values of output are deflated
using wholesale deflators specific to 3-digit NACE sectors, obtained from the Czech Statistical
Office (CSO). For capital, a deflator for tangible fixed assets, obtained from the CSO, is used.

TABLE 1. Performance premiums of foreign services firms and foreign acquisition targets

Foreign Post-Acq. Post-Acq. Difference Test
Premium Premium Premium Pre/Post Acq.
Labor Productivity Foreign Premium 0.758™" 1.011" 1.078"™
(Log Val Add p.w.)  Pre-Acq. Period 0.6217" F=4.91"
Log Investment Premium 1.004™ 0.843™ 0.880™"
(Capital Growth) Pre-Acq. Period 0.594™" F=2.74"
Market Share Premium 0.013™ 0.016™ 0.017"™
Pre-Acq. Period 0.009"" F=14.34""
Initial Size Yes Yes Yes
Industry FE Yes Yes Yes
Region FE Yes Yes Yes
Year FE Yes Yes Yes
. Excludi Excludi
All services xcluding xcluding
Sample . always always
firms S o
foreign firms | foreign firms
The premiums are estimated coefficients on a binary variable for foreign ownership or post-acquisition years in the case of firms
that were acquired by foreigners. The pre-acquisition period of future acquisition targets is also captured by a dummy variable,
and the last column tests for equality of the coefficients on the pre- and post-acquisition dummies. Initial size is controlled by the
log of employees in 1998. All regressions control for industry, region and year fixed effects. The number of observations in these
regressions ranges from 5096 for labor productivity (due to missing values in employment) and 8092 for market share.

The results, presented in table 1, suggest that there exist significant differences between domestic
and foreign-owned firms operating in services industries. Foreign-owned services firms have a
significantly higher labor productivity, investment outlays and market shares. Although these
results document systematic differences related to ownership, they cannot be interpreted as causal
evidence. While a careful analysis of the direction of causality is beyond the scope of this paper,
we can go a step further and exploit the within-firm ownership changes due to 280 foreign
acquisitions that we observe in services industries in our data set.® If the performance differences
are related to ownership differences per se, we would expect to observe changes in these variables
in firms changing their ownership status from domestic to foreign. Thus, in the second column of
table 1, we exclude firms under foreign ownership throughout the period and let the foreign
ownership indicator capture post-acquisition periods of the acquired firms. As before, we find that
firms under foreign ownership exhibit positive and statistically significant performance premiums.
In the models presented in the third column of table 1, we include two indicator variables: a
dummy for the acquired firms observed omne year before the ownership change and a dummy for
the acquired firms observed after the ownership change. The coefficients on both variables are
positive and statistically significant which suggests that firms changing ownership exhibit superior
performance before as well as after being acquired, with the latter premium being larger. The

® As happens with most large firm-level data sets, Amadeus contains cases of obvious key punch errors. In many of these
cases, we are able to obtain the correct information from account statements on the company websites. In the remaining
cases, we apply rules to identify and remove probable data errors from our sample, as outlined in Appendix B.

% For a more complete econometric analysis of the causal relationship between foreign ownership and firm performance in
manufacturing sectors in Indonesia, see Arnold and Javorcik (2005).



difference between the two coefficients is statistically significant and thus presents further
evidence in favor of positive performance effects associated with foreign ownership. The fact that
firms increase their market share after being acquired by foreign capital is also an indication that
services users value performance differences associated with foreign ownership.

In summary, the anecdotal and the survey evidence as well as the econometric results
documenting superior performance of foreign services providers suggest that service sector reform,
and particularly foreign presence in these sectors, have left a positive mark on these industries. In
the next section, we explore the implications of these changes for the manufacturing industries
that rely on services inputs, which is the main objective of our analysis.

4 Empirical Strategy

Our firm-level data include information on firms in 21 manufacturing industries.” We estimate
total factor productivity (TFP) for all manufacturing firms as our measure of firm performance.
TFP is estimated as the residual of a three-factor Cobb-Douglas production function, with
deflated values of labor, capital and materials as production factors.® We estimate the production
function separately for 2-digit manufacturing sectors, using both ordinary least squares (OLS) and
the semi-parametric estimation technique suggested by Olley and Pakes (1996). The latter
technique controls for a possible simultaneity bias arising from the endogeneity of a firm’s input
selection, which will exist if a firm responds to productivity shocks unobservable to the
econometrician by adjusting its input choices. Such a behavior would establish a correlation
between an explanatory variable and the error term in the estimation of the production function,
thus violating one of the basic requirements for the validity of the OLS estimation. The Olley and
Pakes estimator corrects for the possible bias that may result from this correlation by using the
firm’s investment decision as a proxy for unobserved productivity shocks.” The estimated TFP is
then related to the extent of liberalization in services industries.

Liberalization of services industries is measured in several ways. The first measure comes from the
European Bank for Reconstruction and Development publication Transition Report 2004. The
EBRD publishes indices of policy reform for banking, telecommunications, electric power, railway
transport, road transport, and water distribution as well as an overall index for services sectors.
We use the overall index for those services industries where sector-specific information is not
available. All of the indices are available for 1998-2002. According to the EBRD, the scores
“reflect the judgment of the EBRD’s Office of the Chief Economist about country-specific progress
in transition.” The advantage of using these measures is that they are in principle designed to
encompass all policy aspects of liberalization, both with respect to domestic and foreign
providers."” However, this broad coverage comes at the cost of a limited precision, particularly
with respect to the time variation of the indicators.

Therefore, we employ alternative measures aiming to capture particular aspects of services
reform, namely (i) the extent to which foreign investors have entered Czech services industries;

" The petroleum sector (NACE 23) was excluded from the analysis because of a very small number of observations.

8 Nominal values of output and material inputs are deflated using wholesale deflators specific to 3-digit NACE sectors,
obtained from the Czech Statistical Office (CSO). Labor costs are deflated using the consumer price index. For capital, a
deflator for tangible fixed assets, obtained from the CSO, is used. As happens with most large firm-level data sets,
Amadeus contains cases of obvious key punch errors. In many of these cases, we are able to obtain the correct information
from account statements on the company websites. In the remaining cases, we apply rules to identify and remove probable
data errors from our sample, as outlined in Appendix B.

¥ Details of the procedure are outlined in Olley and Pakes (1996), as well as in other papers that applied the procedure in
the context of international trade and investment, such as Pavenik (2002), Javorcik (2004) and Arnold and Hussinger
(2005).

10 The indices are described in more detail in Appendix D.



(ii) the progress of privatization in services industries; and (iii) the level of competition in services
industries. These proxies offer several advantages. For one, they can be measured precisely.
Second, allowing foreign entry or privatizing state owned enterprises is a good indicator of a
serious commitment to reform. Third, all these measures are outcomes rather than policy
variables, which means that they encompass implementation as well as policies. Fourth,
comparing the results for individual measure can offer insights into the relative importance of
various aspects of services liberalization.

The extent of foreign presence in services sectors is proxied by the share of foreign-owned
providers in sectoral sales. Firm-level ownership information is available in Amadeus in the form
of records on shareholders, their nationalities and their ownership shares, including the dates as of
which the information is valid. The date records pertain to the latest available information in
each release of Amadeus, i.e. they are not time-varying within one version of the data base.
Therefore, we combine the information from four different releases of Amadeus (1998, October
2001, January 2005 and March 2005) and construct a panel of foreign ownership shares for each
firm. In cases where the date of foreign entry was ambiguous, we looked up information on the
owners from other publicly available sources. This usually allowed us to eliminate any residual
doubts. For the top 5 companies in each sector and year, we additionally verified any available
information about foreign owners and their date of entry of by looking at annual reports and
information on the company websites.

Throughout the paper, we employ two definitions of foreign ownership shares: a threshold
definition and a capital share definition. In the former, a firm’s entire output is counted as foreign
if the sum of the shares held by foreign entities exceeds 10%, while in the latter a firm’s output is
weighted by the foreign ownership share and only this fraction is considered as foreign output.
Using these two definitions, we calculate the share of foreign output at the level of 2-digit services
sectors of the NACE classification for the years 1998 to 2002. In what follows, we will refer to the
foreign output share variables as foreign share.

We construct the foreign share variables for the following services sectors: other business
activities (includes legal, accounting, consulting, advertising services) (NACE code 74), computer
and related activities (72), renting of machinery and equipment (71), real estate activities (70),
financial intermediation (65), post and telecommunications (64), supporting and auxiliary
transport activities (63), land transport (60), retail trade and repair of personal and household
goods (52), wholesale trade and commission trade (51), sale, maintenance and repair of motor
vehicles and retail sale of automotive fuel (50), construction (45), collection, purification and
distribution of water (41), electricity, gas and hot water supply (40)." Foreign engagement in
these sectors varies substantially. While in the electricity sector almost 76% of sales in 2002 came
from firms with at least 10% foreign ownership, this ratio reached only 8% in land transport.
There is also a significant variation across time. The average of foreign output shares more than
doubled between 1998 and 2002.

The progress of privatization in services industries is proxied by the share of output provided by
firms with private owners. The determination on whether a particular owner is a private entity or
a state or municipal government or agency is made based on the shareholder name and
description in the Amadeus data base. Then the output of each services provider is weighted by
the share of equity under private ownership. All shares in a given industry and year are summed
to create the measure of the progress in privatization.

I The following services sector had to be excluded due to a small number of observations in the data: hotels and
restaurants (55), water transport (61), air transport (62), insurance and pension funding (66), activities auxiliary to
financial intermediation (67).

10



The level of competition in each services industry is proxied by two indices of concentration: the
market share of the four largest providers and the Herfindahl index which is defined as the sum of
squared market shares of all providers in the sector. As there is no qualitative difference between
the findings based on the two indices, we present the estimation results only for the former index.

Since we are interested in inter-sectoral linkages between services and manufacturing industries,
we need to weigh the extent of liberalization in each services sector by the reliance of
manufacturing firms on each services input. While we do not have information on services inputs
at the level of individual firms, we can use information from a national input-output matrix to
evaluate inter-industry dependencies between individual manufacturing and services sectors.’? An
advantage of using the industry level information is that there is less need to be concerned about
a correlation between the performance of an individual firm and its services usage. Based on the
information on the relative importance of each services sector for manufacturing industries, we
calculate the following measures for each manufacturing industry j at time ¢

services_linkage;, = Zajk -liberalization _index,, (2)
k

where a; is the amount of inputs sourced from services sector k, expressed as a fraction of the
overall inputs used by manufacturing sector j. Liberalization index,, is one of the five measures
discussed above: the EBRD index of reform in services sector & at time ¢, foreign share,, defined
based on capital shares or thresholds for services sector k at time ¢, the share of output provided
by private companies in services sector & at time ¢ or the concentration index for services sector &
at time ¢. Put differently, the services linkage variable is obtained by multiplying the matrix of
sectoral reform indicators for services sectors with a matrix of input-output coefficients."

To establish whether there exists a link between the performance of Czech firms and liberalization
of upstream services sectors, we regress the productivity of manufacturing firms on the
services _linkage measures:

TFP, = a+ f3-services_linkage, , + X, - 7+ D, -5+, (3)

where 7TFP, is the total factor productivity of a Czech manufacturing firm 7 operating at time ¢
estimated at the industry level using alternatively ordinary least squares or the semiparametric
Olley and Pakes method, X}, is a vector of controls for other aspects of the increasing integration
of the Czech economy with the outside world and D;is the vector of firm fixed effects capturing
unobserved firm heterogeneity. Since we are interested in the effect on domestic manufacturing
firms, only firms in manufacturing sectors (NACE Codes 15 to 36) that have less than 10% of
foreign ownership at all times are considered in the regressions. As the effects of services
liberalization and other aspects of international integration may take time to materialize, the
variables enter the model as one period lags.

The vector X, ; includes a sector-specific measure of foreign presence in upstream manufacturing
sectors, constructed in the same way as the services linkage variables. Foreign entry into
manufacturing industries may affect the sourcing options for manufacturing inputs by increasing
the quality and range of products available. To account for the sourcing options offered by
imported inputs, X, also includes the level of tariff protection in upstream manufacturing
sectors, again weighted by the input-output coefficients. Our tariff measures are applied MFN
tariffs. In preparation for accession to the European Union, Czech tariffs vis-a-vis the EU were
governed by a bilateral accession agreement of 1992, which established a schedule for phasing out

2 We employ the use table of the input-output matrix for the year 2000, obtained from the CSO. Ideally, we would want
to have annual information, but unfortunately it is not available. Note, however, that the year 2000 lies approximately in
the middle of the time period covered by our sample.

3 This way of measuring cross-sector effects was used by, for instance, Javorcik (2004).
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tariffs on most manufacturing products by the end of 2000. In practice, this means that for the
time frame we are investigating, EU preferential tariffs outside the food and tobacco sectors were
already at a very low level, with an average tariff of less than half a percent. In the presence of
virtual free trade with the EU then, it does not seem sensible to exploit the minimal variation in
this protection before 2001, and indeed our data show no evidence that this aspect of trade
protection matters. Instead we focus on MFN tariffs, which will mainly capture protection vis-a-
vis imports those from developing countries, such as China. In Appendix E, however, we repeat
some of our basic regressions including both EU preferential and MFN tariff rates.

Finally, to control for the level of competition and possible knowledge spillovers, we also include
measures of foreign entry into a firm’s own sector as well as the level of tariff protection in the
same sector.' To take into account other factors that may generate a correlation between the
performance of manufacturing firms and foreign entry into services sectors, such as for instance,
regional differences in remoteness or quality of infrastructure, or events that improve business
prospects in both services and manufacturing in a specific year, we include firm and year fixed
effects. The firm fixed effects will also control for unobserved heterogeneity of firms. *

In our second specification, we estimate the model in first differences rather than in levels.
Differencing takes out all observable and unobservable time-invariant characteristics at the level
of the firm as well as at the level of the industry and region. By further including the full set of
industry, region and year fixed effects in the model in first differences, we additionally control for
differences in trends (rather than in levels) that are specific to the industry or region in question
or for factors affecting the whole economy in a particular period. For example, differences in
regional dynamics, or expansionary or contractionary trends of certain industries would be picked
up by these fixed effects in the differenced equation and would not bias our coefficient estimate of
the services linkage variable. Our second specification takes the following form:

ATFR, =v +¢-Aservices _linkage,,_; + AX, ,-¢+D, k+D,-6+D, - u+a, (4)

5 Results

The results from the estimation of equation 3 using OLS productivity estimates are shown in
table 2. When we enter the measures of services linkages into the model one by one, we find a
positive and statistically significant correlation between the firm performance in downstream
manufacturing and the overall liberalization of services (EBRD measure, equations I and II), the
presence of foreign providers of services (measured using the two alternative definitions of foreign
output in equations III and IV) and the extent of privatization in services industries (equation V).
For the EBRD and FDI measures the effect is significant at the one percent level. These results
support our hypothesis that services liberalization affects the performance of domestic
manufacturing firms relying on services inputs. The extent of competition in services, proxied by
the concentration ratio (or the Herfindahl index, not reported to save space), does not appear to
have a statistically significant effect. When the three aspects of services reform (foreign presence,
privatization and competition) enter the model jointly in equations VII and VIII, only the
presence of foreign providers is statistically significant. This suggests that allowing foreign entry
into services industries may be the key channel through which services liberalization contributes
to improved performance of downstream manufacturing sectors.

4 We have also experimented with concentration measures in the same sector, but these turned out to have no systematic
significant effect.

15 All of the regressions presented in section 5 include domestic manufacturing firms only. We have repeated the exercise
including both domestic and foreign firms, and obtained very similar results.
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Moreover, our results suggest that access to foreign-produced material inputs and the level of
competition in product markets may also affect the performance of manufacturing firms. Access
to material inputs produced by foreign investors exhibits a significant and positive correlation
with the downstream performance in half of the specifications. Tariff protection in manufacturing
industries supplying inputs displays a significant negative relationship with downstream
performance in 4 out of 8 cases. This result is consistent with the findings by Amiti and Konings
(2005) showing that trade liberalization benefits users of imported inputs. Foreign presence in the
same sector tends to be negatively correlated with the productivity of Czech firms, albeit this
effect is statistically significant only in some specifications. The negative coefficient estimate is in
line with the results of Djankov and Hoekman (2000) obtained for the Czech Republic for an
earlier period. Tariff protection in the own sector displays a positive relationship with firm
performance. While this finding contrasts with the results on the effect of import competition on
productivity in the existing literature, it is important to mention that our result is not directly
comparable to those found in other analyses. Our tariff measure captures mainly competition
from developing country imports as throughout most of the period under study, imports of
manufacturing products from the European Union and its accession countries were entering the
Czech Republic practically duty free.'®

In order to interpret the size of our estimated coefficients, we undertake the following
hypothetical exercises on the basis of models I and III of table 2. Assume that the level of services
liberalization of the Czech Republic at the end of our time frame, as measured by the EBRD
Transition Indices, were to drop to the level of Romania, which has made considerably less
progress in liberalizing its services sectors according to the EBRD. In this case, our model would
predict an average decrease in productivity in downstream manufacturing sectors of the order of
4.6%. With respect to foreign presence, simulating that foreign output shares in all services
sectors considered were to increase uniformly by 10 percentage points, our model predicts a
downstream productivity increase of the order of 3%. For upstream manufacturing sectors, we
would expect a uniform increase in foreign presence of 10 percentage points to be associated with
a 6% increase in downstream manufacturing.

16 In Appendix E, we have estimated the same models as in table 2 using EU-preferential tariffs in addition to the MFN
tariffs. While the preferential tariff measures are insignificant in these regressions, the results for services reform remain
largely unchanged.
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TABLE 2. Estimation with firm fixed effects using OLS Productivities:

Productivity in Domestic Manufacturing Firms and Reform in Upstream Services Sectors

Dependent Variable: TFP I II it v v VI VII VIII
Ise”itces EBRD 10667 1.239"
nputs 0.421 0.421
Linkage [ ! [ |
FDI 3.225™ 3.578"
(Threshold) [0.941] [1.577]
FDI 8.233™ 7.95™
(Cap Share) [1.921] [2.549]
Privatization 10.559" -2.435 2.245
[5.925] [5.399] [4.535]
Concentration -1.666 -0.231 1.288
[3.095] [3.900] [3.328]
Manufacturing FDI 0.957" 0.969"* 1.010™
Inputs (Threshold) [0.344] [0.334] [0.441]
Linkage
FDI 0.546 1.129° 0.458 0.332 1.056
(Cap Share) [0.593] [0.611] [0.602] [0.725] [0.676]
Tariffs -0.144™  -0.150°  -0.268™"  -0.341""  -0.090 -0.035 -0.279 -0.344
[0.051] [0.076] [0.071] [0.093] [0.082] [0.080] [0.087] [0.097]
Competition  ppy -0.179 -0.253" 0.289™"  -0.501""
within sector (Threshold) | [0.144] [0.106] [0.178]  [0.264]
FDI -0.252 -0.542"  -0.155 -0.133
(Cap Share) [0.244] [0.224] [0.275] [0.331]
Tariffs 0.069™" 0.072" 0.123™  0.154™ 0.032 0.016 0.130" 0.156"
[0.025] [0.037] [0.032] [0.042] [0.040] [0.039] [0.042] [0.048]
Dummies Firm FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.18 0.177 0.178 0.174 0.176 0.174 0.182 0.182
N 4679 4679 4679 4679 4679 4679 4679 4679

The Inputs Linkage variables are weighted by the respective I/O coefficient. All regressors are lagged one year. Robust standard errors are

presented in brackets. *, ** **¥ indicate statistical significance at the 10, 5 and 1% level.

In table 3, we present the same estimates based on TFP measures obtained using Olley and Pakes
(O/P). These results lead to the same conclusions: We find a positive and significant relationship
between the reform in services sectors, as reflected by the EBRD index, foreign presence and
privatization, and the performance of Czech firms in downstream manufacturing. Again, the
presence of foreign services providers appears to have the most robust effect on the performance

of Czech firms in downstream manufacturing.
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TABLE 3. Estimation with firm fixed effects using Olley/Pakes Productivities:
Productivity in Domestic Manufacturing Firms and Reform in Upstream Services Sectors

Dependent Variable: TFP i il I v v VI VII VIII
Ise”itces EBRD 0.985"  1.194°"
nputs 0.405 0.413
Linkage [ | [ |
FDI 2.942™ 2.952
(Threshold) [1.010] [1.759]
FDI 8.086™ 7.344"
(Cap Share) [2.028] [2.879]
Privatization 12.037" -.0104 4.060
[5.002] [6.080] [4.995]
Concentration -2.566 -.0337 0.571
[2.962] [3.698] [3.321]
Menufacturing - ppp 0.930" 0.938" 0.955
nputs (Threshold) [0.408] [0.405] [0.490]
Linkage
FDI 0.464 1.043 0.423 0.328 1.014
(Cap Share) [0.702] [0.703] [0.672] [0.808] [0.741]
Tariffs -0.135" -0.150  -0.247™"  -0.339™  -0.101 -0.037  -0.247"  -0.333™
[0.074] [0.095] [0.088] [0.110] [0.091] [0.088] [0.105] [0.115]
Competition  ppy -0.126 -0.192 0201 -0.444
within sector (preghold) [0.156] [0.120] [0.190]  [0.285]
FDI -0.187 -0.475" -0.106 -0.103
(Cap Share) 0.273 [0.249] [0.294] [0.352]
Tariffs 0.065" 0.072 0.114™  0.15""4 0.035 0.015 0.114"  0.148™
[0.035] [0.046] [0.040] [0.049] [0.044] [0.042] [0.050] [0.055]
Dummies Firm FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.172 0.168 0.174 0.173 0.176 0.165 0.174 0.173
N 4679 4679 4679 4679 4679 4679 4679 4679

The Inputs Linkage variables are weighted by the respective I/O coefficient. All regressors are lagged one year. Robust standard errors are
presented in brackets. *, ** **¥ indicate statistical significance at the 10, 5 and 1% level.

To further demonstrate the robustness of our results, we present additional specifications
containing proxies for services reforms entering in various combinations. Tables 4 and 5 present
these results for the OLS and O/P specifications, respectively. When multiple measures are
considered in the same specification only the overall progress in services reform (EBRD index)
and the presence of foreign providers are statistically significant, with the latter variable being
more robust. This lends support to our earlier finding that allowing foreign entry is a key channel

through which services liberalization may benefit local producers relying on services inputs.
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TABLE 4. Estimation with firm fixed effects using OLS Productivities:

Productivity in Domestic Manufacturing Firms and Reform in Upstream Services Sectors

Dependent Variable: TFP I I I v A% VI
Iser"itces EBRD 0.708™ 0.195 0.724™ 0.107 0.736™ 0.253
nputs 0.243 0.298 0.269 0.251 0.230 0.284
Linkage [ | [ | [ | [ ] [ | [ |
FDI 2.803" 2768 2.692"
(Threshold) [1.445] [0.816] [1.491]
FDI 7.235" 8.089™ 7.132"
(Cap Share) [3.191] [1.972] [3.122]
Privatization -0.244 2.374 0.478 3.235
[5.458] [5.659] [5.245] [4.992]
Concentration 0.736 0.996 0.851 1.532
[3.517] 3.384] [3.600] [3.264]
Manufacturing gy 1.081°" 1.045° 1.035"
Inputs (Threshold) [0.329] [0.430] [0.435]
Linkage
FDI 1.128" 1.069 1.038
(Cap Share) [0.592] [0.705] [0.678]
Tariffs -0.3117 -0.334™  -0.310™"  -0.347""  -0.308""  -0.342™
[0.095] [0.101] [0.085] [0.095] [0.095] [0.101]
Competition  ppyy -0.313™ -0.294 -0.289
within sector
(Threshold) [0.101] [0.174] [0.178]
FDI -0.532" -0.517" -0.490"
(Cap Share) [0.220] [0.273] [0.269]
Tariffs 0.144™  0.149™  0.144™  0.159""  0.143™  0.155"
[0.046] [0.049] [0.039] [0.044] [0.045] [0.050]
Dummies Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
R? 0.183 0.182 0.183 0.182 0.183 0.182
N 4679 4679 4679 4679 4679 4679

The Inputs Linkage variables are weighted by the respective I/O coefficient. All regressors are lagged one year.
Robust standard errors are presented in brackets. *, ** *** indicate statistical significance at the 10, 5 and 1%

level.
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TABLE 5. Estimation with firm fixed effects using Olley/Pakes Productivities:
Productivity in Domestic Manufacturing Firms and Reform in Upstream Services Sectors
Dependent Variable: TFP I I 111 v A% VI
Ise”itces EBRD 0.711"" 0.258 0.665" 0.056 0.736™ 0.290
nputs 0.228 0.328 0.264 0.236 0.220 0.310
powts 0228 fo32s] o264 [0z [0220]  [0310
FDI 2.164 2.514™ 2.066
(Threshold) [1.658] [0.904] [1.722]
FDI 6.472" 7.9417 6.405"
(Cap Share) [3.640] [2.128] [3.593]
Privatization 2.177 4.719 2.809 5.197
[5.826] [6.071] [6.066] [5.715]
Concentration 0.069 -0.010 0.745 0.851
[3.241] [3.287] [3.428] [3.245]
Manufacturing  ppy 1.020" 1.037" 0.980"
Inputs (Threshold) [0.402] [0.487] [0.488]
Linkage
FDI 1.043 1.042 0.994
(Cap Share) [0.660] [0.783] [0.740]
Tariffs -0.279™"  -0.3277 -0.286""  -0.339™"  -0.277"  -0.331""
[0.112] [0.119] [0.104] [0.111] [0.113] [0.119]
Competition  ppp -0.236" -0.245 -0.215
within sector
(Threshold) [0.112] [0.179] [0.181]
FDI -0.454° -0.475 -0.431
(Cap Share) [0.241] [0.294] [0.287]
Tariffs 0.128" 0.143" 0.133™ 0.154™ 0.127" 0.146"
[0.054] [0.056] [0.047] [0.050] [0.054] [0.057]
Dummies Firm FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
R? 0.175 0.173 0.183 0.182 0.175 0.173
N 4679 4679 4679 4679 4679 4679
The Inputs Linkage variables are weighted by the respective I/O coefficient. All regressors are lagged one year.
Robust standard errors are presented in brackets. *, ** *** indicate statistical significance at the 10, 5 and 1%
level.

The above findings indicate a correlation between services liberalization and performance. In
order to present some evidence that reverse causality is an unlikely problem in our estimation, we
extend the lags of the independent variables in our equation to two years. The results from these
specification are presented in table 6 for OLS TFP measures (columns 1 and 2) and Olley and
Pakes-corrected TFP estimates (columns 3 and 4). They demonstrate that our basic conclusion
regarding the importance of foreign entry into services sectors holds when we expand number of
the lags with which the independent variables enter the regressions. Since it is unlikely that the
productivity of manufacturing firms today is relevant for FDI inflows into services sectors two
years ago, we feel reasonably confident that reverse causation is unlikely to be a problem in this
specification. One should also keep in mind that the customer base of foreign entrants into
services sectors goes well beyond manufacturing firms; future sales to households and firms in
services sectors are likely to be taken into consideration when FDI decisions are made. Table 6
presents the results based on the threshold definition of foreign presence which is statistically
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significant in all specifications. Using the capital share definition would lead to the same
conclusions.

TABLE 6. Estimation with 2-year lags using OLS (I-II) and Olley/Pakes (III-IV) TFP
Productivity in Domestic Manufacturing Firms and Reform in Upstream Services Sectors
Dependent Variable: TFP I I I v
Services Inputs EBRD 0.631 0.246
Linkage [1.135] [1.136]
FDI 3.138"™ 3.0117" 2857 2.807™
(Threshold) [0.670] [0.726] [0.885] [0.951]
Concentration 1.685 0.645
[3.780] [4.343]
i\’la““faf.msng FDI 1.091" 1.046" 1.100 1.083
nputs Linkage (Threshold) [0.529] [0.556] [0.655] [0.652]
Tariffs -0.345™" -0.3517" -0.373™" -0.375™
[0.069] [0.069] [0.081] [0.085]
C??Petition FDI 0307 -0.281" -0.259"  -0.250
within sector (Threshold) [0.100] [0.148] [0.114] 0.162]
Tariffs 0.152™ 0.158™" 0.168  -0.170""
[0.033] [0.033] [0.040] [0.040]
Dummies Firm FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
R? 0.146 0.147 0.143 0.143
N 2593 2593 2593 2593
The Inputs Linkage variables are weighted by the respective I/O coefficient. All regressors are lagged
two years. Robust standard errors are presented in brackets. *, ** *** indicate statistical significance
at the 10, 5 and 1% level.

As the next step, we estimate our model in first differences as specified in equation 4, rather than
using our previous firm fixed effects specification in levels. In this more demanding specification,
the differencing removes all influences that are fixed at the level of the firm, industry or region, as
did the firm fixed effects before. In addition, dummy variables in the differenced equation now
purge all differences in trends that are specific to an industry or region. Moreover, in this
specification, we adjust standard errors to allow for a correlation between observations belonging
to the same industry.

These estimates, presented in table 7, confirm our earlier conclusions. In all specifications, we find
a positive and statistically significant correlation between the presence of foreign providers of
services and the productivity of Czech firms relying on services inputs. We present the results
based on the threshold definition, however, using the capital share definition would lead to the
same conclusions. We also find a similar relationship for our measure of the overall progress in
services liberalization (EBRD measure). In this case, however, a statistically significant
relationship is obtained in 4 out of 6 regressions. With respect to the other variables in our
regression, the results are less clear-cut in this more demanding specification. None of the
variables except the two mentioned above is significant in more than one specification.
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TABLE 7. Estimation in first differences using OLS (I-IV) and Olley/Pakes (V-VIII) Productivities

Productivity in Domestic Manufacturing Firms and Reform in Upstream Services Sectors

Dependent Variable: TFP I II 111 v v VI VII VIII
Ise”itces EBRD 0.777 0.689° 0.802 1.102° 0.887" 1.131°
nputs 0.552 0.401 0.547 0.530 0.417 0.572
Linkage [ ] [ ] [ ] [ | [ ] [ |
FDI 2.315™ 3.696" 3.873" 3.510" 2.237" 3.694" 4.263" 3.482"
(Threshold) [1.113] [1.878] [1.503] [1.768] [1.186] [1.963] [1.719] [1.832]
Privatization 3.697 4.841 9.106 10.409
[17.895] [16.648] [18.445] [17.025]
Concentration 1.451 1.551 1.551 1.765
[3.192] 3.095] [3.144] [3.105]
Manufacturing ppy; 0.428 0.469 0.444 0.411 0.506 0.532 0.538 0.466
Inputs (Threshold) [0.359) [0.327] [0.402 [0.383] [0.428] [0.394] [0.462] [0.443]
Linkage
Tariffs -0.194 -0.226 -0.223% -0.211 -0.199 -0.23 -0.238 -0.214
[0.126] [0.128] [0.129] [0.127] [0.138] [0.139] [0.144] [0.141]
CFLI;lPetiti‘;n FDI -0.212 -0.225" -0.214 -0.194 -0.216 -0.218 -0.224 -0.182
within sector (Threshold) [0.126] [0.109] [0.157] [0.145] [0.145] [0.124] [0.168] [0.155]
Tariffs 0.088 0.103" 0.099 0.098 0.092 0.107 0.112 0.103
[0.059] [0.059] [0.069] [0.058] [0.066] [0.066] [0.067] [0.067]
Dummies Industry FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Region FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.052 0.055 0.053 0.053 0.055 0.055 0.055 0.053
N 2451 2451 2451 2451 2451 2451 2451 2451

The Inputs Linkage variables are weighted by the respective I/O coefficient. All regressors are differenced one year and then lagged one year.
Standard errors in brackets are robust and clustered on industries. *, ** *** indicate statistical significance at the 10, 5 and 1% level.

Our findings of a positive relationship between liberalization of services sectors, and in particular
opening of services sectors to foreign providers, and downstream manufacturing performance are
consistent with a productivity-enhancing effect of a reform in services. They suggest that
manufacturing firms relying more on inputs from liberalized services sectors or purchasing inputs
from foreign services providers tend to exhibit higher total factor productivity. These findings are
robust to controlling for several kinds of fixed effects, for changes in other aspects of liberalization
and for systematic difference in performance growth across industries, years and regions.

7 Conclusions

In this paper, we create measures of reform in services sectors and combine them with
information on the degree to which manufacturing firms rely on intermediate inputs from services
industries. This allows us to analyze the relationship between services liberalization and
downstream manufacturing performance. We capture services liberalization in four ways: (i) using
a index of policy reforms created by the European Bank for Reconstruction and Development
(EBRD) taking into account all aspects of services liberalization, including both the domestic and
the international dimension; (ii) considering the share of services output provided by foreign-
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owned firms; (iii) focusing on the share of services provided by privatized firms; and (iv)
considering the extent of competition in services sectors.

Our results suggest two conclusions. First, we find that services policy matters for manufacturing
performance as we document a strong correlation between services sector reform and productivity
of local producers relying on services as intermediate inputs. This evidence is robust to several
different econometric specifications, including controls for firm, industry and region heterogeneity,
for other aspects of openness, and for trend differences across industries and regions. Second, we
find evidence suggesting that opening services sectors to foreign providers is a key channel
through which services reforms affect downstream productivity in manufacturing.

As most barriers to foreign investment today are not in goods but in services, we hope that our

findings will provide support for further liberalization of services industries and opening of
services sectors to foreign providers.
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Appendix A. The survey questions.

The information in Figures 3 comes from a survey of Czech firms conducted on behalf of the
World Bank in 2004. The exact question asked in the survey were as follows:

“There were several changes which Czech legislation has enabled since the year 1989. Please tell
us if in your opinion the following facts have had a positive, negative or no impact on the
services = access, their price, quality and range of services.

1. Since 1995 the Czech legislation has allowed foreign companies to invest into the
telecommunication market in your country.

2. A few years ago, foreign companies were allowed by Czech legislation to provide
accounting and auditing services in the CR.

3. In 2001, there was a major impulse boosting the privatization and foreign ownership of
major banking companies.

4. A few years ago, Czech legislation allowed foreign companies to provide insurance services
in CR.

5. A few years ago, Czech legislation allowed foreign companies to provide freight and
transport services in CR.”

Separate answers were collected for impact on access, prices, quality and range of each type
of services.
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Appendix B. Data cleaning procedure.

All the variables in our data set are subject to missing values. Missing values in firm output
created a particular problem when calculating the foreign output shares at the sector level. A
large firm with a missing value for output in a given year can lead to bumps in the foreign output
share of the respective industry if no correction is made. Hence rather than taking a missing value
as a zero, we used linear interpolation to estimate the firm output in a year in which it was
missing, in those cases where we could not obtain the information from the company website.
Although imperfect, the interpolated output is most likely a better approximation of the true
value than a value of zero. Interpolated values, however, were used only for the construction of
the foreign output shares at the sector level, not in our estimation of firm performance. Where
information on intermediate inputs was not available in the data, we used the difference between
output and value added instead. Additionally, we corrected for items marked as extraordinary
and not related to normal business activity, such as insurance claims.

We also encountered cases of missing information on the country of origin of the firm owner. In
these cases, we looked up information on the owners from other publicly available sources and
tried to determine whether they were Czech or foreign. This usually allowed us to eliminate any
residual doubts. For the top 5 companies in each sector and year, we additionally verified any
available information about foreign owners and their date of entry of by looking at annual reports
and information on the company websites. For smaller firms, we replaced missing values of the
record date with the release date of the Amadeus version from which the record originated. In the
cases where owners were not natural persons, we used information about the ultimate owners
(that is, shareholders in the owner company) and were thus able to account for cases of indirect
foreign ownership. We also allowed for the possibility of a firm becoming foreign through a
change in shareholders of a possible intermediate owner.

In some cases, figures reported in Amadeus appeared to be key punch errors, and we developed
several rules to clean the data by excluding firms with unlikely patterns from our sample. We
excluded a firm from our sample if it reported negative values of payments to labor, of
intermediate inputs or of capital stock, and wherever intermediate inputs exceeded the value of
output. We also cut off the extreme 1% values of the ratio of materials to output and of average
variable costs. Finally, since some firms showed extreme and unlikely fluctuations in the ratio of
intermediate inputs to output, we cut off the 1% extremes of the first differences of this ratio.
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Appendix C. Services policy reform in the Czech Republic, 1998-2003

In order to give some examples of the profound changes that have taken place in Czech services
sectors during the period covered by our study (1998-2003), we present a detailed description of
the regulatory reforms in the banking, telecommunications and energy sectors. The information
below draws largely on the yearly Accession Protocols of the European Commission and the
WTO Trade Policy Review for the Czech Republic (2001).

In the banking sector, the privatization of the remaining four large state-controlled banks began
with the sale of IPB in March 1998 and the call for expression of interest for CSOB in July 1998.
Regulatory improvements were enacted in the same year to separate banks’ engagement in the
enterprise sector, which was perceived as one of the reasons for banks’ soft stance vis-a-vis bad
debtors. Foreign investors were treated on equal terms with domestic ones as of 1998, and the
supervisory powers of the central bank were strengthened. In 1999, the government published a
precise and ambitious timetable for the remaining privatizations in banking. In June, a majority
stake in CSOB was sold to foreign investors. Another one, CS, with a public share of 45%, was
completely privatized in March 2000. In preparation for privatization, many historic debt
positions were moved into a public fund, with the state covering the cost of the write-offs. This
was particularly relevant for CS and even more so KB, the last remaining public bank awaiting
privatization. By 2000, two thirds of banking assets were in foreign hands. In 2001, KB was
privatized after a massive bailout by the state. This completed the banking privatizations, and
left 90% of banking assets in foreign-controlled banks, with 27 out of 40 commercial banks being
in foreign hands. In 2002, after another legal reform, the EU deemed the banking sector in the
Czech Republic to be in compliance with the acquis communautaire.

In the telecommunications sector, the monopoly fixed line operator was majority public-owned in
1998, and there was no independent regulator for the sector. The two ministries in charge of
regulation faced a conflict of interest by simultaneously exercising the state’s controlling property
rights in several operating companies. In mobile services, there were two providers with both 51%
public ownership and the remaining capital mostly foreign. In early 2000, a new
Telecommunications Act established an independent regulator and determined that January 1,
2001 would be the end of the fixed line monopoly of the incumbent. New licenses were issued in
advance of the market opening in 2001, and the regulator took a number of crucial decisions
regarding interconnection. Yet, as interconnection prices were above comparable prices in the EU
and the provision of carrier selection facilities had not been addressed, the EU called for
immediate action. A third mobile operator entered the market in 2000, with 100% foreign
ownership, and in 2001 the foreign private investor in one of the two mobile companies operating
since 1996 increased its shares to 60%. Carrier selection on a call-by-call basis was introduced in
July 2002. Alongside with reduced interconnection charges, this increased the level of competition
notably. However, the fixed line market was still largely controlled by a single operator in which
the State held a majority stake and which was not fully commercialized. For these reasons, it had
been difficult for alternative operators to compete even though the market had legally been open.
In August 2002, the government decided to privatize the state’s majority stake in the incumbent
fixed line operator. Meanwhile strong competition has evolved in mobile services, which have
become a direct competitor to fixed line services.

In the energy sector, a regulatory administration was established in 1998, although its
independence was still limited. In January 1999, a transmission system operator for electricity was
set up as a 100% subsidiary of the national electricity company, separating the production and
transmission accounts as required by the EU Electricity Directive. However, the dominant
producer still held a monopoly for transmission, transit, import and export of electricity. Tariffs,
which had traditionally been set below costs, were revised in 1999, which implied an increase of
the maximum prices for gas and power for households effective in early 2000. Two regional energy
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distributors in South Bohemia were privatized in 2000, and authorities embarked on a gradual
process of price liberalization, which aimed at eliminating cross-subsidies. On 1 January 2001, a
new Energy Act came into force providing for a gradual liberalization of the electricity and gas
markets, including third party access starting in 2002. Following further price liberalization in
both segments, the EU Commission concluded that the alignment of prices for private households
with cost recovery levels was achieved for electricity and was near completion for gas by 2001.
The same year saw the establishment of an independent regulator, the Energy Regulatory Office
(ERO). Tt is funded from a separate chapter of the state budget, with its principle responsibility
being the promotion of competition. The regulator can pass secondary legislation, grant market
licenses and set market rules. In 2002, the ERO issued decrees regulating the construction of and
access to the electricity and gas network infrastructure, the cost and revenue calculation for
utilities and licensing rules. In January 2002, the market for entities consuming over 40GWh of
electricity annually became fully liberalized. This led to a reduction in electricity prices for this
market segment, which has 65 eligible customers representing approximately 30% of the Czech
market. The privatization of the Czech monopoly gas importer and owner of the transit network,
together with shares giving majority stakes in seven out of eight regional gas monopoly
distributors was concluded in May 2002. In the electricity segment, the incumbent operator CEZ
was restructured in 2002 and sold its majority in the electricity transmission system operator. By
2002, the European Commission found the Czech gas and electricity sectors well prepared for the
competitive EU-internal energy market through the privatization of major players in the gas
market, the restructuring of electricity utilities and the broadly cost-reflective electricity prices.
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Appendix D. A description of the EBRD indicators of services sector reforms

The EBRD indicators of services sector reform come from the publication “Transition Report
2004”. Sector-specific time-varying indices are available for banking, telecommunications, electric
power, railway transport, road transport, and water and waste water. In addition, the publication
constructs an aggregate index of infrastructure reform, and an index for financial institutions. For
those sectors where no specific sector index was available, we used an overall services index,
created as the average of the infrastructure and financial institutions indices. Below we reproduce
a description of the indices, as outlined in pages 199-204 of EBRD (2004).

“The transition indicator scores [...] reflect the judgment of the EBRD’s Office of the
Chief Economist about country-specific progress in transition. The scores are based on
the following classification system, which was originally developed in the 1994 Transition
Report, but has been refined and amended in subsequent Reports.

“+” and “--” ratings are treated by adding 0.33 and subtracting 0.33 from the full value.
The average is obtained by rounding down, e.g. a score of 2.6 is treated as 2+, but a
score of 2.8 is treated as 3 --.

Infrastructure reform

The ratings are calculated as the average of five infrastructure reform indicators covering
electric power, roads, railways, telecommunications, water and waste water. The
classification system used for these five indicators is detailed below.

Banking reform and interest rate liberalisation

1 Little progress beyond establishment of a two-tier system.

2 Significant liberalisation of interest rates and credit allocation; limited use of directed
credit or interest rate ceilings.

3 Substantial progress in establishment of bank solvency and of a framework for
prudential supervision and regulation; full interest rate liberalisation with little
preferential access to cheap refinancing; significant lending to private enterprises and
significant presence of private banks.

4 Significant movement of banking laws and regulations towards BIS standards; well-
functioning banking competition and effective prudential supervision; significant term
lending to private enterprises; substantial financial deepening.

4+ Standards and performance norms of advanced industrial economies: full convergence
of banking laws and regulations with BIS standards; provision of full set of competitive
banking services.

Electric power

1 Power sector operates as government department with few commercial freedoms or
pressures. Average prices well below costs, with extensive cross-subsidies. Monolithic
structure, with no separation of different parts of the business.

2 Power company distanced from government, but there is still political interference.
Some attempt to harden budget constraints, but effective tariffs are low. Weak
management incentives for efficient performance. Little institutional reform and minimal,
if any, private sector involvement.

3 Law passed providing for full-scale restructuring of industry, including vertical
unbundling through account separation and set-up of regulator. Some tariff reform and
improvements in revenue collection. Some private sector involvement.

4 Separation of generation, transmission and distribution. Independent regulator set up.
Rules for cost-reflective tariff-setting formulated and implemented. Substantial private
sector involvement in distribution and/or generation. Some degree of liberalisation.
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4+ Tariffs cost-reflective and provide adequate incentives for efficiency improvements.
Large-scale private sector involvement in the unbundled and well-regulated sector. Fully
liberalised sector with well-functioning arrangements for network access and full
competition in generation.

Railways

1 Monolithic structure operated as government department, with few commercial
freedoms. No private sector involvement and extensive cross-subsidisation.

2 Rail operations distanced from state, but weak commercial objectives. Some business
planning, but targets are general and tentative. No budgetary funding of public service
obligations. Ancillary businesses separated, but little divestment. Minimal private sector
involvement.

3 Commercial orientation in rail operations. Freight and passenger services separated and
some ancillary businesses divested. Some budgetary compensation available for passenger
services. Improved business planning with clear investment and rehabilitation targets, but
funding unsecured. Some private sector involvement in rehabilitation and/or
maintenance.

4 Railways fully commercialised, with separate internal profit centres for passenger and
freight. Extensive market freedoms to set tariffs and investments. Implementation of
medium-term business plans. Ancillary industries divested. Private sector participation in
freight operation, ancillary services and track maintenance.

4+ Separation of infrastructure from operations and freight from passenger operations.
Full divestment and transfer of asset ownership implemented or planned, including
infrastructure and rolling stock. Rail regulator established and access pricing
implemented.

Roads

1 Minimal degree of decentralisation and no commercialisation. All regulatory, road
management and resource allocation functions centralised at ministerial level. New
investments and road maintenance financing dependent on central budget allocations.
Road user charges not based on the cost of road use. Road construction and maintenance
undertaken by public construction units. No public consultation in the preparation of
road projects.

2 Moderate degree of decentralisation and initial steps in commercialisation.
Road/highway agency created. Improvements in resource allocation and public
procurement. Road user charges based on vehicle and fuel taxes, but not linked to road
use. Road fund established, but dependent on central budget. Road construction and
maintenance undertaken primarily by corporatised public entities, with some private
sector participation. Minimal public consultation/participation on road projects.

3 Fair degree of decentralisation and commercialisation. Regulation and resource
allocation functions separated from road maintenance and operations. Level of vehicle
and fuel taxes related to road use. Private companies able to provide and operate roads
under negotiated commercial contracts. Private sector participation in road maintenance
and/or through concessions to finance, operate and maintain parts of highway network.
Limited public consultation/participation and accountability on road projects.

4 Large degree of decentralisation. Transparent methodology used to allocate road
expenditures. Track record in competitive procurement for road design, construction,
maintenance and operations. Large-scale private sector participation in construction,
operations and maintenance directly and through public-private partnerships. Substantial
public consultation/ participation and accountability on road projects.

4+ Fully decentralised road administration. Commercialised road maintenance operations
competitively awarded to private companies. Road user charges reflect the full costs of
road use and associated factors, such as congestion, accidents and pollution. Widespread
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private sector participation in all aspects of road provision. Full public consultation on
new road projects.

Telecommunications

1 Little progress in commercialisation and regulation. Minimal private sector involvement
and strong political interference in management decisions. Low tariffs, with extensive
crosssubsidisation. Liberalisation not envisaged, even for mobile telephony and value-
added services.

2 Modest progress in commercialisation. Corporatisation of dominant operator and some
separation from public sector governance, but tariffs are still politically set.

3 Substantial progress in commercialisation and regulation. Telecommunications and
postal services fully separated, and cross-subsidies reduced. Considerable liberalisation in
the mobile segment and in value-added services.

4 Complete commercialisation, including privatisation of the dominant operator, and
comprehensive regulatory and institutional reforms. Extensive liberalisation of entry.

4+ Effective regulation through an independent entity. Coherent regulatory and
institutional framework to deal with tariffs, interconnection rules, licensing, concession
fees and spectrum allocation. Consumer ombudsman function.

Water and waste water

1 Minimal degree of decentralisation; no commercialisation. Services operated as
vertically integrated natural monopolies by a government ministry or municipal
departments. No financial autonomy and/or management capacity at municipal level.
Low tariffs, low cash collection rates and high cross-subsidies.

2 Moderate degree of decentralisation; initial steps towards commercialisation. Services
provided by municipally owned companies. Partial cost recovery through tariffs, and
initial steps to reduce cross-subsidies. General public guidelines exist regarding tariff-
setting and service quality but both under ministerial control. Some private sector
participation through service or management contacts, or competition to provide
ancillary services.

3 Fair degree of decentralisation and commercialisation. Water utilities operate with
managerial and accounting independence from municipalities, using international
accounting standards and management information systems. Operating costs recovered
through tariffs, with a minimum level of cross-subsidies. More detailed rules drawn up in
contract documents, specifying tariff review formulae and performance standards. Private
sector participation through the full concession of a major service in at least one city.

4 Large degree of decentralisation and commercialisation. Water utilities managerially
independent, with cash flows — net of municipal budget transfers — that ensure financial
viability. No cross-subsidies. Semi-autonomous regulatory agency has power to advise and
enforce tariffs and service quality. Substantial private sector participation through build-
operator-transfer concessions, management contacts or asset sales in several cities.

4+ Water utilities fully decentralised and commercialised. Fully autonomous regulator
exists with complete authority to review and enforce tariff levels and quality standards.
Widespread private sector participation via service/ management/lease contracts. High-
powered incentives, full concessions and/or divestiture of water and waste-water services
in major urban areas.
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Appendix E.

Including EU preferential tariffs.

TABLE Al. Estimation with firm fixed effects using OLS (I-IV) and Olley/Pakes (V-VIII) Productivities

Productivity in Domestic Manufacturing Firms and Reform in Upstream Services Sectors

Dependent Variable: TFP I II 111 v v VI VII VIII
Ise”itces EBRD 1.084  1.202" 1.033  1.187™
nputs 0.41 0.40 0.43 0.41
Linkage [0.41] [0.40] [0.43] [0.41]
FDI 3.202" 2.944™
(Threshold) [0.89] [0.93]
FDI 8.128™ 8.048™
(Share) [1.64] [1.70]
Manufacturing  ppy 0.976™ 0.960™ 0.964™ 0.942"
Inputs (Threshold) [0.34] [0.33] [0.35] [0.34]
Linkage
FDI 0.537 1.120° 0.468 1.046
(Share) [0.39] [0.42] [0.41] [0.43]
EU Tariffs -0.008 0.006 0.003 0.007 -0.014 -0.000 -0.002 0.001
[0.03] [0.03] [0.03] [0.03] [0.03] [0.03] [0.03] [0.03]
MFN Tariffs -0.135 -0.161  -0.275"  -0.355""  -0.118 -0.151 -0.244 -0.344
[0.10] [0.10] [0.11] [0.11] [0.10] [0.10] [0.11] [0.11]
C%I}I;Peti“?n FDI -0.184 0.252" 0.135 -0.193
within sector (Threshold) [0.03] [0.13] [0.14] [0.14]
FDI -0.251 -0.541™ -0.189 -0.477
(Share) [0.17] [0.19] [0.18] [0.20]
EU Tariffs 0.004 -0.004 -0.003 0.006 0.007 -0.000 0.001 -0.002
[0.02] [0.02] [0.01] [0.02] [0.02] [0.02] [0.02] [0.02]
MFN Tariffs 0.063 0.076 0.126"  0.160" 0.056 0.071 0.112° 0.154"
[0.05] [0.05] [0.06] [0.06] [0.05] [0.05] [0.06] [0.06]
Dummies Firm FE Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
R2 0.180 0.177 0.182 0.182 0.172 0.173 0.175 0.173
N 4679 4679 4679 4679 4679 4679 4679 4679

The Inputs Linkage variables are weighted by the respective I/O coefficient. All regressors are differenced one year and then lagged one year.
indicate statistical significance at the 10, 5 and 1% level.

Standard errors in brackets are robust and clustered on industries.
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FIGURE 1. FDI Inflows into the Czech Republic 1998-2002
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FIGURE 2. Distribution of FDI Inflows over Services Sectors
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FIGURE 3. Cellular Phones and Internet Usage. Czech Republic vs. Western European Countries
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FIGURE 4. Firm Perceptions about Services Reforms in the Czech Republic: Survey Results.
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