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Abstract of Dissertain

How did TargetedGovernmentlradePolicies Impact theProductivity of
ManufacturingFirms in Eastern Europe and Central Asia between 1995 and 20097

This study investigates whether tradelated targeted government policies had an
impact on the total factor productivitiff FP) of manufacturing firms in Eastern Europe and
Central Asia(ECA region)between 1995 and 2008.does so by looking at how different types
of primarily industryspecific trade poli@s (or their combinations) impacted firm productivity
and subsequent economic growth. It also examines how ingipstoyfic trade policies impacted
firm-level productivity depending on various investment climate characteristics, such as
corruption, acces® finance, physical infrastructure, and innovation.

The dependent variable is firm total factor productivity (TF&lculated usinghe
LevinsohnPetrin approach. As an alternative measure of firm productivity, this study uses labor
productivity. Similar to Bastos and Nazir (2004), this research utilizes the Principal Component
Analysis to group the investment climate indicators.

This study finds thain most instances (10 out of 14 timgsygeted policies do not show
a significant impact on manufaging firms TFP. In addition, the study findbat corruption
plays a significant role in determining the level of TFP in countries with targeted policies. When
looking at firms across all industries in the ECA region countries, the study finds a positive
correlation between higher corruption and higher TFP, i.e., providing suppartifoe figr eas i r
t he wheel s dtsuggegisothahia she ECA region countries with higher levels of
corruption and higher barriers to trade, firms are characterizbdybgr TFP. On the other hand,
among the benchmarkountries, as expected, corruptibas a negative impact on firm TFP.
When looking at firms in the top four export industries in the ECA regiomuptionis found to
havea hindering effect on firnTFP (i.e., increased corruption lowers firm TFP). In a way, the
firms in the top four export industries in the ECA region mienicking thebehavior of firms in
highrincome OECD(Organization for Economic Coperation and Developmenbenchmark
countries.The study concludes that there isfghreshold of economic, legal, and political
developmend below which targeted policies do not work in the ECA region, and are impacted

by existence and effectiveness of corruption.
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Glossary of Terms

Total Factor Productivity (TFP): i s broadly wunderstood as a f..
by the amount of i nputs wused in productiono
effectively labor and capitalthe main factors of productidgnare used to generate output.

Labor Productivity: is calculated asales divided by a number of employees (Freeman, 2008).

Targeted Government Trade Policies: primarily the industrnspecific, tradeelated policies

that encompass government initiatives aimed to reduce import tariffs dprnmachinery and
equipment) and netariff barriers, to improve adherence to global industry standards, and to set
up proactive bodies tassist producers acquire and pidichnologies and move along the value
chain. The definition of targeted policies ftérs from Lin (2009) because, in addition to
governmeninitiated policies, the study chose to incorporate policies imposed by, for example,
membership in WTO or EU. The underlying reason for that is the assumption that when
governments negotiate the EUIW terms, they normally aim for policies that are deemed to be
important and beneficial for their countries in general, and their key export industries,
specifically. These policies are generally not in conflict with the WTO r@ésen that the
targetedreforms are mostly of a sherto -mediumterm nature, they allow governments to
leapfrog development by focusing their resources on developing sectors that would bring high
inflows of foreign exchange.

Top export industries: the value chains with high/gwing economic rentsor industries

selected according to their share of the world export market and the growth rate of that share
(Institute for Strategy and Competitiveness at Harvard Univexrsity the context of this
dissertation, value chains withghi or growing economic rents are understood as sectors that

of fer the most export pot sinaimnael effeativedandwetfidienti z e a
manner.The study does not distinguish between export industries that hold a high potential
(infant industries) and the current top export industries because it is understood that M. Porter
already accounts for that in his methodology.

Clusters: are agglomeradins of vertically and/or horizontally linked firms operating in the same
line of business in conjunction with supporting organizations (OECD LEED, 2005).

Economicrentsitar e defined as MfNHexcess payments for C
necessarytor i ng the required factors of producti on
209).

Value Chain Analysisiish é a met hod f or accounting and pres
a product or service as it is transformed from raw inputs to a iraluct consumed by end
u s e IFE BIAS( 2007).

Economic Growth: is the change in GDP, PPP and GDP per capita, PPP over the studied
period.GDP, PPR is gross domestic product converted to international dollars using purchasing
power parity rates. GDPsithe sum of gross value added by all resident producers in the
economy plus any product taxes and minus any subsidies not included in the value of the

Xii



products. It is calculated without making deductions for depreciation of fabricated assets or for
depleton and degradation of natural resourc®s.international dollar has the same purchasing
power over GDP as the U.S. dollar has in the United States. Data are in constant 2005
international dollars.

ECA Region Eastern Europe and Central Asia region, amcludes: Albania, Armenia,
Azerbaijan, Belarus, Bosnia and HerzegoviBalgaria, Croatia, Czech Republic, Estonga,
former Yugoslav Republic HYR) of Macedonia, Georgia, Hungary, Kazakhstan, Kyrgyz
Republic, Latvia, Lithuania, Moldova, Montenegro, Poth Romania, Russian Federation,
Serbia,SlovakRepublic, Slovenia, Tajikistafurkmenistan, Ukraine, Uzbekistan

Benchmark Countries: high-income OECD countries such as Germany, Spain, Ireland,
Portugal, South Korea, and Greece.

Manufacturing firms : firms in industries with the ISIC codes 5.

Effectively applied tariff rates: are defined as the minimum tariff granted by a reporter to a
partner for the considered product. Effectively Applied tariff is equal to the MFN Applied tariff
unless a peferential tariff exist§WITS User Manual, p.95)

Weighted Applied Tariff: represents the import weighted average applied tariff rate applied on
goods entering the country. Applied rates take into consideration the avalialblevér, not
complet¢ datafor preferential schemes (i.e. the applied average tariff takes the tariff rates for
each partner that export to the market country in constructing the average). Applied Tariff is
reported in percentage points.

Core NTB Frequency Ratio: represents the psentage of imports subjected to Noariff
Measures that have an unfair protectionist impact. Core NTB incloritesscontrol measures,
financecontrol measures, and quantdgntrol measures.

Number of Days to Clear Exports In fiscal year [insert lastomplete fiscal year], when this
establishment exported goods directly, how many days did it éakaveragefrom the time this

establi shmentés goods arrived at their main p
goods cleared customs?

Number of Days to Clear Imports In fiscal year [insert last complete fiscal year], when this
establishment imported material inputs or supplies, how many days did, ibra&eeragefrom

the time these goods arrived to their point of entry (payt, airport) until the time these goods
could be claimed from customs?

Investment Climate i s A ét he s sgecifiofactois shamnyg the opportunities and
incentives for firms to invest productivel vy,
Report,2005)*

1tis also generally understood as security, physical infrastructure, access to finance, regulatory framework,
competition, and property rights (Dethier, Straub, and Hirn, 2010).
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Corruption, bureaucracy and crime: is the first principal component of thigve variables
measuring the degree of corruption, bureaucracy and crime as repdhedEtterprise Surveys.

The variables measuring corruption are: informal payments to public officials, informal gifts to
deal with taxes and tax collection, informal gifts to deal with customs/imports, degree to which
corruption is identified by firms as a constraint to theirsmess degree to which crimes
identified by firms as a constraint to their business.

Access to financeis the first principal component of tHeve variablesmeasuring the degree of

access to finance as reportedthe Enterprise SurveysThe variable measuring access to
finance are: application for a new | oan/line
(i.e. land, buildings, machinery and equipment) financed from banks, collateral needed for a
loan, degree to which access to finaisdeentified by firms as a constraint to their busineswl

presence of an overdraft facility.

Physical infrastructure: is the first principal component of théve variablesmeasuring the
strength and consistency of physical infrastructure as repartdte tEnterprise Surveyd he
variables measuring physical infrastructure are: power outages, water outageks,delays in
obtaining mainline telephone connection, and consignment value lost in transit.

Innovation: is the first principal component dahe five variablesmeasuring the degree of
innovation activities conducted by firms as reportedht® Enterprise SurveyShe variables
measuring innovation are: introduction of a new product line, upgrading an existing product line,
investments in reseeh and development (R&D), outsourcing by firms, and discontinuance of at
least one product line.
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1.1 Introduction

This dissertationevaluates the impact dhrgeted governmentrade policies on the
productivity of manufacturing firms in Eastern Europe and Central Asia between 1995 and 2009.
The purpose of this research iscntribute tothe ongoing debate on government intervention
and whether such intervention should be targeted or not (ldnGirang, 2009)This study
attemptsto evaluate whether sugovernmentintervention is beneficial for firm performance,
specificallymeasured byotal factorproductivity(TFP)T br oad|l y und @artietobod as
output not explained by the amount ioputs used in productioand, as such, its level is
determined by howffi ciently and intenselthe inputs are utilized in producton ( Comi.n, 200

In the context of thistudy, targeted governmenmtadepolicies are defined gsrimarily
industryspedfic, traderelated government initiatives aimed to reduce tariff and-tadff
barriers, set up proactive bodies to assist producexsquaire and age new technologies, and to
adhere to global standards. The final goal of such interventions is tproelpcers move along
the value chain.

In addition to evaluating the effect of governmtzatie policies on firm productivifythis
dissertatiorfulfills the following research objectives. Specificallydisentangle as much as is
possible the mechanisnby which firms achieve higher productivitsaised byTopalova and
Khandelwal, 2010) and disaggregatbe effects of different types of trade policies (or their
combinations) on firm productivity in developing and emerging markatsed byRodrik and
Rodriguez, 2000).Furthermore, it contributes to our understanding of how differences in
investment climate (corruption, infrastructure, access to finance, etc.) change the impact of
government trade policies on firm productivity. The definition of investirclimate is taken

from the Worl d Bank -spesific inédrshshapirgydahe oppdrtunitiee andt i o n
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i ncentives for firms t o i nvest productivel vy,
Report, 2005

The regional emphasis is importantbe u s e of the regionds sever
The World Bank study (World Bank, 2008) shows that when compared to other parts of the
world, the Eastern Europe and Central Asia (henceforth, ECA) region experienced one of the
largest growth in TFP Ibeeen 1999 and 2005 due to reallocation of labor and capital across
sectors (see Figure 1.1). Moreover, the ECA region experienced the largest economic contraction
in the world as a result of a global financial crisis (World Bank, 2010). Such a significant
increase in productivity in the face of a severe economic contraction represented an impressively
large disparity in economic performance, as compared to other world regions, in a relatively
short period of time. Studying a region with such a distinctopmance allows seeing results
more clearly as opposed to studying another region which had an average performance over the
same period of time.

Figure 1.1
TFP, More Than Labor or Capital, Has Boosted Growth

% growth, 1998-2005

S
SE S
=
ST F

TFP O labor force I capital stock

Source: Unleashing Prosperity. Productivityo®th in Eastern Europe and the Former Soviet Union. World Bank
2008.

Note: EAPiI East Asia and Pacific, Industrialindustrial advanced countries, LACLatin America and Caribbean
ECA i Europe and Central Asia, CIS Commonwealth of Independent Stat&4) i European Union, SEE
Southeastern Europe.

2|t is also generally understood as security, physical infrastructuressaitzcénance, regulatory framework,
competition, and property rights (Dethier, Straub, and Hirn, 2010).
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Also, there is a large heterogeneity within the region itself. As a result of a socialist
regime that ended in the early 1990s, the ECA region offers a somewhat similar institutional
environment. Yet, theresia drastic difference in economic performance, especially between the
Central and Eastern Europe countries and the former Soviet republics (Campos and Coricelli,
2002). During its transformation process from the socialist regime, the ECA region has
undergne significant reforms. Most of these reforms were required as consequence of its
membership in the World Trade Organization, or its membership in a regional block. The largest
component of these reforms was tradlated. Given such heterogeneity in emmic
performance, this region makes it a perfect sample to study the productivity changes induced by
the traderelated policies while controlling for the effect of institutions.

There are several reasons why this study focuses on the manufacturingaseapmosed
to agriculture, mining, or services. Over the last 60 years, the exports of manufactured products
have surpassed the exports of agricultural, fuels and mining products, and services (see Figures

1.2 and 1.3). In 2008, for example, manufactupeaducts accounted for 59% of developing

economiesd trade, while agricultur al products
Figure 1.2
World Merchandise Trade Volume by Major Product Group, 1950-2009
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Figure 1.3
World Exports of Merchandise and ServicesUS Dollars atCurrent Prices and
Current ExchangeRates $ Billion
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Source: UNCTAD Statistics Handbook 2011.

In addition, studies by established economists sgcRodrik (2006) confirm that rapidly
growing countries are characterized by large manufacturing sectors. As a result of technological
innovations in tools and equipment, productivity in manufacturing sectors will likely continue to
increase, while producin of services, especially in labortensive sectors that rely on human
interaction, such as nursing, teaching, performing arts, may have little or no productivity growth
over time. Nurses, teachers, or waiters can increase the volume of providedssaosever, it
can be difficult to achieve without a decline in the quality of the service (lversen and Wren,
1998).

Specifically in the ECA region, the merchandise trade is characterized by large exports of
manufactures and fuels (see Figure 1.4). Thudysfocuses on manufactures because a broad
based manufacturing sector offers more market opportunities than sectors based on few primary
based products (Rodrik, 2006). The manufacturing sector offers greater linkage and spillover
effects, as opposed t@réculture or mining sectors, with technological change flowing mainly

from manufacturing to other sectors (Szirmai, 2009).



Figure 14
Merchandise Exports Decomposition% of Merchandise Exports
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changes in trade policies in the Eastern Europe and Central Asia region. It also provides the most
consistent data sets as most former Soviet countries have missing data points well up to

1993/1994due to collapse of the socialist regimes and the ensuing confusion and political and

The period from1995 to 200%has been selected becauseefiresents a period of major

economic transformation to markefised economies.

play a dominant role in impving the performance of individual firms, facilitating greater

In summary, this dissertation expects to find that indespecific policiesdo, in fact,

exports and efficientl y Thd stutlyinzakes g prapositooo thatt r y 6 -

industrial policies are mosfffective in increasing manufacturing firm productivity when they are
targeted athe industries with the largest export potentighis studyexpects to augment the
investment climate

Schumpeteridaenstd aircd atoindbe process

literature by arguing that while better investment climate boosts

tey on ghe ffirms n g

c
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(Pena, 2009, Pernia and Salas, 2006), it is still desirable for governments to intervene and assist
firms in industries that have a high potential of bringing foreign exchange through trade policies.
The policy implication of this study t® understand and emphasize the potential positive impact
of traderelated and industrgpecific policies on firm productivity.

The remainder of the chaptéoes the following: (ag¢xplains thegurpose of the study in
greater detajl (b) develops the priary and secondary research questiqe$,provides the
methodology and data us€d) explainst he r esear c hods and(e)owlineathe | i mi t

discussions in thehapterghat follow.
1.2. Research Purpose of Study

Similar to the macroeconomic literatu@n determinants of economic growth and
developmen{Rodrik, 2003), this research combines the industrial organization theory with the
literature on trade and investment climate at the m&rel. Rodrik (2003) identies three main
elements (in addition to factor endowments and productivity) that determine the differences in
economic performance between countries. These elements are geography, trade, and institutions
(see Figure 1.5). Krugman (1979) shows that ecanawtivity is limited to a certain number of
locations, other studies confirm this finding by showing that geography affects productivity
through institutions (e.g. Acemoglu, Johnson, and Robinson, 2001; Easterly and Levine, 2002)
and trade (Frankel andoRer, 1999). Since it is not possible to change geography or factor
endowments, governments may still change productivity, trade, or institutions. Therefore, this

study focuses on these three elements.



Figure 1.5
Determinants of Economic Growth
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This dissertation juxtaposes similar ideas at the-fiimdustry, and countrjtevels to
make, and empirically test, the propositions about how firms in developing and emerging
markets achieve higher productiviseg Figure 1.6). It does so by looking at how different types
of industryspecific trade policies (or their combinations) impact firm productivity, and
subsequent economic growth. For the purposes of this study, the economic growth is understood
as the avage growth rate and level of real per capita GDP. It further examines how irdustry
specific trade policies impact firbevel productivity depending on investment climate
characteristics. This is motivated by the need to fill the gap in the literaturéfietery
previous researchers such as Topalova and Khandelwal (2010) and Rodriguez and Rodrik

(2000).



Figure 1.6
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The primary research question tests whether the-teddted policies at the industry
level had anmpact on firm productivity. The study uses the value chain analysis to define how

the trade policies enter the basic value chain (see Figure 1.7).

Figure 1.7
Basic Value Chain
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Source:Adapted from Value Links Manual, GTZ Eschborn, 2007.



The value chain analysis Aea method for accounting anc
is created in a product or service as it is transformed from raw inputs to a final product consumed
by end IFC §&lAS, 28007) The tradepolicies that enter the different stages of the basic
value chaimare thepolicies concerning the VA{value added taxjedemptions, import tariffs on
intermediate inputs, netariff barriers, adherence to industry standards, and proactive bodies
aimed toassist value chain participaniBhe value chain analysis provides a single framework
that encompasses all the relevant treglated policies and allows for a more comprehensive
analysis of how trade affects firm productivity.

This study stresses thatethraderelated policies will be particularly beneficial for a
countryb6s economic growth i f they are targete
high or growing economic rentEconomic rentsre defined agiexcess payments for goods or
sevices beyond the amount necessary to bring the required factors of production into a
production pr oces s hthé @hextpohtsrdbsertatiod, Yalue cha&ng @ith
high or growing economic rents are understood as sectors that offeoshexport potential and
utlizea countryods resource abundanceSheimportamcemor e
of using attributes at hand (e.g. cheap labor, access to resources, and access to skilled labor) in
order to exploitcompettive advanage to the full extent has been supported by the resource
based view and the concept of competitive advan{Bgeer, 199Q)In the ECA region, value
chains with high/growing economic rents are represented by certain manufacturing industries.

The secondresearch question introduces the elements of investment climate as a
moderator of the relationship between trade policies and firm productivity. It does so to test

whether the effect of traewelated policies on firm productivity changes as a result of the
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institutional environment. The third research question tests if such a -ploliyated path

results in higher economic growth.
1.3 Primary and Secondary Research Questions

Based on the above discussion, this section states, defines and explaing tbé tiug
primary and the secondary research questions.

1.3.1Primary Research Question

RQ1: Did targeted policies impact total factor productivity of manufacturing firms in Eastern
Europe and Central Asia between 1995 and 20097

The notion behind tts research question is to find out whether titaelerelatedpolicies
aimed to improve governance imertain sectors (that represeffite c ount r y d s compe
advantage) matter fdhetotal factorproductivity of firms in these sectors

To date, the literature has addressed the impact of trade liberalization and protection on
firm performance. Exporting leads to an increase in expected profits, which induce higher entry
and push up the productivity threshold for survival. The least efidirms tend to contract in a
Schumpeterian wave of Acreative destructionbo
Apart from therationalization and reallocation effects, the pracompetitive forces of trade
liberalization may also induogithin-firm productivity changes. Competition may force firms to
lower their average cost curves (Helpman and Krugman, 1985), reduce managerial inefficiencies
(Hicks, 1935; Rodrik, 1992), use inputs more efficiently (Holmes and Schmitz, 2001), and focus
on the poducts that represent their core competency (Bernard, Redding, and Schott, 2006).
Competition is also likely to make domestic firms invest more in new technologies and
production processes in order to prevent foreign competitors from coming in (AghiggsBur

Redding, and Zilibotti, 2005).
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In addition to competitive pressures, the trade literature also predicts that better access to
superior inputs and technology can also lead to productivity improvements (Ethier 1982;
Grossman andHelpman 1991; Rivier®8atiz and Romer, 1991)Vhile lower tariffs on final
goods induce higher import competition, lower tariffs on intermediate inputs induce learning,
innovation and quality effects (assuming tha@dmestic firms are able to adopt such
tednologies) Empirical studies by Muendler (2004), Shor (2004), Amiti and Konings (2007),
among others, find that the largest productivity gains arise from reducing the tariffs on
intermediate inputs.

While thetrade literature has addressed the impadtaafe liberalization and protection
on firm performance disentangling the exact mechanisms by which firms achieve higher
productivity still remains a challenge (Topalova dfltandelwa) 2010). For that purpose, the
value chain analysis represents an ingble tool that allows identifying the relevant trade
related policies and studying them in a comprehensive manner.

Unlike most previous research that used value chain analysis to upgrade performance of
firms, this research looks at it as a tool for tra@éeelopment at a national level (International
Trade Forum)Iimproving the performance of individual firms may be inadequate unless the
trends in global trade flows are taken into consideration through a strategy that facilitates
performance of the entirsector or at least its key players. By analyzing the way in which
producers are connected to final markets, disaggregating the trade policies and distinguishing
effects of different types of trade policies across different sectors and countries witbndiffe
comparative advantag@shis research aims to address the questions raised by Rodriguez and

Rodrik (2000) in their analysis of how trade benefits economic growth.

%A countryés HAcomparative advantaged is determined by
technology and natural resources. Thaditional theory of international trade sees comparative advantage as the

12



Based on theoretical and empirical assertions (explained in Chapter 3 under sefection
variables), his study uses the following tradelated policies measured by different proxies (see
Chapter 3 for details and hypotheses):

1 Overall protection (Helpman & Krugman, 1985; Melitz, 2003; Bernard, Eaton, Jensen, &

Kortum, 2003)

1 Trade Agreemes (Melitz & Ottaviano, 2008)
1 Import Tariffs (Ethier 1982; Grossman & Helpman, 1991; Rivigéaiz & Romer, 1991;

Muendler (2004), Shor (2004), Amiti & Konings (2007)

1 VAT (USAID, 2008)
1 ExportProcessingones
1 Nontariff Barriers (Chandra, 2006)

1 Standard$Gereffi, 1994; Kaplinsky and Morris, 2000; Gerber, 2011)

To summarize, this question helps determine if the trald¢ed policies implemented by
respective governments have had an impact on firm performance, i.e. total factor productivity.
The theorybased analytical framework developed in Chapter 2 provides the conceptual answer
to this research question.

1.3.2Secondary Research Questions

RQ2 (ad): Significance of the relationship between targeted policies and total factor

productivity of manufacturing firms in Eastern Europe and Central Asia between 1995 and

2009 differs depending on the levels of: a) corruption, b) access to finance, c) physical
infrastructure, and d) innovation.

main determinant of trade. A country is assumed to specialize in those industries that make intensive use of factors
with which the country is relatively well endowed. More receatér theory has highlighted the importance of
product differentiation which can explain the incidence of #irichustry trade (Gerber, 2011).
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The secondary research questions take into account the elements of investment climate
such as corruption, physical infrastructure, access to finand@novation.

The literature on investment climate finds a good business climate to be conducive to
ecamomic growth because it encourages investmamd helps achieve higher productivity
(Dethier et al.2010).Stability and security, especially the security of property rights, regulations
andtaxes, finance, and infrastructuas the key inputs to invesémt activities are closely tied to
investment behavior and firm performance because they impact costs, risks, and barriers to
competition (World Bank, World Development Report, 20@y.en the large number of factors
that influence investment behaviorgetigeneral notion has been to addresslequacies in the
basics of a sound investment climéde all firms rather than certain industries. According to the
World Bank Development Report (2005), targeting particular industries is accompanied by three
major challenges such as: identifying such industries, tackling a severe information asymmetry
between government and firms, and preventing a higherseskingby firms. This research
guestion challenges that view by claiming that government interventionregdrd to trade
policies and investment climate could be more successful if it is targeted at industries that utilize
a count r y 0(kin, ia bruanddChang, 2089)

Recent studies spurred by availability of survey data from the World Bank ngtiig
importance of infrastructure, access to finance, rent predation (based on bribes andatalays),
innovation for the f iThemeforg, thisocesearth qliestiocbrporatep r o d u ¢
the elements of investment climate, such as leWebouption,access to finance and banking,
quality of infrastructure, and innovatida see if the effect of industgpecific targeted reforms

changesdepending on, for example, level of corruptionaccess to finance
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RQ3: Did the productivity of manufacturing firms result in a higher economicgrowth in
Eastern Europe and Central Asia between 1995 and 2009

This research question investigates tredationship betweenthe produtvity of
manufacturing firms andconomic growth, while takingnto consideratiorthe industryspecific

targeted reforms and genebaisiness environmeetements
1.4. Methodology and Data

This section explains why the chosen methodology and dataeareost appropriate for

this research.

1.4.1 The Model

The methdology to answer each of the research questions is shown in Figure 1.8. This
study evaluates the linear relationship between performance of firms, measured as total factor
productivity, and primarily industrgpecific traderelated policies. Its primary emise is that
apart from general investment climate, the productivity of firms is directly affected by the trade
related reforms targeted at industries that offer the most export potential (research question 1).
Next, it takes into consideration the geméarawestment climate to see if the effect of trade
related targeted reforms differs depending on, for example, the level of corruption, or quality of
infrastructure (research questions Zj)a Furthermore, based on this linear relationship, this
researchral so evaluates the i mportance of t he fi
growth (research question 3).

In order to measure the strength of the linear relationship and estimate the effect of trade
policies on productivity, the best possible linezodel needs to be estimated. Since the data for
the trade policies has been collected at two levels (industry and country), and productivity and

investment climate data is measured at the firm level, the study aggregates Hleedirdata to
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the industy level. As a result, the study uses the Hierarchical Linear Model with two levels

(industry and country) to address the research questions 1 and 2.

Figure 1.8
Empirical Model and Methodology
Levels 1-2 Hierarchical Level 1: M|:|Itiple Level 2:
|ndustry-CountryLinear MOdeIing Industry Linear Country

Regression

Tra_dg-related RQ1 Firm Total RQ3 Economic
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targeted at 4T Productivity

value chains

with

high/growing
economic rents

RQ2a RQ2b RQ2c RQ2d
Principal Principal Principal Principal
Component Component Component Component Level 1:
Analysis: Analysis: Analysis: Analysis: Industry
Corruption, Access to || Physical Innovation
bureaucracy, finance infrastructure
crime 1a

In the second research question, similar to Bastos and Nazir (2004), this research utilizes
the Principal Component Analysis to group certain investment climate indicators. In their
analysis ofgarment and food processing firms acrdise countries in Eastern Europe and
Central Asia, Bastos and Nazir have used the first principal components for infrastructure
(phone, power, water outages), rent predation (informal payments, delays, inspections and time
dealing with regulations), and mpetition (number of competitors in the main product market,
pressure from domestic and foreign competitors to introduce new products and reduce costs).

The third research question is addressed witliMiiéiple OLS Regresion (ANACOVA)

with firm productvity being aggregated to the country level.
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It requires at least two years of data to calculate firm TFP because of the use of lagged
capital stock and materials. Due to a survey design, the World Bank Enterprise Surveys do not
collect historical data onapital stock on many countries and for many years, which leads to a
limited number of establishments with productivity datol{ardWexler, Asker,and De
Loecker 2011). This dissertation uses the panel data collected for firms that have been
interviewedin 2005 and 2009. The total factor productivitypdel used in thistudyis based on
LevinsohnPetrin (2003) productivity estimation:rquuctivity refers to the effects of any
variable different from the inputs such as labor, intermediate materials andl c®rvices
affecting the production (sales) proceBsllowing Dethier et al. (2010) recommendation, this
research uses total factor productivity-legels rather than TFP growth rate in order to keep as
many observations as possible in the dataset.

The way the top export industries are selected is explained in greater detail in Chapter 3.

1.4.2Robustness Check

As a robustness check, the study uses the labor productivity (sales over a number of
employees) and compares the results to those of the benchmark countries. The benchmark
countries include higincome OECD countries such as Germany, Spain, Ireland, Rbrtug
South Korea, and Greece. The companies have been interviewed only in 2005, thus the study
compares the firms on their labor productivity (sales/employees) rather than total factor
productivity which requires at least 2 years of data.

Summary

The sunmary of the methodology is provided in Table.1.1

* Even though growth raseare more general and do not requihat theyfispecify a functional form of the
producton function, they require the quality of data to be very good (no weak instruments, no short time dimension
nor unbalanced panel data, eic.) ( Escri bano and Guasch, 2005: 17).
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Table 1.1
Methodologies Used to Assesbe Research Questions
Research Question | LevinsohnPetrin (2003stimation to calculate firm TEP

Hierarchical Linear Model with two levels (industry and coynt

Research Question | Principal Component Analysis to group Investment Clinjiie
variables: Corruption, Access to Finance, Physical Infrastructure,
Innovation

(a-d) Hierarchical Linear Model with two levels (industry and
country) that allowsor the interaction term between trade policies
(TP) and investment climate (IC) variables.

Research Question | Firm TFPaggregated to the country level.

OLS Multiple Regresion (ANACOVA) with fixed yearandi
country effects

1.4.3Data sources

This dissertation is using the data collected from numerous sources. The data on top
export industrieds obtained fromthe Institute for Strategy and Competitiveness at Harvard
University. The data on tragtelated policies is collected from GPTAD, UN Com&atdNIDO,

WTO, Doing Business, and various news sources.

The study uses a finlevel survey of a private sector collected by the World Bank
through the Enterprise Surveys (ES) in various developing and emerging markets. The dataset is
publicly available athe World Bank Enterprise Surveys websiusinesses surveyed include
manufacturing, retail, construction, transport, communication, and other seiieeBnterprise
Surveys contain information necessary to calculate-fwel productivity, or TFP idices.

These include annual sales, employment (total hours worked per year), labor costs, and net book
value of capital stockl'he database provides the nominal values of the variables due to the lack

of price indices.

® hitps://www.enterprisesurveys.org/Methodology/
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The ES also contain data on investment clim@ieilar to Guasch and Escribano (2005),
this researctyroups investment climate indicators into several categories: bureaucracy and red
tape; access to finance; infrastructure; innovation; and control \esitdde Chapter 3 for
details)

1.5 Limitations

The current study combines the micend macreeconomic constructs. Therefore, the
study of such nature inherently entails a large number of external factors that could potentially
affect the relationshipsniquestion. It could lead to the omitted variable bias. Also, this study
does not distinguish between the strategic policies initiated by respective governments and the
policies imposed by the WTO, or the members of a corresponding regional block sudtoas E
CIS. Future research could potentially focus on distinguishing the effects of the initiated and
imposed policies.

This study is concerned with the linear relationship between firm productivity and trade
related policies. In order to measure the gitierof the lineal relationship, the study requires the
best possible linear model. The linear regression model used in the HLM and ANACOVA
depends on the following simple OLS assumptions: i) for all values of the independent variables,
the errors are nornig distributed and the expected value of the error terms is zero for all values
of the independent variables, ii) the error terms exhibit homoscedastic variance, iii) the error
terms are independent from one another (i.e. no autocorrelation), iv) thes effe the
independent variables are additive, v) the independent variables are not stochastic. Additionally,
multiple OLS regression requires that there is no exact linear relation among the independent

variables (i.e. no exact multicollinearity).

19



In addtion to general limitations pertinent to the multiple OLS regression and the PCA
mentioned above, the dependent (TFP) and independent (trade and investment climate) variables
have other issues.

The literature has highlighted sevedahwbacks to the TF&alculation. Such drawbacks
include simultaneity biafirst raised by Marschak and Andrews (194g8lectivity and attrition
bias (Olley and Pakes, 1996andunobserved (quagi permanent heterogeneity inopluctivity
(correlated effectsfHall, 2005) To address these issues the research follows LevirBetrm
(2003) productivity estimatiarAs an alternative measure of firm productivity, the study uses the
labor productivity (sales/employees).

Additional issue with productivity arises if deflated reues rather than physical product
are used to describe output. Most likely such studies would suffer from a blurred distinction
between the actual factor productivity and pieost markups. It would create a bias in case of
production differentiation omarket power differences between firms (Arnold, 2005). Also,
Tybout (2000) stresses that collapsethie exchange rate could negatively affect firms with
dollar-denominated debt. He brings the example of Argardiring the 83 and shows that
resulting ecisions to exit would have nothing to do with the actual productivity.

One of the drawbacks of using the Enterprise Surveys is missing data. That issue is being
handled by interpolating the missing data. Also, the way the Enterprise Surveys selecésl firm
considered to be somewhat skewed for the purpose of this dissertation. To keep comparability
with previous surveys and across countries, the two industries were selected in all countries: the
manufacture of food products and beverages, and manufattapparel and fur (se&ppendix
A for more details on industry stratification). Since the study uses the panel data for 2005 and

2009, this resulted in a limited number of firms representing the top export industries. Another
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major limitation is a lack foconsistent firrAlevel data for that region that would go back in time.
Thus, for the first and second research questions, the study uses the manufacturing firm TFP data
for the year of 2009 as the benchmark to gauge the effect of targetedeleddd plicies. For

the third research question, since the data on firm TFP is available only for 2005 and 2009, the
study has been forced to evaluate the relationship between economic growth and manufacturing
firm productivity between 2005 and 2009. For the bemark countries, firmevel data is only
available for 2005, thus, the study used the data for that particular year.

Trade policies are most likely to induce endogeneity (Trefler, 1993; Topalova and
Khandelwal, 2010). The relatively lesfficient firms mght have enjoyed higher levels of
protecton, depending on, for example, tpelitical strength of labor and business. It may also
reflect the government authoritiesd perceptio
to compete with foreign compgon.

According to the literature, the investment climate variables may exhibit the issues of
selfselection, multicollinearity, and endogeneity. It is important to recognize that the
econometric model above only informs us about the effect of cortstramthe sample of
existingfirms (Dethier et al., 2010). That raises a concern ofsgéiction. Multicollinearity is
another concern because most regressors might be correlated with each other, such as use of e
mail may be correlated with the qualitiyeectricity supply, etc. (Dethier et a2010. The issue
of endogeneity arises becausstter indicators of investment climate may be associated with

better performing firmsnot because better investment climate causes such firms to be more

productive b u t , on the contrary, because fdAan inher
proactively. |t may fdAwork within the exogeno
power | osses or days for custalp20069cl| earance or
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1.6 Conclusion

This research aims to reconcile the investment climate literature with indpscyfic
government policies that target industries/value chains with high/growing economic rents. The
final goal is to help firms achieve greater production efficiency, iseréheir export potential
and utilize a countryodés abundances to the ful

Despite its limitations, this research constitutes an original contribution to the literature
by theoretically demonstrating, and empirically testing, the importance oftiydpecific
targeted reforms in export industries, or value chains with high/growing economic rents (primary
research question). The goal of the secondary research question is to establish the importance of
targeted governance reforms for productivifyfioms after controlling foroverall investment
climate. With that established, the new hypothesis about the contribution of overall productivity
to economic growth is explored through the secondary research question (RQ3).

The policy implication of thistudy is to better understand how differences in investment
climate between the countries affegtchn at i on6s economic growth bas
industryspecific, traderelated, policiesApart from contributing to the literature @he impacts
of business environment on firm performance, rimsults of this research identify tradsated
policies which can increase productivity and sustainable development through targeting the
countriesd6 own resource abundances.

1.7 Dissertation Chapter Organization

The dissertation is organized in six chapters. The current introduction Chapter 1 explains
what this research is about, summarizes contribution and discusses a potential audience. Chapter
2 provides a detailed review of four major bodies of literathiae this dissertation builds upon:

Economic Growth Theory, International Trade Theory, Business Climate Tlawyndustrial
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Organization Theory. The purpose of Chapter 2 is to place this dissertation dontfest of

existing literature; it alseomples a theoretical framework to support the logic behind each of

the research questiarShapter 3 provides a detailed methodology, definitions and data sources.

It also develops the hypotheses to test the research questions discussed in the current chapte
FurthermoreChapter 3 x pl ores the | imitations of this st
Chapter 4 presents the summary of the results and discusses its major findings. Chapter 5
presents the more detailed results from the analysdit is moe technical in nature. Chapter 6

draws conclusions and gives recommendations for further investigation into the research. The

study also includes a reference list, a glossary of terms, and appendices.
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2.1 Introduction
This dissertation contributes to the current debate on industriatrelded policies. It

explains the rationale behind industrial policies and discusses why certain industrial policies
succeed or fail. This dissertation develops a new model for dewglapd emerging markets to
determine and implement trade policies in a systematic way to accelerate growth and raise
productivity in a relatively short period of time. The goal of this study is to provide empirical
evidence for successful governmamitiated tradeelated policies that are targeted at specific
industries. The valuehain analysis (Porter, 1990; Gereffi, 1994) allows identifying the specific
industries for the changes to be made. In addition, this study evaluates the impact of the trade
related policies depending on various elements of investment climate. Finally, this research
investigates i f such industrialization is ben

In this chapter, the major relevant theories are reviewed: Economicdpaeweht Theory,
International Trade Theory, Industrial Organization Theory, Institutional Theory,Vahe
Chain Analysis The objective of this chapter is to emphasize the links between these literature
bodies and to demonstrate the reasoning behindidssrtation.

Lucas (1988) and Rodrik (2004), among many other researchers, point out that countries
growing their real GDP per capita at 2 percent (or more) per annum may double their incomes
every 30 years. Thus, determining the growth rate in reatgg@ta income is not an easy task
when it comes to developing countries. Our understanding of the process of economic growth
has improved from the earlier Solowred as si c al model (1956) and t
of increasing returns to scale (Fi@8&s). Present economic growth models have added
integration (trade), geography and institutions to the usual economic variables of physical and
human capital, and price distortions. Rodrik (2003) connects the economic growth determinants
in a single framewdk (see Figure 2.1).
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Figure 2.1
Determinants of Economic Growth
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Source:Adapted fromRodrik (2003).

While it is difficult for governments to change such aspects as geography or market size,
governments can have significant influence over a number of factors that affect investohent
productivity through institutions and tra@@/orld Bank Development Report, 2005)

Similar to the macroeconomic literatumn determinants of economic growth and
development shown on Figure 2this dissertationutilizes the literature on firm productivity
alongwith the literature on trade and investment climatéat a micro-level (see Figure 2.2)

Total output of a country is determined by factor endowments such as physical and human
capital and labor, and productivity Witwhich these endowments are employed. The firm
productivity is calculated as the total factor productivity (TFP), or multifactor productivity
(MFP), or ability to transform inputs into outputs at the maximum level of efficiency (Pena,
2009). More formally TFP is defined as a portion of change in real output not accounted for by

the change of labor and capital inputs (OECD).
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Figure 2.2
Contribution to the Literature
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Source:Adapted fromRodrik (2003).

The industryspecifig traderelated policiesencompass government initiatives ainad
reducingimport tariffs (on key machinery and equipment) and #anff barriers, improving
adherence to global industry standarded setting up proactive bodies to assist producers
acquire and adu technologiesndmove along the value chaimvestmen climate isgenerally
understood as security, physical infrastructure, access to finance, regulatory framework,
competition and property rightBethier et al., 2010)The dissertation links these concejatshe
economic growth and development theorgée if improved firm productivity resulted in higher
economic growth.

2.2. Economic Growth and Development

This section reviews the theory of economic growth and its determinants such as trade

and institutions mentioned in Figure 2.1. It also discussesrdde policies and institutions in
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relation to economic growth and development. The geography factor is discussed later in Section
2.3 under the New Trade Theory.

The classical theories of economic development are built upon the exogenous growth
models, vhile the contemporary economic development theory is based on the endogenous
growth models. In the exogenous growth models, growth occurs due to external factors, such as
the degree of technological progress. In the endogenous growth models, growthdaectos
internal factors, such as human capital formation and increasing economies of scale.
2.2.1Exogenous Growth Models

Under theHarrodDomar model(Van den Berg and Lewer, 2006), the growth rate of
GDP is determined by the national savings ratio taedproductivity of new investments. Given
that developing and emergent markets have an abundant supply of labor, it is the lack of capital
and savings that constrain economic growth and development. The rate of economic growth
could increase if developingountries opened up their economies and allowed foreign
investments to flow into them (Easterly, 1997).

The necclassical model proposed by Solow (1956) explansignificant part ofthe
variation of economic growth across countriéimlike the HarroeDomar model stressing
constant returns to scale, the Solow model assumes diminishing returns to capital and labor. The
Solow model makea prediction that in the absence of technological progress, countries would
inevitably face an economic decline. &ddess this deficiency, the Solow model assuthas
the growth rate of an economy depends on the inputs of labor and capital, as well as
technological progress ithe form of increasg capital intensityand high labor productivity.

Since technological progss $§ treated as an exogenousiaile, this exogeneity doesot

provide answers to policy questions regarding economic gr¢Rtmer, 1986) The nee
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classical growth models assure&ogenous technological change atichinishing returns to
reproduciblefactors of productionlin such moded, a trade restriction has no effect on the long
run (steadystate) rate of growth of outp(Rodriguez and Rodrik, 2000)
2.2.2Endogenous Growth Models

Romer (1986) andater, Lucas (1988and Rebelo (1991havng built upon theAr r o wo s
learningby-doing concept(1962), Sheshinsky (1967), and Uzawa (196&nphasizedthe
importanceof human capital formation and increagireturns to scale. They showéuht
economic growth cahe sustainable in the long run if knowlige embodied in physical or human
capital is treated as an endogenous variable theory of technological change was later
introduced by Romer (1987, 199@rossman and Helpman (1998)d Aghion and Howitt
(1992) whoextended the theory by fully explang the role of innovation that can grow
prodigiously and affect economic growth endogenously via technology spill&atding on
monopolistic models of Dixit and Stiglitz (1977), Grossman and Helpman (1990) formalized a
link between growth, trade andnovation by developing a dynamic model of product innovation
that gives rise to imperfect competition.

The seminal paper by Jones (1995) critiditee first generationf the endogenougrowth
models as being inconsistent with empirical evidefibe. exdogenous models predicted that the
increase in the level of resources devoted to R&D (research and development) should lead to a
permanent increase in the growth rate of GDP (Romer, 1990). Taking several advanced countries
as an example, Jones showed thdti s fiscal e effectod property di
that while the R&D resources have been growing exponentially, the growth rates of total factor

productivity and GDP per capita remained generally constant over time.
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The morerecent literaturealso finds geography and institutionday a big rolein
determining the productivitgnd incomdevel of a countrySimilar to Diamond (1997zallup,
Sachs, and Mellinger (1998, 2000), Sachs and Malaney (2002pa&hd (2008find geography
to exert a gnificant effect on productivity, population growth, trade and investment. On the
other hand, AcemogjuWohnson and Robinson (200Redrik, Subramanian, and Trel(2i002),
andEasterly and Levine (2002) find that geograghplains crosgountry per capa differences
mostly through the choice of political and economic institutions. Their findings confirm the role
of institutions established by North (1990), and Hall and Jones (1999). They find national
policies and institutions to be a key source ofel#hces in economic performance across
countries mainly because of the influencelos productivity level of a country

Rodrik (2003) puts together the determinants of economic growth such as geography,
trade integration (Frankel and Romer, 1999) andituigins, and summarizes the potential
relationships among them (see Figure 2.1). He defines geography as characteristics of the
country determined by its physical location. In his understanding, trade integration relates to
market size, and benefits anakts of trading across borders. Lastly, he defines institutions as the
quality of formal and informal arrangements that vary from legal system to political institutions.
2.2.3Economic Growth and Trade

The relationship between t rhbeidgeis basedandhact i vi
Ricardian modebf trade which concludes that free trade maximizes materiatbealy of a
nation (Zhang, 2008). Ricardods | ewficialtrade o mpar
among countries. It assumes a complete specialization in the specific commodity with a
comparative advantage in terms of labor hours used per unit of output. This model has been

expanded by Hecksch&@hlin (HO) who added factor endowmeriBhagwati, Panagariya, and
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Srinivasan, 1998). The difference between the Ricardian and the HO model is that specialization
is incomplete in the HO model. Countries with abundant labor are better off specializing in
laborintensive products while countri@sth abundant capital and few workers should specialize

in goods that require capital (see further discussion under the trade theory in Section 2.3).

The endogenous growth modedssumenondiminishing returns to reproduciblenan
made)factors of production or learnidgy-doing and other forms a&#ndogenous technological
change The presumption is that lower trade restrictions boost output growth in the world of
economy as a whole (Rodriguez and Rodrik, @0@verall, it proved difficlt to provide
systematic convincing evidence that trade liberalization, namely trade openness or trade growth,
leads to greater economic performance. Even more, some countries may even lose from greater
trade. On the one hand, Frankel and Romer (1999}l to have a large and robust influence
on economic development by using geographic characteristics as instrumental variables for trade
openness. Using thgravity model’t hey constr uct Anatur al openne
bilateral trade sharesf each country with all potential trade partners. They find that geography
matters, especially for developing countries located far from markets that are less likely to
benefit from tradeOn the other han&pilimbergo (2000shows that a more developeduntry
(North) can lose from trading with a less advanced country (South) if preferences are non
homothetic and if South is large or it has a high demand foitéatwology goodsRodriguez
and Rodrik (2000) and similar studies by Vamvakidis (2002) aemikkaya (2003) demonstrate
that the positive correlation between growth and trade openness found by Dollar (1992), Ben

David (1993), Sachs and Warner (1995), and Edwards (1998) is not robust to various measures

® Nonreproducible inputstake he f or m of | &Zoleta, 2087. 6r awdé | abor

" In the gravity modeltrade between two countries goes up with the area and population size of the trading partner
and down with the distance between two countries. Trade also goes down with higheriqgropidatof the home

country (more trade takes place within borders relative to across borders) and goes down if the country is landlocked
(Easterly and Levine, 2002)
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of openness and important control variablegjardless of time periods or ssbmples. The
major criticism is that none of the regressions between growth and trade (export volumes and
trade openness indices) actually explore the effect of trade liberalization on economic growth.
Another concern is twoway causality in the relationship between growth and trade, as trade
may lead to growth, and vice verd@odriguez and Rodrjk000). So, nstead of looking at trade
openness and economimwth, Rodriguez and Rodrik suggésbking at réationshipsbetween
trade policies and export growtind between trade policies and rate of GGewth by asking
the following questions:

Aeit would help to disaggregate policies
of different types of trade policigsr of combinations thereof). Are tariff and nontariff barriers
to imports of capital goods more harmful to growth than other types of trade restrictions? Does
the provision of dutyfree access to imported inputs for exporters stimulate growth? Are export
processing zones good for growth? Does the variation in tariff rates -gamibiarriers (NTBS)
acr oss s e cRodrigiez andRodrik, 20061T).(
2.2.4Economic Growth and Institutions

The new institutional economics literature (Buchanan andlo€k, 1962; North and
Thomas, 1973n Menard and Shirley, 20)thas highlighted the importance of constraining

governmentTo address this issue, North (1981, 1990) has developed an analytical framework

that incorporates institutional analysis into eaonoc t heor vy . North defines

rules of the game in a society, or, more formally, the humanly devised constraints that shape
human interaction. In consequence they structure incentives in human exchange, whether
political, social, or ecomai cTéey are made up of formal constraints (rules, laws,

constitutions), informal constraints (norms of behavior, conventions, anangei§ed codes of
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conduct), and their enforcement characterigiicsNor t h (1 1990) has outline
performance influences present and future institutions and why different economies perform
differently over time. He emphasizes the role of an efficient judicial system to enforce contracts
for financial performance. Poorly secured property rights over proditgl physical and
technological capital reduce incentives and opportunities to invest. Bureaucracy slows down a
distribution of permits and licenses that allow technological advances to be adopted in
production processes.

The early empirical evidence olne effect of constraining government has been provided
by DelLong and Shleifer (1993). They show tha
(strong princely order, where legal order was used as a tool of control) have seen retarded city
growth during e last millennium. Other papers by Knack and Keefer (1995) and Mauro (1995)
look at the effect of good quality institutions on economic growth. Knack and Keefer (1995)
utilize the proxies on security of property and contractual rights from the two private
international investment risk services: International Country Risk Guide (ICRG) and Business
Environmental Risk Intelligence (BERI). Mauro (1995) uses the ICRG index, and Business
International Index, now incorporated in the Economist Intelligence Unita groxy for
institutional efficiency as perceived by investors. As an instrument for corruption, he uses the
ethnelinguistic fractionalization of the population. Their findings confirm the role of institutions
established by North (1990), Hall and Jor{@899) who use the ICRG as the measure of
institutional quality, and distance from equator and European language as instruments for
institutional quality (sec al | ed Atropi cso0 hypothesis). The n
tropical location witha hot climate, or a landlocked location, inhibits development and growth.

Their research finds national policies and institutions to be the key sources of differences in
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economic performance acrossuntries due to their impact on the productivity levelaof
country. Similar results have been obtained Agemoglu, Johnson and Robinson (20@1)
testing the nger shewthe holeplaydd hgirstitusions inTthe eegonomic
performance of different coloniessing the differences in Europeamortality rates as an
instrument to account for current institutioms places where high levels of malaria and yellow

fever prevented Europeans from settling, they tend to set up extractive states to transfer resources
to the metropole. In places wherarBpeans were able to settle, they tend to set up institutions
that support private property and demand accountability from the government. Easterly and
Levine (2002) examine natural endowments, institutions and macroeconomic policies. They find
that endownents determine cros®untry variations in institutional development which, in turn,
explain differences in economic performance. Easterly and Levine (2002) use the institutions
vari abl e, which adds the hypot hessiess oonf Fictrroopps
and figerms. 0 Land endowments | ead countries
economies of scale and lead to concentration of power in fewer hands (Latin America: silver,
rice, sugar cane). Such concentration of power allowelita, which opposes democracy and
equality. In contrast, endowments conducive to commodities grown on family size farms lead to
dispersion of power among the population (North America: wheat and maize).

The empirical studies measuring the effect of ingtins have been heavily criticized by
Glaeser, La Porta, LopateSilanes, and Shleifer (2004). They find the survey indicators of
institutional quality to be seriously flawed as they measure policy outcomes, not some permanent
characteristics of polited environment that North is referring to. These indicators are not
constructed to reflect constraints on government; they are volatile -meeaning and are not

strongly correlated with objective measures of constitutional constraints on government. The
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reason for that is the measures of institutional quality do not capture the difference between
dictators choosing good policies and governments constrained to choosing such policies.
Following Lipset (1960), Glaeser et al. (20@#iggest human capittd be a more basic source
of growthratherthan the institutionsThey provide the example of North and South Korea where
leaders chose to follow socialism and capitalism, respectively. Assuming that good institutions
are the outcome of economic growthinsdu Ko rea after the 1953, t hi
growth to the choices made by its dictators (between the end of the Korean War in 1953 and
1980) rather than to these institutions. Similar to Djankov, Glaeser, La Portard®fdanes,
and Shleifer(2003), Glaeser et al. (2004) believe that each community handles a set of
institutional opportunities depending on its human and social capital. The higher the level of
human and social capital, the better its institutional opportunities are.
2.2.5Econamic Growth, Trade and Institutions

While the above papers look separately at trade and institutions as growth determinants,
the following papers incorporate both variables into the growth equation. Dollar and Kraay
(2003) and Rodrik, Subramanian, and Trel{p002) evaluate the partial effects of trade and
institutions on growth in the long run. They batbrs e Arul e of | awo from Ka
Zoido-Lobaton (2002) as a measure of institutional quality. However, they use different
instrumental variablesfor institutional quality: Dollar and Kraay (2003) use linguistic
characteristics, an®odrik, Subramanian, and Trebbi (2002) use settler mortality. Dollar and
Kraay (2003) conclude that the data does not inform about the relative contribution of trade and
institutions. In contrast, Rodrik, Subramanian, and Trebbi (2002) find institutions, rather than
trade, matter most for economic growth. The reason the regressions isolating the partial effects of

trade and institutions on the long run growth produceingryesults is identification problem.
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Most instrumental variabléshistorical and geographicalstrongly predict both institutions and
trade.
2.2.6Summary

This section looks at exogenous and endogenous models of economic growth.
Furthermore, it discises trade and institutions in relation to economic growth and reviews the
related empirical studie©verall, an intellectual consensus is that the political institutions of
limited government cause economic grovetren though the indicators of institutadnguality
might be flawed as they measure outcomes rather than policy (Glaeser 2004l). The
evidence on importance of trade for economic growth has been somewhat mixed. The major
criticism is that none othe regressions between growth and tradepgeik volumes and trade
openness indices) actually explores the effect of trade liberalization on economic growth.
Another concern is a twavay causality in the relationship between growth and frasldrade
may lead to growth, and vice versa (Rodriguez Rodrik, 20@). So, instead of looking at trade
openness and economic growth, Rodriguez and Rodrik suggest looking anhs#ligis between
trade policiesand GDP growth bgxploring the effect of trade restrictions on economic growth
in countries with dferent income, size, comparative advantage, or periods of contraction versus
trade expansion. They also recommend distinguishing between different types of trade policies,
variation in tariffs and notariff barriers.Such questions could mainly be anssekithrough
detailed countryand sectospecific studies. This dissertation tries to address these questions by

using the value chain analysis.
2.3. International Trade Theory

This section outlines the major studies in the field of international tradeliaodsses

literature from the standard trade theory based on comparative advantage to the new trade theory
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that is characterized by intradustry trade and industrial clustering. It discusses how similar
countries trade similar goods, and how geograpaiyspa role in trade. It also discusses how and
why many countries try to select and develop their export industries. That leads to the discussion
on the industrial policies, their benefits and costs, as well as industrial policy tools. Furthermore,
this sction evaluates thempirical studies on effects of trade liberalization, and trade protection
on firm-level productivity.
2.3.10Ild Trade Theory
Started with Smith (1776, in Gerber, 2011) and Ricardo (1951), the theory of free trade
has labor as a singlgomogenous input of production and constant costs. Productivity in the
Ricardian model is the amount of output obtained from a unit of output. The opportunity cost of
producing traded goods is the single most important determinant of trade patternsitri isou
said to achieve a comparative advantage in a good when it has lower opportunity costs of
producing that good than those of its trading partners (Gerber, 2011). The simple conclusion of
the Ricardian model is that free trade maximizes the matee#dtbwing of a nation. The
assumption is constant production costs. Given complete specialization in the specific
commodity with a comparative advantage in terms of labor hours used per unit of output,
Ri cardods | aw of ¢ omp ar abeneficial traalelamang toangfies. ens ur e
The later economists provide a more detailed explanation of trade in which the
comparative advantage of a nation depends on its endowments of inputs used to produce each
good. The Hecksche#dlin (HO) theory, the HeckseinOhlin-Samuelson theory, or the Factor
Proportions theory, all stress that comparative advantage is determined by factor endowments of
trading partners. Countries with abundant labor are better off specializing inrinédrsive

products while countriesvith abundant capital and few workers specialize in goods that, in
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particular, require capital. The difference between the Ricardian and the HO model is that
specialization is not complete under the latter model. The main assumptions of the HO model are
homothetic preferences among consumers, a lack of transportation costs, immobile (across
countries) factors of production, and different relative intensities of factors required for
production. Thus, the removal of trade barriers based on comparative sgpgvaand
specialization should result in improved resource allocation and increased welfare for everyone
(Blaug, 1992). The HO model drops the unrealistic assumption of the Ricardian model in that it
distinguishes between two or more skill categories obralnd different types of natural
resources and capital. It also recognizes that various industries may use different mixes of inputs
(Gerber, 2011). Another assumption is increasing production costs. In the HO model the trade
benefits nation as a wholeit,some groups within the nation will benefit more than others, while
others may actually lose. The implications of the HO model for income distribution are such that
trade causes the price of the export good to rise and the price of the import goddTioefal
StolperSamuelson theorem, which builds upon the HO model, describes these effects.
However,empirical tests of the theory have not been very successful in explaining trade
patterns.Gerber (2011) points to two most popular extensions to the H&Inbheged on the
comparative advantage theogyroduct cycleand thetheory of intrafirm trade The product
cycle model of trade developed by Vernon (1966) shows that many manufactured goods go
through a product cycle in which the inputs change over tieedistinguishes between several
stages of product cycle: introduction, growth, maturity, saturation and decline. In the early stages
of production, there is a lot of experimentation in terms of product characteristics and production
process. Such experimg@tion requires a higimcome market with the greatest consumer

feedback. It also requires a skilled labor force to improve the product, and capital that is willing
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to face initial losses to support such processes. So production and consumption sices dema
that product research, development and initial production take place in industrialized countries.
Once the product enters the middle phase, it begins to be standardized in size, characteristics and
manufacturing process. At that stage, product expetatien shifts to incremental changes in
product design, and production moves to countries withdost and lowskilled labor. Once the
consumption in developed nations exceeds 1its
output moves to developingations to keep labor costs low. The cycle starts over again as
developed nations face pressure to develop new products.

Firms prefer to invest abroad rather than export and then ship part of the output from the
foreign operation back to the home couninder the conditions outlined in the product cycle.
Even though this output represents international trade, it is handled within a single company.
Such trade between a parent company and a foreign affiliate represents dinmntrade.
Research on theebefits and costs of investing abroad versus exporting from a home country
builds upon microeconomic characteristic of firms and macroeconomic characteristics of
countries that attract foreign investments. Dunning (2001) is a founder of an eclecticrparadig
that analyzes both sets of characteristics in one framework. Own&ysatninternalization
(OLI) paradigm states that firms will invest abroad because they own an asset which gives them
a competitive advantage compared to the world. It could bet aepat |, a trademark
reputation, and so on. Second, firms would be attracted to a certain location because if offers
advantages in terms of low input costs, suitable economic environment, or a large customer base.
Third, the internalization allowsrins capture all the advantages of that ownership of the asset

within itself. Some firms may choose to license out a technology or a trademark, and let foreign
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firms produce the product. However, others may choose to set up production abroad and
internaliz due to the problem with contract enforcement, or a fear of theft of technology.

The consensus among economists is trade between developed and developing nations has
contributed slightly to the decline in real wages for unskilled labor in advanced countries
(Gerber, 2011). That is consistent with the Stefp@muelson theorem. The maeason for that
is technological progress that raises demand for skilled labor and decreases demand for unskilled
labor.In light of trade liberalization and subsequent wage discrepancies in developing countries,
it was also found thahe factor equalizeon theorem (FET,)which states that free trade would
lead to equal wages and returns on capital in two coungip@éiesmostly toadvanced countries
(Edwards, 1985)So tis point is still under empirical investigation.
2.3.2New Trade Theory: BeyondComparative Advantage

The limiting assumptions of old trade theory such as constant returns to scale, perfect
competition, full employment, as well ascreasmg evidene on the intrandustry trade
especially among industrialized countries, héac tothe development of a new trade theory.

The new trade theory relaxes the assumptions of standard trade theory by recognizing market
failures such as unemployment, introducing product differentiation, imperfect competition, and
explicitly defining firms. The new trade theory makes it clear that the gains from trade can arise
from severalfundamental sources: differences in comparative advantage and ecotugny
increasing returnsAs a result, the new trade theory allows for two types of trade: net or inter
trade industry based on differences in comparative advantage, anchdhisery trade driven by
similarities between the countries based on product differentiation and economies of scale

(Neary, 2009).
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The empirical evidence on trade built upon compagafidvantage has been somewhat
mixed. While it is difficult to measure precisely the comparative advantage of the nation, it is
also difficult to actually predict the potential mix of products that it will import or export based
on that comparative advantagGerber (2011) identifies two exceptions to the old trade models
that go beyond comparative advantage. These two modelscareletermined by factor
endowments or productivity difference¥hese are the intadustry trade and industrial
clustering.
2.3.2 a) Intra-Industry Trade

While the previous models are based on differences in productivity or factor endowments
between the countries, theirandustry (within the same indust
similarities. Under this scenario, woricade consists of countries that export and import similar
goods. Increasing evidence on inindustry flows has led to a new framework developed by
Krugman (1979), Helpman (1981), and Lancaster (1980). This model is characterized by internal
economies ofscale, or decreasing average costs accompanied by a relatively large range of
output® Larger firms have an advantage over smaller firms as size gives a competitive advantage
in a form of lower average costs. Thetr&industry tradearises because d variety of
increasing returns to scale, associated with production costs. In addition to lower prices and
opportunity to expand production, it also offers a variety of choices to consumers. Product
differentiation allows each exporting firm to produce aquunie v ar i ety that cons.¢t
variety, o0 want. Such differentiation all ows f
trade theory invalidates the assumption of perfect competition and builds upon th8tDixi

monopolistic competition

8 |bid. p.95.
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2.3.2. b)Industrial Clustering

Conversely external economies of scdklad to regional agglomerations of firms since
they allowall firms, notwithstanding their siz& benefit from lower average costs as the size of
the industry increasek. r u g mgeogtaghic specializatiofi991) explains that in the world of
economiesof-scale the economic activity is largely concentrated in a limited number of locations
that allow for access to large markets, as well as deep markets for specialized skills ke supp
of specialized inputs. In some cases, such locations are determined by geography, in others
simply by accident. Both input and outgitle characteristics of a certain place determine a
firmds decision making. T r a aeshelp manwacturiaghfirms o s t s
decide whether to locate near their resource base or closer to the final market. Gerber (2011)
gives examples of milk and egg production which are localized due to high transportation costs
and limited economies of scale. Inntiast, aircraft production is concentrated since it offers
high economies of scale and relatively low transportation costs.

Krugmandés geographic concentration states
may lead to huge differences in the fimaitcome. Thus, regions with a relatively small
advantage at an initial stage may start developing significant economies of scale. That would
give them a jumpstart before other regions that followed. Gerber (2011) states as an example,
during World War Il,the production of jet engines was moved from Great Britain to the West
Coast of the United States in order to prevent Germany from bombing and destroying the aircraft
engine factories. Eventually, that led to the development of a network of aircraft ctanerfs,
suppliers, and aerospace engineers on the West Coast. Such agglomeration and availability of

lower priced aircraft (compared to those manufactured by other countries) gave the United States
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a significant competitive advantage. These advantages i@lsbited the development of a
competitor aircraft industry for quite some time.

Likewise, Porter (1990, 1994) stresses geographical location, clustering and competitive
advantage as a key determinant of aumbeadfi onds
firms increases, firms may become more productive, but individual firms may or may not choose
to increase their siZeProducers operating in the same locale benefit from the proximity of other
producers, buyers and suppliers due to their adweskilled labor and knowledge spillover
effects. Knowledge spillovers that happen through formal and informal networks of people are
deemed to be particularly important to industries characterized by rapid technological advances.
Such physical proximity ¢élps overcome difficulties conferred by geographical distance. Flows
of information between producers and suppliers may lead to closer collaboration among them. A
big production base also leads to a larger pool of specialized workers and helps redemeihe s
costs of firms. Access to specialized inputs helps lower costs of finding a specialized producer
and offers a greater variety of intermediate inputs.

Krugman (1991) believes that economic activity is largely concentrated in a limited
number of locatins that allow for access to large markets or specialized inputs, and that such
locations are determined by geography, or simply by accident. However, Porter £it836¢s
that governments could help raise competitivenesgjeafgraphic locationsGiven sich a
difference in opinions, the following section discusses the industrial policies and reasons why
governments try to develop their export industries.

2.3.2. c)industrial Policies: Market Failures and Strategic Trade Policy
There is a controversy on dastrial policies aimed to encourage industrialization,

especially among developing countries. For example, Boeing has been enjoying a monopoly

° Ibid. p.101.
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power as a result of the Alliesd decision t
West Coast ding the World War II. It was not until the governments of Britain, France,
Germany, and Spain pool their resources to launch the Airbus, did Boeing have a competitor.
This example demonstrates how governments used industrial policies to explicitly target
economic activity and get the industry off the ground (Gerber, 2011). Other examples include
Brazil 06s successful Embraer and the failed
commercial jet aircrafts with a capacity of-20 100passengersihe rationale for government
intervention is explained next.

The theoretical foundation of industrial policies bears on the concept of market failures
and strategic trade argument. Market failures arise when the private market does not provide an
optimum amount of goods and services. Market failures arise in a presence of divergence
between pvate returns and social returrguch divergence is caused by externalization of costs
or benefits of an activity, meaning that not all costs or benefits accqeome or companies
engaged in the economic activify.

When social benefits exceed private benefits, it leads to positive externalities which go to
consumers or firms not directly involved in the activity. Figure 2.3 shows that private market
produces aP; and Q, which are a high price and a low quantity from the standpoint of social
optimum. The social optimum is ab Bnd Q, because it takes into consideration costs and
benefits to the firm as well. In fact, firms earn less than the social retuandgepart of it is not
captured by firms. That leads to that production quantity which is less than socially desirable.

The negative externalities arise when social costs exceed private costs, which is an
opposite case to the one shown on Figure 2.3.opular example is a chemical factory or mine

that emits wastage into the atmosphere or a nearby river. In that case, the factory or mine

19 bid. pp.104,106
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benefits its owners but social costs from emissions are borne by society. With a negative
externality, the supply curveloes not reflect the true cost of a good. Thus, this good is
oversupplied compared to what it would be if suppliers had to pay a full cost (including external
costs) (Bade and Parkin, 2006).

Divergence between social and private returns arises due tp neesons. Lin (Lin and
Chang, 2009) highlights information externalities, or knowledge spillovers. Information on new
products and processes can be easily spread to competitors and potential imitators who are not
bearing any costs. In this case, socialnes exceed private returns as some of the value of
spilled knowledge goes to outsiders. Innovations signal information about profitable and
unprofitable market opportunities. The first firm in the industry may leak some information to
other firms, and th social returns will exceed private ones. Thus, the market tends to
undersupply innovation. Government subsidies may be one of the instruments to offset the
disadvantages associated with the {fimsiver disadvantages. Another example of market failure
tha can justify government intervention is capital market imperfections (Gerber, 2011). In the
absence of sufficient information, lenders and banks tend not to fundigtirins or existing
companies who wish to borrow to develop new products and procésskeat case, some solid
ideas may not receive appropriate funding. Lin (Lin and Chang, 2009) also highlights co
ordination problems that arise from economies of scale. To boost a potentially competitive
industry may require simultaneous laigmale invetments in infrastructure, education, or
financial and legal institutions. By itself, each project may not look very profitable but together
these projects may result in a very competitive industry. Individual firms cannot internalize all

these changes weefficiently because of very high capital requirements.
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Figure 2.3
Market Failure: Externalities
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Saurce: Gerber (2011).

A second justificatiorfor industrial policies is strategic trade policy. It is a system of
industry subsidies, trade barriers, and sometimes export subsidies aimed to alter the outcome of
international competition in favor of a country. It is accompanied by imperfect competiith
increasing returns to scale. Government provides subsidies for domestic firms to capture a large
part of industry profits and the domestic market. Foreign firms lose their market share, and their
costs of production go up due to their loss of ecoesraf scale (Brander and Spencer, 1981).

As a result of a government offering the subsidy, the domestic firm may decide to enter
the market, thus forcing the foreign firm to leave. Gerber (2011) provides an example of
Canadian Bombardier and Brazilian Bmbr to demonstrate the decision making process
between entering the market (Embraer) and leaving it (Bombardier).

2.3.2. d)Debates on Industrial Policies

As it was mentioned before, there is a controversy on whether these industrial policies

worked ornot. It is difficult to measure the effect of policy interventions on growth rates due to a

lack of consistent data, and measurement issues. The major problems highlighted by Gerber
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(2011) include correct choice of industries, potengatseekingand irformation asymmetries
between government and firms, and inability to prevent the external benefits of R&D spending
from spilling abroadFor exampleif governments offespecial incentives to attract investmsent

they may facesevere informatiomisadvantagesrhis happens because governmeras never

know how much incentive they should provide in orderirtduce the desired behavidrhus,

they can become victims afpportunistic behavior by firmby providing excessive incentives
(Neil and Gatell, 2003, in World Development Report 2005).

It is clear from the above discussion of externalities that a possibility of external benefits
leads markets to undervest. So government could choose to support the industries that promise
the largest exteal benefits. However, as Gerber points out, it is impossible to predict the
positive externalities that may come out of inventions or new technologies. Another popular
approach is to target the industries with the highest value addedadly understoo@s the
difference between the cost of materials and output value. Gerber criticizes this approach since
the highest value added industries in the United States are petroleum refining and tobacco
products. He claims it makes no practical sense to targs he@ustries.

Another problem with industrial policies is resgeking, or the use of resources to
transfer wealth from one group to another without increasing total wealth (Tullock, 1989). If
Congress is being lobbied by steel companies to impose antate®l imports, it benefits steel
companies by increasing their revenues. However, it decreases the income of steel users (Gerber,
2011). Also, if firms know about the possibility of receiving subsidies, they will intensity their
efforts to gain the suldies by hiring more lobbyists, or engineers to persuade the Congress. As
a result, resources used in such a manner do not contribute to the total output. Of course, it

depends on the degree of corruption in the country, as well as its political striviiveecorrupt
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countries would find it hard to choose sectors to develop based on purely scientific, economic, or
technological evidence.

Another concern with industrial policies is that is almost impossible to prevent the
external benefits from spending oesearch and development to stay within the country. Studies
show that external benefits accrued to foreigners comprise abofibwtie of total benefits of
R&D spending by the home countty.

The World Bank (1993) research on higérforming Asian economies (HPAE):
Indonesia, Korea, Malaysia, Singapore, Thailand, and Taiwan, considers the industrial policies
targeted at industries that were already being developed by market forces as unnetiessar
research finds the industri al policies to be
changes in labor endowments and their high degree of savings and investments. This conclusion
is based on two pieces of information. First, the anglysngs the textile industry as an example
to compare the growth rates of productivity of targeted versugarngated sectors. The textile
sector, which was not promoted, performed as well as promoted sectors such as metalworking
and chemical industries Japan and the chemical industry in Korea. Second, if these policies
worked, they should have brought to a different pattern of growth than a pattern caused by
changes in factor endowments. But this evidence has been criticized as irrelevant because what
matters is how the same industry would have performed if it was not targeted. Also, the industry
groupings in the World Bank analysis were too broad to reveal the details of selective targeting.
Both Japan and Korea had promoted textile industry in thy geriod of the industrial policies,
so it is likely that textiles have experienced a rapid increase in productivity as a result of that

(Gerber, 2011).

™ 1bid. p.105.
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The growth accounting for the six HPAE shows that between 1960 and 1994 their total
factor productiity (TFP) has been somewhat low (between 24 and 36 percent) when compared
to that of industrial nations (37 percent) and the slegvewing US (27 percent). While these
countries did not produce new technologies like the US and other industrial worldhthdgl
have been able to adopt foreign technologies and lift their TFP. Instead, they are characterized by
the increase in quantity of capital per wor ke
consumption, and from higher savings. So the arganre favor of a new Asian model of
economic growth that builds upon the selective interventions such as industrial policies and
export promotion leading to greater productivity does not seem hold (Gerber, 2011).

Given the imbalances that led to a risegiobal financial turmoil in 2008, another
concern has been how much more in exports from the newly industrialized countries the
industrial nations can absorb.

Such controversy has led to the fact that recent international agreements specifically
prohibit certain actions that countries can take to protect or support their industries. Policies that
went in effect in 1994 under the Uruguay Round of the General Agreement on Tariffs and Trade
(GATT) probably represent the largest obstacle to developing cesimishing to replicate the
export promotion policies of the HPAE (Gerber, 2011). These rules prohibit developing
countries, with the exception of countries with a per capita GDP of less than $1,000, to provide
any export subsidies, e.g. credit subsidiag,breaks and direct payments. However, subsidies
for noncommercial R&D, regional development, and compliance with environmental regulations
are allowed.

To sum up, there is a continuing debate on the usefulness of industrial policies. At a

minimum, ecoomists agree that, to be successful, industrial policies should have at least: clear
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criteria in a form of export targets, institutional mechanisms for compliance and monitoring, and
low costs to avoid significant resources reallocation from-taogeted sctors. Lin (Lin and
Chang, 2009) calls fof ia st ate that facilitates the ©pri
countryo6s areas of [ current | comparative adyv
current comparative advantage, even though forymawor countries it lies in laberand
resourcentensive production activities. Once the barriers to emergence of firms in such and
related industries are removed, governments should let them grow and advance organically. Over
time, as human and physicedpital is accumulated, countries may proceed to upgrading the
industrial structure and more into producing more capigadd skillintensive goods. He
highlights a gradual approach in which firms enter the industries corresponding to their
endowment striare and adopt existing technologies rather than trying to do frontier innovation
themselves.
2.3.2. e)industrial Policy Tools

The highperformance Asian economies (HPAE) have had policies that share three
things: targeting specific industries, providimniyected credit, and export promotion. Other
practices used by newly industrialized countries include selingign exchange below market
prices, thus allowing firms to import capital goods at beftoarket prices (Gerber, 2011).
Another common practices to make loans available abw interest ratg or to provideloan
guaranteeshat would allow firms to access capital at favorable interest rates. Other common
techniques includepecial tax treatmertb targeted sectors amirchases of equipmehby the
government for statewned firms. Similarly, governments may provide information through the
chambers of commerce or lybbyingforeign nations to adopt home counstgndards? Often,

governments encourage firmsdollaborateeither through direct fuding or consortia researoh

12 bid. p.109
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avoid duplicationof research and development. Also, governments may simply own firms that
promise greater potential.
2.3.2. f)Tariff and Non-tariff Barriers to Trade

Current low barriers to imports of manufactured goodgehgesulted from a set of
agreements after the World War Il aimed to reverse the high levels of protection implemented in
the 1920s and 1930s. However, despite the presence of low tariffs, various domestic policies, e.g.
guotas, import licensing requirentsn and complicated customs procedures, have become
barriers to trade (Gerber, 2011).

Shallow integrationor integration at the border refers to eliminationtaofffs (tax on
imports), and quotas (quantitative restrictions on impoitspnly affects gods and services
crossing the borders. Converselgeger integrationefers toelimination of trade barriers caused
by nontraderelated domestic policieSuch policies go beyond the flows of goods and services
because they incorporate such fundamestales as busineg®vernment relations, safety and
consumer protection standards.

Tariffs

Tariffs indirectly limit imports by imposing taxes on them, while quotas directly limit the
guantity of imports. As a result of import tariffs, the domestic price increases by the amount of
tariff, and that causes domestic consumption and imports tdOfalthe other hand, domestic
producers get a chance to charge a slightly higher price thereby increasing their production.
Other changes caused by import tariffs include reallocation of resources to sustain increases in
production. Additionally, import taffis are accompanied by deadweight loss on the consumer

side (reduction of value not compensated by a gain somewhere else) and efficiency loss on the
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production side (loss due to misallocation of resourte€)ther potential costs include
retaliation by trding partners, tariff effects on innovation, and +emking behavior.

Response of trading partners to import tariffs on certain goods may result in retaliation.
These trading partners may decide to retaliate by raising import tariffs on other goassedrod
by the home country. Gerber (2011) provides the example of United States imposing an import
tariff on European pasta. As a result, the European Community has raised import tariffs on US
products such as cooking oil, soybean, and corn, etc. Anothebaltk of import tariffs is that it
may cause domestic firms to become isolated from foreign competition, thereby reducing their
incentive to innovate. The temporary nature of tariffs may induce domestic firms to lobby
government in order to keep protection place. That results in wasted resources without
actually producing any good or service, or rent seeking. In case there is no retaliation, rent
seeking, or adverse effects on innovation, the large country, however, can improve its welfare
through importariffs.

There are two types of tariff protection: effective and nominal rates of protection. While
nominal rates of protection take into consideration the rate levied on a product, effective rate
looks at nominal rate plus any tariffs on intermediapiis. Thus, the effective rate provides a
full picture of how the product is protected. It is closely related to the concept of valueiadded
or contribution of capital and labor at each stage of production. The price of good minus the
costs of intermediatinputs used to produce it constitutes value adti@te formula for the
effective rate of protection is the following:

(VA* -VA)/ VA (2.3.1)

3 bid. p.124.
4 bid. p.129.
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VA is the amountof domestic value added under free trade, VA* is the amount of domestic
value added after all tariffs on final goods and intermediate inputs. Clearly, the effective rate of
protection is more reflective of a level of product protection.

Nonttariff Barriers. Quotasand Nontariff Measures

Similar to tariffs, quotas also lead to an increase in domestic price, fall in imports and
domestic consumption, and increase in domestic production. The main difference, however, is a
lack of tariff revenue to govements (unless government auctions the quotas). Another
difference is a long run effect on producer surplus: an increase in consumer demand for a product
with an import tariff increases the i mportos
increase in consumer demand for an item with a fixed quota leads to an increase in surplus of
domestic producers and in the price paid by consumers. Thus, as a form of protection for their
industry, quotas are preferred to tariffs by domestic producers.

Geber (2011) distinguishes between different types of quotas: quantity limitations,
import licensing requirements, voluntary export restraint (voluntary restraint agreement).
Contrary to direct limitations on imported quantity (quotas), governments mayifoporters to
obtain import licenses to import goods. That allows governments to regulate the number of
issued licenses, as well as permitted quantities. Under voluntary restraint agreements, exporters
agree to limit their exports to certain markets fpeaod of time.

The nontariff measures inclugeamong others,complicated customs procedures,
environmental, safety and technical standards, rules established for government procurement,

limitations imposed by state companies, or lack of intellectugdgoty protection.
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2.3.2. g)industry Protection

There exist several arguments in favor of industry protection. They include arguments in
favor of labor creation, infant industry protection, national security and retaliation.

The proponents of the laborgament claim that trade causes production to move to
countries with lower wages. However, this argument does not take into consideration the
productivity of workers. Also, given the deadweight losses discussed above, tariffs serve as an
expensive way torptect jobs.

The infant industry argument builds upon two ideas. First, protected industry is initially
too weak to sustain foreign competition. Second, protected industry promises some positive
externalities which will be captured by firms outside of thegeted industry. As it was
mentioned before, if externalities persist, market tends to undersupply the Sotletyever,
sometimes companies are better off importing equipment at competitive market prices than
buying at above world market prices fromcdb producers. It is also difficult to predict
technological externalities from technology produced by an infant industry. Gerber (2011) points
out that to ensure industry becomes competitive over time, protection has to be temporary and
firms should go trough falling costs.

The national security argument buil ds wupor
and its cultural identity. Besides the strategic technologies, certain minerals, and military
weaponry, this term incorporates restrictions on m&vielevision programming, music, theater
and print media.

Another reason for trade barriers is based on retaliation for unfair trade practices.

Countries may choose to protect certain indu:¢

13 bid. p. 147.
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trade polites. While providing a basis for negotiation between trade partners, retaliation often
proves to be futile since it may easily escalate to trade wars.
2.3.2. h)Environmental and Labor Standards

Given a fall in trade barriers, standards represent antyiperof obstacle to international
integration in goods and services. Even with a large variety of standards, countries still may be
deeply integrated with each other. Most popular forms of standards include standards concerning
labor and environment.

The labor standards proposed by the International Labor Organization (ILO) include
prohibition of forced labor, freedom of association, the right to organize and bargain collectively,
no exploitation of child labor, and nondiscrimination in employment. O#i®ristandards are
concerned with minimum wage standards, number of working hours per day, and health and
safety issues at a work place. These are more controversial compared to the five principles
established by ILO as their interpretation may differ froountry to country depending on its
income level and living standards.

The effectiveness of imposing labor standards increases as more countries join to support
those standards. However, it has been considered as another form of protectionism orothe part
highrincome countries. One of the arguments is that standards implemented bgcbigle
countries in agriculture, textiles, and clothing are being used to defy the comparative advantage
of low-income countries and disallow them access to the-ihgflme countri es o
(Gerber, 2011).

The environmental standards can be distinguished between those having transboundary
and nontransboundary (exclusively national) impacts. The proponents of environmental

standards from the national point of view cldimt even though environmental standards reduce
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industryodos competitiveness, they benefit a né
notion of allowing pollution to be fAexported:
From the transboundar poi nt of view, pollution spills t
happen in a mutual way when truck traffic between two countries creates pollution in both
nations. Other forms of transboundary impacts are caused by simultaneous actions of several
countries, and refer to ozone depletion and global warffiing.

Other alternatives to trade measures include labeling that the product was produced under
humane or environmentally sustainable conditions, application of home country standards to
foreign opertion, and increased international negotiations for the environment. Labeling has
been somewhat successful in coffee industry where products can be certified by independent
inspectors. The application of home country standards helps avoid reallocatioreigm fo
countries with lower standards by domestic firms. Third form of alternative trade measure uses
international organizations such as the ILO to support compliance to labor rights and
environmental agreements.
2.3.3Empirical Studies

Greater trade mayrovide consumers with greater variety, better quality and lower
prices, but it also may cause greater competition, or even contractiocerfam firms and
employees. Drawing from historical experience, economic models and statistical analysis,
economsts believe that trade benefits outweigh its ctisksowever, they still disagree on the
best way to achieve a balance between opening to trade and protecting against its harmful

effects.

18 bid. p.171.
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2.3.3. a)Trade Liberalization and Firm Productivity

The limitationof the new trade theory associated with Krugman (1979) is that trade costs
absorb only a proportion of a firmbés foreigl
exporting. That theory seems to be contradicted in the real world where some firms inghe sam
industry export and others do not. The recampirical literatureprovides new insights on our
understanding of crodsorder trade. One of the major contributions has been made by Bernard
and Jensen (1995) who demonstrated that exporting andxpamnting firmsco-existwithin the
same industry; however, they significgndiffer in their performance characteristics, e.g. total
factor productivity.Clerides Lach, and Tybout (1998) are the first to moslehk costsnto a
discrete choice framework. In their model, only those firms that have sufficiently high profits to
cover their sunk costs do export. Thus, only the most productive firms self select into export
mar kets. They also raise an issue of Al earnin
process that deter mines f i inexpodt markets fdroes firmswa t vy .
become more efficient and sharpens incentives to innovate by raising returns on innovation.

Another breakthrough contribution is done by Melitz (2003) who finds export
participation decisions to be completely determibgdirm heterogeneityand sunk costsHis
model includes heterogeneous firms that incur fixed costs to export and operate-iBtiDikza
monopolistically competitive industries. Each firm has to make a productivity draw from an
exogenous distribution # determines whether they produce and export; an endogenously
determined productivity threshold determines who does and does not export. The main result of
that model is a rationalization and reallocation effects that result from trade liberalization.
Exporting leads to an increase in expected profits, which induce higher entry and push up the

productivity threshold for survival. The least efficient firms tend to contract in a Schumpeterian
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wave of Afcreative destruct i dtoe&xpant. iTHe &indihgha& mo st
Bernard, Eaton, Jensen and Kortum (2003), which derive rationalization and reallocation effects

in an industri al organi zation structur e, ar e
Ottaviano (2008), the Melitz modahcorporates the differences in the extent of competition
between countries (proxied by differences in size). They find that due to tougher competition and
greater product choice, the average productivity is higher, but firm survival is lower, in the large

and more integrated economy. Trade liberalization raises competition in both countries, forcing
firms to become more productive; however, these effects are felt disproportionately in the big
country (the cutoff productivity is higher) because it by d&bni attracts a larger number of

firms.

Apart from the rationalization and reallocation effects, thegmmpetitive forces of trade
liberalization may also induceithin-firm productivity changes. Such changes may occur as a
result of learning through éifollowing channels:

1 Interaction with foreign competitors and customers provides informatiorhow to

reduce product and proceaseragecosts(Helpman and Krugman, 1985nd toraise
quality,

1 Exporting allows firms to increase scale (although gaiomfscale economies are not
very likely in developing countries because the imjgorhpeting industries, associated
with increasing scales, are likely to shrink as a result of intensified foreign competition
(Pavcnik, 2002),

1 Competition in foreign markets ay force firms to reduce managerial inefficiencies
(Hicks, 1935; Rodrik, 1992), use inputs more efficiently (Holmes and Schmitz, 2001),

andforce domestic firms to invest more in new technologies and production processes in
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order to prevent foreign competis from coming in (Aghion, Burgess, Redding, and
Zilibotti, 2005),

1 Competition is also likely to force firms to focus on the products that represent their core
competency (Bernard, Redding, and Schott, 2006).

In contrast to Tybout, de Melo, and Corbo 919 who find no evidence of productivity
increases following trade liberalization in Chile, Pavcnik (2002, 2005) finds that aggregate
productivity has actually increased. By looking at productivity variations not just across time but
across sectors, shafis a reallocation of resources and output to the most productive firms to be
largely responsible for the aggregate productivity growth. Other empirical studies that find
positive impact of trade liberalization on firm level productivity include Harrist®94) on
Ivory Coast, Tybout and Westbrook (1995) on Mexico, Fernandes (2007) on Colombia, and
Muendler (2004) on Brazil.

However, the literature finds a big heterogeneity in the learning process. Some researchers
have argued that learning is likely to bm®re specific to young firms or firms that are highly
exposed to export markets. Others have found that productivity changes are lower in industries
with a high current degree of exposure to foreign firfialova and Khandelwal (2010hd a
differentid impact of trade liberalization: productivity of domestic firms increased significantly,
while foreign companies seem not to react since they were already exposed to foreign
competition. They also find thenportcompeting industrie® bemore responsivéo decline in
protection.Similar to Bolaky and Freund (2004) and Hoekman and Javorcik (2004), they find
that irms burdened with regulation at tlheginningof trade liberalization did at respond to

competitionsincethey did not havéhefreedom to adjust tleproduction technologies.
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Direction of causality between entering export makahd withinfirm changes in
productivity has received a largamount ofattention in the literaturas well Lopez (2004) and
Alvarez and Lopez (2005argue that productivity changes occur after the decision to start
exporting. They claim that firms start investing in new technologies to entering the export
market, so they learn to export rather than learn by exporting.

In addition to competitivgressures, the literature also predicts that better access to superior
inputs and technology can also lead to productivity improvements (Ethier 1982; Grossman and
Helpman 1991; RivierdBatiz and Romer, 1991)The benefits of free trade are channeled
through research and development that generates innovations in the form of new products or new
capital goods. Lee (1995) presents a neoclassical growth model in which trade liberalization
leads to higher growth if plants use relatively more of foreign capitadgycather than domestic
capital goods for production of capital stock. While lower tariffs on final goods lead to higher
import competition, lower tariffs on intermediate inputs induce learning, innovation and quality
effects. In their study of Indonesiinms, Amiti and Konings (2007) distinguish between tariffs
on final goods and intermediate inputs, and find that the largest productivity gains arise from
reducing the tariffs on intermediate input@palova and Khandelwal (2016pme to the same
conclsi on in their study of trade | iberalizatio
Brazilian firms, Shor (2004) tests whether firm productivity has been affected by increased
availability of foreign inputs, and finds a negative impact of inpuiff$aon productivity.
Kasahara and Rodrigue (2008) and Hedp&oren, and SzeidR009)also find a positivémpact
of usingimported intermediatesn productivityof manufacturing firms in Chile and Hungaria,
respectively, and agree on the benefits offftauts on inputs. Their results confirm that in

addition to competitive forces, the access to cheaper intermediates has a big impact on firm
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productivity. However, it is still questionable whether domestic firms will be able to adopt such
technologiesAccording to Grossman and Helpman (1990the country that is relativelless
efficient in conducting R&Dundertakes ammport protection or export promotipthen growth
accelerates; otherwise, growth decelerat®s.the other handcaton and Kortum @96, 1997)
examine technological innovation and international diffusioseiveraldeveloped countrieand
find the proximity of a country to the technology source and the flexibility of its labor force
determine the degree to which knowledge diffusionaatg productivity.
2.3.3. b)Trade Protection and Firm Productivity

Overall, trade liberalization and its benefits for filavel productivity have been opposed
by arguments in favor of trade protection. Not all the models of trade predict productiugy ga
Rodrik (1988) shows that trade liberalization does not necessarily benefitlfirms.model, the
incentives to invest in improved technology a
share. Iftrade liberalization causes the domestiarket shares of domestic producers to fall,
without firms expanding their international sales, the incentives to invest in superior technology
will decrease. Thus, the tariff reductions that allow for cheaper access to foreign technology may
become lessdneficial as firms will be less willing to invest in imported capital goods. Young
(1991), for example, disputes the benefits of trade liberalization because sometimes it may force
the country to move into sectors that are not very conducive to econoowthgHe draws
parallels to the experience of manufacturing firms in Thailand and Philippines that did not grow
until the newly industrialized countries of East Asia moved out of the-dod light
manufacturing product s. Smodel df anddggnous domparatiiee R e 0
advantage, technological progress in the past determines comparative advantage in the present,

which then determines technological progress in the future. Under free trade, countries specialize
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in sectors in which they hawee static comparative advantage. However, these sectors may not
necessarily exhibit a comparative advantage in terms of potential productivity growth. Other
studies by Bolaky and Freund (2004) and Hoekman and Javorcik (2004) find that trade reforms
fail to benefit growth due to a lack of complimentary policies such as labor and business entry
regulation. Djankov and Murrell (2003) in their metaalysis of transition countries confirm
these results. They find that, in Eastern European countries, import td@mnpeas enhanced
plant productivity, while, in the former Soviet Union, it had a negative impact due to
burdensome business regulations. As mentioned above, the empirical study by Tybout, de Melo,
and Corbo (1991) finds no empirical evidence of prodiigtiincreases following trade
liberalization in Chile. Similar to Harrison (1994), the study relies on before and after effects of a
policy change on plant performance. Such studies may suffer from attributing variations in plant
productivity to some othreshocks occurring at the same time with trade policy changes.
2.3.4Summary

The new trade theory makes it clear that the gains from trade can arise from several
fundamental sources: differences in comparative advantage and eeatsienyncreasing
returns As a result, the new trade theory allows for two types of trade: net oitriaier industry
based on differences in comparative advantage, andimchuatry trade driven by similarities
between the countries based on product differentiation and eaemahscale (Neary, 2009).
The new trade theory also provides important insights on the relationship between trade and
economic growth through the search for dynamic, rather than static, comparative advantage.
Such search allows countries to specializéha production of goods and services according to

the comparative advantage they possess at a given point of time. By constantly upgrading their
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specialization, countries would be able to move into industries with increasing returns (Lin and
Chang, 2009).

While acknowledging the existing controversy on industrial policies, Lin and Chang
(2009) agree that the proper degree of governmental intervention is helgsiimig
governments can select the right sectors; selective protection may increase welfeesuét in
faster technological chang€ountries shouldgradually liberalize access tcertain sectors
consistent withtheir current comparative advantagand gradually phase out protection to
comparative advantaggefying sectors.

Interestingly, he teoretical trade literature offers conflicting predictions about the
evolution of plaevel productivity following a trade liberalization episode, especially in cases
where imperfect competition is present. On one hand, trade liberalization exposesicdomes
producers to foreign competition, reduces their market power, and might force them to expand
output and move down the average cost curve; this might result in the exploitation of the
economies of scalé€dn the other hand, it may force economies to igfize in sectors that
exploit a static comparative advantage, which may not necessarily represent a good opportunity
for productivity growth in the long run. Also, it may not result in greater firm productivity unless
additional policies such as labor amasiness entry regulations are put in place.

2.4. Industrial Organization Theory: Production Functions

The link between trade theory and industrial organizationimeasducedsimultaneously
by Dixit and Norman (1980), Krugman (1979) and Lancaster (1980)e introducing
economies of scale and product differentiation in a general equilibrium setting.

Industrial Organization Theory describes the behavior of firms with regard to production,

pricing, employment, and other decisions. This study looks masthyoduction functions and
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their identification. Production functions relate productive inputs such as capital and labor to
outputs. The estimation of production functions has been confronted by several major
econometric issuedhis sectionprovides adefinition of firm productivity, and it highlightshe
potential limitationsof the productivity definition

2.4.1Firm Productivity

Private sector devel oproagrun ecom®miccgrowthTihe | t o
evolution of pivate sector criticalljhinges on steady increases in investment and productivity.
Productivity determines the rates of return on investments (physical, human, and technological)
in an economy. The rates of return drive the growth rate of the econgnmytse medium to-
long run, a more competitive economy is likely to grow faster (Global Competitiveness Report
20102011).

Every measure of productivity consists of a ratio between output and input(s). There are
two types of productivity: single factor productivity and mdgictar productivity (Schreyer,
OECD 2005).

2.4.1. a)Single Factor Productivity

Singlefactor productivity is a synonym for partial productivity measure. It relates output
to one particular type of inpuffThe simplest and most common single factor productivity
measure is labor productivity. It measures how efficiently labor is being used in production.

Labor Productivity (LP) = Q/L (2.4.2)
2.4.1. b)Multifactor Productivity, or Total Factor Productivity
Multifactor productivity (MFP) measures overall efficiency of how inputs (labor, capital)

are used together i n pr ordwthc acéounting explasns outpdti ng t
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growth by the rates afhange of laboand capital inputs and by MFP growttomputed as a
residualo

Multi-factor Productivity (MFP) = Q/ F(L,K) (2.4.2)
It has to be noted that MFP is the same concept as total factor productivity Jdat&\u
i ntroduceidc ta fihodrynbeumgibs fuBatidn bwhereby he assigns growth rates to
inputs ind outp.uts. rather than absolute amounts (Solow, 1957).
1) Q =A KLY
A dot (@ ) represents growth rate of that variable (see FRydye(a) and (1a) representnoduct
shares of capital and | abor . Tot al factor

growth equation is written as (Gowdy, 2010):

o ) o
(20 A =QiaKi(la)L

The three things to be remembered about the TFP are:

pr

1) TFP represents a residual, or the portion of the growth not accounted for by the weighted

growth rates of the inputs of labor and capitat i s assumed to be
an outward shift of production function affects all factors of productiothénsame

proportion (OECD, 2004).

A HI

2) The output shares of the inputs of capital and labor demonstrate their relative importance.

The linear homogeneity (constant returns to scale) assumption is used to calculate the

output shares.
3) TFP reformulates the staticodel of optimal allocation by using input growth rates rather

than the absolute amounts of the inputs (Gowdy, 2010).
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2.4.1. c)Limitations of the Total Factor Productivity

There are several drawbacks to the TFP approach that have been addressed by the
literature. First, it is the simultaneity issue first raised by Marschak and Andrews (1944). Second,
it is the selectivity and attrition bias (Olley and Pakes, 1996). Third, firms can be characterized
by an unobserved (quasipermanent heterogeneity in prectivity (correlated effects) (Hall,
2005).

The problem is how to estimate parameters of production function consistently when we have
1. Simultaneity between output and variable inputs.

2. Unobserved heterogeneity in productivity (correlated effects).

3. Exit of inefficient (low productiity) firms (sample selectior(Hall, 2005).

The literature addressed most of these issues through a number of approaches, including
the fixed effects model, the generalized moments model, andtage least squares esdtion
(discussed in greater detail in Chapter 3 under the Methodology).

Additional issue with productivity arises if deflated reversagsrather than physical
product are used to describe output. Most likely such studies would suffer from a blurred
distinction between the actual factor productivity and pdost markups. It would create a bias
in case of production differentiation or market power differeteda/een firms (Arnold, 2005).
For example, high productivity in homogenous products may hectedl in higher prices, but
for differentiated products high prices may simply reflect better quality products produced with
the same amount of inputs and sold at a higher pieansohn and Melitz, 2002; De Loecker,
2007).

Additionally, Tybout (2000) sesses thad collapse ina ¢ 0 u exthangedratecould

negatively affect firms with dolladenominated debt. He brings the example of Argamturing
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the 8@s and shows that resulting decisions to exit would have nothing to do with actual

productivity.
2.5. Institutional Theory

Institutional theory predicts that firms respond to institutional pressures and change their
strategies according to societal expectations. Institutional theory suggests that firms gain
legitimacy by conforming to the dominaptactices within their organizational field (DiMaggio
and Powell, 1983; Scott, 1991). DiMaggio & Powel (1983: 148) define an organizational field as

Afithose organizations that, in the aggregat e
key supliers, resource and product consumers, regulatory agencies, and other organizations that
produce similar services or products. o0

Institutional theory disagrees with classical economics of rational choice and, instead,
seeks cultural, contextual, and cdgr/@ explanations of organizational strategy. While, in
classical economics, firms struggle to maximize profits, institutional theory asserts that firms
seek survival by maxi mi zi ng | egi ti macy. I n
determined byamn nl i mi t ed number of <choices. Il n instit
to a number of narrowly defined legitimate options. These legitimate options are usually
determined by the group of actors r,édpfi)esent.i
Hirsch (1997) and Scott (1995) indicate that, in order to survive, organizations must comply with
institutions, manifested in the form of rules, norms, and beliefs. By conforming to institutional
pressures, firms gain legitimacy (DiMaggio and Pibwi®83; Scott, 1991).
2.5.1Firm Productivity and Investment Climate

The relation between institutions and firm performance shows that institutional features

of environments shape both the goals and means of all businessssment climateabove all
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other institutional factors contributes the most towards improving investment inflows and
productivity growth (Pernia, Salas, 2006, Porter, 1998 World Bank defines the investment
climate as né t-dpeaxificdaetdrs shdpinglthe omoritie® and incentives for
firms to invest productively, create jobs, an
physical infrastructure, access to finance, regulatory framework, competition and property rights.
While it is difficult for governments to change some aspects of investment climate such as
geography or market size, governments can have more decisive influence over a ofumber
factors to influence investment behavior (World Bank Development Report, Z0@&efore,
special consleration should be given to creating policies that focus on improving such factors.
That stresses the importance of improving the business environment in theigesperiod
(EBRD, Transition Report 2010). But which factors contribute the most towangioving
investment iAflows and productivity growth? And which policies can improve these factors?

As it has been documented by the literature there are many ways investment climate may
affect economic activity, one of them is through incentives tosin{ffeena, 2009). It has been
demonstrated that nationghich improve investment climate can create substantial economic
return over time, as well as encourage new investment inflows. Interestingly, Aterido, Hallward
Driemeer, and Pages (2009) find th#ie amount of business regulations tends to increase
substantially with firm size. That may harm smaller firms by increasing their costs to conform to
the same policies as larger firms, and that could restrict growth of developing sectors.

Various firms, seors and regions will be influenced differently depending on the effects
induced by changes in investment climate. Most likely, simply reducing obstacles to efficiency
will not automatically shift countries toward sonmeztinological frontier (Dethier et.aR010).

According to Dethier et al2010) changes in investment climate would have the most impact
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for those far from the technological frontier. So improving business climate wosild
particularly beneficial to countries that are commodiépendent écause it would introduce
factors to develop neoommodity sectors and promote economic diversification (EBRD,
Transition Report 2010).

It is difficult to interpret the results from firm surveys on constsathey face because
each firm would be sensitvto a particular aspect of business climate. For exaraplexport
oriented firm is more likely to be concerned with customs regulations compared to a firm serving
locally, and a highechnology company would be more concerned with the quality of edocati
compared to a lovtechnology companyA rapidly growing firm may also value business
constraints higher than a poorly performing firm. Thus, it is imperative to control for firm level
characteristics as they wildl i agpecks uok Iusireess e a ¢ h
environment?

Dethier et al. (2010) summarize recent literaturetl@relationship betweem firmo s
performance and investment climate indicators collected by the World Bank (Enterprise
Surveys)and highlight several important vabias
2.5.1. a)Corruption, Bureaucracy, and Crime

Variables in a category such as red tape and crime, payments to deal with bureaucracy
and number of crime attempts suffered, appear to account for most of variation in productivity in
addition to infrastucture in Guatemala, Honduras, and Nicaragua (Escribano and Guasch, 2005).
However, two variables enter with different signs: while a crime variable is found to be negative
and significant, bureaucracy is positively correlated with firm productivity. Toeyglude that
firms which are able to pay bribes seem to be more productive in general and suggest that

administrative procedures have to be improved to prevent such rent extraction. In analysis of

18 |bid. p.80.
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subjective measures from the Enterprise Surveys, &edb (2007) similar toCarlin, Schaffer,

and Seabrigh€2006, find corruption and crime concerns to be concentrated around the middle
of devel oping countriesd income range. Il n col
rates to be negatively and sifiicantly related to sales growth in Uganda.tte case of Eastern
Europe and Central Asia, Bastos and Nazir (2004) find rent predation (a first principal
component of bribes paid, days spent on inspection and percent of management time spent on
inspectims) to have a negative impact on firm productivity. In China, Hallvzzrdmeier
Wallsten, and Xu2006) find corruption (a first principal component of ratio of bribes to sales
and share of contract value used as a bribe to obtain a contract) to beehegslated to sales

growth but not to productivity or employment growth. In their analysis of employment growth
Aterido et al. (2007) find a negative effect of the dummy variable for bribe payments of small,
medium and large firms. However, the coeéfiti was found positive for micifirms (less than

10 employees).

Similar to studies on corruption, Gelb et al. (2007) find tax administration (using the
subjective measure) to be relatively more importanfifors in countries in the middle income
range. According to the World Bank Development Report (2005), larger firemsl toface
longer periods of time dealing with government officials and have inspections more often. In
terms of competition, Commander and Svejnar (2007) find an objective measam@pdtition
(firm faces more than 3 competitors) on firm productivity to be not significant once they control
for country effects. But they find a robust positive impact on firm sales evéeipresence of
country dummy variablesBastos and Nazir use fast principal component (pressure from
domestic and foreign competitors to introduce new products, reduce costs, number of

competitors in main line) and find a positive and significant impact on firm productivity.
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However, in their estimation they faib tcontrol for country effects (Dethier et,aR010).
Escribano and Guasch (2005) use a following varigkilen u mber of days spent
and r e g U bnatobserve sa negative impact on most productivity measureBedk,
DemirguegKunt, and M&simovic (2005)study authors find a subjective measure of legal
obstacles to be negatively related to firm sales growth. In the case of China, Haleamier
et al. (2006) find cityndustry mean of management time spent on regulations to be negalive
significant for sales and employment growth but not for productivity. On the other hand, Aterido
et al . (2007) find a positive effect of ma n
requirements. Their interpretation is that such effect represeatbenefits from getting public
goods.
2.5.1. b) Access to Finance

In terms of access to finance, firms in poor countries seem to be more constrained (Gelb
et al ., 2007) . The perceived severity of Nac:t
level countries. Large firms report fewer problems with financing their operations as opposed to
small firms Beck et al. (2005use subjective measures of financial obstacles and find several
financial constraintshiathave a negative and significant iagbon firm sales growthHowever,
they do not calculate locatiandustry averages and use subjective measures only, which render
their estimates to reverse causality (Dethiereal 1 0) . At eri do et al . (20
investments financedexer nal | yo as the main measure of fi
portion of investments financed from external sources to be pdgitassociated with
employment growh. Ateridoand Hallward-Driemeier (2007) confirm this result. In the textile
industry Dollar et al. (2005) do not find a si

firm productivity. When they run the same estimation for a pooled sample of several industries,
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they see a positive and significant effect on sales grovétriliano and Guasch (2005) utilize
information on public ownership of a firm and whether it is externally audited and find both
variables to have a positive effect on firm productivity. In their study of Chinese firms,
Hallward-Driemeier et al. (2006) doom find evidence othe importance of average bank access
for firm performancgmeasured by severaddicator9. As Dethier et al. (2010) point out, it can
be caused byhefipecul i ar nature of the Chinese owne:
relativelynef fi ci ent and subsidizes unsuccessful en
2.5.1. c)Physical Infrastructure

Among the basic physical infrastructure indicators such as telecommunications, water,
electricity and transportation, electricity seems to be tbst monstraining factor (Carlin et al.
2006 using 55 Enterprise Survey3J)heir findings have been criticized by Dethier et al. (2010)
because they use subjective measures reported by firms, which are susceptible to endogeneity.
However, heseresuls sem to hold for other, mostly poor, countrigSscribano and Guasch
(2005)confirm these findings iuatemala, Honduras and Nicaraglleyuse 10 measures of
productivity andseveral infrastructure variables suchaserage duration of power outages, days
to clear customs, shipment losses as percent of sales, and dwamabefor internet access.
Dollar et al. 005) confirm these findings iBangladesh, China, India, and Pakistaheyuse
thetextile sector to & the impact of infrastructure (power losses, days to clear customs, obtain
phone), among other investment climate variables, on firm productivity.

Also, small firms are the ones that are affected the most by power outages. This is related
to the fact tht larger firms exploit economies of scale and can afford to have their own

generatos and avoid using the public services. Bastos and Nazir (2004) confirm these results for
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five Eastern European and Central Asian countries (Kyrgyz Republic, Poland, Moldov
Tajikistan, and Uzbekistamut they do not include dummy variabfes country effects.
2.5.1. d)Innovation

Innovation induces technological progress in two major ways: innovation of completely
new products and adoption/adaptation of existing tdolgyo Innovation of new products
moves the global technological frontier and occurs mainly in developed nations, adaptation of
existing technology helps countries converging towards the global technological frontier to catch
up to those on the leading eddJsing a sample of firms in 63 countries, DaWtaris, Kersting,
and Verdier (2010) find firms that have introduced new product or process tend to be more
productive. They also find large, exporting and privately owned (by foreign or domestic private
interests) firms to be the most productive. Interestingly, Aghion, Bloom, Blundell, Griffith, and
Howitt (2005) argue that competition may affect a willingness of firms to innovate. Highly
efficient firms may positively respond to greater competition, wirihes that are not so efficient
may be discouraged by competition. On the other hand, Gorodnichenko, Svejnar, and Terrell
(2008) argue that competition has a negative effect on innovation.-Nabiig et al. (2010) find
better access to finance mediates telationship between innovation and firm productivity.

2.6 Value Chain Analysis

This section provides a review of literature on the concept of value chain, industrial
upgrading, and the application of value chain analysis to development stutkegdule chain
analysisisiéa met hod for accounting and presenting
service as it is transformed from raw inputs to a final producs eome d by '2Thete user s

are two approachds the value chain analysponeeredoy Porter (1985) and Gereffi (1994).

¥IFC FIAS (2007)
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Porter focusesomal ue chains i n the fndigdual frmssahdinatione nt e x t
aiming to create value and build up their competitive advantagereffi (1994)describes the
val ue chaimal d ns & rhseevdagrcdaind dividdd smoagt multiple firms and
spread across wide geographic ard®s assessing the reforms designed to improve the value
chainsin the national contexthis studyfollows Porter and contributes to the second stiaind
the literatureThe value chain analysis is used as a tool for governments to help firms upgrade in
order to capture higher value added along the corresponding value chain.

The value chain analysis can encompass all industhesever, the focus of lis
dissertation is omanufacturing indusigs Such reasoning is based on the assumption dhat,
this stage of development, most economie&astern Europe and Central Asia (EQAgion
possess lovgkilled labor andesource commodities in abundance.
2.6.1Industrial Upgrading

By evaluating the activities within and around a firm and identifying what value each
particular activity adds to the value chain analysis helps identify the competitive strength of the
organization (Porter, 1998 ompanieswishing to become more competitiveay choose to
upgrade the process, product, functions or value chamd ust r i al upgrading i
which economic actofsations, firms, and workers move from lsalue to relatively higivalue
activitiesinglobapr oduct i on net wor kThehie(aréhy of epgcing cantke0 05 : ]
determined by firmshowever, following East Asia countrizs e x p gitris mostdilely to

proceed in the way outlindzklow (see Figure 2.4).
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Figure 2.4
Is There a Hierarchy of Upgrading?

Process | Product | Functional | Chain
Trajectory * >
Examples Original
equipment
assembly Mowving chains
(OEA) Original Original —e.g. from
design e brand e—ge black and
¢ manufacture manufacture | white TV tubes
Original to computer
SQUIPMENT monitors
manufacture
OEM
Degree of Dizembodied content of value added increases progressively
disembodied
activities

Source: Kaplinsky and Morris (2000).

fiProcess upgradingncreasing the efficiency of internal processethattheyaresignificantly

better than those of rivals, both within individual links in the chain (for example, increased
inventory turns, lower scrap), and between the links in the chain (for example, more frequent,
smaller and oitime deliveries)

Product upgradingintroducing new products or improving old products faster than rivals. This
involves changing new product devetognt processes both within individual links in the value
chain and in the relationship between different chain links

Functional upgrading increasing value added by changing the mix of activities conducted
within the firm (for example, takingesponsibility for, or outsourcing@ccounting, logistics and
guality functions) or moving the locus of activities to different links in the value chain (for
example from manufacturing to des)g

Chain upgrading moving to a new value chain (for exampl@iwanese firms moved from the
manufacture of transistor radios to calculators, to TVs, to computer monitors, to laptops and now

to Wireless Application ProtocolWAP) p h o n e &Kapknsky and Morris, 2000:38).
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The more actively the firm is engaged iniates to the right in Figure 2.5, the higher
value added it can retain along the value chain.
2.6.2Economic Rents

By analyzing the entire value chain and focusing on industries with high or growing
rents developing countries should be able to utilizeit competitive advantages. The economic
rents arise because of differential productivity of factmmd barriers to entry (Kaplinsky and
Morris, 2000). Such rents take different forms: endogenous and exogenous.

Based on Schumpeter, the endogenous famse fcr eatedo by fir ms
include technology, human resource, organizational, as well as marketing rents. Other
endogenous forms are fAconstructedd by groups
superior quality relationships with sugss and customers. The exogenous forms are related to
the natural endowments that countries passeg. resource rents that arise through the access to
natural resources. Other rents can arise as a result of rents provided by external parties: policy
rents, infrastructural rents, and financial rents. It has to be noted that rents are dynamic as they
evolve over time and may be eroded through compefition.
2.6.3Summary

The value chain analysis is one of the most comprehensive tools available to analyze
industries within a country, as well as in a global context. First, it allows a government to
analyzethe entire value chain and focus industries with high or growing rent§hat waya
developing country should be able to utilite competitive advanges Second, it provides an
understanding of how firms can upgrade their process, product, function, or even switch to

another value chain. Third, it allows quantifying the potential bottlenecks firms face on their way

2 |bid, p.28.
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to industrial upgrading, e.g. impauriffs, customs procedures, industry standards, and overall
market trend, in a single framework. Such analysis helps address these bottlenecks; governments
may decide to set up proactive bodies to assist firms to facilitate industrial upgrading. FEourth, i
identifiesrelated product and services that support the industry that could help firms to upgrade
but may be underprovided due to market failures. Fiftlalldws distinguishing between the

agencies that set the standards.

2.7 Conclusion

This sectionreviews the literature pertinent to this dissertation. First, as the chapter
documents, the determinants of economic growth incorporate institutions, as well as trade and
geography. Given the existing controversy on the use of industrial policies, tedalies adds
to the debate by looking at targeted trade policies built along the value chains. Empirical
evidence provides scattered evidence that trade policies can play a role in achieving and
sustaining high rates of economic growth. But value ch&mvalputting those policies together
in a single framework. Such concentration allows governments to help firms in their most
prominent industries to overcome the obstacles to industrial upgrading and to be able to meet
required standards. Furthermoresttissertation combines the literature of traelated policies
analyzed along the value chain with the literature on investment climate.

In addition to providing proof for implementing targeted policy interventions of
governments, this dissertation alpoovides a detailed methodology (using the valhain
analysis introduced by Porter and Gereffi) to identify the specific industries for the changes to be
made. This dissertation ultimately provides a new model for developing and emerging market
nationsto determine and implement trade policies in a systematic way to accelerate growth and

raise productivity in a relatively short period of time.
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3.1 Introduction

This chapter describes the research questionsgeteled methodology and the data
used in this study. The purpose of this chapter is to map out the methods that the study will
utilize to address the primary and secondary research questions. The chapter also discusses the
specific methodology and dalianitations that this studynay entail and potential remedits

these limitations.
3.2Research Questions

3.2.1Primary Research Question

RQ1: Did targeted policies impact total factor productivity of manufacturing firms in Eastern
Europe and Central Asia between 1995 and 20097

This study is concerned with the linear relationship between firm total factor productivity
and traderelated policies (primary research question). This research question estimates the
impact that the targeted tradelated policies have othe total fador productivity (TFP) of
manufacturing firms. Its primary premise is that traglated reformsare most successful and
have the most effect on TFP of firms when theytargetedat industrieswith the largest export
potential The value chaimnalysishelps identify such industries, or-salledvalue chains with
high/growing economic rent$t also allows tracing exported manufactured products to their final
destinations and identifying standards enforced on these products in the final market.

3.2.2Seondary Research Questions

RQ2 (ad): Significance of the relationship between targeted policies and total factor
productivity of manufacturing firms in Eastern Europe and Central Asia between 1995 and
2009 differs depending on the levels of: a) corruptjoh) access to finance, c) physical

infrastructure, and d) innovation.

The secondary research questio®®QR2, ad) examine themoderating effects of

investment climate on the relationship between indesggcific traderelated policies and firm
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total facor productivity. Namely, the study takes into consideration the elements of investment
climate to see if the effect of industspecific targeted reforms differs depending on, for

example, the level of corruption, or quality of infrastructure (secondaeareh question).

RQ3: Did the productivity of manufacturing firms result in a higher economic growth in
Eastern Europe and Central Asia between 1995 and 2009?

Furthermore, the third research question e
forcuntryds economic growth (research question
increases inaggregatetotal factor productivityof manufacturing firms(TFP, independent
variable) resulted in higher rates of economic growth (dependent variable)arBlsis is

carried out with the Multiple Ordinary Least Squares procefhaentry level)
3.3 Research Desigand Methodology

3.3.1 Research Design

This sectionexplainsthe research designsed to address the primarydasecondary
research questionsn laddition, his section explains why the chosen methodology is the most
appropriate for this research. It discusses the general aspects of the methodology.

Figure 3.1 describes the dissertation structurestiosvs howresearch questiorfg into
this stucture.

In order to measure the strength of the linear relationship and estimate the effect of trade
policies on productivity, the best possible linear model needs to be estimated. The data for the
trade policies has been collected at two levels (indwstdycountry). For the purposes of this
study, the firmlevel data on firm productivity and investment climate variables from the

Enterprise Surveys has been aggregated to the industry level. Thus, to address the research
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guestions 1 and 2, the study utBzthe Hierarchical Linear Model with two levels (industry, and

country).
Figure 3.1
Empirical Model and Methodology
Levels 1-2 Hierarchical Level 1: Multiple Level 2:

Linear Modeling  Industry Linear Country

Industry-Country Regression

Tra_dg-related RQ1 Firm Total RQ3 Economic
policies = Factor — (JF OWth
targeted at 4T Productivity

value chains

with

high/growing
economic rents

RQ2a RQ2b RQ2c RQ2d
Principal Principal Principal Principal
Component Component Component Component Level 1:
Analysis: Analysis: Analysis: Analysis: Industry
Corruption, Access to || Physical Innovation
bureaucracy, finance infrastructure
crime 1a

In the second research question, similar to Bastos and Nazir (2004), this research utilizes
the Principal Component Analysis to group certain investment climate indicators. In their
analysis ofgarment and food processing firms across five countries itefBag&urope and
Central Asia, Bastos and Nazir have used the first principal components for infrastructure
(phone, power, water outages), rent predation (informal payments, delays, inspections and time
dealing with regulations), and competition (numbecaipetitors in the main product market,
pressure from domestic and foreign competitors to introduce new products and reduce costs).

The third research question is addressed witiMiaiple OLS Regresion (ANACOVA)

with firm productivity being aggregated the country level.

81



3.3.2Methodology

Step 1: As an initial step, the study starts with identifying the industries with
high/growing economic rents, or top export industries. Table 3.1 for Armenia summarizes the
methodology for industry selection. The industries with high/growing economic rents are
sel ected according to the US doll ar value of &
They are the most prominent in the countryads
the methodology developed by M. Porter and the InstituteClmmpetitiveness at Harvard
University to identify top export clusters. When unavailable, the data on top export commodities
are taken from the UN Commodity Trade database (UN Comtrade).

Table 31
Ar meni adés Exports by Cluster, 20

Armenia

ServiceLlusters Excluded

Exports by Cluster, 2007

Cluster Export Begin | End | Value | Rank |ISIC ISIC
Value (in Year | Year | Rank Rev.2 Rev.3.1
$Thousands)

Metal Mining $433.78| 1997 | 2007 78 1 371,381

and

Manufacturing

Jewelry, $164.12| 1997 | 2007 60 na. | 372

Precious Metals
and Collectibles

Agricultural $47.18| 1997 | 2007 123 2 311,312,313

Products

Prefabricated $37.12| 1997 | 2007 64 3 2811,

Enclosures and 2915

Structures

Construction $33.05/ 1997 | 2007 76 4 369

Materials

Plastics $27.15/ 1997 | 2007 93 0 356

Processed Food $15.60, 1997 | 2007 106 0 362 1554,
1553,
1520

Power and $10.03| 1997 | 2007 67 0 3110

Power

Generation
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Equipment

Chemical $7.11| 1997 | 2007 | 110 0 351, 352
Products

Communications $6.71| 1997 | 2007 89 0 3200
Equipment

Production $4.87| 1997 | 2007 95 0 382

Technology

Fishing and $4.67| 1997 | 2007 | 108 0 1512
Fishing Productg

Tobacco $3.47| 1997 | 2007 84 0 1600
Lighting and $3.36| 1997 | 2007 89 0 3100
Electrical

Equipment

Source: Prof. Michael E. Porter, International Cluster CompetitivéPregsct, Institute for Strategy and
Competitiveness, Harvard Business School; Richard Bryden, Project Director.
Note: n.al not available.

The number appearing the Value Rankn Table 3.lindicates the nation's rank among
all reporting nations fogoods exports in the clustdt.reflects the magnitude of the size of the
nationbés cluster when compared to the rest o]
indicates the clusterds rank among tlhstertmati on
the nationbés exports.

Based on the firmds main product highlight
Surveys (World Bank), the study categorizes the firm into the corresponding top four clusters.
When missing firms in that cluster, tis¢udy skips the cluster with a missing firm data and
assigns that rank to the following cluster. Theaffitthreshold is top 10 clusters (highlighted in
grey). For example, there were no firms representing the Jewelry, Precious Metals and
Collectibles dlster in Armenia, or firms in the Plastics cluster in Azerbaijan, thus the study had
to go down to the next cluster. When the industries are represented by firms outside of the top
four clusters, these industries were assigned a rank value of 0. The tteastudy had missing
firms in certain clusters is because of the nature of the Enterprise Surveys data. To keep

comparability with previous surveys and across countries, the two industries were selalited in
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countries: the manufacture of food produat&l beverages, and manufacture of apparel and fur
(seeAppendix A for more details on industry stratification). Other industries that were added to
the survey do not necessarily represent the firms within the top 10 clusters. The study keeps the
foregoingcomment in mind when interpreting the final results.

For the benchmark countries, which had extensive data, almost all the clusters had firms
to represent them. Therefore, in developed countries, the study selected the top five clusters
instead of the tofour.

In the further analysis, to distinguish the most important industries, the study uses the
dummy variable for the industries that rank
region and the industries that rank as the top 5 in the bemkloountries.

Step 2 After identifying the top export industries, the study proceeds with collecting the
data on the trade policies. It is primarily an indusénwyel data, and it is explained in greater
detail in Section 3.4.2 orBelection of Indepenaé Variables. The study follows the Foreign
Investment Advisory Service (IFC FIAS, 2007) framework that allows for the analysis of
relevant tradeelated policies in a very comprehensive manner and from a practical point of
view.

Step 3 After collectingthe data on the trade policies and entering it into the dataset, the
study proceeds with the analysis. However, due to the absence of certain data on firm
performance in the Enterprise Surveys, the study is forced to interpolate the missing values in
orderto avoid exclusion of firms with missing values. Data limitations and sample used are
provided in greater detail in Section 3.6.1 on Data Limitations and Section 3.5 on Data Selection.

Step 4 After interpolating the missing values, the study procedts ealculating the

dependent variable firm total factor productivity (TFP).Similar to Bena, Ondko and

84



Vourvachaki (2011), the studsalculates twaneasures of firm total factor productivity: OLS
andLevinsohnPetrin (2003)estimatorsThe Levinsohn andPetrin (2003) estimator is based on
the assumptions similar to that of Ol ey and
choices, their change over time, and the productivity process of a firm. However, it is less
demanding in terms of requiredtdaln theLevinsohn and Petri(LP) approach, intermediate
inputsareused as a proxy for unobservadguctivity shocksAs an alternative measure of firm
productivity, the study also uses the labor productivétyual to sales over the number of
employes. It is explained in greater detail in Section 3.4.1 on Selection of Dependent Variable.
Step5: Since some of the data on trade policies is measured at two levels (industry and
country), the firmlevel data has also been aggregated to the industry lBvelddress the first
research question, the study uses the hierarchical linear model with two levels where j industries
are nested within k=1, é K countries. The mod
log TFR« = bok+ b Cik + bk TPk + Uk (3.1)

Level 2:the coefficients aevel 1 are treated as outcomes to be predicted.

Bok = 00+ 01 TP« + Uk (3.2)
D1k = 010 + 211 TP« + U1k (3.3)
Dok = 20+ 21 TP + U (3.4

log TFRK =200 + %1 TP+ Uok+ (910 + 911 TPe+ Un)*Ci + (920 + 91 TP+ Uai )* TP+ Uk

So, the overall HLM model with-2vels (industry and country) is as follows:

log TFPk = 00+ 201 TRc+ 160k + 2001 P + 911 [TP*Cy] + 21 [TRc* TPk] >Fixed
Effects
+ Uk + Uok + UunCik + Uak TPk RandomEffects (3.5)
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Where:

log TFR« = log-level of firm total factor productivityaggregated to the industigvel j in

countryk

Cik = control variables (i.e. firm characteristics) of fiinaggregated to thmdustrylevel j in

countryk

TPy« = the vector of industrevel trade policies in industjyand country, (fixed effects)
TPk = the vector of countrevel trade policies in countiy (fixed effects)

2 = regression coefficients

fq,t, Uok, Uik Ux = iid random terms determined independently of production inputs (random

effects)

The fixed effect would refer tahe overall effect of a tradelated policy on firm
productivity. The random effect gives information on whether or not this effect differs between
countries?!

Step 6: To address the second research question (RQd}, the study starts with
checking the investment climate variables for multicollinearity. Given the fact that many
guestions in the Enterprise Survey measure similar constructs, the study uses the Principal
Component Analysis to obtain the first principal component, which captures thesaniasion
in the corresponding investment climate variables. The survey questions measuring investment
climate characteristics such as corruption, access to finance, physical infrastructure, and
innovation are provided in Section 3.4.3 (Tables38).

Step 7: After obtaining the first principal components for the investment climate
variables, the study proceeds with thdée2el HLM model to address the second research

guestion (RQ2, -al). The model used to test whether the effect of trade policies (TH)no

L HLM assumptionsLinearity: function forms are linear at each level. Normality: leiegsiduals are normally
distributed and leve? random effects have a multivariate normal distribution. Homoscedasticity:leesidual
variance is constant. Independence: levetsiduals and levé residuals are uncorrelated. Independence:
observations at highest level are independent of eaeh. oth
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total factor productivity (TFP) changes depending on the level of investment climate
characteristics (IC) is provided below. It is similar to the one explained in Step 5, except the
equation (3.1) changes to the equation (3.6), and we get twooaddligquations (3-3.8) to
explain the variation:

log TFPk = bok+ i Cix + Dk TP + bac ICKk + baxICik * TP + Gk (3.6)

Bak = 230+ 231 TP« + U3k (3.7)

Pak = 40+ a1 TP + Uk (3.8)

WherelCj; = investmentlimatevariablesin industryj andcountryk

Step 8: To see if the productivity of manufacturing firms is associated with higher
economic growth and economic performance, the study runs the OLS Multiple Regression
(ANACOVA) with fixed-year andcountryeffects. The firm TFP is being aggregated to the
country level.

Step 9: As a robustness check, the study compares the results based on the labor
productivity to the benchmark highcome OECD countries: Germany, Spain, Ireland, Portugal,

South Kora, and Greece. The study also tests for endogeneity ofregkaded policies.

Summary
Table 3.2
Methodologies Used to Assesbe Research Questions
Action Description Step
Selecting value | Selecting and rankintie top export industries from the lis| Step 1
chains with of top export clusters from The Institute for Strategy and

high/growing Competitiveness at Harvard University.
economic rents
Trade Policies | Collecting data on trade policies (industry and country | Step 2
levels) from various sources.

Dealing with Interpolation to calculate missing values on firm Step 3
missing values | performance.

Research LevinsohnPetrin (2003}o calculate firm TFP Step 4
Question 1 Labor Productivity as an alternative measure of firm
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productivity.
Firm level data aggreded to the industry level.
Hierarchical Linear Model with two levels (industry and | Step 5

country).
Research Principal Component Analysis to group Investment Climi Step 6
Question 2 (IC) variables: Corruption, Access to Finance, Physical

Infrastructure, and Innovation

(a-d) Hierarchical Linear Model with two levels (industry | Step 7
and country) that allows for the interaction term between
trade policies (TP) and investment climate (IC) vdesab

Research Firm TFPaggregated to the country level. Step 8
Question 3

OLS Multiple Regresion (ANACOVA) with fixed-year
and-country effects

Robustness Compare the results based on the Labor Productivity to { Step 9
Check of the benchark countries.

3.3.3 Hypotheses
Hypotheses used to address the primary research question (RQ 1) are as follows:

A H1: Industry Protection:Industry protection is negatively correlated with firm TFP.

A H2: Trade Agreements:International and regional trade agreements are positively
correlated with firm TFP

A H3: Import Tariffs: Imports tariffs on key inputsire negativelycorrelated withfirm
TFP.

A H4: Value-Added Tax:Value added tax (VAT) on imported materiads negatively
correlated with firm TFP

A H5: Value-Added Tax:Time period to reinstate the VAE negatively correlated with
firm TFP.

A H6: Export Processing ZoneFirmé s | oirctlaetexportrprocessing zoigepositively
correlated with firm TFP

A H7: Non-Tariff Barr iers: Number of daygo clear customs negatively correlated with
firm TFP.

A H8: Non-Tariff Barriers: Number of document® clear customis negatively correlated
with firm TFP.

A H9: Non-Tariff Barriers: Cost to import/export is negatively correlaigith firm TFP.

A H10: Industry Standards:Compliance withindustry standards positively correlated

with firm TFP.
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Hypotheses used to address the secondary research question-(R@2d &Q3) are as follows:

A H11: Industry Protection: Negative relationsip between industry protection and firm
TFP changes depending on levels of: a) corruption, b) access to finance, c¢) physical
infrastructure, and d) innovation.

>

H12: Trade AgreementsPositive relationship between international and regional trade
agreements and firm TFP changes depending on levels of: a) corruption, b) access to
finance, c) physical infrastructure, and d) innovation.

>

H13: Import Tariffs: Negative relationship between imports tariffs on key inputs and
firm TFP changes depending tavels of: a) corruption, b) access to finance, c) physical
infrastructure, and d) innovation.

>

H14: Value-Added Tax: Negative relationship between value added tax (VAT) on
imported materials and firm TFP changes depending on levels of: a) corruption, b) access
to finance, c) physical infrastructure, and d) innovation.

>

H15: Value-Added Tax:Negative relationship betwedéime period to reinstate the VAT
changes depending on levels &) corruption, b) access to finance, c) physical
infrastructure, and d) innovation.

>

H16: Export Processing ZonePositive relationship betweehi r més | ocati on
export processing zonehanges depending on levels: &) corruption, b) access to
finance, c) physical infrastructure, and d) innovation.

>

H17: Non-Tariff Barriers: Negative relationship between number of days to clear
customschanges depending on levels aj corruption, b) aces to finance, c) physical
infrastructure, and d) innovation.

>

H18: Non-Tariff Barriers: Negative relationship between number of documents to clear
customschanges depending on levels aj corruption, b) access to finance, c) physical
infrastructure, and) innovation.

>

H19: Non-Tariff Barriers: Negativerelationship betweeoosts to import/exporthanges
depending on levels o&) corruption, b) access to finance, c) physical infrastructure, and
d) innovation.

>

H20: Industry Standards: Positive relationship between compliance with industry
standardshanges depending on levels af corruption, b) access to finance, c) physical
infrastructure, and d) innovation.

A H21: Economic PerformanceProductivity (TFP) of manufacturing firms is positively
correlated with changes in GDP and/or GDP per capita.

Because all the alternative hypotheses are directional, two conditions have to be met in order

to support the propositions. First, the printed probability has to be divided by 2 before being
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compared tothe alpha level 0.05 set prior to the beginning of the analysis. Second, the
coefficient has to be consistent in directionality with the alternative hypothesis.

It should be noted that the expected signs for the above hypotheses could differ depending on
the utilized tradeelated literature, e.g., import substitution or export promotion. This study did
not consider import substitution and only considered some components of export promotion
literature. It builds upon the IFC (FIAS, 2007) study aimed tp fheimulate targeted reforms
and is in line with the export promotion literatdfe.

3.4 Selection of Variables

This section describes the dependent, independent, and control variables used in this
study. It also discusses the rationale for choosing the edelent, independent and control
variables.
3.4.1Dependent Variable: Total Factor Productivity (TFP)

The dependent variable is the firm total factor productivity (TFP). The diffiqulty
calculating firm total factor productivity fronthe productionfunction arises because of the
correlation between unobserved productivity shocks and input decisions. Therefore, ordinary
least squares (OLS) estimation yields inconsistent estimalarsaddress these issues the
research follows the Levinsofifetrin (20@) approach. Thd.evinsohn and Petrin (2003)
estimator is based othe assumptions similar to those of Olley and Pakes (1996) about the
timing of a firmbés input choices, their chang
However, it is less deanding in terms of required data; in this approach, intermediate anguts

used as a proxy for unobservaoguctivity shocks

#The Foreign Investment Advisory Service (FIAS) is a muitthor advisory service of the World Bank Group,
jointly supported by the International Finance Corporation (IFC), the World Bank, and the Multilateral Investment
Guarantee Agency (MIGA).
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In calculating firm TFP, the study is interested in obtai@ngndom error ternar a part
of firm level TFP unobservedbgeo nomet ri ci ans but available to
TFP of firmi in countryj is determined afollows:

log Yj:= lofgLj:+ «loy K + f[g(log Kjjt-1, 10g Mjt.1) ]+ log TFP: +v;  (3.9)
Where:

Yij,t = gross output or sales of firnin countryj and timeperiodt

Li« = labor cost®f firm i in countryj and timeperiodt

Kij: = capital of firmi in countryj and timeperiodt

Mij: = material inputs of firm in countryj and timeperiodt

TFP; = total factor productivity of firm in countryj and timeperiodt, or a part of firmlevel
TFP unobserved by econometricians but available to dimasmagers

v = iid random terms determined independently of production inputs

b = regression codffients

t=yeart,t=2, Té

g function is approximated by the higlegree polynomials.

To enhance the robustness of the results, the stselgan alternative measure 6fm
productivity such as the labor productivity (sales over the number of eeggpy
3.4.2Independent Variable: Trade-Related Policies

The independent variables used in this study are -teldted policies and investment
climate variablesThis section describes the independent variables in greater detail. It also lists
alternaive proxies used to enhance robustness of the model.

Traderelated policies used inithstudy are listed in Table 3.Bhe traderelated policies

are comprised of a set of variables that measure overall industry protection, membership in
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international andegional trade agreemenimport tariffs, valueadded taxes, and the presence

of export processing zones, ntariff barriers, and industry standards. Each of these variables is
measured by several proxies shown in Table Bis table has been develapbased on the
Foreign Investment Advisory Servicemework(IFC FIAS, 2007). The industrgpecific value

chain approach presented in the FIAS report is designed to facilitate formulating a targeted
reforms agenda to support the private sector developriteaitows analyzinghe traderelated
policies concerning tariff and neariff barriers,compliance with thendustry stadards and

other market issues in a comprehensive manApart from presenting a sound analytical
framework, it also offers a pracal approach for using the value chain analysis as a tool to
identify impediments to industry growth and it serves as a basis for the development of targeted
policies.Such policies help achieve a better access to intermediate inputs @wmdkerstand the
obstacles to greater integration of a targeted industry with the global market.

Table 3.3
_ Trade-RelatedPolicies

Trade Policy Variabba _ Fim Industry Country Year Source

1 | Overall Protection
1.1 | Weight=d Applied Tariff | w_ave[year] %o X 1947, | Word Integrated Trade
2002, | Soluticn Database WB
2007,
2008
1.2 | Mon-Tanff Barriers MTE _cone_w %o X 1899 | Trade, Production and
Core NTE Freguency Protection Databaze at
Ratio Wiorld Eank, 1976-2004
2 | Regionalfintarnational
Trade Agresments
21 | Membershipin a WTO, EU, YesMo ¥ Internaticnal Trade
regional trade CIs, CEFTA, Stafistics 2010; EI4,
agreement cCOTA Global Preferential Trade
BAFTA Agreementz Dalabaze
GUAM (GPTAD), and various
EwrfsEc zources for EU, OZCD
membership (a8 of
August 2011)
3 | Import Tariffs on Key
Intermediate Inputs
31 | Weight=d Applied Tanff | w_ave[year]i o X 1887, | World Integrated Trade
nput 2002, | Soluticn Databaze WB
2008 | Key Intermediate Inputs
defined by author (zee
Table 3.4)
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Trade Policy Variable  Response Firm Industry Country Year Source
4 | Value Added Tax

(VAT)
4.1 | VAT rate VAT2009 % X 2009 | Taxes ata Glance 2008
PwC; Cedidlova M.
Redinova, H. (2010) VAT
in the EU (2000 - 2010}
4.2 | Time to Reinstate VAT refund0d Number of X 2009 | Taxes ata Glance 2008
months PricewaternouseGoopers
5 | Export Processing
Lone
5.1 | Dummy for industry zone Yes/iNo X IFC FIAS 2008, ILO
being in the zone 2007, U5 & Foreign

Commercial Service and
US Department of State

6 | Non-Tariff Barriers:

Days to Clear

Customs
6.1 | Days to Clear Exports d4, gfa Number X Enterprise Surveys
6.2 | Days to Clear Imporis d14, gl6a Number X

7 | Non-Tariff Barriers:

Amount of Paperwork
7.1 | Documents to Export docexport07 | Number X 2007- | Doing Business
7.2 | Documents to Import docimport07 | Number X 2008
8 | Non-Tariff Barriers:
Cost to exportimport
8.1 | Cost to Export costexport07 | Number X 2007- | Doing Business
82 | Costto Import costimport07 | Number X 2009
% | Industry Standards
9.1 | Intenationally- b8 Yes/No X X Enterprise Surveys
Recognized Quality
Certificate

Source: Adapted from IFC FIAS (2007).

Note:DB 1 Doing Business, World Bank, BESEnterprise Surveys, World Bank, GPTADGlobal Preferential
Trade Agreement Database, World Banlgif Trade Organization (WO), UNCTAD i United Nations
Committee on Trade and Development

The study has developed a table that identifies the key intermediate inputs used in each
industry (see Table &). It is based principally on the major capital equipment required for each

firm to manufacture their products.
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Table 3.4

Defining Key Intermediate Inputs

ISIC Product name Intermediate Inputs ISIC
Rev 2 Rev 3.1
311 | Food manufacturing Manufacture of machinery for food, beverage and tobacco processing 2025
313 | Beverage industries Manufacture of machinery for food, beverage and tobacco processing 2025
314 | Tobacco manufacturers Manufacture of machinery for food, beverage and tobacce processing 2025
321 | Manufacture of textiles Manufacture of machinery for textile, apparel and leather production 2026
322 Manufacture of wearing apparel, except footwear Manufacture of machinery for textile, apparel and leather production 2026
323 Manufacture of leather and products of leather Manufacture of machinery for textile, apparel and leather production 2026
324 | Manufacture of footwear Manufacture of machinery for textile, apparel and leather production 2026
331 Manufacture of wood and products of wood Manufacture of machine tools 2022
332 | Mamufacture of furniture and fixtures Manufacture of machine tools 2022
341 | Manufacture of paper and paper products Manufacture of other special purpose machinery 2020
342 | Prnting, publishing and allied industries Manufacture of other special purpose machinery 2020
3531 | Manufacture of industrial chemicals Manufacture of other special purpose machinery 2020
3532 | Manufacture of other chenucal products Manufacture of other special purpose machinery 2020
355 | Manufacture of mbber products Manufacture of other special purpose machinery 2020
356 | Manufacture of plastic products Manufacture of other special purpose machinery 2920
361 | Manufacture of pottery, china and earthenware Manufacture of other special purpose machinery 2020
362 | Manufacture of glass and glass products Manufacture of other special purpose machinery 2020
369 | Manufacture of other non-metallic mineral products Manufacture of machine tools 2022
371 Iron and steel basic industries Manufacture of machinery for metallurov 2023
372 | Non-ferrous metal basic industries Manufacture of machinery for metallurgy 2023
381 | Manufacture of fabricated metal products, except machinery Manufacture of machine tools 2022
382 | Manufacture of machinery, except electrical Manufacture of other special purpose machinery 2020
383 | Manufacture of electrical machinery Manufacture of other special purpose machinery 2020
384 | Manufacture of transport Manufacture of bearings, gears, gearing and driving elements 2013
385 | Manufacture of professional and scientific equipment Manufacture of other special purpose machinery 2020
390 | Other manufacturing industries Manufacture of other special purpose machinery 2020

Source: author, based on injuttput tables for selecbuntries.
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3.4.3 Independent Variable Investment Climate
Studies by Bolaky and Freund (2004) atoekmanand Javorcik (2004) find that trade

reformsoften fail to benefit growth due to a lack of coraplentary policies such as labor and
business entry regulation. Djankov and Murrell (2003) in their yap&dysis of transition
countries confirm these results. They find that in Eastern European countries import competition
enhanced plant productivityhereasin the former Soviet Union it had a negative impact due to
burdensome business regulations. Therefore, this dissertation adds the investment climate
indicators as potential moderators to the relationship betweenretaded policies and firm
performance. Similar to Escribano and Guasch (2005), the investment climate variables have
been grouped into four categori@g:corruption, bureaucracy and crin®,access to finance)
physical infrastructureand d)innovation.Five variables from the Enteiipe Surveys have been
selected to measure each of these four investment climate constructs. It is generally a good
practice to have at least five items for each construct that the study wishes to measure because it
increases the chances that at least tieess per component will survive the analySis.

Table 3.5 lists all the proxies to measooeruption, bureaucracy and cripand their units of
measurement. Given the criticisms of using subjective measures of investment climate (Dethier

et al., 2008),His study also incorporates objective measures.

Table 3.5
Investment Climate Variables: Corruption, Bureaucracy and Crime
Corruption Enterprise Survey Question Variable Sign
ECA/Benchm.
corrl | Degree ofCorruption Measuredby It is said that establishments are ECAQ39a/| -
Informal Paymentsto Public Officials sometimes required to make gifts Q39a
(to Get Things Done).The degree to or informal payments to public
which firms consider that firmsvith of ficials to fg
characteristics similar to theirs are regard to customs, taxes, license
making informal payments or giving gift{ regulations, services etc. Would

% 5AS|nstitute, Principal Component Analysis, Chapter 1, available at:
http://support.sas.com/publishing/pubcat/chaps/55129.pdf
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to public official
with regard to customs, taxes, licenses,
regulations, services etc.

you say the above statentén
always, usually, frequently,
sometimes, seldom or never true

corr2 | Degree ofCorruption Measuredby When establishments like this on ECAq4lc/| -
Gifts to Deal with Taxes and Tax do business with the government Q41g
Collection. The degree to whicfirms what percent of the contract valu
consider that firms with characteristics | would be typically paid in
similar to theirsare making informal informal payments or §s to deal
payments or giving gifts to public with taxes and tax collection?
officials to deal with taxes and tax
collection.

corr3 | Degree ofCorruption Measuredby How often would the ECAg4lal/| -
Gifts to Deal with Customs/Imports. establishments like this one mak Q41h
The degree to whicfirms consider that | payments/gifts to deal with
firms with characteristics similar to their] customs/importd
are making informal payments giving
gifts to public officials to deal with
customs/imports.

corrd | Degreeto which Corruption is Is Corruption No Obstacle, a j30f/ -
Identified by Firms as a Constraintto Minor Obstacle, a Moderate Q54q
their Business®* The degree to which Obstacle, a Major Obstacle, or a
firms identify corruptioras anobstaclgo | Very Severe Obstacle to the
their business current operations of this

establishmet?

corr5 | Degreeto which Crime is Identified by | Is Crime, Theft and Disordé¥o i30/| -
Firms as a Constraintto their Obstacle, a Minor Obstacle, a Q54rs
Business™ The degree to whicfirms Moderate Obstacle, a Major
identify crime, theft and disordexs an Obstacle, or a Very Severe
obstaclego their business Obstacle to the current operation

of this establishment?
Source: Enterpris8urveys, World Bank

Table 3.6 lists all the proxies to measure accefisdnce and their units of measurement.

Table 3.6
Investment Climate Variables: Access to Finance
Access to Finance Enterprise Survey Question Variable Sign
ECA/Benchm.
finl | Dummy Variable for Application for a In last fiscal year, did the kie/ | +
Loan. Dummy variable taking value 1 if | establishment apply for new Q46a
thefirm reports that it has applied for a | loans/line of credit?
loan from a financial institution last year,
fin2 |Proportion of Fi r m Overthe lastfiscal year, please ECAK5bc/| +
Investment Financed from Banks. estimate the proportion of this Q45b3b5
Proportion of new investments (i.,e.new|est abl i shment 6s
land, buildings, machinergnd fixed assets that was financed fro
equipment) financed using banks. banks (privad and stat®wned).
fin3 | Value of Collateral Needed for a Loan | Referring only to thisnost recent ki15/| -
(% of the Loan Amount). Value of line of credit or loan, what was thg Q46¢

% Due to differences in scales used in the ECA countrie®02 2and 2005 (four points) and those used in the 2008

surveys (five points) indicators based on business constraints questions are not fully comparable.

96




collateral needed for a loan or line of approximate value of the collatera
credit as a percentage of the loan value | required?
the value of the line of credit.
fin4 | Degree of Access to Financing Is Access to Financing No k30/| -
Measured by % of Firms Identifying Obstacle, a Minor Obstacle, a Q54a
Access to Finance as a Major Moderate Obstacle, a Major
Constraint.” The degree to which firms | Obstacle, or a Very Severe
identify access to financing as an obstaq Obstacle to the current operationg
to their business. of this establishmeft
fin5 | Dummy Variable for Overdraft At this time, does your k7/| +
Facility. Dummy variable taking value 1 | establishment have an overdraft missing®
if the firm has an overdraft facility facility?

Source: Enterpris8urveys, World Bank

Table 3.7 lists all the proxies to measure physical infrastructure and their units of

measurement.
Table 3.7
Investment Climate Variables: Physical Infrastructure
Physical Infrastructure Enterprise Survey Question Variable Sign
ECA/Benchm.
infr1 | Number of Power OutagesNumber of | In a typical month, over last fiscal c7/Q23al -
power outages suffered by the year, how many power outages di
establishment in last fiscal year. this establishment experience?
Benchmark: How many days over
the last 12 months dicoyr
establishment experience the
electricity servicenterruptions (the
value has to be divided by 12 to
obtain a monthly average).
infr2 | Number of Water Outages.Frequency | In a typical month, over last fiscal cl6/Q23a2 -
of incidents of water shortages suffere¢ year, how many water outages did
by the establishment in lafiscal year. this establishment experience?
Benchmark: How many days over
the last 12 months did your
establishment experience the watg
service interruptions (the value ha
to bedivided by 12 to obtain a
monthly average3’
infr3 | Dummy for E-mail. Dummy variable Does your establishment usenail c22al| +
taking value 1 if the establishment usey to communicate with clients or Q24d
e-mail to communicate with clients or | suppliers?
suppliers.
infr4 | Delay in Obtaining a Mainline In reference to that application for c20/Q25a -
Telephone ConnectionAverage wait, | telephone connection,
in days, experienced to obtain a mainlif approximately how many days did

% Due to differences in scales used in the ECA countries in 2002 and 2005 (four points) and thimsthe<2aD8
surveys (five points) indicators based on business constraints questions are not fully comparable.
% pue to differences in design this question is missing in the survey for the benchmark countries.

%" The variable has been missing for Belarus, Estonia, Hungary, Slovakia, Slovenia, Bulgaria, and Montenegro. The

study used the regional averages: EU, CIS, and Balkan.
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telephone connection from the day this
establishment applied for it to the day i
received the service.

it take to obtain it from the day of
the application to the day the
service was received?

infr5 | Percentage of consignment value lost
in transit. Per@ntage of the
consignment value of direct exports los
in transit due to breakage, spoilage or
theft.

What percentage of the value of
products your establishment

exported directly over last year wa
lost while in transit due to breakag

spoilage otheft?

déa/ Q26b

Source: Enterpris8urveys, World Bank

Table 3.8 lists all the proxies to measure innovation and their units of measurement.

Table 3.8

Investment Climate Variables: Innovation

Innovation Enterprise Survey Variable Sign
Question ECA/Benchm.
innovl | Dummy Variable for Introducing the New Has this establishment ECAol/| +
Product Line. Dummy variable taking value | developed successfully a Q60al1
1 if the establishmeritas developed a new | major newproduct line?
product or product of line in last 3 years
innov2 | Dummy Variable for Upgrading an Has this establishment ECA013/| +
Existing Product Line. Dummy variable upgraded an existing Q60a2
taking value 1 if the establishmems product linein last 3 years?
upgraded an existing product line in last 3
years
innov3 | Dummy Variable for Investing in Research | Has this establishment ECA03/Q58b| +
and Development (R&D) Dummy variable | invested in R&D in last 3
taking value 1 if the establishmemds years?
invested in R&D in last 3 years
innov4 | Dummy Variable for Outsourcing. Dummy | Has this establishment ECA011/| +
variable taking value 1 if the establishment | outsourced activities Q60a6
has outsourced activities previously done in| previously done ifhouse in
house in last 3 years last 3 years?
innov5 | Dummy Variable for Discontinuing at Has this establishment ECAo0l2/| +
Least One Product Line Dummy variable discontinued at least one Q60a3
taking value 1 if the establishmems productline in last 3 years?
discontinued at least one product line in last
years

Source: Enterpris8urveys, World Bank

3.4.4Control Variables

In terms of firm size, ownership and exporter status, most studies find that the most
productive firms tend to be large, exporting and foregmed. DablaNorris, Kersting, and
Verdier (2010) identified that large, predominately exporting and privatehedyby foreign or

domestic private interests) firms tend to be the most produd@emard, Stabilito, and Yoo
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(2010) have also confirmed that larger firms tend to be more efficient, especially if they are
foreign-owned suchfirms are most likely tsef-select into exporting

While competition forces firms to become more productive, some studies suggest that
competition may affect Aghion,iBloom) Blundelh Gréfithfands e s t C
Howitt (2005) argue that competition may affect dlimgness of firms to innovate. Highly
efficient firms may positively respond to greater competition, while firms that are not so efficient
may be discouraged by competition. On the other hand, Gorodnichenko, Svejnar, and Terrell
(2008) argue that competih has a negative effect on innovation.

In terms of labor skillsEscribano and Guasch (2005) find external traininghawing a
fraction ofthe staff engagen R&D to be particularly important fathe productivity of smaller
firms. Productivity in larger firmsseems to benefit more from the quality certifications, as well
ashaving the ability to upgrade machinerywhich iscontrolled by computers (especially in old
and large firms)Additionally, it was noted that th@ore educatethe staff was, thegreater the
level of productivitywas achieved

Based on these observatior® study uses the control variables, which include firm size,
age, ownership (foreign versus domegtiivateor state ownership, or publictyaded statysas
well asexporerimporterstatus and labor skillsTable B.1 in Appendix B describes the proxies
for these variables and their units of measurement.
3.5 Data Selection

This section explains why the selected data is the best available data for this research.

This dissertation is using the data collected from numerous sources. The datdeon
related policiesand targeted industries, aralue chainswith high/growing economic rentss

obtained fromthe GPTAD, UN Comtrade, UNIDO, WTQ,.O, WB WDI and Doing Bginess
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PricewaterhouseCoopers, European Cluster Observaody,the Institute for Strategy and
Competitiveness at Harvard Universi#dditionally, the study uses a fidevel survey of a
private sector collected by the World Bank through the Enter@igseys (ES) in various
developing countries. The dataset is publicly available at the World Bank Enterprise Surveys
website. The Enterprise Surveys contain information necessary to calculatelefigh
productivity, or TFP indices. These include annuésaemployment (total hours worked per

year), labor costs, and net book value of capital stock (see Tahl&@!3e database provides the

nominal values of the variables due to the lack of price indices.

Table 3.9
Production Function Variables andGenerad I nformation at Plant L evel

1. Sales: Used as the measure of output for the production function estimation. Sales are
defined as total annual sales. The series are deflated by using the country-level Wholesale
Price Index (WPI), base 2005,

2. Employvment: Total number of permanent and temporary workers.

The series are deflated by using the country-level Wholesale Price Index (WPI), base 2005.
4. Materials: Total costs of intermediate and raw materials vsed i production (excluding
fuel). The series are deflated by using country-level Wholesale Price Index ("WPI). base 2005.
5. Capital stock: Current replacement value of fixed assets {(machinery and equpment). The
series are deflated by using the country-level Gross Fixed Capital Formation growth rate.

v) wood products: vi) firniture; vii) paper products; vin) printing; ix) chemical products: x)
rubber; x1) plastics; xi1) glass; xii1) basic metals; xiv) fabricated metal products. excluding
machinery and equipment; xv) machinerv and equipment, excluding electrical; xvi) electrical
machinery apparatus. appliances and supplies; xvii) transport equipment; xviil) professional
and scientific equipment; xix) other.

7. Regional classification: 1) Central; 1) North-West; 111) Siberia; iv) South: v) Ural.

3. Total Labor costs: Total expenditures on personnel. including wages, salaries. bonuses, ete.

6. Industrial classification: 1) food and beverages: 1) textiles; ii1) wearing apparel; 1v) leather;

Source: Pena, 2009.

The survey also covers a broad range of business environment topics including access to
finance, g@nder participation, corruptiorgrime, infrastructure, trade, competition, land and

permits, taxation, informality, and performance measures (see App&ridixdetails on survey

methodology).

Sample

From a range of availabl e datwhglecowrstht he

time period of 2005and 2009 For the first and second research questions, the study uses the
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manufacturing firm TFP data for the year of 2009 as the benchmark to gauge the effect of

targeted tradeelated policiesThe study excludes all the servicedustries; thus, it focuses on

industries with the ISIC codes -BY. The Eastern Europe and Central Asia (ECA) region

includes: Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Bulgaria, Croatia,

Czech Republic, Estonia, FYR Macedonia, Geqgrglangary, Kazakhstan, Kyrgyz Republic,

Latvia, Lithuania, Moldova, Montenegro, Poland, Romania, Russian Federation, Séolak

Republic, Slovenia, Tajikistarurkmenistan, Ukraine, UzbekistaHowever, the study had to

drop Serbia due to the lack ofliable data (due to the nature of the survey, most of firms in

Ser bi

the study from being able to calculate firm total factor productivity which requires ateast t

years of data. The data on trade policies is mostly absent for Turkmenistan as well.

a

dropped

out

of

t

h e

survey

and

have

Table 3.10 provides a snapshot of a sample of manufacturing firms used in this study.

Table 3.10

Sample Countriesin the ECA Region

a.1l Country

Code Fr eq. Per cent Cum
Al bani a 6 1.02 1.02
Bel ar us 19 3. 23 4. 25
Georgi a 19 3. 23 7.48
Taj i ki st an 29 4. 93 12. 41
Ukr ai ne 26 4. 42 16. 84
Uzbeki st an 31 5. 27 22. 11
Russi a 13 2.21 24. 32
Pol and 29 4. 93 29. 25
Romani a 55 9. 35 38. 61
Kazakhst an 31 5.27 43. 88
Mbl dova 61 10. 37 54. 25
Bosni a 26 4. 42 58. 67
Azer bai j an 38 6. 46 65. 14
FYROM 31 5.27 70. 41
Ar neni a 44 7.48 77.89
Kyrgyz 19 3. 23 81. 12
Est oni a 11 1.87 82. 99
Czech Republic 5 0. 85 83. 84
Hungary 17 2.89 86. 73
Lat vi a 13 2.21 88. 95
Li t huani a 10 1.70 90. 65
Sl ovaki a 10 1.70 92. 35
Sl oveni a 15 2.55 94. 90
Bul gari a 17 2.89 97.79
Croati a 11 1.87 99. 66
Mont enegr o 2 0. 34 100. 00
Tot al 588 100. 00

Source: Enterprise Surveya/orld Bank.
Note: Frequency (FREQ) indicates a number of firms.
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The benchmark countries include highcome OECD countries such as Germany, Spain,
Ireland, Portugal, South Korea, and Greece. The companies were interviewed only in 2005, thus
the study compas the firms on their labor productivity (sales/employees) rather than total factor
productivity which requires at least 2 years of dafable 3.11 provides a snhapshot of

manufacturing firms in the benchmark countries.

Table 3.11
Benchmark Countries
country Freq. Per cent Cum
I rel and 174 18. 26 18. 26
Spai n 130 13. 64 31. 90
CGer many 213 22. 35 54. 25
Por t ugal 129 13.54 67.79
G eece 96 10. 07 77.86
Sout h Kor ea 211 22. 14 100. 00
Tot al 953 100. 00

Source: Enterprise Surveys, World Bank.

3.6 Limitations

The current study combines the micamd macreeconomic constructs. Therefore, the
study of such nature inherently entails a large number of external factors that could potentially
affect the relatinships in question. It could lead to the omitted variable bias.

Also, ideally, to fully exploit the value chain analysis, the study requires connecting
producers to supporting services. Unfortunately, the lack of data precludes the study from
incorporatiry this type of information in its value chain analysis. Therefore, the study is limited
to simply tracing manufactured products to final destination and identifying the industry
standards existing in those markets.

This section discusses the data limgas, as well as the limitations and potential
remedies pertinent to dependent and independent variables. Next, it discusses general

consideration pertinent to the overall estimation of the linear relationships outlined earlier.
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3.6.1 Data Limitations

One of the main limitations of the data is a lack of reliable and consistent data on firm
productivity that would go back in time. For the first and second research questions, the study
uses the manufacturing firm TFP data for the year of 2009 as the bekdbongauge the effect
of targeted tradeelated policies. For the third research question, since the data on firm TFP is
available only for 2005 and 2009, the study has been forced to evaluate the relationship between
economic growth and manufacturing firproductivity between 2005 and 2009. For the
benchmark countries, firdevel data is only available for 2005, thus, the study used the data for
that particular year.

Step 3 Preparing firm performance variablasd dealing with missing datAccording
to the ESNotes on Panel Datasetales (d2), labor costs (n2a), material costs (n2e), for BEEPS
panel dataset in 2009 were translated to US$, howexesn compared to 2005, it has to be
noted that the numbers were still in local currency ufatsselect countries. The study has
converted the sales for Belarus, Uzbekistan, Ukraine, Georgia (2009) to USD bakse@@bD
exchange rateAs for capital costs (n7a), the 2009 numbers have been convert¢8D for
Belarus and Uzbekistan.

From the @mpling Methodology for the Enterprise Survé¥s, potential problem of the
dataset is that it represents only firms that were willing to participate in the sufeegsoid
compromising the random nature of the sample, the refusal to participate iarthey,sin most
cases, has been tackled by substituting wither firms which werewilling to participate
Unfortunately for the current study that uses lagged firm performance values to calculate firm
productivity, it means a | oss of reliable inf

In the cases of contradictory information between 2005 and, 2808ell as in cases of missing

28 nttp://www.enterprisesurveys.org/~/media/FPDKM/EnterpriseSurveys/Documents/Methodology/Sampling Note.pdf
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data, the firm data has been interpolated from 2009 backwards. That allows keeping a significant
number of observations for the consequent analysis. Therefore, for the further analysis, it has
been decided to use mainly Z06bservations.

Missing values for sales, labor costs, materials and capital have been interpolated using

several approaches:

1. The ratio between available data on, for example, sales in 2005 and 2009, was applied to
missing data fowariable costs such asaterials and labor cost. Capital cost being fixed
remained the same from 2008apital (n7a, market value of fixed assets) has been
deflated using Gross Fixed Capital Forma@gomual growthratefrom 2005 to 200%rom
the WDIFGDF databaseTlhe rationales that unlike net book value of fixed assets n6a,
the current market value might be more reflectveafo mpany 6s i ntheest men
current state of its machinery.

2. Inthecase of missing data on all firm performance variables in one particular ybar (eit
2005 or 20095? the data was interpolated using the growth rate for Manufacturing, value
added (annuaPo rate) from the WDIGDF databaseCapital has been interpolated
backwards/forward using the growth rate for Gross Fixed Capital Form@ainmual%
rate from the WDIGDF database.

3. Inthecase there was a drop in sales,dnncrease in the total number of employees, the
study followed the increase and calculated the increase in materials and labor cost.

4. In the case of missing data on a varialbbe two years,(for example material$, the
materials and sales were averaged, and the ratio of materials to sales was used to
calculate the missing data on materials in both years. For capital because it is a fixed cost,

only the ratio for 2005 was usedcathis value was used in 2009 as well.

2 For example, Azerbaijan and Monteneave missing data in 2005
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5. When a count r y dManufgctuong, tvalue addethed Gros$ lixed Capital
Formation(annual% rate)were missing, they were replaced with the regional average for
the ECA developing countries.

6. By having clecked the industry information for each country, the researcher has changed
the outliers; these numbers might represent an entering @riifailure to convert to
USD: for example,Uzbekistan (322761has been modifiedo USD1 million in sales
(instead of 1.0e+14).

3.6.2Limitations of Variables
In addition to genefdimitations pertinent to the HLM, the Mtiple OLS regression

(ANACOVA) and the PCA mentioned above, the dependent and independent variables have
other isues. The literature has highlighted several drawbacks to the TFP calculation. Such
drawbacks include simultaneity bias, selectivity and attrition bias, and unobserved)(quasi
permanent heterogeneity in productivity (correlated effects). Trade poli@efoand to be
partially endogenous. The investment climate variables may exhibit endogeneity,
multicollinearity and selkelection issues.
3.6.2. a)TFP Limitations and Potential Remedies

The literature stresséisat the total factor productivity has cart limitations. The problem is
how to estimat¢éhe parameters athe production function consistently when we hddescussed
in greater detail in Chapter 2 under Section 2.4.1.c)

1 Simultaneity between output and variable inputs, first raised by Marsstcaldndrews
(1944).

1 Exit of inefficient (low productivity) firms (samplselection) (Olley and Pakd€96).

1 Unobserved heterogeneity in productivity (correlated effects) (Hall, 2005).
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Remedies to TFP Limitations

As mentioned above, the remedies for the simultaneity issue include-Hifead and
Instrumental Variables estimation techniques, Generalized Method of Moments approach, and
several variations of Tw&tage estimation, first applied by Olley and Pakes ({®06). Such
variations of the OP approach include the Levinsohn and Petrin appevatiheAckerberg,
Caves and Frazer approad¢hshouldbe noted that according to Ackerberg, Caves and Frazer
(2006), the Generalized Method of Moments approach is cyer@micin nature as it deals with
panel data, while the TwBtage Least Square estimation followed by Olley and others, is more
structuralin nature.The three approaches can be grouped as follows:

1 FixedEffect and Instrumental Variables (V) estimation
1 Generalized Method of Moments approach (GMMYynamic
1 Two-Stage Least Square estimatiastructurat

1) Olley and Pakes approach (OP),

2) Levinsohn and Petrin approach (LP),

3) Ackerberg, Caves and Frazer approach (ACF),

4) Escribano and Guasch approach (EG).

The fixed effects estimation is not quite applicable to the dataset used in this hresearc
because it may lead to weaktientified coefficients and the assumption of invariant unobserved
productivity may not hold. The instrumental variables estimation is natdgitiue to the lack of
observable input prices.

This study follows Levinsohn and Petrin (2003) estimatidhat is based onthe
assumptions similar to that of OIll ey and Pake

their change over time, and the productivity process of a firm. However, it is less demanding in
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terms of required data. In thevinsohn and Petri(fLP) approach, intermediate inpudse used
as a proxy for unobservedqaluctivity shocks

The Escribano and Guasch approach, which has been widely used with the Enterprise
Surveys data, is not quite applicable to this study. It allows estimating unobserdedtpity
with one year of observations; however, it uses the investment climate variables as an
instrumental variable to solve the simultaneity issue. Since this dissertation uses the investment
climate variables in the second research question as @btemdderators of the relationship
between tradeelated policies and firm productivity, it is impossible to use investment climate as

an instrument for productivity calculation.

3.6.2. b)Trade Policies Limitations and Potential Remedies

Building upon thetheory of endogenous protectjofrefler (1993),in his seminal paper,
pointed out that imports and trade protection should be treated as endogenous. Similarly,
Topalova and Khandelwal (2010) in their study of trade liberalization in India, potrihat
trade policies might be endogenous to productivity levels. The relativehefiggent firms
might have enjoyed higher levels of protection, depending on, for exatm@fmlitical strength
of labor and business. It may also reflect the governmentrautiioi es & per cepti on
domestic industries are mature enough to compete with foreign competition.
Remedies to Trade Policies Limitations

Similar to Topalova and Khandelwal (2010), tests for political proteetrecarried out

by regressing the eimge in tariffs and overall industry protection within the estimation period on
various industrial characteristics in the initial year. The industrial characteristics include
employment (a larger labor force may demand more protection), output, industent@tion

measured as average siaad itsshare ofunskilled workers. These regressions allow seeing if
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producers were able to organize political pressure groups to lobby for more protéction.
investigate whether policymakers adjusted tariffs in @asp to industry's productivity levels,
the studyuses the regressions tife future measures of trade protectionoomrentindustry
productivity levels

Also, the study uses the lagged (by k years) traaliey related variables to avoid reverse
causaliy.

3.6.2. ¢)investment Climate Limitations and Potential Remedies

According to the literature, the investment climate (IC) variables may exhibit the issues of
self-selection, multicollinearity, and endogeneity.
Selfselection

It is important to recognize that the econometric model above informs us only about the
effect of constraints on the sampleexistingfirms (Dethier et al., 2010). That raises a concern
of selfselection.

Multicollinearity:

Multicollinearity is anotherconcern because most regressors might be correlated with
each other, such as use efmail may be correlated with the quality of electricitypply, etc.
(Dethier et al., 2010 To avoid multicollinearity, Bastos and Nazir (2004) and Hallward
Driemeieretal. (2006) group similar indicators into broader categories to get more clear results.
Endogeneity:

If the research omits certain variables by mistake, the remaining variables may pick up
some of the impact that the omitted variables may have on thedigperariables (Dethier et

al., 20L0),
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Better indicators of investment climate may be associated with better performing firms
not because better investment climate causes $irms to be more productivieut, on the
contrary, becausef fliian eint hdrieamtol yc amoraecte mor e
within the exogenously given environment to reduce inspections, power losses or days for
customsclar ance or obtaining20059pne | ineso (Doll ar

In addition to these issues, the IC varggivouldbe deenedsignificant only if there is a
significant variation in them (Dethier et al.,1). Dethier et al(2010)look at a study of China
by HallwardDriemeier et al. (2006). If access to banking services proved to be insignificant, it
does nb mean that access to banking services it not important. It simply means that the state
owned banking sector in China does not determine an actual variation in firm performance
(Hallward-Driemeier et al.(2006) in Dethier et gl.2010). As Dethier et aj.note, sucha
methodological issue becomes actde studies with small sampletherefore, expanding the
sample should allow for greater variation within variables.

Remedies to Investment Climate Limitatiof:

To tackle the issue of multicollinearity, éer et al. (2@0) suggest thategresors be
selected carefully tavoid omitted variables. One of the solutions isuse the Principal
Component Analysis, similar to Bastos and N§2004), and Hallwardriemeier et al(2006).

Dethier et al. (200) recommend using objective measures of investment cliragtier
thansubjectivemeasureshat are more prone to measurement error and reverse causality. They
also recommend introducing the dummy variablesafoountry to avoid the IC variables pack
up the unobserved counttgvel effects that may affect firm performance.

The production inputs might be correlated with the IC variables because the IC indicators

influence productivity, and the input choices of firms. In their analysis of effect of meast

30 Based on Dethier et g2010).



climate on firm grformance, Dollar et a(2005), HallwardDriemeier et al(2006), Escribano
and Guasch (2005), Commander and Svejnar (2007), use the laadtisiry or industry I1C
averages that exclude the respective fibethier et al. (200) commend suchan approach
because it allows alleviating the direct reverse causality. The better 4adigsiry investment
climate may explai@ variation in firm performance.
3.6.3General Study Limitations

In order to measure the strength of the linedti@nship, the study requires the best
possible linear model. ThEierarchical Linear Modeling (HLM) and the Multiple Ordinary
Least SquaresANACOVA) are based ornthe general linear model, whichtilizes the OLS
(ordinary least squares) methodology. T@&S methodology has the best unbiased linear
estimators of the true value of the parameters of the independent variables. It provides the best
representation between the dependent and the independent variables. The reasons for that are:
parameter estimatorare a linear function of the random dependent variable and they have a
minimum variance when compared to any other unbiased linear parameter estimator. Also,
according to the Central Limit Theorem, the average of these parameter estimators will coincide
with the true values of their respective parameters through repeated sampling.

The linear regression model depends on the following simple OLS assumptions: i) for all
values of the independent variables, the errors are normally distributed and thedexplectef
the error terms is zero for all values of the independent variables, ii) the error terms exhibit
homoscedastic variance, iii) the error terms are independent from one another (i.e. no
autocorrelation), iv) the effects of the independent varsable additive, v) the independent
variables are not stochastic. Additionally, multiple OLS regression requires that there is no exact

linear relation among the independent variables (i.e. no exact multicollinearity).
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Since the methodology is contingent tihrese assumptions, applying this methodology
requires a number of tests to see if any of these assumptions are violated. Such tests include the
tests for normality of errors, heteroskedasticity, error autocorrelation, linearity, additivity, and
multicollinearity.

The test for normality of error terms include the Shapitk test, or Kolmogorov
Smirnov (depending on number of observations), as well as visual checks for influential
observations and outliers. The maatrix for x-outliers and thestudentized deleted residuals for
youtliers can be performed along with tests f
The heteroskedastic variance in the proposed study arises from the fact that it involves firms of
different sizes. Differense in scale may cause the error terms to exhibit heteroskedastic
variance. That means that the parameter estimators would no longer have a minimum variance
and be the best linear estimators of the true value of the parameters of the independent variables.
That would distortthet al ues wused i n the pdferomemsearei@ hypo
independent of each other, the results may lead to faulty conclusions. The -Diatision
statistic test allows assessing the possibility of a first orderegressive process. Linearity
includes a visual check for independent variables and residuals. To see if the model is additive, it
requires testing for main and interaction effects.

Multicollinearity arises as a result of some independent variables bigjhly correlated
with each other. Although it does not destroy the minimum variance property of the OLS
estimators, multicollinearity inflates the variance and standard error of the OLS estimators. The
multicollinearity test compares variable variancdaitibn factor (VIF) with the model VIF to

determine if it is higher or lower than that. The variable VIF is obtained by regressing the
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independent variables onto one another in order to obtainaralRe, and then taking the
inverse of one minusRThemodel VI F is the inverse J&f one
As noted in Table 2, in addition to theHLM and the Multiple Ordinary Least Squares
(ANACOVA), this research also uses the Principal Component Analysis (PCA) to group the
investment climatenidicators into four categoriesr) corruption, bureaucracy and crimie)
access to finance) physical infrastructure, and) innovation. The use of PCA requires the
following assumptions: i) all variance is shared, ii) humber of factors is known, arall iii
factors are mutually uncorrelated.
In line with the literature, all the tests are conducted at -@qtralpha value of 5%. This
is a lowest significance level to reject a null hypothesis. The limitation of this study is that all

conclusions may clmage if another level of alpha is selected.
3.7 Conclusion

This study makes, and empirically tests, the propositions about how firms in developing
and emerging markets achieve higher productivity (Topalova and Khandelwal, 2010). It does so
by looking at howdifferent types of industrgpecific trade policies (or their combinations)
impact firm productivity, and subsequent economic growth. It also examines how industry
specific trade policies impact finbevel productivity depending on investment climate

chamcteristics’® This chapter explains the rationale behind skéected methodologgnd the

data. Furthermore, it states the testable hypotheses aimed to address the research questions raised

in Chapter 1. Italso outlines the limitations pertinent to thisidy and potential remedies

employed by this study.

3L In the futurethe study could also incorporate interactions between the elements of investment climatesieself
how the effect of targeted policies on firm productivity would change depending on these characteristics.
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3.8 ExpectedContribution

The nature of this study is somewhat exploratory. The study is expected to demonstrate
that industrial policies are most effective in increasing firm productivity when targdted
industries with the largest export potential. To determine the industries to target, and the
subsequent policies to implement, the value chain analysis appears to be a highly effective tool.
Analyzing traderelated policies at the industry level is egfgel to add richness to the results
that industrial policies increase firm productivity. The need for such a detailed analysis was
raised, for example, by Rodriguez and Rodrik (2000):

Aeit would help to di saggr eg atdissimpaoeffacts i e s
of different types of trade policies (or of combinations thereof). Are tariff and nontariff barriers
to imports of capital goods more harmful to growth than other types of trade restrictions? Does
the provision of dutyfree access to iported inputs for exporters stimulate growth? Are export
processing zones good for growth? Does the variation in tariff rates -gamibiarriers (NTBS)
acr oss s e cRodrigiez andRodrik, 20061T).(

Overall, this study is expected to addrélse gap in the literature by disaggregating the
effects of different types of trade policies (or their combinations) on firm productivity in
developing and emerging markets. It looks at the interaction between thediatdd reforms
targeted at induses with a potential to bring in foreign exchange, and the basic investment
climate reforms. It explores the impact that such interaction has on performance of
manufacturing firms in developing and emerging markets. Finally, it investigates whether such a

policy-dominated growth path leads to higher economic growth.
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Chapter 4: Summary of Results and Discussion
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4.1 Introduction

The purpose of this chapter is to provide an executive summary and discussion of the
main findings of this dissertation. More detailed results are providgeifollowing Chapter 5.

One of the contributions of thistudy is the development oflatabase that is designed to
be of specific relevancy for assessing and disaggregating the effect of trade olicies
developing countriedt should be noted thahis dissertation uses the Enterprise Surveys data
which have a very limited panel data. However, as more waves of survey data become available,

this study could be extended further.
4.2 Summary of Findings under the Primary Research Question

RQ1: Did tageted policies impact total factor productivity of manufacturing firms in Eastern
Europe and Central Asia between 1995 and 20097

This study is concerned with the linear relationship between firm total factor productivity
and tradeelated policieqprimary research question). The industries represent manufacturing
industries with the ISIC code 4%/. The regions are the Eastern and Central Europe and Central
Asian countries, the benchmark countries are selectedrtgime OECD countrie§.he resuls
for the hypotheses under the first research question are provided idTlabldese resultwere
obtained using the HLM with-Revels.

4.2.1 Sample Description

From Figure4.1 (on page 128)the industries represented in the Enterprise Survey in the
ECA region include darge number of firms in the food, fabricated metal, apparel, machinery
and textile industries. In the benchmark countries, there daega number of firms in the
industries that manufacture machinery, furniture and beverages, and printing businesses (see
Figure 4.2). There are differences in productivity, measured as TFP and labor productivity;
however, it isdifficult to draw reliable conclusions because the number of §irthat could
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characterizea particularindustry as highly productive is quite small, especially in the ECA
region (e.g. manufacture of transport vehicles). That is afethe limitations of the datea
relatively poor representation of industries in tegealoping countries.

Among the ECA region countries, Hungary, Slovenia, Estonia, and Sloapgearo
have the most productive firms in terms of TFP. Belarus, Albania, Tajikistan and Latvia display
the least productive manufacturing firms in terms ofrtM&P (see Figurd.3 on page 12P In
terms of labor productivity, the most productive firms are in Slovakia, Croatia, and the least
productive are in Uzbekistan and Kyrgyz Republic.

As can beseen from Figure4.4 (on page 13Q)the benchmark countri@se characterized
by higher labor productivity (log); howevehe industries do not differ significantly in terms of
| abor productivity and the rank that the indu
differences in firm TFP in the ECAregn;i ndustries ranked as top fo
portfolio seem to have a higher TFP.

From Figured.5 (on page 131)the average number of importing firms is higher in the ECA

region, compared to the benchmark countries. The highest number atimgpand exporting
firms in Ireland is explained by its status as the explatform.
4.2.2Summary of Findingsunder the RQ1

The summary of the results under the primary research question is presented in Table 4.1.
It shows the impact of traekelatedp ol i ci es depending on the indu
help our understanding of whether the traelated policies should be targeted towards the top
4/5 export industries or not. The following Table 4.2 (on pages 118 and 119) summarizes the

resultsof the analysis foall industries and shows the nature of the data on-teld&ed policies.
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Table 4.1
Summary of Results under the RQ1: Impact of TradeRelated Policies on Manufacturing Firm Productivity:
Top Export Industries vs. All Industri es

Trade Policies Exp ECA region Benchmark countries
sign TFP Labor Productivity Labor Productivity

Weighted Applied Tariff Nepgative

relationship

Mot significant MNepgative relationship

Megative relationship
1.2 | Mon-Tanff Barriers:

Mot significant Megative relationship
Core NTB Frequency Ratio

Mot significant Mot significant

Megative relationship

Mot significant Mot significant Mot significant

2.1 | Membership in a regional trade Positive
agreement relationship

Mot significant Positive relationship

3.1 | Weighted Applied Taniff Mot significant Mot significant Mot significant

41 | VAT rate - Nagative Mot significant Mot significant Positive relationship
relationship
4.2 | Time to Reinstate VAT . Mot significant Negative Mot signifizant Mot significant

Mot significant No data prior to 2009

Megative relationship

relationship

Dummy for industry being in
the zone

Mot significant | Mot significant Mot significant Megative relationship

Days to Clear Exports Mot significant | Mot significant Mot significant Megative relationship Megative relationship

6.2 | Days to Clear Imports Mot significant | Mot significant Mot significant Megative relationship Megative relationship




Table 4.2

Documents to Export Mot significant Mot significant Mot significant Negative relationship Mot significant Mo data prior to 2005
Cocuments to Import Mot significant Negative Mot significant Negative relationship Mot significant Mo data prior to 2005
Iatlonshli
Cost to Export Mot significant Megative Mot significant Negative relationship Mot significant Mo data prior to 2005
relationship
8.2 | Costto Import . Mot significant Megative Mot significant Negative relationship Mot significant Mo data prior to 2005
relationshi
Internationally-Recognized Mot significant Mot significant Positive relationship Positive relationship
Quality Certificate

Impact of Trade-Related Policies on Manufacturing Firm Productivity: All Industries

Trade Policies

Response  Fim
Type

Industry Country Years

Exp
sign

ECA region

Banchmark countries

Core NTB Frequenm_.r Ratio

Membershlp in a regional

Weighted Applied Tariff

Yes/Mo

19497,
2002,
2008

Pasitive relationship

Mot significant

Weighted Applied Tanff . - Megative relabionship Megative MNegative relationship
2002, relationship
2007,
2008
1.2 | Mon-Tariff Barriers: % 1299 - Mot significant Mot significant Negative relationship

Positive relationship

trade ireement

Mot significant

Mot significant

Negative relationship
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4.1 | VAT rate % X 2000, - Mot significant Nat significant Pasitive relationship
2009
4.2 | Time to Reinstate VAT Number of X 2003 - Megative relationship ot significant Mo data prior to 20035
months

5.1 | Duramy for industry being in Yes/Mo X + Mot significant Megative Pasitive relationship
the zone relationzhi

6.1 | Days to Clear Exports Humiber X - Mot significant Megative Negafive relationship
relationship
6.2 | Days to Clear Imports Humber X - Mot significant Megative Megative relationship

relationshi

7.1 | Documents to Expaort Humber X 2007- - Mot significant Megative Mo data prior to 2005
2009 relationship
7.2 | Documents to Import Humber X - Megative relationship Megative Mo data prior to 2005

relationshi

8.1 | Costto Export Humber X 2007- . Megative relationship Megative Mo data prior to 2005
2009 relationship
8.2 | Costto Import Humber X - Megative relationship Megative Mo data prior to 2005
relationshi

9.1 | Internationally-Recognized ‘fes/No X X n Mot significant Paositive relationship Paositive relationship
Quality Certificate




Hypothesis 1
The hypothesis H1 on the negative effect of import tariffs has been supported. Firms in

the top four export industriesre characterized by a more negative slope of productivity, as
compared to the slope of firm productivity in other industreeeGection 5.3.2, Tables. Bl-
5.12). In the ECA region,mport tariffs inthetop four export industries are lower than tmgort
tariffs in other industries, except in Russia, Azerbaijan, Tajikistan, Kyrgyz Republic, Croatia and
Czech Republic.

Among the benchmark countrigbge interactiorbetweenthe import tariffsand the dummy
for the top 5 export industrids positive andsignificantly aitweighs the negative impact that
import tariffs have onan average firm.When the studyremovesSouth Korea from the
regressions, the slope of labor productivity and import tariffs in the top 5 export industries
becomes more negatiysimilar to the ECA region countrigsThe import tariffsin South Korea
are much lower foits top five export industries, thus providing support for the targeted policies
towardsthe exporting industries (see Figure 418 page 13} The top 5 export industries in
South Korea are information technology, automotive, communications equipment, metal mining
and manufacturing, and marine equipment. The country has import tariffs in these industries that
are almost twiceas low as thosén other industries According to Lin (2009), the Korean
government has a record of managing i1ts prote
with market discipline. 0o Industries that were
prove thraugh their exports that their competitiveness was increasing over Timage.confirms
that the Korean government recognized the i mp
and acted as a facilitating state to ensure that technological upgrading etepentirms that

were influenced by world prices on inputs and outputs.
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Across all industries,he highest import tariffsn the ECA regionare in Uzbekistan,
Montenegro, Macedonia, Russia, Azerbaijand Belarus Among the benchmark countries,
South Kora has the highest import tariffs (Figure 4.6), which is expected, given that its tariffs
remain the main trade policy instrument and a significant source of tax revenues (4.6% of total
tax revenue in 2007f. Import tariffs in the footwear, textile, and mdacture of other non
metallic mineral products, glassware, earthenware (pottery) of the ECA countries exceed the
import tariffs of the benchmark countries. The benchmark countries, on the other hand, exhibit
import tariffs on beverages and tobacco thaeex those of the developing countries of the ECA
region (see Figure 4.7 on page 133).

The hypothesis H1 on the negative effect of-temiff barriers measured as the core NTB
frequency ratio has been supported for firms in all industries in the bencluoankries.
Portugal, Greece and Germany seem to have the largeganfbrbarriers measured as a
percentage of imports subjected to +#tanff measures that have an unfair protectionist impact. It
can be explained by the lack of reliable data in the a@dsdeveloping countries of the ECA
region. Unfortunately, the data is available only for 1999 and for very few countries (see Figure
4.9 on page 135).

Hypothesis2

Due to the high correlation, the study looks at the major regional and trade memberships
such as EU or WTO. The alternative hypothesis H2 on the positive effect of membership in
EU/WTO is supported for firms in all industries in developing countries, rather than for firms in
the top four export industries (s8ection 5.3.2, Table 541 Amongthe ECA region countries,
the EU countries hayeverall higher productivity of manufacturing firms (see Figude3 and

4.10).

%2 Trade Policy Review South Korea WT/TPR/G42 WTO 2008.
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Among the benchmark countries, on average, South Korea is more productive than the
EU countries. Individually, it is second tweland in terms of manufacturing firm labor
productivity.

Hypothesis3

The alternative hypothesis H3 on the negative effect of tariffs on key intermediate inputs,

such as machinery and equipment, on productivity of firms in the top four export indbasies
been supportedsée Sectio’.3.2 Table5.15. When looking at firms in all industries, there is no
statistically significant evidence that, on average, firms have been negatively affected by high
tariffs on key intermediate inputs. From the Figur&l4.Uzbekistan, Tajikistan, Bosnia and
Ukraine exhibit the highest import tariffs on key intermediate inputs for all type of industries.
Interestingly, in South Korea, unlike in the case of output import tariffs, there is no difference in
import tariffs onkey intermediate inputs between the industries (see Figure 4.11 on page 137).
Most likely, the access to intermediate inputs at world prices is being captured by the export
processing zones (see Hypothesis 6). For example, to ensure that Korean mansifactud
access intermediate inputs at world prices, the Korean government insisted on -itheabgck
and exemption schemes and export processing zones. The fact that firms in the top five export
industries located within the export processing zonethénbenchmark countries are more
productive confirms that finding. Another reason could be a potential problem with the way the
study has identified the key intermediate inputs for certain industries (see Table 3.4). This could
be investigated in futureesearch.

Hypothess 4

The alternative hypothesis H4 on the negative effect of the ~aalded tax (VAT) rate

has not been supported for firms in the top four export industries. Instead, the effect is positive
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and statistically significant, suggesting tliamns in the top four export industries in countries
with a higher VAT rate are characterized by a more positive slope of TFP. However, for firms in
all industries in the ECA region, the effect of VAT rate is negative. In the case of benchmark
countriesthe signs of the coefficients are opposite: the effect of VAT rate is negative for the top
five export industries, and is positive for firms in all industries. A possible reason for such a
curious result could be the difference in the types of taxes tamdléxy developing vs. developed
countries and the differences in spending the tax revenues on building new infrastructure, as well
as the fact that this data has been measured at the country level. While import tariffs are taxes
that are somewHhHetcte ey atuee they can be capt
crossing the border, most of the developed and developing countries have lowered their import
tariffs in recent years as a result of regional trade agreements. Bird and Gendron (20@Ht highli
the fact that in developing and transitional countries, VAT, despite of all of its limitations, is one
of the few attractive revenue sources. Countries with higher VAT rates could afford to invest in
infrastructure projects that would lead to increas#diency among firms (for more discussion,
see Hypothesis 14 that looks at the interaction between the VAT rate and the access to
infrastructure).

Hypothess5

The alternative hypothesis H5 on the negative effect of the time period required to obtain
a VAT refund, has not been supported in the case of firms the top four export industries.
However, the hypothesis has been supported in the case of firms in all indssteeSegtion
5.3.2 Table5.16. The VAT rates do not differ significantly betweer ttountries of the ECA
region and the benchmark countries. However, in terms of the required to receive the VAT

refund, Azerbaijan, Russia and Latvia demonstrate the longest wait to obtain that refund. That
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finding supports Chan ctting AT rdfuRrds @r6 3 timaly lmpsismre n t
developing countries is one of the most serious problems that exporting companies face (see
Figure 4.12 on page 138).

Hypothesis6

The alternative hypothesis H6 on the positive effect of an industry being in th& exp
processing zone has not been supporssg (Sectiorb.3.2 Table5.17). It should be noted,
however, that in the ECA region industries whichlaoated within the export processing zanes
Czech Republic, FYROM, Croatia, Bulgaria, Polaadd Russiaexhibit firm TFP that exceed
the TFP of firms outside of those zones (see Figure 4.13 on page 139). As for differences in labor
productivity, FYROM and Ukraine display firms with higher labor productivity in export
processing zones as compared to firmssidet of those zones (see Figure 4.14 on page 139).
According to the commercial guide prepared by the US Department of *Swte to
membership in EU and investment incentives provided by the Czech government, the advantages
of using the fredrade zone inthe Czech Republic are limited. Hungary, which had 143
companies operating in 130 custefree zones, Slovakia (2006), and Ukraine (2005) abandoned
the concept of export processing zones. However, fo@igred companies continue to enjoy
the benefits fron foreign trade zones, free ports and special economic zones in Bulgaria, Poland,
FYROM, and Croatia.

When the study adds the interactions between the dummy for the export processing zone
and the degree of corruption (see Hypothesis 16), the study fiatimdistries located in the
export processing zones in the highly corrupt countries are characterized by significantly lower

productivity (TFP) than industries that are outside of these zones. That is a controversial finding

% Doing Business in the Czech Republic: 2011 Country Commercial Guide for US Companies. US & Foreign
Commercial Service and US Department of State 2010.
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given that the goal of estadhing the export processing zones is to simplify the customs
procedures and reduce the red tape and bureaucracy associated with trade. This finding may
indicate that the export processing zone may be inefficient in the countries that are characterized
by a higher degree of corruption.

Among the benchmark countries, there is no significant difference between firms located
in the zones and outside of them (see Figure 4.14 on page 139). However, firms in the top five
export industries that are located wittin@ export processing zones are characterized by slightly
higher labor productivity (see Section 5.6.2, Table 5.59).

Hypotheses 7-9

The alternative hypotheses H7, H8 and H9 on the negative effect of a number of days,
documents and cost to export/import on firm TFP are not supported for firms in the top four
export industries.

For firms in all industries, the alternative hypothesesahi@® H9 on the negative effect of
a number of documents and cost to export/import on firm TFP are supported. All three
hypotheses HH9 are also supported in the case of productivity measured as the labor
productivity Gee Sectio.3.2 Tables5.185.19.

From looking at the graphs, Tajikistan, Kyrgyz Republic, Kazakhstan, Poland and
Portugal exhibit the highest number of days requioeelport their productst is not surprising
therefore that in these countriethe percentage of exporting companiesonsiderablybelow
that oftheir regional average®n the other hand, the highest number of exporters is among the
Eastern European countries such as Slovenia, Slovakia, Hungary, Croatia, Lithuath& and
Czech Republic, which is somewhat expectedrgivat these countries seenréguirethe least

number of days to cleairect export§see Figured.16 and4.17 on pages 14142).
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From Figure4.18 Russia, Kazakhstan, Azerbaijan, Kyrgyz Republic, Tajikistan and
Bulgaria exhibit the highest numbeof documents required to impomong the benchmark
countries South Korea and Spaixhibit the highest number of documents required to impart
for the cost to clear customBajikistan, Uzbekistan, Azerbaijan, Kazakhstan, Kyrgyz Republic
appear to béhe most expensive to import and expgobds, while inGreece, South Korea, and
Portugalit is more expense to importgoodsthanto export(see Figure 4.19 on page 144)

Among the benchmark countries, firms in the top five export industries facingharhi
number of fays to import/export are characterized by a positive slope of labor productivity. For
firms in all industries, the slope of the relationship between the days to clear customs and labor
productivity is negative. Figure 4.16 shows that ietakwice longer to clear exports if they are
manufactured within the top five export industries, e.g., in South Korea and Portugal. Even
though South Korea has streamlined and modernized its customs procedures, customs clearance
has become more complicatedue t o t he expanding network of
arrangements and the unique rules of origin requirements of individual agre&ments.

In terms of norariff barriers, these hypotheses (H®) demonstrate that hurdles at
clearing customs (numberf days and documents, cost per container) have a more pronounced
negative effect compared to ntariff barriers measured as the core NTB frequency ratio in the
case of developing countries of the ECA region. As mentioned before, the result could be
skewal by the lack of reliable data on NTB frequency ratio (the study uses the data available for
1999 and select countries only).

Hypothesis 10

The alternative hypothesis H10 regarding the positive effect of compliance with the standards

measured as the dummmriable for the firms obtaining, for example, the ISO certificate has

3 bid. p.38.
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been supported for firms in the top four export industrsee (Sectiorb.3.2, Table 5.20 For
firms in all industries, the effect is not statistically significant; however, fromr&ig20 (on
page 145), inGeorgia, Ukraine, Estonia, Hungary, Lithuania, Slovenia and Cyoatia
manufacturing firml'FP is significantly higherif the firms possess an internationatgcognized
certificate

Among the benchmark countrigsms in the top ifive export industries are characterized by a
negative slope of labor productivity if they have an internatiofraltpgnized certification (see
Section 5.6.2, Table 5.60). For firms in all industries, however, the overall relationship is
positive, suggestg that, on average, firms are characterized by a slightly higher labor
productivity (see Figure 4.21 on page 146).

This result shows thismportance of having an internationaligcognized certificatesuch as
an ISO certificate, and adhering to internata standards for firms ideveloping countries as
opposed to more developed countries. Developed countries aheghieastage of development
and are growing intensively byventing new products and significantigproving the quality of
thar existing products The majority of companies in developed countries already have such
certificates, so this variable may not account for any variation in firm total factor productivity.
That is opposite to what occurs in developing countries which grow more iggtgrthrough
replication and scaling of what already has been invented. For firms in the developing world, to
achieve product reliability and customer satisfaction, they have to prove that their products

adhere to international standards.



Figure 4.1
ECA Region: TFP and Labor Productivity (log) by Industry and Number of Firms (2009)
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Figure 4.2
Benchmark Countries. Labor Productivity (log) by Industry and Number of Firms (2005)
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Figure 4.3

ECA Region and Benchmark Countries: TFP and Labor Productivity (log)
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Figure 4.4
TFP and Labor Productivity by Industry Rank : ECA Region and Benchmark Countries
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Figure 4.5
ECA Region and Benchmark Countries: Percentage of Importing Firms
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Figure 4.6
ECA Region and Benchmark Countries: Average Import Tariffs (2008) by Country, %
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Figure 4.7
ECA Region and Benchmark Countries: Average Import Tariffs (2008) by Industry, %
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Figure 4.8
ECA Region and Benchmark Countries: Average Import Tariffs (2008), %
by Industry Rank

Albania
Belarus
Georgia
Tajikistan
Ukraine
Uzbekistan
Russia
Poland
Romanig m—
Kazakhstan me—
Moldova

FYROM
Armeniq Fe—

Estonig m————

Czech Republic ===
Hungary ===
Latvig m=—

Lithuania F—

Slovakia m——
Slovenig m—

Bulgaria me——

Croatia ™

Montenegro | | | | |

0 5 10 15 20
B Other Top Export Industries

Ireland |
Spain
Germany

Portugal

Greece

|
;

: : .
s I 1s 20

Note: ECA region includes four, Benchmark Countriéige top export industriedndustry Rank refers tthe
rank that industry takesinteount r yéds export portfolio based on US d

134



Figure 4.9
ECA Region and Benchmark Countries: Percentage of Imports subjected to Nehariff Measures (1999)
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Figure 4.10

ECA Region: Firm TFP, Labor Productivity and Membership in WTO

(= olo I
—

[ ]
[ ]
[ J

§ _
[ ]
[ ]
L J
S [ ]
° 1

s 18

s $
e ]
OAT T T T T T
(0] 2 4 6 .8 1

WTO

Source: Global Preferential Trade Agreements Database (GPTAD)
Productivity for ECA Region is 2009.

13¢



Figure 4.11
ECA Region and Benchmark Countries:Average Import Tariffs on Key Intermediate
Inputs (2008) by Industry Rank, %
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Figure 4.12
ECA Region and Benchmark Countries: VAT Rde (%) and
Time to Obtain VAT Refund (2009)
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Figure 4.13
ECA Region: Firm TFP by Export Processing Zone and Corruption (2009)
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Figure 4.14
Labor Productivity by Export Processing Zone and Corruption
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Figure 4.15
ECA Region and Benchmark Countries: Number of Days to Clear Imports (2009)
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Figure 4.16
ECA Region and Benchmark Countries: Number of Days to Clear Exports (2009)
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Figure 4.17
ECA Region and Benchmark Countries: Percentage of Exporter Firms
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Figure 4.18
ECA Region and BenchmarkCountries: Number of Documents to Clear Customs (2007)
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Figure 4.19
ECA Region and Benchmark Countries: Cost (US$ per container) to Clear Customs (2007)
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Figure 4.20
ECA Region: Firm TFP by Internationally -Recognized Certification
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Figure 4.21
ECA Region and Benchmark Countries: LaborProductivity
by Internationally -Recognized Certification
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4.3 Summary of Findings under the Second Research Question

RQ2 (ad): Significance of the relationship between targeted policies and total factor
productivity of manufacturing firms in Eastern Europe and Central Asia between 1995 and
2009 differs depending on the levels of: a) corruption, b) access to financeyhgpical
infrastructure, and d) innovation.

The results for the hypotheses under the second research question are provided if3.Table 4.
The results for the benchmark countries are provided in Tabl&ids4. the investment climate
variables: corruptionaccess to finance, physical infrastructure, and innovation have been
aggregated using the Principal Component Analysis (see Section 5.4.1). Next, the hypotheses
under the second research question have been tested using the HLMlaviths see Section
5.4.2).

The negative effect of corruption atitk positive effect of access to finance seem to be
more pronounced in the analyses that have firm total factor productivity as a dependent variable.
Access to physical infrastructure and innovation seem to lay®sitive and statistically
significant effect in regressions with labor productivity as the dependent variable.

Hypothesis 11

Namely, the hypothesis H11 on the negative effect of import tanmfferoductivity of firms
in the top four export industriesas been supportedhe effect alsdholds for firms in all
industries(see Section 5.4.2, Tables %.35.35). When controlling for investment climate, the
main effect of corruption is negative and statistically significant, suggesting that countries that
are more corrupt have firms with lower productivity. Firms in the top four export industries in
countries with better access to finance and higher import tariffs are characterized by lower

productivity.



For firms in all industries, when introducing theeractions between import tariffs and
investment climate, the interaction of degree of corruption with the import tariffs is positive. It
shows that, on average, firms in countries with higher import tariffs and a higher degree of
corruption are characteed by a more positive slope of firm TFP. This finding supports the
Afgreasing the wheelso hypothesis that, I n de\
tari ffs are more |ikely to bribe public offic

The main effects of having better access to finance-aeskloped infrastructure and the
degree of innovation in the ECA region are positive. The interaction of import tariffs with access
to physical infrastructure is negative and statistically significamhe case of all industries and
labor productivity, suggesting that, on average, firms in the countries with better infrastructure
but higher import tariffs are still characterized by a more negative slope of labor productivity.

Graphically, n the ECA region, UzbekistanTajikistan Azerbaijan, and Belarusxhibit the
highest import tariffs coupled with the highest degree of corruption (see Figure 4.22), and a poor
infrastructure

In the ECA region, lte alternative hypothesis dhe negative effect onontariff barriers
(NTB), measured as the core NTB frequency rdimsnot been supported fdirms in the top
five export industrieslt can be explained by the lack of reliable datah@case of developing
countries of the ECA region.

Among the beohmark countries,hie alternative hypothesis dhe negative effect of nen
tariff barriers measured as the core NTB frequency rdtasnot been supported fdirms in the
top five export industries. However, it has been supported for firms in all mesust

Firms in the top five export industries in the benchmark countries with better infrastructure

and higher import tariffs/NTB are characterized by a more positive slope of labor productivity.
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In terms of corruption, the benchmark countries exhilet dpposite behavior. The main
effect of corruption is also negative. However, the coefficient of the interaction term between the
nonttariff barriers (NTB frequency ratio) and corruption for firms in all industries is negative. It
shows that in developedoentries with higher notariff barriers and a higher degree of
corruption, firms in all industries are characterized by a more negative slope of labor
productivity. Portugal and Greece have the largest-taoiff barriers measured aa percentage
of imports subjected to notariff measures that have an unfair protectionist impdu. negative
effect of nontariff barriers on manufacturing productivity in these two countries is exacerbated
by a relatively high degree of corruption, and poor access tastndicture (see Figure 4.22 and
4.240n pages 162 and 164£ven though the NTB data is measured for 1999, this finding is still
confirmed by Gawande, Hoekman, and Cui (2011) who show that OECD countries have not
raised import tariffs but rather respondedth the antidumping and safeguard measures to
respond to the global financial crisis.

The coefficient for the interaction between the degree of innovation and industry
protection (import tariffs/NTB)is positive and statistically significant, suggestithgt more
innovative firms in all industries with higher protection in the benchmark countries are
characterized by a more positive slope of labor productivity.

Hypothesis 2

Due to the high correlation, the study looks at the major regional and tradeersbipb such
as EU or WTO. As expected, the alternative hypothesis H12 on a positive effetsugpported
for firms in the top export industrieee Section 5.4.2, Tables 6.8.37). However, it is
supported in the case of firms in all industriés. expected, the main effect of corruption is

negative, and the main effect of access to finance is positive in case of firm TFP. In the case of



labor productivity, the main effects of access to physical infrastructure and innovation are
positive and statistadly significant.

The coefficient for the interaction term between membership in the WTO and the corruption
level indicates that firms in the top four export industries in the countries, members of the WTO,
and higher levels of corruption are charactetiby a higher productivity (the slope is more
positive). The coefficient for theinteractionterm between membership ithe WTO/EU and
access to financehows that firms in the top four export industries in the \Afi@nber
countries with better access tmdnce are characterized by lower productivithat could be
explained by the negative and contagious consequences the firms in these countries could
experience as a result tife ongoingglobal financial crisis. Theoefficient for theinteraction
term béween membership inthe EU and access to physical infrastructsfgows that EU
countries with better infrastructustill had lower labor productivity. The underlying reason for
that could beagain the financial crisisThis finding shows that more opeconomies, members
of either WTO or EU, are characterized by lower productivity as a result of the contraction of
output and the collapse in trade that occurred during-2008 and, in many instances, still
continues.

The coefficient for the interactiolerm between membership in the WTO and innovation is
positive and statistically significant suggesting that firms in the top four export industries with
higher levels of innovative activities in WTO member countries are characterized by a more
positive sl@e of productivity.

Hypothesis B
The alternative hypothesis H13 time negative effect of tariffs on key intermediate inputs

such as machinery and equipmedrasnot been supported (see Section 5.4.2, Table®) 5T8e
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main effect of corruption is negadi, while the main effect of access to finance is positive, in the
case of firm TFP. In the case of labor productivity, the main effects of access to physical
infrastructure and innovation are positive and are statistically significant.

Most of the interetions between the applied impaeveighted tariffs on intermediate inputs
and the elements of investment climate are not statistically significant. The only interaction that
has been positive and statistically significant is an interaction between ttss aocghysical
infrastructure andariffs on intermediate inputs the case of labor productivitigsee Section
5.4.2, Table 5.39, Models 690b). It appears that firms idevelopingcountries with higher
import tariffs on intermediate inputs but betterygpibal infrastructure are characterized by a
more positive slope of labor productivity.

Graphically, Uzbekistan, Tajikistan, and Ukraine exhibit the highest import tariffs on key
intermediate inputs for all type of industries coupled véathigh degree oftorruption, poor
infrastructure, and low degree of innovation.

Among the benchmark countrieteteffect of tariffs orthe import of key intermediate
inputsfor firms in the top 5 export industrigs positive. For firms in all industriefye slopeof
the relationship betweeimport tariffs on key intermediate inputend labor productivity is
negative It appears that firms in the top 5 export industries with higher import tariffs on key
inputs are characterized by higher labor productivity. At #meestime, more innovative firms in
the top five export industries with higher import tariffs are characterized by lower labor
productivity.

For firms in all industries, firms in the benchmark countries with a higher degree of
corruption and higher impotariffs on key intermediate inputs are characterized by lower labor

productivity. The coefficients for the interaction terms between tariffs on key intermediate inputs
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and infrastructure or innovation are positive, suggesting that more innovative ficoaritries
with better infrastructure are, on average, characterized by a more positive slope of the labor
productivity.

Hypothesis 14

The alternative hypothesis H14 tre negative effect of the value added tax fatethe
top four export industriesasnotbeen supportednstead, the effect of the value added tax rate is
positive and statistically significant for firms in the top four export industries. For firms in all
industries, we cannot be reasonable sure that the effect is other than zebedisee5.4.2,

Table 5.40).

The interaction terms with the elements of investment climate provide some insightful
information. In countries with a higher VAT rate and better access to finance, firms in the top
four export industries are characterized bydowroductivity. This finding is also true for firms
in all industries.

Across all industries, firms inountries with better infrastructure and higher VAT satee
characterized by slightly higher firm TFP. One of the reasons is the positive relgtibeslieen
the collection of taxes and their use for infrastructure néaftide import tariffs are taxes that
are somewhat Afeasy to collectd because they c
border, most of the countries have lowered their imfaoiffs in recent years. As for other taxes
as potential revenue sources, Bird and Gendron (2007) find that the revenue possibilities from
personal and corporate income taxes in developing and transitional economies are very low and
the only options lgfto policymakers are the payroll and VAT taxes. Given the large size of the
informal sector and the fact that payroll taxes in developing countries are often used as a base for

social security, VAT, despite all its limitations, remains an attractive teveource for such
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countries.Thus, countries that have a better tax collecigstemand a higher VAT tax rate
could afford buitling a better infrastructure. This rationale confirms fimats in countries with
better access to infrastructure and higi&im rates seem to be more efficient in terms of their
TFP.
Hypothesis 15
The alternative hypothesis H15 d¢ine negative effect othe time period required to
obtain a VAT refund hasotbeen supported ithe case ofirms in the top four export industries
However, the hypothesis on the negative effect has been supported for firms in all industries (see
Section 5.4.2Table 5.41).

In the ECA region countries that have better physical infrastructure and delays in obtaining
the VAT refund, firms have a memegative slope of firm productivity. The reason is that such
regulatory inefficiencies often hinder firms when they export products. The study finds that
securing timely reimbursement for input VAT is one of the major problems for exporters (e.g.
Kazakhsani 180 days, Latvid 1 year, Azerbaijan 5 years, Russia officially 3 months but it
could take much longet}.This finding is true for firms in the top four export industries, as well
as for firms in all industries.

That indicator seems to lwerrdated with the degree of corruptiom these countries. Firms
in the top four export industriese characterized by a more negative slope of productivity if they
are in countries with a higher degree of corruption and a longer wait for the VAT refund (see
Model 79a, Table 5.41).

In the ECA region, the main effect of degree of innovation is pos#w statistically
significant. However, the coefficient of the interaction term between the time required for

obtaining the VAT refund and the degree of innovative activities for firms in all industries is

% Taxes at a Glance 2009. PricewaterhouseCoopers.
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negative and statistically significant, suggegtihat more innovative firms in countries with the
longer wait for the VAT refund are characterized by a more negative slope of labor productivity
(Model 82b, Table 5.41). There was no data on VAT refunds prior to 2009 for the benchmark
countries.

Hypothess 16

The alternative hypothesis H16 dme positive effect ofan industry being in the export
processing zonhas not been supported for firms in the top four export indugséss Section
5.4.2,Table542).

For firms in all industries, the effect iggative.In the ECA regionfirms located within the
export processing zones in Hungary, Czech Republic, FYROM, Croatia, Bulgaria, Poland, and
Russia exhibit firm TFP that exceetlie TFP of firms outside of tee zones (see Figure 4.13).

All of these coutnies, exceptor Russiaare characterized kg/ow degree of corruption.

When the study adds the interaction term between the level of corruption and the dummy
variablefor the industrylocated in the export processing zoties slope for the interactioterm
becomes negative and statistically significasuggesting thafirms in the top four export
industries located in the export processing zones in the highly corrupt countries are characterized
by significantly lower productivity (TFP) thafirms in other industries in these zonebhe
foregoingis a controversial findinggiven that the goal of establishing the export processing
zones is to simplify customs procedures and reduce the red tape and bureaucracy associated with
trade. This finding may indate that the export processing zone may be inefficient in the
countries that are characterized &#yhigher degree of corruption. The case study of Kyrgyz
Republic confirms that finding (see case study in Chapter 6). According to government officials,

two of the four existing free economic zones (FEZ) in the Kyrgyz Republic have been actively
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used for tax evasion. There iIis evidence of [
goods produced in the FEZ to be sold domestically without paying staimdport duties and
domestic taxes. | mportantly, firms in FEZO6s t
regulatory burden and their access to superior technology; however, the positive effects are being
negated by the cases of abuse.

In the EQA region, the coefficient for the interaction term between the firms in the export
processing zone and the degree of innovative activities is positive and statistically significant,
suggesting that most innovative firms located in the export processimg northe top four
export industries are characterized by a more positive slope of productivity (Model 87b, Table
5.42).

Among the benchmark countries, labor productivity of firms in the top five export industries
located within the export processing zomeseeds the labor productivity of firms outside of
those zones (se€able 5.76). Among the benchmark countries with better access to finance,
infrastructure, or a higher degree of innovation, firms in the top 5 export industries located
within the exporprocessing zones exhibit a more negative slope of labor productivity.

Firms in all industries located within the zones in the benchmark countries with a higher
degree of corruption are characterized by a more negative productivity slope.

Hypotheses 17-19

In terms of norariff barriers,the alternative hypotheses-19 for firms in the top four
export industries have not been supported.

For firms in all industriespnly the alternative hypotkes H19 on the negative effect obst
to export/import on firmproductivity (both TFP and Labor Productivityj)as been supported.

The other two hypotheses HHL8 on the negative effect of the number of days and the number
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of documents needed to clear custdmase been supportazhly for labor productivity in the
ECA region andn the benchmark countries (see Section 5.4.2, Ta&s5546).

In the ECA region countries, which have better access to finance, and a higher number of
documents or a higher cost required to clear exports/imports, firms in the top four export
industries tend to have lower productivity. This is especially true of éve BU or WTO
members because they are forced to open their economies to world trade under the EU/WTO
rules. Normally, one would anticipate the opposite; however, due to the effects of the global
financial crisis (20082009) and ongoing demand shock, cakamn trade, firms in most of these
economies have been experiencing significant losses.

It is likely that corruption is correlated with the bureaucracy associated with the number of
days and documents to clear custoiffsusmostof thevariation in the egressions with TFP as
the dependent variables has been captured by the PC1 for corruption.

For firms in all industries in the ECA region, when the study adds the interaction term
between the days/cost to clear imports and the degree of corruptiorgbdasl the interaction
term becomes positive and statistically signi
wheel s0 hypothesis. Il n essence, It means that
imports, firms will give, as a minimm, informal gifts to clear customs in a more expeditious
matter (Models 94, 109 and 114).

Interestingly, in some instances, the coefficients for the interactions between physical
infrastructure and number of days to clear imports, or between accessatzefimnd
days/documents to import/export, are positive. Basically, the data shows that in countries with
better infrastructure, firms are more productive if it is more costly to export/import. Potential

explanation to that is the nature of collected datasis data was obtained from the Doing
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Business (World Bank) surveadministered tdocal expertssuch as lawyersyr accountants,

and not the actual firm3 he informationwasfurtherconfirmed through the underlying laws and
regulationsit was also baskonly on the main business cif}/lt could be that even it appears to

be costly to export/import on paper, in reality firms may circumvent the hurdles associated with
the customs clearing process by paying bribes and, thus, being able to achieve greater
productivity.

For firms in all industries in the ECA region, the coefficient for the interaction term between
the level of innovative activities by firms and the days/documents/cost to clear customs is
negative, suggesting that most innovative firms imtoes with lengthy customs procedures are
characterized by a more negative slope of firm TFP.

Among the benchmark countriebgteffect of nostariff barriers measured as the number of
days to export/import is negative and statistically signifi¢aaé Bble5.77); however, for the
firms in the top export five industries, the coefficient becomes positive data on documents
and cost to export for the benchmark countries is not avaitablgears prior to 2005 (Doing
Business World Bank. The main efécts of corruption, access to finance, and innovation are
negative and statistically significant. Firms in the top five export industries, in countries with
better access to finance or infrastructure and a higher number of days to import/export, are
charaterized by a more negative slope of labor productivity. Firms in the top five export
industries, in countries with a higher degree of corruption and a higher number of days to clear
imports, are characterized by a more positive slope of labor productivity.

For firms in all industries in the benchmark countries, the interactions between the number of
days to clear customs and elements of investment climate such as access to finance,

infrastructure, and degree of innovation are positive and statisticalljicagih, suggesting that

38 http://www.enterprisesurveys.org/Methodology/EnterpfseveysversusDoing-Business
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more innovative firms in countries with better access to finance and infrastructure, but having a
longer waiting period for clearing customs, are still characterized by a more positive slope of
labor productivity.

Hypothesis 20

Thealternative hypothesis H20 regarding the positive effect of compliance with the standards
measured as the dummy variable for the firms obtaining, for example, the 1ISO certifasate
been supported fdirms in the top four export industries. For firnmsall industries, it has been
supported only in the case of labor productiygge Section 5.4.2, Table<9).

For firms in all industries, the interaction term between corruption and certificate is negative
and statistically significant suggesting tHimims with internationallyrecognized certificates in
countries with higher corruption are characterized by the more negative slope (feEFPable
5.49, Model 119 The coefficient for the interaction term between access to infrastructure and
certificate is negative; however, its magnitude is very small and close to zero.

Among the benchmark countriegnepliance withstandards appears to hawv@egativeand
staistically significant effect for firms in the top five export industries (sebld@ 5.77).
However, forfirms in all industriesthe slopeof labor productivityis negative and statistically
significant. The main effect of corruption is negative, while the main effect of access to
infrastructure is positive.

Firms in the top five export industs that possess an international certification, in countries
with a higher degree of corruption, are characterized by a more positive slope of labor
productivity. Firms in the top five export industries that possess an international certification, in
cowntries with a better access to finance, are characterized by a more negative slope of labor

productivity.
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Table 4.3
Summary of Results under the RQ2: ECA Region
Trade Policies _ ECA region: TFP ) ECA region: Labor Productivity

All Investment Top 4 export All industries Top 4 export All industries Investment Top 4 export
industries Climate industries industries Climate industries

Main Effects Interaction Main Effects Interaction
L el Terms Terms Terms Terms
1.1 | Weighted Applied Tanff % _ Negatve Negative Corruption (-) Fin*Tariffi-} CarTarifii+) Mot sig Negatve Infrasiructurs [+) Motsig. | Cor*Taniff (+)
Finance (+) Innovation (+) Infr*Tariff {-)
Innovation (+)
12 | Mon-Tariff Barers % _ Negatve Not sig. Corruption (-) Mot sig. Mot gig. Mot sig Mot sig Infrasiructurs [+) Mot sig. Not
Core NTE Freguency Infrastruciure]-) Innovation (+) significant
Ratio Innovation (+)
2 | Regionallnternationa
| Trade Agreements
2.1 | Membershipina ezNo Mot sig Positive Corruption (-) Com*EU(+) Corr*WTQ () Mot sig Pozitve Infrastruciure{+) CorEU) | Com™WTO [
regicnal frads + Finance (+) Com™WTO(+) Fin*WTQ () Innovation (+) Fin*EU -
agresment Fin*EU{-) Innov*ELU (#) F"WTO [
Fin*WTO(-} | Innov*WTi <) Infr*EU {-)
InfrWTO(+) InnevWTO (+)
Innov™WTO(+)
3 | Import Tariffs on Key
Intermediate Inputs
31| Weighted Applied Tanff % _ Mot sig Not sig. Corruption (-) Mot sig. Mot gig. Pozitve Mot sig Infrastruciure{+) Com*Tanif{-) Infr*Tan (+)
Finance (+) Innovation (+)
4 | Value Added Tax
(VAT)
41 | VAT rate % _ Pogite Not sig. Corruption (-) Fn™VATI-) Fin*VAT (-} Mot sig Mot sig Finance (+) Com*VAT{) Fin*WAT |-}
Finance (+) Infr*VAT [+) Infrastruciure{+) Fir*VAT{-) |  Innow*VAT(+)
Infrastruciure]-) Innov*VAT+) Innovation (+)
Innovation|-)
42 | TmetoReinstate VAT | Mumber _ Mot sig Negative Innovation (+) Cor*Refund(-} | Infr*Refund (-) Mot sig Mot sig Innovation (+) Motsig. | Infr*Refumd [-)
of F*Refund|-} Innov*Refund|-
menths Infr*Refundi-} J
5 | Export Processing
Lone
5.1 | Dummy for industry ezNo Mot sig Negative Corruption (-) Com*Zone () Mot gig. Mot sig Negatve Infrastruciure{+) Cor*Zone () | Inmov*Zone (+)
being in the zone + Finance (+) Innov*Zonel<) Innovation (+) Infr*Zone(-)
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Innov*Days (-

6.1 | Daysto Clear Exports | Mumber ot sig. Mot sig. Corruption {-) Fin*Days(-) | Innov*Daysl-) Not sig. Not sig. Infragtruciure]+) Inir*Days [+) Fin*Days (+)
Finance (+) Inmavation (+) [nmov Days(-) InfrtDaye (+)
Innovation]-)

6.2 | Daysto Clearimporis | Mumber ot sig. Mot sig. Corruption (-) Infr*Days(#) | Com*Days () ot sig. Negatve Infrastructure+) Innov'Daye{-) | Corr*Days (+)
Finance [+) Fin*Days (+) Inniowation (+) Fin'Days (+)
Innovation]-) Infr*Days (+) InfrDays (+)

Documents to Export ot sig. Not zig Coruption (-) Fin*Docsl-) Fin*Docs(+) Nat gig. Negatve Corruption [-) Caoer'Docsl-) Infr*Docs (-}
Finance (+) Infr*Doce (-} Finance (+) Infr*Docs(+) |  Innov*Docs(-)
Innovation {-) Innov*Docs (-} Infrasfructure (+)
Inmowation (+)
72 | Documents to Import Number Mot sig. Net zig. Coruption {-) Fin'Docel) |  Fin*Docs (+) ot sig. Negatve Infragtruciure+) Cor'Docs{) | Fin*Doce (+)
Finance [+) Infr*Docs (+) Innowation (+) Infr*Docs(+) | Innov*Docs ()
Infrastructure (+)
Innovation (+)

5.1 | Costio Export Number Nt sig. Negalive Corrugtion (-) Fm*Cogtl-) |  Com'Cost (+) ot sig. Negative Finance [-) CorrCost]-) Fin*Cost [+)
Finance [+) Innov*Cest (- Infrastruciure+) InfrCast {+)
Innovation (+) Inmovation (+)
§.2 | Costio Import Mumber ot zig. Negative Corruption {-) Fm*Costl-) |  Com™Cogt (+) Naot zig. Megatve Corruption [-) FintCost{-) | Con*Cost (+)
Finance (+) Innov*Cost [-) Firance [-) Fin*Cost [+
Innovation (+) Infrasiructure (+) Infr*Cost (+)
Inmavation {+)
41 | Internztionally- eziMo Positve Notzig. Finance (+) Notgig. | CorrCerdf (-} Mot sig. Positive Infrasiructure {+) Can*Certif {-) Infr*Cerif (-}
Recognized Quality Inniowation (+)
Cerificate
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Trade Policies

Resp
type

Table 44
Summary of Results under the RQ2: Benchmark Countries

Benchmark Countries: Labor
Productivity

Investment
Climate

Top 5 export
industries

All industries

Megative (except

Corruption (-)

2.1

3.1

Membership in a regicnal trade
agreement

Weighted Applied Tariff

YesMo

Mot signifizant

Positive

Mot significant

Negative

Caorruption (-

1.1 | Weighted Applied Tariff % S Korea) Megative Infrastructure (+) InfrTariff(+) Innov*Tariff (+)
. . . Corr*NTB (-

Mon-Tariff Barriers: o . Carruption (-}
12 Core NTB Frequency Ratio % Mot significant Megative Infrastructure (+) Infr*NTB(+) ||-|Irr::;*Nr.-]r]I'3|3{_}+

Innov*Tariff(-)

Corr*Tariff (-)
Infr*Tariff (+)
Innov*Tariff (+

Carruption (-} Com™VAT (-)
41 | VAT rate % MNegafive Positive Infrastructure (+) CorrVAT(+) Fin*VAT (-}
Innovation (+) Innov* VAT ()
42 | Time to Reinstate VAT Dﬂ”;’;‘:ﬁ; No data prior fo 2005 - -
Fin*Zene(-)
5.1 | Dummy for industry being in the zone YesMo Paositive Megative Caorruption (- Infr*Zone(-) £ e
Infr*Zone (+)
Innov*Zone(-
Positive (S.Korea, . Caorruption (- Infr*Days (+)
6.1 | Days to Clear Exports MNurnber Portugal) Negative TEE o Infr*Days(-) Pt
. CorrDays(+)
" Corrupfion (-) - +
6.2 | Days to Clear Imports MNumber Positive (5 Korea, Megative Finance (-) Al Titae
Portugal) - Infr*Days(-) Innov*Diays (+)
Innovation (-)
Innov*Days(-)
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7.1 | Documents to Expart Humber - Mo data pricr to 2005 - -

7.2 | Documents to Import Number | - No data prior to 2005 - -

8.1 | Costto Export Humber - Mo data prior to 2005 - -

8.2 | Costto Import Number | - No data prior to 2005 - -
Internationally-Recognized Quality . . Corrupfion (-} Corr*Certifi+) L

91 Cerfificale Yeslho + Negafive Positive Ifrastruchure (+) Fin*Certi Not significant
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Figure 4.22
ECA Region and Benchmark Countries: First Principal Component for Corruption
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corruption and crime areiden f i ed as constraints to firmbés business.
Source: Enterprise Surveys, World Bank.
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Figure 4.23

ECA Region and Benchmark Countries: First Principal Component
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Note: survey questions intend to measure the degree of access to finance through the dummy for application for a
loan, proportion of new investments financed from banks, value of loan collateral, presence of overdraft facility, and
the degree to which acgeto finance is identified as a constraint to the business.

Source: Enterprise Surveys, World Bank.
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Figure 4.24
ECA Region and Benchmark Countries: First Principal Component
for Physical Infrastructure
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Source: Enterprise Surveys, World Bank.
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Figure 4.25
ECA Region and Benchmark Countries: First Principal Component for Innovation
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Note: survey questions intend to measure the degree of innovation through the dummy variables for introducing new
product line, upgrading an existing product line, investing in R&D, outsourcing, and discontinuing at least one
product line.

Source: Entergigse Surveys, World Bank.
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4.4 Summary of Findings under the Third Research Question

RQ3: Did the productivity of manufacturing firms result in a higher economic growth in
Eastern Europe and Central Asia between 1995 and 2009?

For the third researatuestion, since the data on firm TFP is available only for 2005 and
2009, the study has been forced to evaluate the relationship between economic growth and
manufacturing firm productivity between 2005 and 200Be HRlternative hypothesis has not
been supprted for productivity measured as TFP. However, the hypothesis is supported for the
log of labor productivity once the study controls for EU membership and investment climate
(see Section 5.5, Tables 5.505.51). The results hold both for firms in thep four export
industries, as well as for firms in all industrié®r the benchmark countriehe alternative
hypothesis has not been supported; ldge of labor productivity isnegativelyassociated with
economic growth measured as the change in GDP @B GDP per capita (2005$ international)
between2005and 2009 (see Section 5.6, Table 5.718)e results, however, may very well be
impacted by the effects of the global financial crisis.

From Figures4.26 - 4.27, in 2009 Hungary, Slovenia, Estonia, @rSlovakia seem to
havethe most productive firms in terms of TFP and labor productivity. Among the benchmark
countries, South Korea andreland display the most productive firms in terms of labor
productivity (see Figure 4.28).

In Hungary, manufacturingirins display the highest productivity. Over the last years
Hungary has experienced a surge of cluster activities in several industries, especially in the
foreign investmenbased, exporbriented machinery and automotive industries (for example, the
Pannonautomotive cluster, which constitutes about 10% of GDP). The Pannon Economic
Initiative established in 2001 serves as a regional platform for the automotive, wood, electronics,

fruit and thermal industries by promoting a cooperation between regional combneic
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development efforts. It strives to boost regional netWmaged development by involving private
funds and assistance from international financial institutions (OECD, 2005).

In 2000, the Ministry of Economy of Slovenia introduced a pilot cludexelopment
program to promote vertical and horizontal cooperation among the related companies, with a
specific focus on automotive, transport and machine tools manufacturing industries. Compared
to other possocialist countries, Slovenia has not beeneg Hestination for foreign direct
investmentyet, it has the largest percentage of exporting manufacturing firms (see itjtire
It has been developing its technological capabilities in machine tool manufacturing and the
automotive industry, which letb the development of highly specialized supplier chains and an
outsourcing of parts of the value chain with lower add&de to neighboring regions with lower
labor costs (e.g. former Yugoslavia). In Slovenia, the electrical/optical industry is chaeatter
by a high degree of innovative activities and synergistiomeration among the companies. The
presence of world class international companies in the electrics/optics system, as well as
participation of Slovenian manufacturers of household elecaaliances and automotive parts
in the international networks of innovation have great potential for further industry
development®

Russia had the largest GDP, PPP in 1995 and 2009; yet, the productivity of its
manufacturing firms is relatively low, whiccan be explained by a surge in commodity prices in
2009 and the countryo6s [Theprgdectivityefghe manefaciwrnng on o
sector in Russia has been falling behind the pace of the other countries in the ECA region.
According to theBrookings Institution (2006), due to increased exports of oil and primary goods,

real wages in the Russian manufacturing sector have increased 72% since 1999 (deflated by the

37 Business Clusters: Promoting Enterprise in Central and Eastern EQa@® 2005.
38 i
Ibid. p.63.
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producer price index). That puts pressure on Russian manufacturers to keep the wituntries

that have cheaper labor costs. The country faces a competitive disadvantage because, for each
dollar of wages, Chinese or Indian workers produce twice the output of a Russian worker. Given
the high share of population with tertiary educatiof over 50% and the high number of
researchers, Russian companies should be as productive as companies in Germany or South

Korea, and they are not (see Chapter 6 for case study of Russia for further discussion).

Figure 4.26
TFP, Labor Productivity of Manufacturing Firms and GDP, PPP$ (inflation-adjusted)
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Figure 4.27
TFP of Manufacturing Firms and GDP per capita, PPP$ (inflatioradjusted)
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Figure 4.28
Benchmark Countries: Labor Productivity of Manufacturing Firms and GDP per
capita, PPP$ (inflation-adjusted)
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4.5Validity and Robustness

External validity concerns the generalizability of the results and reflects the extent to
which the inference drawn from any particular expentfstudy can be generalized to other
settings and time periods (Mitchell, 1985). To see if the results of this study are robust to and
could be generalized to other settings and time periods, the study tested all the hypotheses using
the benchmark countsan 2005: Germany, Ireland, Greece, Spain and Portugal.

Internal validity deals with the question of whether the treatment (e.g. trade policies) did
indeed have an effect on the variable of interest (e.g. firm productivity) and whether there is
sufficiert evidence to support the claim. The list of threats to internal validity by Campbell and
Stanley (1976) includes: history, maturation, statistical regression, selection of subjects, and
experimental mortality. Since this dissertation studies the actlialggo it is not possible to
manipulate the independent variables. Therefore, conclusions drawn on the basis of correlations
and associations may only allow for lesser degrees of internal validity than conclusions based on

direct manipulation of the indepdent variables. The sampling strategy by the World Bank
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Enterprise Surveys supports the experimental design of this $tBiyns have been selected on
a random basis and stratified on dimensions such as location and size so that choosing firms

randomlyfrom a sample frame resembles the distribution of the population (see Appendix A).

4.6 Conclusion

This chapter summarizes the findings under the primary and secondary research
guestions and discusses its major findings. It provides the graphical aaalyststo support the
results of the detailed analysis provided in the following Chapter 5. In addition, this chapter
discusses the validity and robustness of the results to see if this study could be generalized to
other time frame and sample.

This studyfinds that only few tradeelated policies matter for the top export industries.
The hypotheses under the primary research question have been supported in only the cases of
import tariffs on output products and intermediate inputs, such as key machidesglapment,
and nontariff barriers (measured as core frequency ratio). Alsaeiveloping countries of the
ECA region, having an inteationally-recognized certification, such as ISOpuwsitivdy related
to theproductivity of firmswithin the top export industrieglence, it leads us to believe that in
those countries wherein the targeted treglated policies were instituted, these policies did not
have a significant impact on manufacturing productivity, with only a few exceptionsofQine
reasons is availability of data, which in the case of certain trade policies (days/document/cost to
clear customs, VAT rate and refund) have been collected at the country level and, therefore,
there are no variations between industries. In apmitato all industries, the tradelated
policies were found to affect the manufacturing firm productivity in varying degrees. Some

traderelated policies that did not have an impact on manufacturing firm productivity in the ECA

3 https://www.enterprisesurveys.org/Methodology/
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region were found to be imoptant in the case of benchmark countries. For example, the
hypotheses on the negative effect of saniff barriers (NTB) measured as core NTB frequency
ratio; the negative impact of import tariffs on key intermediate inputs and machinery; the
positive efect of an industry being located in the export processing zone; the negative effect of
days to clear customs; and the positive effect of having an internatioeedignized certificate.

Also, the 3 hypotheses on import tariffs on intermediate inputs,,\days to clear customs were
consistent in signs but were not statistically significant.

In the second research question, the study showed that corruption had dual effects. On the
one hand, it was found to hinder the productivity of manufacturing firntiseiiop four export
industries, particularly those located in the export processing zones or in countries with a longer
wait for the VAT refund. On the other hand, in the case of all industries, corruption was found to
be conducive to higher productivity, hus supporting the HAnAgtLefbasi ng
1964 Huntington 1968 Méon and Weill 2010).The study found thairfns in economies with
better access to finance wenharacterized bylower productivity possibly due to the
consequences ohé global financial crisisFirms in the top four export industries WTO-
member countries with better infrastructwere found to be more productivédn the other
hand, firm in the top four export industries in countmath better infrastructurand alonger
wait for the VAT refund were found to be less productive. Also, more innovative firms were
found to be more productive if they were locateéxport processing zones,iarWTO-member
countries In the third research question, economic growth oreaisas a difference in GDP, PPP
and GDP per capita, PPP betwefitb and 2009 is negatively associated with the change in
total factor productivity of firms in the top four export industridhe results could be

significantlyaffected by the consequena#ghe ongoing financial crisis.
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Chapter 5: Detailed Results and Data Analysis
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5.1 Introduction

This chapter lists the research questions and describes the results obtained from following
the steps to analyze the daféne chapter also discusses the specific methodology and data
limitations encountered during the analysis and the remtakieato tackle them.

The rest of the chapter presents results of these analyses in the following. rSaepei3
(selecting the top export industries, collecting data on reld¢ed policies and interpolation of
missing values) have been followed to preparadtitaset for analysis. Under Research Question
1, the study calculates two measures of productivity: firm total factor productivity (TFP) and
labor productivity. It further aggregates the variables to the industry level (Step 4). The study
proceeds with ayzing the data using the HLM with-l8vels to estimate the effect of trade
policies on firm productivity (Step 5).

Under the Research Question 2, the study condu®snaipal Component Analysis to
group Investment Climate (IC) variables: Corruptioecéss to Finance, Physical Infrastructure,
and Innovation(Step 6) The study proceeds with analyzing the data using the HLM with 2
levels to estimate the effect of trade policies and investment climate variables on firm
productivity (Step 7).

Under the Reearch Question 3, the study aggregates the variables to the country level and
proceeds with the ANACOVA analysis to see if the manufacturing firm productivity is
associated with economic growth (Step 8).

Under the robustness check, the study conductethdéor endogeneity of trade policies and
conducts the above analysis using the labor productivity for the benchmark countries (Step 9).

In the last part, the chapter draws conclusions based on the analysis.
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5.2 Descriptive Statistics

The descriptive tatistics for firms and the collected variables from 26 countries in the
ECA region is provided in Table 5.1, the sample used in the econometric analysis which is
discussed below. The number of firms by country is provided in Chapter 3 under Section 3.1 on
Selection of Data (se€Eables 310and 311). A simple correlation confirms the previous findings
that exportersre associated with larger firms and firms thate more skilled employeeState
owned enterprises, or enterprises privatized from the @tgte), are associated with older and
larger in size firms, which lack foreign investments; these findings seem to be representative of
the ECA region (see Table 5.2).

As mentionedn Chapter 3for the subsequent analysis, the firm characterisige® keen

aggregated to the industigvel. The dummy variables for previous stat@nership (type),
current foreign direct investment (FDI), exporter and importer status (0 and 1) have been
converted to the percentage ofidfyears fithat hasn
corresponding dummy variable is equal to 1. The categorical variable for firm size has been
averaged to the industry andaategorized (ave_size=1 for firms from 1 to 1.49; ave_size =2 for
firms 1.52.49; and ave_size =3 for firm23%). See Table 5.3 for the summary statistics of
aggregated values.

The study also | ooks at how the firms dif
export portfolio. It appears that the sample is somewhat uniformly distributed in terms of firm
size across all ranks. In terms of previous state ownership, there &@onstate firms that are

in the top 4 export industries (see Tables-&%).
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Table 5.1
Summary Statistics in the ECA Region

Variable Obs Mean Std. Dewv. Min Max
size 588 1.95068 .8020095 1 3

type 588 .3265306 .4693432 0 1

FDI 588 .170068 .3760124 0 1

exporter 588 .3282313 .4699693 0 1
skilled 588 70.43537 181.5752 0 2650
importer 588 .5646259 .4962281 0 1

age 572 19.16958 19.2497 2 184
w_avel9d97 241 9.886017 B.347899 0 31.43
w_ave2002 588 9.497449 7.407033 0 63.69
w_ave2007 588 4.904541 4_.866838 0 25.88
w_ave2008 588 4.44619 4.138981 0 2B8.96
ntb_core_w 183 .0442595 .1115426 0 .8909985
EU 588 .3095238 .4626909 0 1

WTO 588 .6785714 . 4674225 0 1
w_avel997i~t 254 1.985945 3.056621 0 14
w_ave2002i~t 586 2.668003 2.799455 0 12.02
w_ave2008i~t 588 1.611905 2.186681 0 9.97
VAT2009 588 18.71939 2.372722 12 22
refund09 521 7.569616 16.4882 .67 &0
Zone 588 .335034 .4724042 0 1
avgexport 588 4.559566 4.553438 1.4 20.38
avgimport 588 10.25492 12.43174 1.8 52.5
docexport0? 588 6.894558 2.130121 3 13
docimport0? 588 8.192177 2.707578 4 14
costexport0?y 588 1593 .474 726.6524 645 3200
costimport0? 588 1810.959 1032.707 675 4500
certificate 588 .3809524 .4860344 0 1
ave_corrl 588 2.155536 -.9909352 1 6
ave_corr2 588 1.913783 .9295878 1 6
ave_corr3 588 1.722434 .8820882 1 6
ave_corrd_-~d 588 2.856414 .9383095 1 5
ave_corr5_~e 588 2.487581 .9865118 1 5
ave_Tinl 588 .4156645 .3310519 0 1
ave_Tin2 588 24 18767 25.06799 0 100
ave_Tfin3 588 129.8003 66.90464 3 80O
ave_fTin4_r~d 588 2.736355 .8995168 1 5
ave_Tins 588 .3659896 .3489265 0 1
ave_infrl 588 3.753592 4.646384 0 31
ave_infr2 588 3.575632 6.245774 0 36
ave_infr3 588 . 7545018 .292821 0 1
ave_infr4 588 14.02909 17.07436 1 180
ave_infrs 588 .3865781 .9715585 0 5.333333
ave_innovl 588 .5950255 .3392627 0 1
ave_innov2 588 .7334892 .2B830983 0 1
ave_innov3 588 .3120985 .327984 0 1
ave_innov4 588 .2499129 .3018911 0 1
ave_innov5s 588 .314418 .3298885 0 1
GDP_pppl19935 586 8.80e+10 1.84e+11 5.45e+09 1.16e+12
gdp_ppp09 588 1.50e+11 3.04e+11 6.26e+09 1.93e+12
GDPperc~1995 586 4790.854 3637.784 1069.361 15925.94
GDPperc~2009 588 8953 .948 5638.762 1790.776 24806.42
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Table 5.2
Correlation of Variables onFirm Characteristics

size age type FDI exporter importer skilled

5ize 1.0000

age 0.2727 1.0000

type 0.3912 0.4710 1.0000

FDI 0.2597 -0,063) -0.0822 1.0000
exporter 0.3711 0.1630 0.1699 0.1862 1.0000
importer 0.3314 0.0923 0.1195 0.2132 0.3475 1.0000
skilled 0.3933 0.1654 0.2140 0.2293 0.2369 0.1080 1.0000

Table 5.3
Summary Statistics for Aggregated FirmCharacteristics
. su ave_age ave_skill ave_type ave_FDI ave_importer ave_exporter ave_size
Variable Obs Mean Std. Dev. Min Max
ave_age 588 19.39384 15.43163 3 184
ave_skill 588 70.43537 150.4519 0 2650
ave_type 588 32.65306 32.7946 0 100
ave_FDI 588 17.0068 25.73948 0 100
ave_importer 588 56.46258 34.79561 0 100
ave_exporter 588 32.82313 35.68127 0 100
ave_size 588 2.05102 .6211346 1 3
Table 5.4
Distribution of Firms According to t
Cluster
export Size
rank 2007 small (<20 medium(20 Targe(100 Total
0 93 100 88 281
1 48 36 32 116
2 22 35 27 84
3 27 25 18 70
4 14 13 10 37
Total 204 209 175 588

Note: Oi no rank is assigned.
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Table 5.5

Di stribution of Firms According to the 1| ndu
Ownership
Cluster
export type
rank 2007 0 1 Total
0 186 95 281
1 81 35 116
2 59 25 84
3 48 22 70
4 22 15 37
Total 396 192 588

Note: Oi no rankis assigned.

In Tables 5.4.5, the export rank is assigned to the induatgording toits share of the
world export market and the growth rate of that share (Institute for Strategy and Competitiveness
at Harvard University)Industries have beeranked from 14 , while AO0OO0 was ass
outside of the top 4 export industries/clusters for the ECA region countries.

Tables 5.6 and 5.7 provide the correlation statistics for the variables omelaige policies

and economic growth.
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Table 5.6
Correlation of Variables on Trade-Related Policies

w_a~2008 ntb_co~ EU Wwi0 w~Binput VAT2009 refund09  zome avgexp~t avgimp~t docex~07 docim~07 coste~07 costi~07 certifwe
w_ave2008 | 1.0000
ntb_core_w | -0.1848 1.0000
EU | -0.4976 0.2020 1.0000
wro | -0.4860 0.10%0 0.5314 1.0000
w_ave20081~t | 0.2249 -0.1301 -0.6542 -0.0627 1.0000
vaT2009 | -0.2014 -0.1234 0.2372 0.4430 -0.0331 1.0000
refund0d | 0.4546 -0.1404 -0.5260 -0.9753 0.0720 -0.3723 1.0000
zone | 0.0293 -0.1264 -0.1698 0.0602 0.2265 -0.0066 -0.0180 1.0000
avgexport | 0.1643 -0.1668 -0.1493 -0.2230 0.0088 0.5322 0.1646 -0.1332 1.0000
avgimport | 0.3907 -0.2022 -0.3995 -0.6206 0.0662 0.1657 0.6112 0.0385 0.7084 1.0000
docexport07 | 0.4474 -0.1394 -0.6768 -0.7919 0.2789 -0.3804 0.7649 0.0815 0.1113 0.4664 1.0000
docimport07 | 0.4782 -0.1303 -0.7340 -0.8493 0.3008 -0.5550 0.797L 0.0578 0.0907 0.4194 0.8993 1.0000
costexport07 |  0.5164 -0.0677 -0.8459 -0.7039 0.4601 -0.5744 0.6241 0.0150 -0.0016 0.2404 0.7430 0.8574 1.0000
costimport07 | 0.5110 -0.1186 -0.9263 -0.6695 10,5440 -0.5448 0.6413 0.1163 -0.0850 0.2612 0.7599 0.8504 0.9599 1.0000
certificate | -0.2926 -0.0046 0.3133 0.2519 -0.1151 -0.0157 -0.2697 0.0543 -0.2110 -0.3906 -0.1449 -0.1662 -0.1959 -0.2413 1.0000
Table 5.7

Correlation of Variables on Economic Growth

GDP_pp~> gdp_p~09 GDPpe~95 GDPper~9

GDP_ppp1995
gdp_ppp09
GDPperc~1995
GDPperc~2009

1.0000

0.9949
0.3358
0.3117

1.0000
0.3185
0.3218

1.0000
0.9303

1.0000
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5.3 Results and Analysis under the Primary Research Question

RQ1: Did targeted policies impact total factor productivity of manufacturing firms in Eastern
Europe and Central Asia between 1995 and 20097

5.3.1 Calculation of Firm Total Factor Productivity (Step 4)

To investigate the impact of tradelated policieon firm productivity the study estimates
firm-level Total Factor Productivity (TFP) that captures the efficiency of a firm in generating
sales using its inputs and the industpecific technology.The study uses total factor
productivity estimated usinthe LevinsohnPetrinapproach(2003). As a robustness check, the
study alscacalculatedabor productivity.

The Levinsohn and Petrin (2003) estimator is basedhenassumptions similar to those of
Ol l ey and Pakes (1996) athoed, their cheange dvantimegando f a
the productivity process of a firm. However, it is less demanding in terms of required data. In the
Levinsohn and PetrigLP) approach, intermediate inpudse used as a proxy for unobserved
productivity shocks

To estmate all measures of TFP, the study uses deflated sslesnaeasure of output,
material inputs measured as material costs deflatedvhglesale price indexWPI), capital
approximated by the current replacement value of fixed assets, and labor meadataddiyor
costs (including wages, salaries, bonuses, etc.). Assuming an irslostific logarithmic Cobb
Douglas production function in capital, labor, and materials, TFP is calculated as the residual of
the estimated industry production functidws expectedihe correlation between the measures of
firm productivity such as OLS and LBRggregated to the industry levid relatively high.

Correlation with Labor Productivity is slightly lower (see Tahig).
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Table 5.8
Results: Correlation of Variables on Firm Productivity

. corr ave_0LS ave_LP ave_LabProd
(obs=588)
ave_0LS ave_LP ave_lLa-~d
ave_0OLS 1.0000
ave_LP 0.6897 1.0000
ave_lLabProd 0.3618 0.4148 1.0000

5.3.2 Resultsand Analysis of the HLM with 2-levelsunder the RQ1 (Step 5)
5.3.2 a) The Model under RQ1
This section presents the results from the hierarchical linear model \atlel2 used to

address the hypotheses under ghenary research question (RQ 1). The use of HLM provides

for simultaneous partitioning of variana®variance components (Bryk and Raudenbush, 1992).
Similar to other variance decomposition techniques, HLM variance components analysis allows

for estimatio of multilevel effects without direct measurement of variables associated with each

l evel. HLMG6s approach recognizes thatlevet he me
system (e.g.industries within a country) may not be independent from each {ttedmann,

1997). To test the effect of industry and coutéyel trade policies, the study uses the values for

firm productivity and firm characteristics aggregated to the industry level.

To model the effects of the industry and country levels, thdysiges a twadevel HLM
technique. Specifically, a twievel HLM model is used to test the effects of industries (level 1)
nested within countries (level 2). The fixed effect would refer to the overall effect of a trade
related policy on firm productivityThe random effect gives information on whether or not this
effect differs between countries.

The overall HLM model with 2evels (industry and country) is as follows:

log TFR« =20+ %1 TradeCountry+ 106Ci + z0dradelndustry + q
Fixe

Effects
+ 011 [ TradeCountry *Cy] + 21 [TradeCountry* Tradelndustry] +
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+ () + Uk + upCi + Upk Tradelndustr
L'k ) X Random

Effects

Where:

log TFR« = loglevel of firm total factor productivityaggregated to the industigvel j in

countryk

Cik = control variables (i.e. firm characteristics) of fiinaggregated to thmdustrylevel j in

countryk

Tradelndustry = the vector of industrievel trade policies in industrjyand countryk, (fixed

effects)
TradeCountry = the vector of countrlevel trade policies in county (fixed effects)
2 = regression coefficients

L.] Uok, Uik Uk = iid random terms determined independently of production inputs (random

effects)
5.3.2 b) Resultsof the HLM: Empty Model

Testing the hypotheses requires conducting a hierarchical linear modeling analysis on the
relationship between the value of firm total factor productivity and firm control variables
(aggregated to the industigvel) without includhg industry protection in the moddlhe results
of the empty model are displayed in Tabl@ (see Model 1a)The sample has 26 countries. The
average productivity level (based &) across countries, reflected in the intercept term, is
65.35676 foo). Results indicate that the variance in the intercepts of the lines that represent the
different countries (i.e. the variance across countries) is eqd81t@ Because these estimates
are larger than their standard errors, there appears to be signiaceatiors in country means.
To partition the variance across levels, the following variance components can be tised.P
case, hhe intraclass correlation coefficient for the country level is equ&@8b.9(2353.4-381.9]

= 0.139 meaning that roudgf 13.9% of the variance is attributable to the couréyel.
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These results indicate that in a further analysis it would be appropriate to look at the

countrylevel variables to account for such variance.
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Table 5.9
RQ1. HLM Results: Firm Control V ariables
Dependent Variable is Log of TRP009)

Fixed Effects Control Variables Model 1a Model 2a Model 3a Model 4a Model 5a Model 6a Model 7a Model 8a Model 9a

Intercept yg0 Intercept yy, 65.36%** 57.87#F% | 56.57HF* | 52.64%%* | 50.84%¥* [ 5432%%* | 4801+ [ 30.66%**F | 33.15%**

Trade (industry-

level) 5

Control (industry- | Firm Age 0.32%** 0.26%** | 0.017 0.006 0.006 -0.030 -0.062 -0.034

level) y;o Skilled Labor 0.036%* [ 0.021 0.017 0.017 0.006 -0.0001 -0.001
State ownership 0.204%%% | 0.308*+F | 0.321%+*% | (310%**% | 0220%*+ | 270%***
Foreign ownership 0.008 0.115 0.029 -0.008 0.001
Importer -0.069 -0.09 -0.109%* | -0.116%
Exporter 0281%% | (218%*+ | (257*#*
Size 12.50%#% [ 7. 804%+*
Rank 1-4 9.825%++

Trade (country- Trade (country-

level) 1y, level) o,

Trade Trade

(country)*Trade(in | (country)*Trade(in

dustry) y; dustry) 7.

Trade(country)*Co | Trade(country)*Co

ntrol(industry) y;; | atrol(industry) y;;

Random Effects

Intercept (country) 381.9%#* 364.7F%F | 340.9%%F | 3750k | 3TT3EEE | AQ4 5FE | 277.0%FF | 26D GFEF | 276,14

Uy

Control (industry)

U

Trade (industry)

Residual 2353.4%%% | 2280.1%%* | 2261.9%%* | 2198.2%** | 2106.4%** [ 2190.7*** | 2152.8** [ 2125 4%+ | 2]107.3%+*

Model Fit Model Fit

Statistics Statistics

Deviance Deviance 6264.67 6236.3 6236.3 6224.3 6226.0 6228.5 6214.7 6200.8 6192.1

AIC AIC 6270.67 6244.3 6246.3 6236.3 6240.1 6244.5 6232.7 6220.8 6142.1

BIC BIC 6283.80 6261.8 6268.2 6262.5 6270.6 6279.5 6272.1 6264.6 6262.2

Note: significant at: ** - 99%, ** - 95%, *- 90% confidence level.
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The effect of having skilled | abor and a fi
the coefficients change thesign to negative once the study introduces the dummy variable for
the state ownership and size of firms in the industry (see Table 5.9).

As mentioned above, some control variables may be correlated with each other, for example:
state ownership and agé&zesand exporter status, size and number of skilled employees, size and
age, exporter and foreign ownership, or importer and exporter status (see Table 5.10 for
correlation of firmsdé characteristics aggrega

Table 5.10
Correlation of Firm Characteristics Aggregated to the Industry-Level

. corr ave_age ave_skill ave_type ave_FDI ave_importer ave_exporter ave_size
(obs=587)

ave_age ave_sk~l ave_type ave_FDI ave_im~r ave_ex~r ave_size

ave_age 1.0000
ave_skill 0.2003 1.0000
ave_type 0.4439 0.3104 1.0000
ave_FDI 0.0333 0.1719 -0.0336 1.0000
ave_importer 0.1323 0.0786 0.186> 0.1891 1.0000
ave_exporter 0.1769 0.2398 0.1268 0.2431 0.3027 1.0000
ave size 0.2795 0.3892 0.4488 0.2249 0.2028 0.3902 1.0000

Some industry characteristics such as firmsaé
pertinent to this study such as the rank of the industry in the export portfolio of uh&ryco
(measured in 2007). The rank value has beetoded with a value equal to 1 if the industry is
ranked from top 1 to 4, and a value equal to O otherwise. The coefficient on top four export
industries is positive and statistically significant at 908tfilence level, meaning that the
industries ranked as the top four in the cour
productive. For the subsequent analysis, it was decided to drop the exporter status as it seems to

be measured by the dummgv i abl e for the industryds rank i1
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5.3.2 c) Results of Hypotheses Testingnder the RQ1

A H1: Industry Protection:Industry protection is negatively correlated with firm TFP.

To testthe first hypothesighe study uses thedustryprotection variables: the applied tariffs
(weighted) and notariff barriers (frequency ratios). Models-16 show the effect of industry
level policies on two measures of firm productivity. Because the alternative hypothesis is
directional, twoconditions need to be met. First, the printed probability has to be divided by 2
before being compared to thépha level 0.05et prior to the beginning of the analysis. Second,
the coefficient has to be consistent in directionality with the alternaywethesis.

The coefficients on applied tariffs (import weighted) for 1997, 2002, 2007 and 2008 are
negative and their-palues divided by two are less than 0.05. Thus, we can reject the null
hypothesis and accept the alternative hypothesis that for firnadl industries, the applied
import weighted tariffs are negatively associated with measures of firm productivity (TFP and
Labor Productivity) once we control for industry characterisfics.see if the effect of trade
related policies varies for thosept4 industries the study uses the interaction term between
trader el ated policies and-4d h(eMaddetiid). Fdv famsiingiel e A R
top four export industries, the alternative hypothesis on the negative effect of applied import
tariffs has been supported. A eusit increase in the average applied tariff (impeeighted,

2008) for firms in the top four export industries is associated with an expected decrease in firm
TFP of 1.96.

For firms in all industries, a coefficient on a measaf nontariff barriers is not statistically

significant so we cannot be reasonably sure that it is other than zero. However, for firms in the

top four export industries, the coefficient is negative. The potential explanation fer non
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significance of no#ariff barriers is the lack of reliable data because that measure is available
only for 1999 and for selected countries (9 countries).

These findings support the proposition made in H1 on industry protection measured by
applied import tariffs (weighted) #h it is negatively correlated with firm TFP. The results hold
for various industry characteristics. It should be noted that industries ranked as top four in the
countryods export portfolio, on averagels perfo
for EU membership and introduces the interaction between EU membership and rank of the
industry i n t podfolic(®odald Bapnd2®. ex port

It should also be noted that previous state ownership and size have a significant positive
effect on frm productivity in the ECA regionln the regressions with the log of labor
productivity as a dependent variable, the coefficient on skilled labor is mostly negative and
statistically significant; this could be explained by the fact that developing ezsiatilize more

unskilled labotthan do developed countries as a percentage of the total labor force
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Table5.11
RQ1. HLM Results: Applied Import Weighted Tariffs and NTB Frequency Ratio
Dependent Variable is Log qf TF(JEOO9)

Fixed Effects Industry Protection Model Model Model Model Model Model Model Model Model Model Model
10a lla 12a 13a 14a 15a l6a 17a 18a 1%9a 20a
Intercept yp Infercept g 4T77FF | 56367 | 2627 | 3240%F | 3115%%F | 2358 2730 27.18%* | 1850%* | 2251 1424
Trade (industry- Weight. Tanff (1997) 0.773*
level) y2 Weight. Tanff (2002) -0.202
Weight. Tanff (2007) -1 447
Weight. Tanff (2008) -1.671% -134 £0.752 0317
NTB Freq. Ratio (1999) -24.63 2173 10.85 14.04
Tanff (2008)*Rank 1-4 -1.96* -2.286%*
NTB * Rank 1-4 -180.1%** | 212 5%**
Control (industry- Firm Age 0.022 0516 -0.019 -0.019 -0.023 0228 0229 0.039 0.004 0.274 0426**
level) vy, Skilled Labor 0.002 £0.014 0.004 0.003 0.004 -0.017 -0.016 0.001 -0.003 -0.016 -0.018
State ownership 0.216%** | 0.326*** | 0207*** | 0.176%* | 0.196%* | 0351* 0317% | 0.204%%* | 0.221%*= | 0.204*== | (.226*
Foreign ownership 0.036 0.058 0.032 0.015 0.025 0.119 0.113 0.025 0.002 0.117 -0.022
Importer -0.09 0.341%** | 0097 -0.008 -0.006 0.065 0.07 0.086 -0.097 0.020 -0.092
Size 16.32%** | 1567** 16.61*** | 16.96** | 16.49*** | §48 939 16.79%%* | 16.71%** | 0.766*** | 14.86**
Rank 14 g.60%* 18.86%** | §45%* 7.20%* 746%** | 2016%** | 18.66%** | 16.03*** | 18.14** | 28.67**F | 34.65**
Trade (country-level) | EU 17.34%* 412
o
Trade (counfry) Trade (country)
*Trade(industry) y;; | *Trade(industry) yy;
Trade(country)*Cont | EU* Rank 14 092 206
rol {industry) y;
Random Effects
Intercept (country) 3537 | 407 0%*F | 3350%E | D030%FF | D06 TFFF | 5581 526.1 286.6%** | 1623 626.5 1254
Uy
Control (industry) uy, | Rank 14 4571 1699 4
Trade (industry) 1y
Residual 2124.9%%* | 2I81.2%** | 2130.4*** | 2108.9%** | 21182%** | 1891.6%** | 1807.9%** | 2110.1%** | 2012.5%** | 1828.8%** | 1464.0%**
Model Fit Statistics | Model Fit Statistics
Deviance Deviance 6197.7 25315 61979 6188.9 61913 1885.6 18821 6185.6 6139.7 1869.1 1826.5
AIC AlC 62177 25535 6219.9 6210.8 62135 1907.6 1906.1 6209.6 61717 1893.1 18585
BIC BIC 6261.5 25017 62679 6258.9 62614 19423 19446 6262.1 6241.6 1931.6 1909.8

Note:significant at: *** - 99%, ** - 95%, *- 90% confidence level.
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Table 5.12
RQ1. HLM Results: Applied Import Weighted Tariffs and NTB Frequency Ratio
Dependent Variable is Log of Labor Productivity (2009)

Fixed Effects Industry Protection Model Model Model Model Model Model Model Model Model Model Model
10b 11b 12h 13b 14h 15h 16b 17h 18b 19b 20h
Intercept yy Intercept 1o 0.2g*** 0.76%** Q5] 0.55%%* | 053*s= 10.05%*% | 10.17#** | 0.4g%** §.81%** 10.05%** | §.60%**
Trade (mndustry- Weight. Tanff (1997) 0.044%+*
level) 1z Weight. Tariff (2002) -0.020%*=
Weight. Tariff (2007) -0.05%==
Weight. Taniff (2008) -0.049%+=* -0.049%* | 0.045%** [ -0.046%**
NTB Freq. Ratio (1999) 0.754 0.634 0.651 0.382
Tariff (2008)*Rank 1-4 -0.017 0,014
NTB * Rank 1-4 0.553 1.81
Control (industry- Firm Age -0.001 -0.002 -0.001 -0.002 -0.002 -0.003 -0.003 -0.002 -0.001 -0.003 -0.001
level) 15 Skilled Labor -0.001%*= | 0.001 -0.001%*= | -0.001%=* [ -0.001*** | -0.001%*= | -0.001*** | -0.001%** | -0.001**= | -0.001*** | -0.001%**
State ownership 0.003** 0.002 0.002 0.002 0.002 0.006*** [ 0.005** 0.002* 0.002 0.006*** | 0.007***
Foreign ownership 0.003** 0.006%** | 0.003** 0.003* 0.003*= 0.007*** [ 0.007*** | 0.003** 0.003* 0.007*=% | 0.007***
Importer 0.001 -0.005*** | 0.001 0.001 0.001 -0.002 -0.001 0.002 0.002** -0.002 -0.001
Size 0.119* 0.306%** | 0.155** 0.142%* 0.123# 0.042 0.072 0.124* 0.122* 0.037 -0.023
Rank 1-4 0.147** 0.101* 0.121* 0.106* 0.105 0.200** 0.156 0.178* 0.140 0.184 0.135
Trade (country-level) | EU 1.72+* LgT***
Jor
Trade (country) Trade (country)
*Trade(industry) y;; | *Trade(industry) y;;
Trade(country)*Cont | EU* Rank 1-4 -0.010 0.022
rol{industry) 1;
Random Effects
Intercept (country) L76%** 0.03%== 1.5g=*=* 1.64%%* L60*** 1.00%** 0.0g¥=*= 1 5p==* 0.05%*=* L0g*== 0.57**
gy
Control (industry) uy: | Rank 14 0.136%* 0237
Trade (industry) us
Residual &5 0.56%** 0.52*= .53%=%% | .o4*** (.54%== 0.45%*= 0.45%*= 0.54%=* (.52*** 0.46%*= 0.41%**
Model Fit Statistics | Model Fit Statistics
Deviance Deviance 1496.6 6214 14692 14701 1475.6 4581 4505 1480.8 14602 4556 4443
AIC AIC 1516.6 643 4 14912 14921 14975 480.1 4835 1504.8 14922 4706 476.3
BIC BIC 1560.4 681.7 15393 15402 1545.6 5153 5219 15573 1562.1 518.1 5276

Note: significant at: ** - 99%, ** - 95%, *- 90% confidence level.
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Since there is a statistically significant variation at the cotletrgl, the study incorporates the
countrylevel predictors into the model. That can be donenhsting the second hypothesis.

A H2: Trade Agreements:International and regional trade agreements are positively
correlated with firm TFP.

As expected, there is a high correlation between membership in various trade agreements and
regional blocks such EU, WTO, and OECD, as well as CIS, GUUAM, EurAsEc, aaddogas
exporter status (see Table 5.IB)us, the study focuses on EU and WTO only.

Table 5.13
Correlation for Trade Agreements, Net Oil & Gas Exporter, and Corporate Income Tax

. corr  EU OFCD CTS WTO CEFTA FCOTA GUUAM ComFconZone EurAsEc BAFTA oilgas CIT2009
(obs=588)

Bl OECD (IS W0 CEFTA  ECOTA  GUUAM ComEco~e FEurAsEc  BAFTA  oilgas (IT2009

EU 1.0000
(ECD 0.5081  1.0000
(IS | -0.7094 -0.3605 1.0000
WTO 0.4608 0.2342 -0.4453 1.0000
CEFTA | 0.4447 0.3532 -0.6047 0.4735  1.0000
ECOTA | -0.3883 -0.1973 0.5473 -0.6832 -0.3387 1.0000
GUUAM | -0.3319 -0.2143 0.5113 -0.1237 -0.1462 0.2343 1.0000
ComEconZone | -0.2828 -0.1437 0.3986 -0.3494 -0.4068 0.0940 0.0076¢ 1.0000
EurAsEc | -0.3230 -0.1641 0.4553 -0.5241 -0.4647 0.5113 -0.3038 0.5602 1.0000
BAFTA | 0.3700 -0.0843 -0.2625 0.1705 -0.23%6 -0.1437 0.0217 -0.1046 -0.1195 1.0000
oilgas | -0.2695 -0.1370 0.3799 -0.5849 -0.3878 0.5471 0.1602 0.4327 0.3578 -0.0997 1.0000
CIT2009 0.1341 0.1247 0.0330 -0.2708 -0.5187 0.2020 -0.3059 0.3945 0.3137 0.0965 0.2981 1.0000

From the results of the Models 224a, we can see that the variance component for the
random intercept at the country level became not statistically significant once the study
introduced EU or WTO membership (see Table 5.14). This suggests that themstydye
justified in constraining the effect to be fixed. In the case of labor productivity, there remains
some countryfevel variance unaccounted for in the model (Models 24lh).

The variance component corresponding to the dummy variable for the four top export
industries and crodsvel interactions between membership in EU/WTO and the dummy variable
for the industry being in the areonptstatisoally i n

significant.Such interaction allows testing if the effect of the industry being in the top four in the
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countryos export portfolio vari es bet ween Cc
statistically significant.

The AIC and BIC statitcs reported in STATA are given in smakesrbetter form.
Comparing both the AIC and BIC statistics in Table 5.11, it is clear that the final Mod2 21
are more preferable to the previous models because the fit measured by AIC and BIC statistics is
lower.

Overall, across all industries, these results support the hypothesis that membership in the EU
or WTO is positively associated with firm productivity, measured as total factor productivity and
labor productivity and aggregated to the industnel. However, the effect does not differ

depending on the rank that industry holds 1in
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Table 5.14
RQ1. HLM Results: Membership in EU and WTO
Dependent Variables at®g of TFPand Log ofLabor Productivity(2009)

Fixed Effects Trade Agreements Model2la | Model22a | Model23a | Model 24a Model21b | Model22b | Model23b | Model 24b

Intercept ygo Intercept ygo 17.36* 19.08%* | 12.14 9.15 8.5g%xk [ 53Kk [ ROIFHE | 849k

Trade (industry-level) y,

Control (industry-level) | Firm Age -0.025 0.026 -0.019 0.037 -0.001 -0.001 -0.001 -0.001

Y10 Skilled Labor 0.001 -0.001 0.002 -0.001 0.001**% 1 -0.001%** | -0.001%** | -0.001**+*
State ownership 0.230%%* | 0.230%* 0.213%* 0.205%++ 0.003%* 0.003** 0.003** 0.003**
Foreign ownership 0.038 0.014 0.035 -0.003 0.003** 0.003** | 0.003** | 0.003%*
Importer -0.106% | -0.106* | -0.104* -0.009 0.001 0.002* 0.001* 0.002%
Size 15.84%k% | 15774 | 16.61%** [ 16.67*+* 0.117* 0.114* 0.121* 0.127%
Rank 1-4 8.44++ 9.54 8.044** 10.93 0.144** 10115 0.144%  10.322*

Trade (country-level) yp | EU 23.24%% | 19.85%* 177+ 1.84%##
WTO 18.42%+ | 21.46%** 0.96%* [ L11**

Trade (country)*Trade

(industry) yor

Trade(country)*Control | EU * Rank 1-4 1.07 -0.008

(industry) 7;; WTO * Rank 14 -1.34 -031

Random Effects

Intercept (country) uo 2524 1160.1 2084+ 1112.2 1.03*** 1.03%% | 1.62%+* 1.64%+*

Control (industry) u; Rank 1-4 435.8 538.7 0.13 0.13

Trade (industry) ux

Residual & 2121.6%** | 2031.2 2124.1%%* | 2021.6*** 0.56%*F | 0.54%** | 0.56%**F | 0.54%**

Model Fit Statistics Model Fit Statistics

Deviance Deviance 6184.1 6149.6 6187.4 6164.9 1482.6 1475.2 1492.9 1484.6

AIC AIC 6206.1 6177.6 6209.4 6192.9 1504.6 1503.2 1514.9 1512.6

BIC BIC 6254.2 6238.8 6257.5 6254.1 1552.7 1564.4 1563.2 1573.8

Note: significant at: ** - 99%, ** - 95%, *- 90%confidence level.
The dependent variable in Models 2241 is the Log of Labor Productivity.
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One of the interesting parts of the study is checking whether access to the key intermediate
inputs, such as machinery and equipment, has any effect on the productivity of manufacturing
firms. The proposition regarding the effects of import tariffs on imported equipment is tested
under the third hypothesis:

A H3: Import Tariffs: Imports tariffs on keyinputs are negatively correlated with firm
TFP.

The effect of applied imposveighted tariffs on intermediate inputs, such as key machinery
and equipment, is negative and statistically significant in the case of total factor productivity of

firms in the top four export industries (see Table 5.15, M@8e&). The study introduces the

crossl ev el interaction in the model bet ween the
the EU, and the dummy variable for the indus
portfolio.

For firms in all industries, the effect is not statistically significant. In the case of the log of
Labor Productivity, the effect of input tariffs is negative but not statistically significant. Thus, in
the case of TFP, we can be reasonably sure thaiotféicient for input tariffs for firms in the
top four export industries is negative and statistically significant (see Mode62%a

Table 5.15

RQ1. HLM Results: Import Tariffs on Key Inputs: Machinery and Equipment
Dependent Variables are Log of TRRd Log of Labor Productivit{2009)

Fixed Effects Input Tariff Model 25a Model 26a Model 25b Model 26b

Interceptyg Interceptdyg 28.94** [ 20.13*** 9.3 *** 8.63*+*

Trade (industrnylevel) 9, | InputWeighted Tariff | -2.38 -0.59 -0.019 -0.061
(2008)
Input Tariff -5.13** 0.058
(2008)*Rank 14

Control (industrylevel) Firm Age -0.018 0.049 -0.002 -0.001

J10 Skilled Labor 0.002 -0.003 -0.001*** | -0.001***
State ownership 0.208*** | 0.212%** 0.003** 0.003**
Foreign ownership 0.039 0.012 0.003** 0.003**
Importer -0.104* -0.115* 0.001 0.002*
Size 16.28*** | 15.81*** 0.12** 0.12*
Rank 14 8.73* 17.74** 0.15** 0.026

Trade (countrylevel); | EU 18.39** 1.81%**
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Trade (country)*Trade | EU* Rank X4 0.83 -0.009
(industry)

Trade(country)*Control

(industry)oy;

Random Effects

Intercept (countrylox 349.8** 189.5 1.74%x* 0.98***
Control (industry)uyy Rank 14 739.7** 0.14**
Trade(industry)u,y

Residual () 2120.9** | 1989.6*** 0.57*** 0.54**
Model Fit Statistics Model Fit Statistics

Deviance Deviance 6192.7 6137.7 1501.1 1481.9
AlC AlC 6214.7 6169.7 1523.1 1513.9
BIC BIC 6262.8 6239.7 1571.3 1583.9

Note: significant at: ** - 99%, ** - 95%, *- 90%confidence level.
The dependent variable in Models 2B8b is the Log of Labor Productivity.

A H4: Value-Added Tax: Value added tax (VAT) on imported materials is negatively
correlated with firm TFP.

Since the data on value added tax is measured at the country lewstdpentroduces
an interaction between the measure of value added tax (VAT) and industry control variables
such as a dummy for the industry being the
1-4). The results of such model are displayed in T&klé (seeModel Z7a for TFPand
Model Z7b for Labor Productivity. For firms in the top four export industriebgeteffect of
the VAT is positive. For firms in all industries, we cannot be reasonably suré¢hetféct
of a value added tax rate (VAT i®@9)is other than zero.

A H5: Value-Added TaxRefund Time period to reinstate the VAT is negatively correlated
with firm TFP.

The results testing for the effect of the refund period required to obtain the VAT refund
on firm productivity are provided in Miel 27 ab (see Table 5.16). Since this variable is
measured at the country level, the study introduces the-lenassinteraction between the
time period to obtain the tax refund and the dummy variable for the industry being in the top
four. For firms inthe top four export industries, the effect of the time period to obtain the

VAT refund is not statistically significant. For firms in all industries, the effect is negative
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and statistically significant effect in case of firm performance measured byFRRe The
effect is still negative but not statistically significant in case of performance measured by
labor productivity. It appears that this hypothesis is supported only for firms across all
industries; a longer time period to reinstate the VAT is aasstiwith a decrease in the
average firm productivity measured by the TFP.

The results under the alternative hypotheses H4 and H5 also hold after the study controls

for EU membership (see Models 29 and 30).

195



Table 5.16

RQ1. HLM Results: Value AddedTax (VAT) and VAT Refund Period
Dependent Variables ateog of TH? and Log of Labor Productivity (2009)

Fixed Effects VAT Rate, Refund Model Model Model Model Model 27b Model Model Model
27a 28a 29a 30a 28b 29b 30b

Interceptayg Interceptyg 56.03 27.47%* | 78.72** 63.00*** 6.04*** 9.61*** 7.34%** 8.82***

Trade (industrylevel)

o

Control (industrylevel) | Firm Age 0.017 -0.006 0.032 0.002 -0.001 -0.003 -0.001 -0.002

J10 Skilled Labor -0.001 -0.005 -0.001 -0.006 -0.001*** | -0.001*** [ -0.001*** | -0.001***
State ownership 0.227** | 0.222** 0.239*** | 0.234*** 0.003** 0.003** 0.003** 0.003**
Foreign ownership | 0.014 0.014 0.019 0.009 0.003** 0.004*** 0.003** 0.004***
Importer -0.105* -0.08 -0.111* -0.079 0.002** 0.001 0.002* 0.001
Size 15.84*+ | 16.62*** | 15.87** [ 16.22*** 0.129* 0.122* 0.115* 0.115
Rank 14 -73.98 14.73** -72.44 13.49** -0.054 0.129 -0.077 0.147

Trade (countrylevel) VAT (2009) -1.643 -3.27* 0.173 0.066

1 VAT Refund (2009) -0.555*** -0.452** -0.016 -0.033
EU 23.47%* | 14.27** 1.73%* 1.56***

Trade (country)*Trade

(industry),,
VAT * Rank 1-4 4.49*% 4.37* 0.008 0.010

Trade(country)*Controll VAT Refund (2009)*

(industry)a;; Rank 4 -0.027 -0.008 -0.002 -0.002
EU * Rank 4 0.99 0.605 -0.008 -0.005

Random Effects

Intercept (countryox 266.3*** | 66.84 172.8 106.61 1.72%+* 1.87*+* 1.06*** 1.22

Control (industrylyc | Rank 4 479.8%* | 389.84*** | 454.6 401.66 0.15 1.37 0.15 0.14

Trade(industry)u,

Residual U} 2008.7*** | 2103.5*** | 2015.5*** | 2298.7*** 0.54** 0.53*** 0.55%** 0.53***

Model Fit Statistics Model Fit Statistics

Deviance Deviance 6175.3 5485.9 6138.3 5544.1 1493.1 1324.6 1481.9 1316.6

AIC AIC 6203.2 5513.9 6170.3 5556.1 1521.1 1352.6 1513.9 1348.6

BIC BIC 6264.5 5573.5 6240.2 5581.7 1582.3 1412.9 1583.8 1416.6

Note:significant at: ** - 99%, ** - 95%, *- 90%confidence level.
The dependent variable in Models 23@b is the Log of Labor Productivity.
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A H6: Export Processing ZoneFi r més | ocation in the

correlated with firm TFP.

export

For firms in the top four export industries, the coefficienttfer export processing zone is
not statistically significant, so we cannot be sure that the effect is other than zero. For firms in all
industries, the coefficient is negative; however, it becomessigmificant once we control for
EU membership (see Mod8Ba). There are some courntigvel random effects, as expected.
Membership in the EU accounts for most of the variation at the colevey The crostevel
interactions between EU membership and the dummy variable for the industry rank are not
statisti@ally significant. Thus, there is some evidence that, across all industries, firms located in
export processing zones in the ECA region are characterized by lower labor productivity.

Table 5.17

RQ1. HLM Results: Export Processing Zone
Dependent Variables@at.og of TFPand Log of Labor Productivity (2009)

Fixed Effects EIpOl't Zone | Model3la | Model 32a | Model 33a Model 31b | Model 32b | Model 33b

Intercept ygp Intercept yg; | 24.02%%% | 24.41%**% [ 1543% 0.20%%% [ Q3 ¥¥k | g S5¥#*

Trade (industry-level) | Exportzone | -11.75%% [-13.11* | -9.41 -0.31%F | -0.35%%F | .0.20%*

Y20 Zone* Rank
1-4 2.349 -1.203 0.053 -0.037

Control (industry-level) | Firm Age -0.019 -0.021 0.031 -0.002 -0.001 -0.001

V10 Skilled Labor | -0.001 -0.001 -0.003 -0.001%#* | -0.001%#* [ -0.001%**
St. ownership | 0.191%* | 0.192%* [ 0.209*** [ 0.003** | 0.003** [ 0.003**
For.ownership | 0.034 0.036 0.013 0.004*%* 10.004** | 0.003**
Importer 0.069 -0.071 -0.082 0.001 0.002 0.002+*
Size 18.04%+% | 17.99%* | 17.65%* | 0.116* 0.115% 0.101
Rank 1-4 9.115%+ | 8.266* 9.563 0.181%%* ] 0.161** [ 0.164**

Trade (country-level) | EU 22.74%%+* 1.83%*

Yor

Trade (country)*Trade | EU*Rank 1-4 1.24 0.01

(industry) 2

Trade(country)*Control

(industry) v

Random Effects

Intercept (country) ug: 377.2%%% | 379.4%*% | 212.8 L78%E | 178%F% | 05+

Control (industry) uy; | Rank 1-4 4449 0.123%

Trade (industry) uy

Residual & 2163.3%%* | 2166.3%** [ 2071.5%** [ 0.55%** | 0.56*** | 0.54***
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Model Fit Statistics Model Fit

Statistics
Dewiance Deviance 6213.3 6207.3 6159.7 1489.9 1492.1 1471.5
AIC AIC 6235.3 6231.3 6191.7 1511.9 1516.1 1503.5
BIC BIC 6283.5 6283.9 6261.7 1560.1 1568.6 1573.5

Note:significant at: ** - 99%, ** - 95%, *- 90% confidence level.
The dependent variable in Models-33b is the log of labor productivity.

A H7: Non-Tariff Barriers: Number of days to clear customsnisgatively correlated with
firm TFP.

Since the number of days to clear customs is measured at the country level, we can allow the
crosslevel interaction between this variable and the dummy for the industry being in the top four
i n t he c ou ntfolioyThesinteeagtipnas not statistically significant; thus, for firms in
the top four export industries, we cannot be reasonable sure ttedtetteof nontariff barriers,
measured as the number of days to clear exports/imports, is somethingatheero. For firms
in all industries, he alternative hypothesis has been supported only in the case of labor

productivity (see Tables 5.18 and 5.19, Models 34 and 35).

A H8: Non-Tariff Barriers: Number of documents to clear customs is negatively cordelate
with firm TFP.

The alternative hypothesis ohet negative effect of netariff barriers measured ashe
number of documents to export/impdmas not been supported for firms in the top four export
industries. For firms in all industries, the hypothesis has been supported in the case of the
number of documents to impdiee Table5.18 and 5.19Models36 and 37). The hypothesis
seems to be spprted in the case of labor productivity.

A H9: Non-Tariff Barriers: Cost to import/export is negatively correlated with firm TFP.

The alternative hypothesis dmetnegative effect of netariff barriers measure@s acost per
container teexport/imporf has not been supported for firms in the top four export industries. For
firms in all industries, the hypothesis has been supported for both measures of productivity: the
total factor productivity and the log of labor productivigee Table5.18 and 5.19Models 38

and39).
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Table 5.18
RQ1. HLM Results: Non-Tariff Barriers
Dependent Variable isog of TH? (2009)

Fixed Effects Non-Tariff Barriers Model 34a Model 35a Model 36a Model 37a Model 38a Model 39a
Intercept yg0 Intercept yos 26.56%F* | 27 77+ 43.14%%% | 49 43k 43.63%+* | 38.84%*+
Trade (industry-level) 124
Control (industry-level) ;0 Firm Age 0.019 0.020 0.004 0.014 0.001 0.011
Skilled Labor -0.002 -0.001 -0.002 -0.002 -0.001 -0.001
State ownership 0.213%* | 0.220%%* 0.233%%* | 0.227%F% | 0.221%** | (.223%**
Foreign ownership 0.012 0.013 0.016 0.008 0.008 0.010
Importer -0.101 -0.098 -0.105% -0.108* -0.107* -0.093
Size 15.94%%% [ 16, 34%#* 16.27+%% | 16.40%+* 16.84%+% [ 17 384+
Rank 1-4 17.25%* 8.71 23.22 16.76 13.41 11.19%
Trade (country-level) yg Days to clear exports -0.396
Days to clear imports -0.397
Documents to export -2.76
Documents to import -3.14%*
Cost to export -0.013%%%
Cost to import -0.009%**
Trade (country)*Trade (industry) y2;
Days to clear export/import * Rank 1-4 | -1.526 0.164
Trade(country)* Documents to export/import ¥ Rank 1-4 -1.83 -0.68
Control (industry) y;; Cost to export/import * Rank 1-4 -0.002 -0.001
Random Effects
Intercept (country) g, 255.6 240.2 195.2 127.9 77.2 45.1
Control (industry) g Rank 1-4 497.9 569.7FE* 4723 439.7 452.9 421 9%+
Trade (industry) 1z
Residual &5 2016.3%** [ 2014.3%%* | 2024 5%*%* | 2034.2%** | 2030.2%%* | 2055.1%*%*
Model Fit Statistics Model Fit Statistics
Deviance Deviance 6179.4 6183.7 6175.2 6174.4 6194.6 6180.8
AIC AIC 6207.4 6211.7 6203.1 6202.4 6222.6 6208.8
BIC BIC 6268.7 6272.9 6264.4 6263.7 6283.9 6269.9

Note:significant at: ** - 99%, ** - 95%, *- 90% confidence level.

The variablefiDays to Clear Customs (exports/impots) measured at the firm level through the Enterprise Surveys; however, due to the high number of

missing values the study had to use the country averages to fill out the missing data.
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Table 5.19
RQ1. HLM Results: Non-Tariff Barriers

Dependent Variable isog of Labor Productivity2009)

Fixed Effects Non-Tariff Barriers Model Model Model Model Model Model
34b 35b 36b 37b 38b 39b
Interceptg Interceptg 9.78*** 9.82*** 11.60%* | 11.19** [ 11.09*** | 10.73***
Trade (industrytevel) 3,9
Control (industrylevel) 919 Firm Age -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Skilled Labor -0.001*** [ -0.001*** [ -0.001*** | -0.001*** [ -0.001*** [ -0.001***
State ownership 0.003** 0.003** 0.003** 0.003** 0.003** 0.003**
Foreign ownership 0.003** 0.003** 0.003** 0.003** 0.003** 0.003**
Importer 0.002* 0.002* 0.002* 0.002* 0.002* 0.002
Size 0.116* 0.123* 0.123* 0.124* 0.128* 0.112*
Rank 14 0.158 0.059 0.073 -0.028 -0.075 0.093
Trade (countnjevel) % Days to clear exports -0.113*
Days to clear imports -0.062***
Documentgo export -0.343***
Documents to import -0.238**
Cost to export -0.002***
Cost to import -0.001***
Trade (country)*Trade (industry
D1
Trade(country)* Days to clear exports/imports * Rank4l| -0.013 0.005
Control Documentgo export/import * Rank 4 0.004 0.016
(industry)a,; Cost to export/import * Rank-4 0.001 0.001
Random Effects
Intercept (countryligg 1.67** 1.46%** 1.35%* 1.53** 1.01%** 1.09%**
Control (industry)uy Rank 14 0.14 0.16*** 0.15 0.15 0.15 0.15
Trade(industry)u,y
Residual 0.54 %+ 0.54 %+ 0.54 %+ 0.54 %+ 0.54*** 0.54***
Model Fit Statistics Model Fit Statistics
Deviance Deviance 1493.4 1495.4 1486.2 1490.6 1503.8 1504.9
AIC AlC 1521.4 1523.4 1514.2 1518.6 1531.8 1532.9
BIC BIC 1582.6 1584.7 1575.4 1579.8 1593.1 1594.1

Note:significant at: ** - 99%, ** - 95%, *- 90%confidence level.
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A H10: Industry Standards:Compliance with industry standards is positively correlated

with firm TFP.

Table 5.20

RQ1. HLM Results: Industry Standards
Dependent Variables ateg of TFP and Log of Labor Productivifg009)

Fixed Effects International Quality Model Model Model Model Model Model
Certificate 40a 41a 42a 40b 41b 42h

Intercept Intercept yy 25.77F%% | 27.76%** | 20.58%%* | 9.32%k% | g 3 kx B.574n

Trade (industry- | International Quality | 8.11 -0.326 -1.321 0.359%*F* | 0.422%F% | 0 45]%%*

level) y20 Certificate
Certificate * Rank 1-4 24.02%* 21.63* -0.186 -0.213

Control Firm Age -0.041 -0.035 -0.002 -0.002 -0.002

(industry-level) | Skilled Labor 0.003 0.001 -0.001%** [ -0.001*** [ -0.001%%*

10 State ownership 0.208%F% | 0.209%** 0.003# 0.002% 0.003**
Foreign ownership 0.024 0.020 0.003** [ 0.003** 0.003**
Importer -0.094 -0.092 0.001 0.001 0.001
Size 14.69%%% | 15 14%+* 0.048 0.045 0.087
Rank 1-4 B25%* -0.904 0.131%* 0.201%* 0.143%*

Trade (country- | EU 19.46%* 1 8244+

level) yo;

Trade EU * Rank 1-4 0.981 -0.012

(country)*Trade

(industry) y;;

Trade(country)*

Control

(industry) y1

Random

Effects

Intercept 330.4%%% 320. 7% | 1443 1.66%** [RGIEEE 0.97+**

(country) ug

Control Rank 1-4 338.8 JHREAE:

(industry) uy

Trade (industry)

M2k

Residual & 2128.4%%% | 2116.7%%* | 2039.0%%* | 0.56%** | 0.56%** DS R

Model Fit Model Fit Statistics

Statistics

Deviance Deviance 6190.7 6179.8 6133.6 1489.9 1490.5 1468.4

AIC AIC 6212.7 6203.8 6165.6 1511.9 1514.5 1500.4

BIC BIC 6260.8 6256.3 6235.5 1560.1 1567.0 1570.3

Note:significant at: ** - 99%, ** - 95%, *- 90% corfidence level.

The positiveeffect of compliance with industry standaraseasured as @ummy variable=1
if firms have an internationally recognized quality certificate, has been supported for firms in the
top four export industries. It is suggesting thatter compliance with industry standards may

have a more positive impact on firm productivisee Tablé.20, Models40-42). For firms in
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all industries, the hypothesis has been supported only in the case of labor productivity. The

results hold aftete study controls for EU membership.

5.4 Results and Analysis under the Second Research Question

RQ2 (ad): Significance of the relationship between targeted policies and total factor
productivity of manufacturing firms in Eastern Europe and Central Astzetween 1995 and
2009 differs depending on the levels of: a) corruption, b) access to finance, c) physical
infrastructure, and d) innovation.

5.4.1Results and Analysis of the Principal Component Analysi€Step 6)
5.4.1 a) Principal Component Analysis taGroup Investment Climate Variables

This study uses the Principal Component Analysis (PCA) as a variable reduction
procedure. It is useful when data on a number of variables are correlated with one another
because they are measuring the same construce 8iacquestions in the Enterprise Surveys
measure somewhat similar constructs, it is possible to reduce the observed variables into a
smaller number of principal components that will account for most of the variance in the
observed variables. A principabmponent is defined as a linear combination of optimally
weighted variables. The statistical software solves for the principal components by using the
Eigen equations. The weights produced by these Eigen equations are believed to be the most
optimal and rpresent a set of components that are the most successful in accounting for variance
in the observed variables. The study uses the first principal component that accounts for a
maximal amount of total variance in the observed varidfles.

Five variables from the Enterprise Surveys have been selected to measure each of the
four investment climate constructs: corruption, access to finance, physical infrastructure, and

innovation gee Tables 3-8.8in Chapter R It is generally a good practice to have at tda®

“0SAS Institute, Principal Component Analysis, Chapter 1, available at:
http://support.sas.com/publishing/mat/chaps/55129.pdf
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items for each construct that the study wishes to measure because it increases the chances that at
least three items per component will survive the anafysis.

The five variables under each investment climate construct have been averaged to the
indudry-level. In thosefew casesvhereinthe data was missing, it was replaced with the country
averagesDue to the difference in scales, certain variables had to be recoded (for example,
variabl es Acorr 40 -cadeddfrom@md5.50 have been re
In order to be comparable, all ddétave beestandardized using the formula

Standardized Score = X ; - X min
X max.|. X min

Such scores range between 0 andEfen though the PCA analysis does its own
standardization, thealues had to be standardizedarder to account for negative relationships
between certain variables and dimensi@s to simplify the score reversingithin the
constructsI n case of access to finance, theddi ghert
indicate poor access to finance (negative relationship), so all variables have been standardized
and the two variables Afin30 and Afind4d0 have
5.4.1 b) Results of Principal Component Analysis for Corruption, Bureaucracy, and Crime

Variables measuring corruption, bureaucracy and crime are provided in3[ablEeable

5.21 provides the correlation statistics for these variables. As expected, there appears to be a high

correlation among these variables.

“Lbid. p.12.
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Table 5.21
Correlation of Corruption Measures

. corr CORR1 CORRZ CORR3 CORR4 CORRS
(obs=588)

CORR1 CORR2 CORR3 CORR4 CORRS

CORR1 1.0000

CORR2 0.7199  1.0000

CORR3 0.674> 0.6125 1.0000

CORR4 0.4207  0.3189 0.3136 1.0000

CORRS 0.2803 0.1971 0.259% 0.3637 1.0000

From the PCA analysis of corruption variables (Table 5.22), it appears that the total
variance accounted by the first principal component is 54.76%. Factor loadings are the weights
and correlations between each variable and the falter higher the load the more relevant the
variable is in defi ni?nee onefactoid ratanedbecause itthasrae n's i o
eigenvalue over 1.

Table 5.22
PCA: Corruption Measures
. factor CORR1 CORR2 CORR3 CORR4 CORRS, pcf

(obs=588)

Factor analysis/correlation Number of obs = 588
Method: principal-component factors rRetained factors = 1
rotation: (unrotated) Number of params = b

Factor Eigenvalue Difference Proportion cumulative
Factorl 2.73778 1.74811 0.5476 0.5476
Factor2 0.98967 0.36258 0.1979 0.7455
Factor3 0.62709 0.24028 0.1254 0.8709
Factor4 0.38681 0.12817 0.0774 0.9483
Factorb 0.25864 . 0.0517 1.0000

LR test: independent wvs. saturated: chi2{10) = 1037.52 Prob>chi2 = 0.0000

Factor loadings (pattern matrix) and unique wvariances

variable Factorl Uniqueness
CORR1 0.8844 0.2178
CORR2 0.8219 0.3244
CORR3 0.8164 0.3335
CORR4 0.6140 0.6230
CORRS 0.4862 0.7636

“2 Getting Started in Factor Analysis (using STATA 10) (ver.1.5) TeRegna available at:
http://dss.princeton.edu/training/Factor.pdf
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To get a clearer pattern of the relevance of eachhlaria the factor, the study does a
vari max rotation (see-cbhabl3e® 5 .0a3) heVharnil ybl(e0s
respectively) on princi-patrbdompoadnmoder atein
It appears that the first principal compaheccounts for most of the variation in the
variables measuring corruption, bureaucracy and crime, therefore, the study retains the first

principal component.

Table 5.23
PCA Varimax Rotation: Corruption Measures
rotate

Factor analysis/correlation Number of obs = 588
Method: principal-component factors Retained factors = 1
Rotation: orthogonal varimax (Kaiser off) Number of params = 5

Factor Variance b1 fference Proportion Cumulative

Factorl 2.73778 . 0.5476 0.5476

LR test: independent ws. saturated: ch12(10) = 1037.52 Prob>chi12 = 0.0000

Rotated factor loadings (pattern matrix) and unigque wvariances

Variable Factorl Uniqueness
CORR1 0.8844 0.2178
CORR2 0D.8219 0.3244
CORR3 0.8164 0.3335
CORR4 0.6140 0.6230
CORRS 0.4862 0.7636

Factor rotation matrix

Factorl

Factorl 1.0000

5.4.1 c) Results of Principal ComponenAnalysis for Access to Finance

Variables measuringccess to financare provided in Tabl&.6. Correlation of variables
measuring access to finance is provided in Table 5.24. As expected, some of these variables are

correlated with one another.
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Table 5.24
Correlation of Measures of Access to Finance

. Corr FIN1 FINZ FIN3_reversed FINd_reversed FINS
(obs=588)
FINL FINZ FIN3_r~d FIN4_r-~d FINS
FINL 1.0000
FINZ 0.3711 1.0000
FIN3_rever-~d -0.1276 -0.0115 1.0000
FIN4_rever-~d -0.1031 -0.1430 0.0546 1.0000
FIMNS 0.3234 0.1447 -0.1039 0.0977 1.0000

From the PCA analysis of access to finance variables (Table 5.25), it appears that the
total variance accounted for by the first principal component is 32.45%. Factor loadings are the
weights and correlatis between each variable and the factor. The higher the load the more
relevant the variable is in defining the fact

Table 5.25
PCA: Measures of Access to Finance

. factor FIN1 FIN2 FIN3_reversed FIN4_reversed FINS, pcf

(obs=588)

Factor analysis/correlation Number of obs = 588
Method: principal-component factors Retained factors = 2
Rotation: (unrotated) Number of params = 9

Factor Eigenvalue Difference Proportion  Cumulative
Factorl 1.62236 0.51786 0.3245 0.3245
Factor? 1.10451 0.11293 0.2209 0.5454
Factor3 0.99158 0.27429 0.1983 0.7437
Factord 0.71729 0.15303 0.1435 0.8871
Factor5 0.56426 . 0.1129 1.0000

LR test: independent vs. saturated: chi2(10) = 193.03 Prob>chiz = 0.0000

Factor loadings (pattern matrix) and unique variances

variabhle Factorl Factor? Uniqueness
FIN1 0.8144 0.0203 0.3363

FIN2 0.6813 -0.2867 0.4537
FIN3_rever~d -0.2987 -0.1116 0.8983
FINd_rever~d -0.2241 0.8355 0.2517
FINS 0.5962 0.5580 0.3332

To get a clearer pattern of the relevance of each variable in the factor, the study conducts

a varimax rotation (see Table 5.26). Variabl e
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and 0.71, respectively) on 3prilnacd dsal madbarpatne

variable Afin4dd | oads heavily on factor 2.
Table 5.26
PCA Varimax Rotation: Measuresof Access to Finance
rotate

Factor analysis/correlation Number of obs = 588
Method: principal-component factors Retained factors = 2
Rotation: orthogonal wvarimax (Kaiser off) Number of params = =)

Factor Variance DiftTerence Proportion Cumulative

Factorl 1.59420 0.46154 0.3188 0.3188

Factorz2 1.13267 . 0.2265 0.53454
LR test: independent ws. saturated: chi2{10) = 193.03 Prob>chi2 = 0.0000

Rotated factor loadings (pattern matrix) and unigue variances

Variable Factorl Factor? Uniqueness
FIN1 0.7967 -0.1701 0.3363

FINZ 0.59536 -0.4377 0.4537

FIN3 _rever-d -0.3165 -0.0389 0.8983
FIN4_rever-d -0.0231 0.83648 0.2517
FINS 0.7099 0.4035 0.3332

Factor rotation matrix

Factorl Factor2

Factorl 0.9724 -0.2332
Factor:2 0.2332 0.9724

Here, even though two factors have an eigenvalue over 1, to keep the consistency in the
analysis, the study chosetdrai n only the first principal C ol
loads heavily on factor 2 reinforces the decision to retain the first principal component. The first
principal component is mainly influenced by the dummy variables for a recent loan and an
overdraft facility, and the proportion of fixed investment financed by banks.

5.4.1 d) Results of Principal Component Analysis for Physical Infrastructure
Variables measuringhysical infrastructureare provided in Table3.7. Correlation of
variables mesuring physical infrastructure is provided in Table 5.27. As expected, some of these

variables are correlated with one another, e X
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the total variance accounted for by the first principal component is 32.43%. Factor loadings are

From the PCA analysis of physical infrastructure variables (Table 5.28), it appears that

the weights and correlations between each variable and the factor. The higher the load the more

relevant the variable isyin def
Table 5.27
Correlation of Physical Infrastructure Measures
. corr INFR1_reversed INFRZ_reversed INFR3 INFR4_reversed INFRS_reversed
{obs=588)
INFR1_~d INFR2_~d INFR3 INFR4_~d INFRS5_~d
INFR1_reve~d 1.0000
INFRZ_reves~d 0.5934 1.0000
INFR3 0.0909 0.0942 1.0000
INFR4_reves~d -0.0668 0.1098 -0.0865 1.0000
INFRS_reve~d 0.0134 -0.0449 0.1634 -0.0139 1.0000

i ning

t

Table 5.28
PCA: Measures of Physical Infrastructure

he fact

. factor INFR1_reversed INFR2_reversed INFR3 INFR4_reversed INFRS_reversed, pcf

{obs=588)

Factor analysis/correlation Number of obs = 588
Method: principal-component factors Retained factors = 3
Rotation: (unrotated) Number of params = 10

Factor Eigenvalue Difference Proportion  Cumulative
Factorl 1.62144 0.43300 0.3243 0.3243
Factor? 1.18844 0.18750 0.2377 0.5620
Factor3 1.00095 0.18924 0.2002 0.7622
Factor4 0.81170 0.43424 0.1623 0.9245
Factor5b 0.37746 . 0.0755 1.0000

LR test: independent vs. saturated:

chi2(10) =

Factor loadings (pattern matrix) and unique variances

307.97 Prob>chi2 = 0.0000

variable Factorl Factor? Factor3 Unigueness
INFR1_reve~d 0.8788 -0.0314 -0.1374 0.2079
INFR2_reve~d 0.8818 -0.1837 0.0686 0.1840
INFR3 0.2654 0.6931 0.1053 0.4381
INFR4_reve~d 0.0238 -0.4639 0.8528 0.0570
INFRS_reve~d 0.0246 0.6768 0.4889 0.3022

a

To get a clearer pattern of the relevance of each variable in the factor, the study conducts

vari max rotati on

(see
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respectivel y)

on factor

1; v a racter .| The variabtef r 3 0

Ainfr4o | oads heavily on factor 3.
Table 5.29
PCA Varimax Rotation: Measuresof Physical Infrastructure
rotate
Factor analysis/correlation Number of obs = 588
Method: principal-component factors Retained factors = 3
Rotation: orthogonal wvarimax (Kaiser off) Number of params = 10
Factor Variance D1 fference Proportion Cumulative
Factorl 1.61289 0.45734 0.3226 0D.3226
Factorz2 1.15555 0.11317 0.2311 0.5537
Factor3 1.04239 . 0.2085 0D.7622

LR test: independent wvs.

saturate

d: chi2{10)

Rotated factor Toadings (pattern matrix) and unique wvariances

= 307.97 Probs=chi2 = 0.0000

Variable Factorl Factor?2 Factor3 Uniqueness
IMFR1_reve-~d 0.8829 0.0269 -0.1D093 0.2079
IMNFR2 _reve-~d 0.8917 -0.0099 0.1440 0.1840

INFR3 0.1732 0.6909 -0.2337 0.4381
IMFR4_reve-~d 0.0278 -0.0049 0.9707 0.0570
IMFR5_reve-~d -0.0867 0.8230 0.1133 0.3022

Factor rotation matrix
Factorl Factor? Factor3
Factorl 0.9909 0.1347 -0.0033
Factor? -0.1204 0D.8744 -0.4701
Factor3 -0.0605 D.4662 0.88B26

The software has retained 3 factors with the eigenvalue over 1; however, for consistency

purposes, the study keeps only firet principal component that captures mainly power and

water outages.

54.1 e) Results of Principal Component Analysis for Innovation

Variables measuringnnovation are provided in Table3.8 Correlation of variables

measuring innovation is provided ihable 5.30. As expected, some of these variables are

correlated with one another.

From the PCA analysis of innovation variables (Table 5.31), it appears that the total variance

accounted for by the first principal component is 38.91%. Factor loadingbeareeights and
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correlations between each variable and the factor. The higher the load the more relevant the

vari

ab

|l e i s

i n

defini

ng t

Table 5.30
Correlation of Innovation Measures

he factor 6s

. corr
{obs=588)

ave_innovl ave_innovZ ave_innov3 ave_innov4 ave_innowvh

ave_i~vl ave_i~v2 awve_i~v3 ave_i~v4 ave_i~v5

ave_innovl
ave_innov?
ave_innov3
ave_innov4
ave_innov5

[ s T e e T ]

L0000
4140
L5221
L0658
L1214

1.0000
0.3092
0.1732
0.1485

1.0000
0.1206
0.0692

1.0000

0.2220  1.0000

Table 5.31
PCA: Measures of Innovation

di

mens i

. factor
(obs=588)

ave_innovl ave_innov2 ave_innov3 ave_innov4 ave_innovy, pcf

Factor analysis/correlation
Method: principal-component factors

Rotation:

(unrotated)

Number of obs 588
Retained factors

NMumber of params

Innu
Pt

Factor

Eigenvalue

pifference

Proportion  cumulative

0.81407

0.3891 0.3891

Factorl
Factor?
Factor3
Factord
Factor$s

1.94550
1.13142
0.78751
0.68752
0.44805

0.34

30

0.09399
0.23948

0.2263
0.1575
0.1375
0.0896

0.6154
0.7729
0.9104
1.0000

LR test: independent vs. saturated:

chi2(10) =

367.34 Prob>chi2 = 0.0000

Factor loadings (pattern matrix) and unique variances

variable

Factorl

Factor?

Uniguenes

S

ave_innovl
ave_innov?2
ave_innov3
ave_innovd
ave_innovs

0.7930
0.7124
0.7431
0.3634
0.3535

-0.3122
-0.0239
-0.3054
0.6871
0.6341

0.2737
0.4920
0.3545
0.3957
0.4071

a var.i

ma X

rotat

ion (

see
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To get a clearer pattern of the relevance of each variable in the factor, the study conducts
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(0. 85, 0. 66, and O0.80, respectnovedy)! oaad flraed o

factor 2 (0.77, and 0.76, respectively).

Table 5.32
PCA Varimax Rotation: Measuresof Innovation
rotate

Factor analysis/correlation Number of obs = 588
Method: principal-component factors Retained factors = 2
Rotation: orthogonal varimax (Kaiser off) Number of params = 9

Factor Variance Difference Proportion Cumulatiwve

Factorl 1.81876 0.56059 0.3638 0.3638

Factor? 1.25816 . 0.2516 0.6154

LR test: independent vs. saturated: chi2(10) = 367.34 Prob=chiz = 0.0000

Rotated factor loadings (pattern matrix) and unique wvariances

variable Factorl Factor2 Uniqueness
ave_innovl 0.8518 0.0260 0.2737
ave_innovZ 0. 6640 0.2591 0.4920
ave_innov3 0.8033 0.0126 0.3545
ave_innovd 0.0628 0.7748 0.3957
ave_innovs 0.0549 0.7680 0.4071

Factor rotation matrix

Factorl Factor?

Factorl 0.9189 0.3946
Factor2 -0.3946 0.9189

The software has retained 2 factors with the eigenvalue over 1; however, for consistency
purposes, the study keeps only the fpshcipal component which captures such variables as
introducing a new product line, or upgrading an existing one, and investing in*R&e
summary statistics for the derived first principal components for corruption, access to finance,

physical infrastructure and innovation is provided in Table 5.33.

3 For consistency purposes, the study used the first principal component to group the elements of investment
climate together. However, in certain cases, the variation captured by the first principal component was somewhat
low. Thus, in the future, if thetidy is to distinguish between different facets of elements of investment climate, it is
possible to use two or more principal components.
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Table 5.33
Summary Statistics: First Principal Components for Investment Climate Variabés:
Corruption, Access to Finance, Physical Infrastructure, and Innovation

variable Obs Mean  Std. Dev. MIn Max
CORR_PC1 588  -5.60e-09  1.654625 -8.246243 2.693053
FIN_PC1 588  3.53e-09 1.27372 -2.279011 4.805938
INFR_PC1 588 -2.61e-09  1.273359 -6.78003 1.146284
INNOV_PC1 588  2.50e-10 1.39481 -3.284559  3.450925

5.4.2 Results and Analysis of the HLM with 2levelsunder the RQ2 (Step 7)

5.4.2 a) The Model under the RQ2
This section presents the results from the hierarchical linear maitieP-levels used to

address the hypotheses underdgbeondresearch question (R®ad). The overall HLM model

used to test whether the effect of trade policies (TP) on firm total factor productivity (TFP)

changes depending on the level of investmentatk characteristics (IGuch corruption, access

to finance, physical infrastructure and innovai®as follows

log TFRK = 00 + %01 TP+ 210"Cj + 20" TPy + 230" ICj + %0* IC) * TPy

+ 011 TRFCjic + %1 TRETPj + 951 TRFIC ¢ + 201 TR ICjc * TPy +

+ Ukt Uok+ UsCiic + U2k *TPj + Usk *IC i + ua® 1Cjc * TPy

Or, in other words:

log TFRx = 200+ %1 TradeCountry + 919 Ci + 9o Tradelndustry +

+ 20" InvClimatg, + %0* [I nvClimatey, * Tradelndustry]+

+ qipTradeCountry *Cj

[ TradeCountry * Tradelndustry] +

Fixed

>Effects

+ zprradeCountry* InvClimatey] + 41 [dradeCountry* InvClimatey* Tradelng
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+ j +Wok + U*Cik + ux* Tradelndustry + uzy * InvClimatey +
Random

+ ug* [ InvClimatey * Tradelndustry ] Effects

Where:
log TFR« = log-level of firm total factor productivityaggregated to the industigvel | in
countryk
Cik = control variables (i.e. firm characteristics) of fiilnaggregated to thmdustrylevel j in
countryk
Tradelndustry , or TPk = the vector of industrevel trade policies in industfyand countryk,
(fixed effects)
TradeCountry, or TP« = the vector of countrevel trade policies in countiy (fixed effects)
InvClimate , or ICj = investment climate variables in indust@nd countri (fixed effects)
2 = regression coefficients

L.] Uok, Uik Uz Usk Ug = iid random terms determined independently of production inputs

(random effects)

5.4.2 b) Results of Hypotheses Testg under theRQ2

A H11: Industry Protection: Negative relationship betweemdustry protectionand
manufacturingfirm TFP changes depending on levels af) corruption, b) access to
finance, c) physical infrastructure, and d) innovation.

The results irModels 4453 (Tables 5.34 and 5.3psupport the propositions made in H11 on
the negative impact of trade protection measured by import tariffs.

Similar to RQ1, when the study introduces the interaction term between the tariff and the
rank of the industrywe can be reasonably sure that the effect of import tariffs on TFP of firms in

the top four export industries is negative and statistically significant.
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Access to financexhibitsa positive and statistically significarglationship to firm TFP; the
coeficient for the interaction term between access to finance and applied import tariffs, for firms
in the top four export industries, is negative.

The main effect of corruption on firm TFP is negative. Interestingly, for firms in all
industries, the coeffient for the interaction term between the import tariff (2008) and the level
of corruption is positive and statistically significant at 99% confidence level (Models 44 and 45)
suggesting that more corrupt councayd easndarter y i
reduce the negative impact of import tarifiSshi s f i nding supports the
hypothesis that corruption helps smooth the business processes in developing countries and
speeds up the importing of goodsis finding holds fotwo measures of productivity: firm TFP
and labor productivity.

The main effect of infrastructure is positive and statistically significant in the case of labor
productivity. For firms in all industries, the interaction of import tariffs with access ysiqai
infrastructure is negative and statistically significant, in the case of labor productivity, suggesting
that the countries with higher import tariffs and better infrastructure are characterized by a more
negative slope of labor productivity.

The man effect of hnovationon firm productivity seems tdbe positive and statistically
significant. For firms in all industries, the interaction of import tariffs with the level of
innovation suggests that the more innovative firms are affected in a negagiy@owever, the
effect is not so robust once the study controls for EU membership.

The interactions between the ntamiff barriers and the elements of investment climate in the
ECA region have to be interpreted with caution; as mentioned before, therddéhe NTB is

available only for select countries (Model 53).
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Models 45, 47, 49, 5land 2 provide the results with EU membership and the interaction
bet ween EU membership and rank of Ndmeofthendust rr

interactons between EU membership and rank of the industry are statistically significant.
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Table 5.34
RQ2. HLM Results: Applied Import Weighted Tariffs
Dependent Variable is Log of TFP (2009)

Fixed Effects Industry Protection Model 43a | Model 44a | Model 452 | Model 46a | Model 47a | Model 482 | Model 49a | Model 30a | Model 31a | Model 52a | Model 53a

Intercept Yo Intercept yp 28.82%*= | 3327**= | 22 §1** 35.15%*= | 22.65%* 35.55%** | 13.50%* 36.38%%* | 25 80%%* | 2563%** | 1700

TPy 1 Weighted Taniff (2008) S154EE 043 -1.36%* -0.25 -1.43%** -0.36 -1.89%** | 086
Tariff (2008) * Rank 1-4 -2.50%* -2.20%# -241** -1.67 2.07*
NTB Freq. Ratio (1990) 3671
Core NTB * Rank 14 -322 g***

Cix o Firm Age 0.028 -0.021 -0.006 -0.031 -0.009 0.046 -0.023 0027 0011 -0.012 0336
Skilled Labor -0.006 -0.005 -0.012 -0.001 -0.007 -0.002 -0.002 0.003 0.008 -0.013 -0.031
State ownership 0.181** 0.152** 0.178** 0.164%* 0.180*= 0.165%* (0.193** 0.167** 0.180** 0.179** 0.036
Foreign ownership 0.016 -0.017 -0.039 0.006 -0.024 0.016 -0.012 0.003 0.021 -0.033 0.122
Importer -0.110* 0.114* -0.100* -0.113* -0.105* 0.124* -0.119% 0.107* 0.111* 0.117* -0.011
Size 15.87%= | 1707#== | 1721%** | 1621**= | 1643%=* | 16.50%** | 16.57*= | 1587*** | 1560%** | 1685%** | 1000%*=
Rank 1-4 6.961** 5.006 17.62** 5.003 16.97*= 597 17.21** 7.22** 15.50%* 16.33** 2061*

IC 130 Corruption -2.034%= | 0200% | g 361%** | 3046 | -2475F -3.001** -2.500%% | -3.023% | -2.561°F -2.561* 3173
Access to Finance 3812+ 4042 3.505* 4224% 2031 3.608*%* 3155+ 3.242% 2030 2939 -0.653
Physical Infrastructure 2273 1.863 0.216 2.106 0422 4.762* 3.102 2038 0.444 0.444 -13.83**
Innovation 1.869 1472 2234 1.152 2088 1.179 2071 4.160%* 4 100** 4.100** 10.34%**

ijk$ICJI Y40 Corruption* Tariff (2008) 1 4q#++ 1.32%*= 126+ 7353
Finance*Tariff (2008) (04487 | -0.08 E.??l O 056 Udﬂj}_ Eglg-g“
Infrastr. * Tanff (2008) o el s . N peill i
Tnnovation®Tariff (2008) (0497 .73+ (g;l}t 0430 -109.2*

TP vo; EU 1137 15.71% 14.76% 15.36* 1071 036

TRy *TPy 2

TPy *Cix 1 EU* Rank 1-4 0.78 0.39 052 0.37 0.87 -147

TP*ICk 3

TPE*ICik *TRk py

Random Effects

Intercepty ua 222 gr*= 139.7== 100.1 199 jx*= 886 192 5%+ 913 176.7%= 4.6 86.6 4536

Ca M Rank 14 3921 409.1 403.6 326.5 3448 14216

TPy tix

IC;k s

TPJ] *IC‘_—k U

Residual & 2079.5%** | 215 | 2025.0%** | 21700 | 2076.9%** | 2163.5*** | 2068.7*** | N57.1F* | 2084.1%F** | 2345 | 1561 8%

Model Fit Statistics | Model Fit Statistics

Deviance Deviance 61991 61752 612049 61926 61448 6189 9 61421 61877 61426 61281 17812

AIC AIC 6227.1 6207.2 61719 6224.7 6186.8 6221.9 6184.1 6219.7 6184.6 6176.1 18212

BIC BIC 62883 62772 6263.7 62047 6278.6 62919 62759 62807 62765 62811 18854

Note: significant at: ***- 99%, ** - 95%, *- 90% confida c e

| eivthee labove Gageflicients for the top four export industries.
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Table 5.35

RQ2. HLM Results: Applied Import Weighted Tariffs
Dependent Variable is Log of Labor Productivity (2009)

Fixed Effects Industry Protection Model 43b | Model 44b | Model 45b | Model 46b | Model 47b | Model 48b | Model 40h | Model 50b | Model 51b | Model 52b | Model 53b

Intercept ygo Intercept 59 9 37k 9 57HEE 8 04 kk* 9 59%k* 8 94¥k+ 9 G2F¥F 8 96*** 9 g2¥¥# 8 96%#+ 8 9p*+# 8 87¥%+

TPk 720 Weighted Tariff (2008) -0.049%%% | _0043%kk | _0047FFF | 0 412%F% | 0052%k* | _0.046%FF | _0.055%F+ | _0.049%kE | ) 051¥k*
Tariff (2008) * Rank 1-4 -0.022 -0.017 -0.021 -0.009 -0.017
NTB Freq. Ratio (1999) -0.277
Core NTB * Rank 14 3401%

Ci 110 Firm Age -0.002 -0.002 -0.001 -0.002 -0.001 -0.003 -0.002 -0.002 -0.001 -0.002 -0.002
Skilled Labor -0.001%*% | _0.001%** | _0.001%** | -0.001%** | -0.001%** | -0.001%** | _0.001%** | _0.001%** | _0.001%** | _0.001%** | _0.001***
State ownership 0.003%* 0.003%* 0.002* 0.002% 0.003* 0.002% 0.002* 0.002% 0.003% 0.002% 0.006%*#*
Foreign ownership 0.003%%* 0.003%* 0.003% 0.003%* 0.003* 0.003%%* 0.003%%* 0.003%# 0.003% 0.003%# 0.007%%*
Importer 0.001 0.001 0.001 0.001 0.002*% 0.001 0.001 0.001 0.002% 0.002 -0.001
Size 0.079 0.095 0.085 0.092 0.085 0.101 0.089 0.081 0.075 0.087 0.087
Rank 1-4 0.119*% 0.083 0.154 0.081 0.133 0.069 0.145 0.103 0.122 0.148 -0.082

ICs 730 Corruption 0.016 -0.063* -0.055 0.004 0.015 0.006 0.016 0.006 0.015 -0.041 0.005
Access to Finance 0.038 0.048 0.047 0.038 0.029 0.042 0.039 0.037 0.037 0.018 0.018
Physical Infrastructure 0.148%** 0.138%** 0.114%%* 0.147%k* 0.123%* 0.229%%* 0.209%* 0.130%H* 0.119%+ 0.180%H* 0.079
Tnnovation 0.056%* 0.038 0.044 0.036 0.042 0.034 0039 0.079%# 0.071%* 0.067* 0.14]#*#

TPL*ICik 40 Corruption* Taniff (2008) 0.015%** 0.016%*+* 0.013%* -0.893*
Finance*Tanff (2008) (0.01)° 0.002 0.003 0.004 0.242
Infrastr.* Tariff (2008) (-0.02)¢ -0.022%*= -0.023%*#* -0.019%*= -2.887
Innovation*Taniff (2008) (0.01)° -0.011%* -0.007 -0.006 0.095

(0.01)*

TPy yo EU 1.46%#+ 1.51%%% 1.49%#+ 1.53%#% 1.46%* 1.65%**

TPy TPy y2

TP, ‘?Cjk 11 EU* Rank 1-4 -0.002 -0.004 -0.003 -0.005 0.002 0.03

TR*IC; 73

TPK*ICik *TPjk yy

Random Effects

Intercepty uge LSRR 1| IR 0.96%** LB 0.96*** 141%* 0.96*** LEERE 0.95%*= 0.97**=* 043

Ci up Rank 1-4 0.13 0.13 0.12* 0.11* 0.12 0.21

ijk Mg

ICs uzm

ijk xICJk Ugp

Residual gz (EFRA .53+ .51 %4+ .53+ ] .53+ ] (.53*** R0 0.49+** 0.38***

Model Fit Statistics Model Fit Statistics

Deviance Deviance 1501.6 1484 9 14712 14923 14787 1482 4 1468.8 1488.1 14773 14872 4375

AIC AIC 1529.6 1516.8 15132 152413 15208 15144 1510.8 15201 15193 15352 4875

BIC BIC 15908 1586.8 1604.9 15943 1612.6 15844 1602.7 1590.1 1611.1 1640.2 562.5

Note: significant at: ***- 99%, ** - 95%, *- 90% confidencé e v e I the abawedcoefficients for the top four export industries.
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Since there is a statistically significant variation at the cotletrgl, the study incorporates the
countrylevel predictors into the model. That can be donentsting the second hypothesis.

A H12: Trade AgreementsPositive relationship betweenternational and regional trade
agreementsand firm TFP changes depending on levels a) corruption, b) access to
finance, c) physical infrastructure, and d) innovation.

From the results of the Models 583a, we can see that the variance component for the
random intercept at the country level became not statistically significant once the study
introduced EU or WTO membershigee Table5.36). This suggests that the study may be
justified in constraining the effect to be fixed. In the case of labor productivity, there remains
some countrtevel variance unaccounted for in the model (Models&3l).

The variance component corresponding te dummy variable for the four top export
industries and crodsvel interactions between membership in EU/WTO and the dummy variable
for the industry being in the areonpt sthtistivpally i n
significant.Such interactin allows testing if the effect of the industry being in the top four in the
countryaos export portfolio wvaries bet ween
statistically significant.

Overall, for firms in all industries, these results supporthiyy@othesis that membership in
EU or WTO is positively associated with firm productivity, measured as total factor productivity

and labor productivity and aggregated to the inddstvgl. However, the main effect does not

differ dependingontherankthatn dustry hol ds i n the countryods

of corruption is negative, while the main effect of access to finance is positive, in the case of firm
TFP. In the case of labor productivity, the main effects of access to physicalrudhast and

innovation are positive and statistically significant.
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The interaction terms between EU/WTO membership and the elements of investment climate
are provided below in Models 58 and 6663 (see Tables 5.36 and 5.37).

For firms in the top fourxport industries, the interaction between membership in EU/WTO
and the corruption level indicates that firms in the EU/Wh@&mber countries with higher
levels of corruption exhibit a slope, which is positive, and is statistically significant. For firms in
all industries, firms in the EU/WT@nember countries with higher levels of corruption are
characterized by a more negative slope of productivity.

For firms in the top four export industries and for firms in all industries, the interaction
between memberghiin WTO/EU and access to finance is negative and statistically significant
suggesting that countrigsembers with better access to finance are characterized by a more
negative slope. That could be explained by the negative and contagious consequédnoes the
in these countries could experience as a result of a global financial crisis, which had 2009 as its
peak.

For firms in the top four export industries, the interaction term between membership in WTO
and access to physical infrastructure is positivé statistically significant, meaning that WTO
countries with better infrastructure had firms with higher productivity.

The interaction term between membership in EU/WTO and innovation is positive and
statistically significant, suggesting that firms witiigher levels of innovative activities in

EU/WTO-member countries are characterized by a more positive productivity slope.
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Table 5.36
RQ2. HLM Results: Membership in EU
Dependent Variables at®g of TFPand Log ofLabor Productivity(2009)

Fixed Effects Trade Agreements | Model Model Model Model Model Model 54b | Model Model Model Model
54a 55a 56a 57a 58a 55h 56hb 57h 58h

Intercept 759 Intercept yg 22 41%+* 21.96%+* 22 41%* 22.66%* 19.09%* 8.72%** 8. T1*** b A 8.7Tr** 8. 71***

TPy yx

Cix 710 Firm Age 0.009 0.007 0.009 0.011 -0.026 -0.001 -0.001 -0.001 -0.001 -0.001
Skilled Labor -0.005 -0.006 -0.005 -0.006 -0.013 -0.001%** | -0.001*** | -0.001*** | -0.001*** | -0.001***
State ownership 0.198** 0.196%* 0.198** 0.198** 0.155%# 0.003** 0.003** 0.003** 0.003** 0.003**
Foreign ownership | -0.011 -0.016 -0.011 -0.007 -0.058 0.003** 0.003** 0.003** 0.003** 0.003**
Importer -0.115%* -0.114%+* -0.115* -0.116* -0.111* 0.001 0.002 0.002 0.002 0.002
Stze 15.24%%% [ 1547%%% | 1525%*% | 1516%*F | 18.71*** 0.065 0.071 0.062 0.067 0.072
Rank 1-4 8.31 g.19 8.29 843 7.09 0.093 0.089 0.098 0.113 0.091

IC;k 730 Corruption -2.441 -2.034 -2.435 -2.432 -2.558* 0.023 0.036 0.023 0.018 0.022
Access to Finance 3.402* 3.451* 3.388 3.347* 2873 0.041 0.042 0.089** 0.037 0.038
Infrastructure 0.437 0.487 0.441 0.693 0.851 0.129*= 0.129** 0.121** 0.203*** | 0.131**
Innovation 2.265 2234 2.257 2321 -2.131 0.059** 0.061** 0.066** 0.062** 0.049

TP IC 140

TPy 701 EU 18 26** 15.79* 18.25%* 20.34** 16.92%** 1.65%** 1 55%%* 1.68%** 1.96*** 1 p4*=*

TP, *TPy 12

TP, *Cy vz EU * Rank 14 0.481 0.796 0.488 0.278 0274 -0.004 0.005 0.003 -0.037 -0.004

TPk*IC;k Va1 Corruption*EU 2337 0.072
Finance*EU (11.8*%* | 0.043 (-0.14%* | -0.148**
Infrastructure*EU (-15.1¥%)* | 3.489 (-0.04)° -0.553%==
Innovation*EU (20.35° 12.07%** (-0.08)* 0.028

(7.69)* (0.12y°

TPE*ICik *TPik py

Random Effects

Intercepty zge 73.8 67.7 76.3 94.2 58.2 1.03%*=* 1.02%** L.O1*** 1.17%** 1.01%**

Ci un Rank 1-4 351.5 3183 354.1 3548 3753 0.13 0.12 0.14 0.12 0.13

TPy ux

IC_-LJJJ‘*

TPjL sICJ'k g

Residual g 2098 6%** | 2107 8*** | 2101.5%** | 2096.2%** (2065 5%** 0.53%=*= 0.53%%* 0. 53%** 0.52%%% 0.53%=*=

Model Fit Statistics | Model Fit Statistics

Deviance Devwiance 6154.1 6149.2 6149.6 61479 6137.1 1481.3 1483.7 1479.5 1469.8 1484.9

AIC AIC 6190.1 6187.2 6187.6 61859 6175.1 15173 1521.7 15175 1507.8 15229

BIC BIC 6268.8 6270.3 270.7 6269.1 6258.2 1595.9 1604.8 1600.6 1590.9 1605.9

Note: significant at: ***- 99%, ** - 95%, *-9 0 %

conf i deintlteaboVameffieidnts forfitte dop four export industries.
The dependent variable in Models 58&b is the Log of Labor Productivity.
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Table 5.37
RQ2. HLM Results: Membership in WTO
Dependent Variables atég of TFPand Log ofLabor Productivity(2009)

Fixed Effects Trade Agreements Model Model Model Model Model Model Model Model Model Model
59a 60a 6la 62a 63a 59h 60h 61h 62h 63b
Intercept yo0 Intercept yop 15.01 11.51 15.02 15.03 16.19* 8 p2*** 8554 8.60%** 8.61%** 8 p2*=*
TPy 72
Cix 110 Firm Age 0.016 0.029 0.008 0.015 0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Skilled Labor -0.004 -0.005 -0.002 -0.004 -0.007 -0.001**= | 0.001%** | 0.001*** | -0.001*** | -0.001%*=*
State ownership 0.167** 0.151% 0.174** 0.167%# 0.157*= 0.003*=* 0.003** 0.003** 0.003%* 0.003*=*
Foreign ownership -0.022 -0.054 -0.021 -0.023 -0.026 0.003** 0.003* 0.003* 0.003* 0.003*
Importer -0.113* -0.092 -0.118* -0.115* -0.098 0.001 0.002* 0.002* 0.002 0.002
Size 16.11%%% | 16.19%** | 15.83%** | 16 18*%** 16.21%#= 0.079 0.082 0.052 0.093 0.076
Rank 14 14.22 13.82 15.14 14.12 11.59 0.333* 0.331** 0.397** 0.329* 0.294*
ICyk 30 Corruption -2.564* 2.364 -2.478% -2.536* -2.767* 0.019 0.111%** | 0.013 0.019 0.016
Access to Finance 3.403* 3.508%# 1.615%* 3.373% 3.389* 0.046 0.042 0.281%** | 0.037 0.042
Infrastructure 0.382 1.129 -0.002 0.706 0.429 0.151%** | 0.148%** | 0.101%** 0.214%** | .145%**
Innovation 2611 2.755% 2.732* 2.638* -2.506 0.059** 0.066** 0.074*** | 0.064** -0.037
TP *IC L ya0
TP, o1 WTO 18.86%** | 1908*** | 18 33%** | [ g7*** |17 03*#* 1.09** 1.09** 1.07** 1.09** 1.08%*
TPy *TPy yi
TP *Cyx v WTO* Rank 14 -7.833 -8.569 -1.636 -7.749 -6.667 -0.362* -0.356* -0.383* -0.349 -0334
TPFIC v Corruption* WTO A -0.151%**
Finance* WTO (123%%)* | -6.228* (-0.03)° -0.343%*
Infrastructure® WTO (-8.85%)° -0.771 (-0.02)° -0.149
Innovation® WTO (24.3%y° 6.939%* (-0.19)* 0.133%=
(13.1*%* (0.09)*
TPK*ICik *TPik 3y
Random Effects
Intercepty, gy 369 231 359 397 54.6 1 48%** 1 41%** 1 42%%* ] 5% 1.01%**
Cip Rank 1-4 3855 307.1 433 6* 3918 376.6 0.11 0.09 0.14 012 0.13
Tpik U
ICjk 3L
TF’jk *chk gy
Residual e 2092 3%%% | J085.7F¥* | 2079.9%** | 2004 1#*+* |208] 4*** 0.53%%=* 0.53%** 0.51%** 0.52%%* 0.53%==*
Model Fit Statistics | Model Fit Statistics
Deviance Deviance 6169.1 6157.7 6161.7 61645 6161.2 14879 14841 14635 14886 14849
ATC ATC 6205.1 61957 61997 62025 61992 15239 1522.1 15015 1526.6 15229
BIC BIC 62839 6278.9 2829 6283.6 2823 1602.7 1603.2 15847 1609.8 1605.9

Note: significant at: ** - 99%, ** - 95%, *- 90%confidence level i theaboveoefficients for the top four export industries.
The dependent variable in Models 568D is the Log of Labor Productivity.
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The next hypothesis is checking whether the access to the key intermediate inputs such as
machinery and equipment has any effect on the productivity of manufacturing firhe
proposition regarding the effect of import tariffs on imported equipment is tested under the third
hypothesis:

A H13: Import Tariffs: Negative relationship betweemports tariffs on key inputand
firm TFP changes depending on levels afcorruption, b) access to finance, c) physical
infrastructure, and d) innovation.

Because the alternative hypothesis is directional, two conditions need to be met. First, the
printed probability has to be divided by 2 before being compared tdpghe levé0.05set prior
to the beginning of the analysis. Second, the coefficient has to be consistent in directionality with
the alternative hypothesis. Even though the coefficient on applied wweahted tariffs on
intermediate inputs such as key machinery aquipment is negative, thevplue divided by two
is still larger than 0.05 for both firm TFP and Labor Productivity (B&lgles 5.38-5.39 Models
64-72). Thus, we cannot reject the null hypothesis and cannot be reasonably sure that the effect
of applied import weighted tariffs on intermediate inputs for firms in the top four export
industries, as well as for firms in all industries, is negative.

The main effect of corruption is negative, while the main effect of access to finance is
positive, in the casof firm TFP. In the case of labor productivity, the main effects of access to
physical infrastructure and innovation are positive and statistically significant.

Most of the interactions between the applied impgeighted tariffs on intermediate inputs
and the elements of investment climate are not statistically significant. The only interaction that
has been positive and statistically significant is an interaction between the access to physical
infrastructure andariffs on intermediate input the cae of labor productivitfTable 5.39,

Models 6970Db). It appears that firms in countries with higher import tariffs on intermediate
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inputs butwith better physical infrastructure are characterized by a more positive slope of labor
productivity.

In addition, the study introduces the crdesel interaction in the model between a
countryodos characteristics such as membership
being the in the top four in the natThends e
variation accounted for by the degree of innovation is being captured by the EU membership

(Model 72b).
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Dependent Variable is Log of TFP

Table 5.38
RQ2. HLM Results: Import Tariffs on Key Inputs: Machinery and Equipment

Fixed Effects Input Tariff Model 64a | Model 65a | Model 66a | Model 67a | Model 68a | Model 69a | Model 70a | Model 71a | Model 72a
Intercept vgo Intercept ygo 31.58%*%* 31.61%%* 23.3]%* 31.66%%* 23.88% 31.45%** 22.23%* 31.77*%* 23.89%%
TPy Y20 Input Tariff (2008) -1.598 -1.599 -0.533 -1.624 -0.726 -1.574 -0.397 -1.491 -0.604
Input Tariff *Rank1-4 -4.196 -4.269 -4 723% -4311
Cix Y10 Firm Age -0.024 -0.024 0.035 -0.023 0.039 -0.026 0.035 -0.023 0.039
Skilled Labor -0.001 -0.001 -0.007 -0.001 -0.006 -0.001 -0.006 -0.001 -0.006
State ownership 0.178%* 0.178%* 0.179%%* 0.178%* 0.182%%* 0.179%* 0.184%* 0.181*%* 0.184#%*
Foreign ownership 0.018 0.018 -0.004 0.017 0.015 0.017 -0.018 0.022 -0.011
Importer -0.113% -0.114* -0.118% -0.114* -0.117# -0.116% -0.123* -0.116% -0.119%
Size 15 86%** 15.86%*F* 15.8]1%%* 15.86%** 15.58%%* 16.03%#* 16.57%%* 15.71%%* 15.53%%*
Rank 1-4 7.06% 7.06% 15.29% 6.81* 15.05* 7.03* 15.07%* 7.09% 1501*
ICy 130 Corruption -2.736% -2.721 -1.107 -2.799* -2.288 -2.689% -2.031 -2.644% -2.221
Access to Finance 3.599% 3.597% 2677 4.018% 2711 3.538% 2487 3.647* 2862
Infrastructure 2176 2171 0.029 2249 0.363 1.673 -2.208 2203 0.445
Innovation 1.794 1.793 2.024 1.769 2.163 1.807 2.187 1.307 1.691
TP *IC Y40 Corruption*Tanff -0.006 -0.667
Finance*Tariff (-1.35)% -0.255 0.072
Infrastr.* Tariff (n.a)? 0.239 1.079
Inmovation*Tanff (1.88)° 0.291 0.255
(1.69)°
TPy vo; EU 18.2]1%%* 17.15%%* 18.63%* 17.14%%*
TPy *TP, yn 0313 0.147 0373
TPy :;Cjk Y1 EU* Rank 1-4 0.191
TP*IC; 731
TP, :;[C;k :;TP‘.k Va1
Random Effects
Intercepty ug; 243 1%+ 245 g¥¥* 1219 239 gd# 109.7 251 8¥** 1301 257 8%** 121.7
Ci up Rank 1-4 7589 680.8 7809 684.5
TPJ'k Wog
ICjk [E7S
Tij *IC‘.L. g
Residual &5 2173 9%*# 2177.2%%% | 2044 7¥** 2178.2%%% 2057.9%%% | 2175 6¥** 2042 9%*# 2173 .8%%%* 2054 2%%*
Model Fit Model Fit Statistics
Statistics
Deviance Deviance 61953 61946 61419 61939 6142 4 6193 4 61409 61939 61427
AlC AIC 62253 6226.6 61839 62259 6184 4 62254 61829 62259 61847
BIC BIC 6290.9 6296.6 6275.8 62959 6276.2 6295.4 6274.8 6295.9 6276.5

Note: significant at*** - 99%, ** - 95%, *- 90% confidence level

i thedabovecoefficients for the top four export industrjesa.i not available.
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Table 5.3
RQ2. HLM Results: Import Tariffs on Key Inputs: Machinery and Equipment
Dc;pendent Variable is Log of LabBroductivity(2009)
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Fixed Effects Input Tariff Model 64b | Model 65b Model Model Model Model Model Model Model
66b 67b 68b 69b 70b 71b 72b
Intercept oo Intercept yoo 9. 41%** 9. 45% k% AR 9.46%** 8.82%** 9. 42% %% BRIk 9. 46*** 8 824k
TPy 120 Input Tariff (2008) -0.023 -0.054 -0.062 -0.059 -0.062 -0.052 -0.059 -0.052 -0.057
Tariff *Rank1-4 0.054* 0.055 0.067* 0.055 0.058* 0.061 0.061%* 0.061
Cix Y10 Firm Age -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Skilled Labor -0.001*** -0.001*** -0.001%** | -0.001%** | -0.001*** | -0.001%** | -0.001%** | -0.001*** | -0.001%**
State ownership 0.003** 0.003 %% 0.003%* 0.003** 0.003%* 0.003%* 0.003** 0.003%* 0.003**
Foreign ownership 0.003** 0.003 %% 0.003%* 0.003** 0.003%* 0.003%* 0.003** 0.003%* 0.003%*
Importer 0.001 0.002 0.002 0.002 0.002 0.001 0.002 0.001 0.002
Size 0.082 0.083 0.067 0.085 0.067 0.123% 0.119 0.078 0.066
Rank 1-4 0.121%* 0.029 0.005 0.021 0.005 0.031 -0.009 0.021 -0.001
IC; y30 Corruption 0.014 -0.001 0.011 0.008 0.018 0.012 0.025 0.009 0.019
Access to Finance 0.035 0.048 0.044 0.036 0.029 0.028 0.019 0.053 0.047
Infrastructure 0.152%%* 0.152%%* 0.132%* 0.145%* 0.129%* -0.019 -0.073 0.153%** 0.133%**
Innovation 0.056** 0.056%* 0.059%* 0.056** 0.060%* 0.058** 0.061** 0.029 0.037
TPL*IC; Yo Corruption* Tarff 0.005 0.004
Finance*Tariff (-0.04**)* | 0.008 0.009
Infrastr.* Tariff (n.a)® 0.064%%% | 0.076*%%*
Innovation*Tariff (0.022) 0.016 0.013
(-0.03)*
TP, o EU 1.62+%% 1.62%%% 1.79%+% 1.61%%*
Tpk :?Tp‘-k Yz -0.003
TP, *Cy 711 EU* Rank 1-4 -0.003 -0.003 -0.016
Tpk*IC‘-k Vi1
TPk 3[(:11-1; *Tpk Y41
Random Effects
Intercepty, tg: 1.51%%=* 1.51%%* 0.97%*= 1.49%%* 0.97*** 1.58%%* 0.93%=* 1.47%%= 0.96%**
Cp up Rank 1-4 0.129 0.13 0.16 0.13
TPy uzx
Ic'jg Uag
TPJk xICJ]; Uag
Residual ¢z 0.56%** 0.53%%* 0.53%%* 0.55%%* 0.53%** 0.55%** 0.52%%* 0.55%%= 0.53%%*
Mouodel Fit Statistics | Model Fit Statistics
Deviance Deviance 15059 1514.6 14951 15139 14942 1504.6 1481.2 15129 14939
AIC AIC 15359 1548.6 1537.1 1547.9 1536.2 1538.5 1523.3 1546.8 15359
BIC BIC 1601.6 1623.1 1628.9 1622.3 1628.1 1612.9 1615.1 1621.2 1627.7
Note: significant at: ** - 99%, ** - 95%, *- 90%confidence levelfi aiche aboveoefficients for the top four export industrjesa.i not available.




A H14: Value-Added Tax: Negative relationship between value addes {VAT) on
imported materials and firm TFP changes depending on levels of: a) corruption, b) access
to finance, c) physical infrastructure, and d) innovation.

Since the data on value added tax (VAT) is measured at the country level, the study
introduces Ba interaction between the measure of value added tax and the industry control
variables such as a dummy for the industry be
(Rank %4). The results of such model are displayed in Takle (Model 73a for FP, Model
73b for Labor Productivity. For firms in the top four export industries, the effect is positive,
thus, we cannot reject the null hypothesis. For firms in all industries, the effect is not statistically
significant.

The interaction terms betwedhe VAT rate and the elements of investment climate are
provided below in Models 747 (see Table 5.40).

The main effect of access to finance is positive and statistically significant and is equal to
3.778 (Model 75a)The interactionterm between the VA rate and the access to finance
indicates that the countries wighhigher VAT rate and better access to finance exhibit a slope
equal to-0.8 for firms in the top four export industried .59 for firms in all industrieswhich
is negative andtatistically significantEven though the hypothesis on the negative effect of the
VAT rate on productivity of firms in the top four export industries and firms in all industries has
not been supported, this interaction term shows that firms in coumtilesbetter access to
finance and a higher VAT rate are characterized by a more negative slope, and are affected in a
more negative way if the VAT rate is high. This finding holds for labor productivity as well.

The main effect of access to physical infrasture is negative and statistically significant
and is equal t661.81 (Model 76a)For firms in all industries hie interaction between the VAT

rate and access to physical infrastructure is positive and statistically signifioesanting that
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countrieswith better infrastructure and higher VAT ratare characterized by slightly higher

firm TFP. One of the reasons is the positive relationship between the collection of taxes and their
use for infrastructure needs. Thus, countries that have a betteltotion systemand a higher

VAT tax rate could afford building a better infrastructubecordingly, firms in countries with

better access to infrastructure aachigher VAT rate are characterized by slightly higher
productivity measured as TFP.

The maineffect of degree of innovation is negative and statistically significant (Model 77)
For firms in all industriesthe interaction term betweethe VAT rate andthe degree of
innovation is positive and statistically significaiihis suggestshat across b industries,firms
with higher levels of innovative activities and higher VAT saéee characterized by more
positive slopeof TFP.

A H15: Value-Added TaxRefund Negative relationship betweenime period to reinstate
the VAT changes depending on lév®f: a) corruption, b) access to finance, c) physical
infrastructure, and d) innovation.

The results of testing for the effect of the refund period required to obtain the VAT refund on
firm productivity are provided in Model 78la(seeTable5.41). Sine this variable is measured
at the country level, the study introduces the ctegsl interaction between the time period to
obtain the tax refund and the dummy variable for the industry being in the top four. For firms in
the top four export industriegje cannot be reasonable sure that the effect is other than zero. For
firms in all industries, the effect of the time period to obtain the VAT refund has a negative and
statistically significant effect on firm performance, measured by the TFP. It is Saggbstt a
longer time period to reinstate the VAT is associated with a decrease in the average firm
productivity measured by the TFP. The effect is still negative but not statistically significant in

the case of performance measured by labor productivity.
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We cannot be reasonably sure that the main effect of corruption is other than zero. However,
the interaction term between the time required to obtain the VAT refund and the degree of
corruption is negative and statistically significant, suggesting itmas fin countries with higher
degree of corruption and with a longer wait for the VAT refund are characterized by a more
negative slope of productivity.

We cannot be reasonably sure that the main effects of adoedmance/physical
infrastructure are o#r than zero. However, the interaction terms between the time required to
obtain the VAT refund and the access to finance/physical infrastructure are negative and
statistically significant, suggesting that firms in countries with better access to firtaysiegb
infrastructure but having a longer wait for the VAT refund are characterized by a more negative
slope of productivity. The finding on physical infrastructure holds for firms in the top four export
industries, as well as for firms in all industridodel 81, Table 5.41).

The main effect of degree of innovation is positive and statistically significant. However, the
interaction term between the time required for obtaining the VAT refund and the degree of
innovative activities is negative and statially significant in the case of labor productivity,
suggesting that more innovative firms in countries with the longer wait for the VAT refund are

characterized by a more negative slope of labor productivity (Model 82b, Table 5.41).
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Table 5.40
RQ2. HLM Results: Value Added Tax (VAT)
Dependent Variables ateg of TH? and Log of Labor Productivity (2009)

Fixed Effects VAT Model Model Moadel Model 76a | Maodel 77a Madel 73b Model Model Model Moadel
73a Tda 75a T4h 75h T6h 77h

Intercept yog Intercept ypp 64.38% T1-713> 76.94%* 46.87 76.38%% R 6.24%%* Al 6.36%%* 6. 47%%*

TPy

Cik 710 Firm Age 0.003 0.016 -0.012 0.014 0.003 -0.001 -0.001 -0.002 -0.001 -0.001
Skilled Labor -0.004 -0.004 -0.002 -0.004 -0.006 -0.001*%** | 0.001*** | -0.001*** | -0.001*** | -0.001***
State ownership 0.186%* 0.184%* 0.207%** 0.171** 0.177** 0.003** 0.003%** 0.00g %% 0.003** 0.003%*
Foreign ownership -0.011 -0.003 -0.009 -0.016 -0.015 0.003** 0.003** 0.003** 0.003** 0.003**
Importer 0.113* 0.113* -0.108* -0.106* -0.088* 0.002 0.002 0.002** 0.002 0.002%*
Size 15.89%** 15.53%%* 15.61%** 15.03%%* 16.06%** 0.079 0.082 0.053 0.078 0.085
Rank 14 -62.95 -58.57 -70.21 -75.32 -86.01** 0.043 -0.033 -0.483 0.039 -0.294

IC; 730 Corruption -3.040%=* -25.46% 25 46% 3227+ -3 360%= 0.019 0337 0.021 0.021 0011
Access to Finance 3721 3. 7TR** 3.778%* 4 393%* 3.739%= 0.046 0.043 1.497%** 0.045 0.045
Infrastructure 1.409 1.165 1.165 -61 81 %** 1.775 LSRR 0.155%** 0131 %** 0217 0.167***
Innovation 1.734 1.573 1.573 1.835 52 27w 0.054* 0.056%* 0.058** 0.054** 0.876%**

TPy *IC; 140

TPy yor VAT (2009) -1.926 -2.264 -2.569 -1.018 -2.588 0.163 0.167 0.119 0.161 0.153

TP, *Ca 711 VAT* Rank 1-4 3814 3.600 4.192# 4 467* 4 947** 0.002 0.006 0.029 0.002 0018

TP, *TPy

TP*IC: v Corruption* VAT 1.181 -0.017
Finance*VAT (-0.14)° -1.259% (-0.01**)* | -0.078%*#
Infrastr.* VAT (-0.8%%%)* | 3 4Q]*** (-0.01*** | -0.004
Innovation*VAT (0.22)* 2.830%%= (0.01)* 0.049%**

TP, *TPy ICs 14 (0.15)* (0.01)*

Random Effects

Intercepty g 1719 1603 2335 1303 1519 1.62%*x 1.63%** 1.64%>= 1.63%*= L7

Ci up Rank 14 4209 411.8 4394 5139 3278 0.15 0.15 021 0.15 0.11

TPjL o

TPJL- s IC‘-];H“-

IC‘-k Hir

Residual &5 2074 4%=% | 2069 2%** | 2056.1%** | 20452%** | 2040 7*** 0. 93%x= 0.53%** 0. 48%*= {(i53 e DETPEe

Maudel Fit Model Fit Statistics

Statistics

Dewiance Deviance 61799 61764 61759 61707 61655 14972 15024 14615 15021 1489.6

AIC AIC 2159 62144 62139 62087 6203.5 1533.2 15404 1499 5 1540.1 15277

BIC BIC 2948 62975 6297.1 6291.9 6286.7 1611.9 16236 15826 16233 1610.8

Note:significant at: ** - 99%, ** - 95%, *- 90% confidence levelfi ai&he abovecoefficients for the top four export industries
Thedependent variable in Models #3Eb is the Log of Labor Productivity.

Table 5.41
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RQ2. HLM Results: Value Added Tax (VAT) Refund Period
Dependent Variables ateg of TH? and Log of Labor Productivity (2009)

Fixed Effects VAT Refund Model Model Moadel Moadel Model Model 78b Model Model Model Moadel
78a 79a 80a 8la 82a 79h S0b 81b 82b

Intercept yp Intercept yp 30.35%*%* | 30.87*** | 30.35%*%* | 28 63%** | 3036%** g Jaee= Q T4xkx 9 J2rwx 9 65*** 9 T1%**

TPy 72

Ci y10 Firm Age -0.022 -0.019 -0.022 -0.027 -0.022 -0.002 -0.002 -0.002 -0.002 -0.002
Skilled Labor -0.011 -0.011 -0.011 -0.011 -0.011 -0.001%** | -0.001*** | -0.001%** | -0.001*** | -0.001***
State ownership 0.19]1#** 0.191*# 0.19]1** 0.201** 0.191** 0.003*=* 0.003** 0.003*=* 0.003** 0.003%*
Foreign ownership -0.003 -0.003 -0.003 0.011 -0.002 0.004*=* 0.005%* 0.005%** 0.005** 0.005%*
Importer -0.091 -0.096 -0.092 -0.098 -0.091 0.001 0.001 0.002 0.001 0.001
Size 16.09%** 15.94%%% 16.09%** 16.86%** 16.08%** 0.064 0.061 0.063 0.091 0.063
Rank 1-4 12.32* 12.31% 12.31* 12.19* 12.31* 0.123 0.121 0.123 0.115 0.119

IC; 730 Corruption -2.263 -1.899 -2.256 -2.279 -2.263 0.025 0.039 0.023 0.023 0.019
Access to Finance 2.756 2888 2776 2741 2759 0.006 0.011 0.003 0.007 0.005
Infrastructure 1.153 1.103 0.157 2865 0.154 -0.017 10.022 -0.018 0.079 -0.013
Innovation 3.584%* 3.561** 3.586%* 3.583*= 3.608* 0.068** 0.066** 0.067** 0.063** 0.095%*

TP *IC, y4p

TPy yar VAT Refund (2009) -0.435%* -0.393* -0.441 -0.412* -0.436%* -0.017 -0.015 -0.016 -0.015 -0.017

TP *Cix yu2 Refind* Rank 1-4 0.024 0013 0.029 0.079 0.023 0.001 -0.001 0.0m -0.001 0.003

TPy *TPk 21

TP*ICsx s Corruption*Refund -0.056 -0.002
Finance* Refind (0.47% 0.005 0.004 (0.01)° 0.001 0.004**
Infrastr * Refind (000=y | 04s1= | 003y (0.01)° 0.000%+ | (0.01)°
Innovation® Refund (0.68%)° (0.01)°

TPK*ICjk *TPjk 3.,

Random Effects

Intercepty g 52.8 55.5 529 58.9 533 1.83%*= 1.86%%* 1.82%** 1.81+*= 1.79%=*

Ci upe Rank 14 346.1 3481 3456 2020 3447 0.12 0.13 0.13 0.13 0.14

Tij Mg

ICJ]; UERS

TP *ICqk s

Residual &z 2156.3%%* 2158 3%%* 2160, 7%= 2141 0%=* 2160.7%=* 0.53%%=* 0.53**=* 0.53%=* 0.52%%=* 0.53%**

Model Fit Statistics | Model Fit Statistics

Deviance Deviance 5480 4 54017 5400.7 54854 54019 13396 13493 13401 13423 13463

AIC AIC 55254 55208 55287 55234 55219 13756 13872 13872 13803 13843

BIC BIC 56019 5610.6 5600 6 56043 55858 14523 14681 1467 9 1461.1 14651

Note:significant at:

** . 09%, ** - 95%, *- 90%confidence levelii aidhe abovecoefficients for the top four export industries
The dependent variable in Models 782D is the Log of Labor Productivity.
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A H6: Export Processing ZonePositive relationship betweent més | ocati on i
processing zonehanges depending on levels aj corruption, b) access to finance, c)
physical infrastructure, and d) innovation.

The coefficient for the export processing zone is not statistically significant for firnhe in t
top four export industries. For firms in all industries, the effect is negative, suggesting that firms
within the export processing zone are characterized by lower firm productivity (see Model 83 a
b, Table 5.42).

There are some countrigvel random #ects; it is possible to introduce EU membership to
account for some country variation and allow the dummy for the industry rank to vary within
countries (sedable5.42, Models 8437). As expected, membership in EU accounts for most of
the variation attte countrylevel, the crosgevel interactions between EU membership and the
dummy for the industry rank are not statistically significant. So there is not enough evidence to
support this alternative hypothesis.

Regarding the main effects of the elemasftenvestment climate, corruption has a negative
effect and access to finance is positive in regressions on firm TFP. In regressions on labor
productivity, access to physical infrastructure and degree of innovation exhibit the positive
effect.

For firms inthe top four export industries, the study adds the interaction term between the
dummy for the export processing zone and the degree of corruption. The slope for the interaction
term is negative and statistically significant, suggesting that firms in dpefdur export
industries located in the export processing zones in the highly corrupt countries are characterized
by significantly lower productivity (TFP) than firms in other industries in these zones. That is a
controversial finding given that the gaslestablishing the export processing zones is to simplify

customs procedures and reduce the red tape and bureaucracy associated with trade. This finding
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may indicate that the export processing zone may be inefficient in the countries that are
characterize by a higher degree of corruption (Model 84a).

Another positive and statistically significant interaction is between the export zone status and
the degree of innovative activities by firms in the top four export industries. It suggests that firms
in the bp four export industries located in the export processing zones and characterized by a
higher degree of innovation activities tend to have higher labor productivity as compared to firms

in other industries in these zones (Model 87b).
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RQ2. HLM Results: Export Processing Zone

Table 5.42

Dependent Variables ateog of TFPand Log of Labor Productivity (2009)

Fixed Effects Export Zone Model Model 84a | Model Moadel Moadel Model Model Model Model 86b | Madel
83a 85a 86a 87a 83h 84b 85h 87h
Intercept ypo Intercept yoo 3045%%* 23 2% 23.71%* 23 80%%% | 24 §Twx* 0 3% § 73%* RV b 8.74%*+ §78**
TPy 20 Export process. zone | -12.33%* -12.35% -9.56 -11.96* -11.11 -0.315%** | -0317** -0.321%** -0.368** -0.408***
Zone* Rank 1-4 -1.47 -2.41 -1.63 -1.12 -0.001 0.008 0.031 0.063
Ci 710 Firm Age -0.032 0.039 0.018 0.022 0.019 -0.002 -0.001 -0.001 -0.001 -0.001
Skilled Labor -0.003 -0.004 -0.006 -0.005 -0.006 -0.001*** | -0.001*** | -0.001*** | -0.001*** | -0.001***
State ownership 0.185%* 0.186%* 0.201%** | 0.201%* 0.200%* 0.003*=* 0.003** 0.003** 0.003** 0.003**
Foreign ownership 0.038 0.007 0.017 -0.005 0.025 0.004*** 0.003** 0.003** 0.003** 0.004***
Importer -0.094 -0.084 -0.105* -0.102 -0.107* 0.001 0.002* 0.002* 0.002* 0.002*
Size 15.64%%* | 1537%%* 14 83%* 14 47%%% | 14 39%* 0.075 0.056 0.057 0.051 0.022
Rank 1-4 8.145%* 7.754 9.66 988 958 0.149%=* 0.125 0.122 0.119 0119
ICik 730 Corruption -2.881%* 0.503 -2.367 -2.158 -2.421 0.018 0.019 0.023 0.028 0.019
Access to Finance 4.013%* 3.209* 2977 3.644%* 3517+ 0.043 0.046 0.053 0.046 0.043
Infrastructure 2287 1.094 0.716 -2.513 0.673 0.136%*** 0.121** 0.121%** 0.108%** 0.123*=*
Innovation 2.102 2.501 2.316 2.108 1.701 0.059*=* 0.061** 0.001 0.058%** 0.027
TP*IC 140 Corruption*Zone -3.29 0.014
Finance*® Zone (-8.59%)° 1.613 (-0.23*=%)* | -0.019
Infrastr.* Zone (-74)° 6.539 (-0.05)* 0.108
Innovation* Zone (-13.8) 2.688 (-0.61**%)* | 0.146%**
(12.3*%)?* (0.01)*
TPy yor EU 16.98** 17.16** 17.37** 16.61** 1.66%** 1.66%** 1 64*** 1.62%*=*
TP *Cy 1 EU*Rank 1-4 1.18 1.338 1.119 1.381 0.01 0.009 0.006 0.015
TPy *TPy 12
TP*IC 731
TPE*ICik *TPik yy;
Random Effects
Intercepty g 230 gF== 1816 1223 1252 1232 1.57**= 1.04%%= 1.04%*= 1.04%*= 1.01%#=
Cig upp Rank 14 3039 206.1 2552 2783 0.12 0.13 0.11 0.09
TP;k U
1Ck u3:
TP *ICs use
Residual &; 2159 1% 2044 1%=* 2090.3%** 2086.5%*= 2001 .6%** 0.55%*= 0.53=*= 0.53=*= 0.53**= 0.52%*=*
Madel Fit Statistics | Model Fit Statistics
Deviance Deviance 6182.7 6125.6 61346 61323 61342 14037 14788 14783 14759 1471.8
AIC AIC 6218.7 6167.6 6176.6 61743 §176.2 1522.7 1520.8 15203 1517.9 1513.8
BIC BIC 62843 62505 §268.5 §266.1 §268.1 15884 1612.7 1612.1 1600.7 1605.6

Note:significant at: ** - 99%, ** - 95%, *- 90%confidence levelfi aiche aboveoefficients for the top four export industries

Thedependent variable in Models-83b is the log of labor productivity.
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A H17: Non-Tariff Barriers: Negative relationship betweemumber of days to clear
customschanges depending on levels aj corruption, b) access to finance, c) physical
infrastructure, and d) innovation.

Since the number of days to clear customs is measured at the country level, the study allows
the crosdevel interaction between this variable and the dummy for the industry being in the top
four 1 n t he porilolionThealetnativedypgihesiston the negateféect of non
tariff barriers, measured as a number of days to clear imports, has not been supported in the case
of TFP. However, it has been supported in the case of labor productivity (see Tablaadb.43
5.44, Models 937).

For firms in the top four export industries, the interaction between the number of days to
export and access to finance is negative. The interaction between the number of days to clear
imports and the access to infrastructurpdsitive.

For firms in all industries, when the study adds the interaction term between the days to clear
imports and the degree of corruption, the slope for the interaction term becomes positive and
statistically significant, suggesting the supportf@thiigr easing t he wheel so
that in countries with a longer period required to clear imports, firms, on average, prefer giving
informal gifts to clear customs more expeditiously (Model 94).

For firms in all industries, the interaction tetbetween the days to clear customs with the
access to finance and infrastructure are positive and statistically significant. This suggests that
firms in countries with a longer wait for clearing customs, but better access to finance and
infrastructure, & still characterized by a more positive productivity slope. The interaction
between the level of innovative activities by firms and the days to export/import shows a more
negative slope of TFP for more innovative firms, suggesting that these firms dezehirby

lengthy customs procedures (see Table 5.43, Models 93a and 97a).
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Table 5.43
RQ2. HLM Results: Non-Tariff Barriers as Days to Clear Customs
Dependent Variable isog of THP (2009)

Fixed Effects Non-Taniff Barriers Model 88a | Model 89a Model 90a Model 91a Model 92a Model 93a Model 94a Model 95a Model 96a Model 97a
Intercept ygo Intercept 700 20.19%** | 25 g3¥*x | D5 O4%*x* 23538 25 4] %wx 30.08%*=* 30.05%*% | 31 .83%*= 28 87*== 30.84%*==
TPy 72
Cavno Firm Age 0.007 0.009 0.001 0.001 -0.009 0.003 0.005 0.016 0.005 -0.017
Skalled Labor -0.005 -0.005 -0.005 -0.006 -0.009 -0.004 -0.006 -0.003 -0.004 -0.007
State ownership 0.189%* 0.188** 0.191%*=* 0.191%* 0.189%* 0.178%=* 0.164** 0.196%* 0.181** 0.168**
Foreign ownership -0.014 -0.011 -0.013 -0.012 -0.027 -0.013 -0.034 -0.009 -0.027 -0.011
Importer 0.107* -0.107* -0.108* 0.112* -0.096 -0.108* -0.118* 0.121* -0.106* -0.109*
Size 15.67%*% | 15.59%%% 15 77*** 1653 %** 15.93%** 16.16%** 16.26%%% 13.33%%* 16.92%%% 17 11%*=
Rank 1-4 14 68%* 14 84%* 14.69* 14 86* 15.01* 428 824 2.667 3.665 3.969
ICqk 730 Corruption -3.069** -2.562 -3.053%* -3.198%* -3.0209%** -3.068** -8 166%*** | -2.704* -2.949% 3.051*=
Access to Finance 3.641%* 3.645%% 2357 3377* 3.365*% 3 844w 4 448%% -0.485 3.401* 3.792%=
Infrastructure 1.654 1.647 0.525 -1.042 1.373 1.146 0963 0.546 -3.738 1.082
Innovation 1.929 1.966 -1.328 2132 5.445%* 1.999 2016 2281 2099 4. 463**
TP*ICk y40 Corruption*Days 0.119 0.309%==
Finance® Days (-0.28)y* 0.261 021y 0.449%**
Infrastr.* Days (-1.27%? 0323 (-0.44)* 0.509*
Innovation* Days (0.89)° -0.734** (1.1%%y7 -0277*
(-0.19)° (-0.57**)?
TPy o Days to clear exports | 0.445 0.611 0.525 1.068 0513
Days to clear imports -0.258 -0.336 -0.323 -0.219 -0474
TP, *Cyi: 711 Days * Rank 1-4 -1.332 -1.376 -1.328 -1.433 -1.549 0.430 -0.174 0.806 0452 0.356
TP, *TPy v
TP*IC 51
TPK*ICik *TPik yy;
Random Effects
Intercepty ug: 1551 1528 1724 1509 1452 1507 1076 1671 168 4 1675
C uyz Rank 1-4 426.1 4254 4358 4384 4322 4265 3463 5481 4885 4346
ijk g
IC_-] Uz
Tij *IC'_-]; Ug
Residual &3 2084.0+** 2087 8%+ 2082 1%+ 2083 8+ 2069 g**=* 2084 9%+ 2046 6% 2047 9%+ 2066.8%* 2076 4%+
Model Fit Model Fit Statistics
Statistics
Deviance Deviance 61839 06184 4 6183.6 61834 61792 61881 61743 61832 61858 6186.8
AIC AIC 62199 62223 62216 62214 62172 62241 62124 62212 62238 62248
BIC BIC 6208 8 63055 63048 63046 63004 63028 62955 6304 4 63069 63070

Note:significant at: ** - 99%, ** - 95%, *- 90%confiderce level;ii aicdhe aboveoefficients for the top four export industries
The variablefiDays to Clear Customs (exports/impots) measured at the firm level through the Enterprise Surveys; however, due to the high
missing values the study had to use the country averages to fill out the missing data.

235

number of



Table 5.44
RQ2. HLM Results: Non-Tariff Barriers as Days to Clear Custms
Dependent Variable isog of Labor Productivity2009)

Fixed Effects Non-Tariff Barriers Model 88b | Model 89b Model 90b Model 91b Model 92b Model 93h Model 94b Model 95b Model 96b Model 97h
Intercept g5 Intercept Y 9. 78%** N s I St 0 64*** N W b Q.9 **x* 0. 91**= 9 g4 9 Bomxx 0.0 **=
TPy y0
Ca 710 Firm Age -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Skilled Labor -0.001*** | -0.001*** | -0.001*** -0.001%** | -0.001%** -0.001%** | -0.001**=* -0.001**=* -0.001%*= -0.001**=*
State ownership 0.003** 0.003** 0.003** 0.003** 0.003** 0.003** 0.003** 0.003** 0.003* 0.003*
Foreign ownership 0.003** 0.003** 0.003** 0.003** 0.003** 0.003** 0.003** 0.003** 0.003* 0.003*
Importer 0.002 0.002 0.002 0.001 0.002 0.002* 0.002* 0.002 0.002* 0.002*
Size 0.069 0.069 0.079 0.122* 0.069 0.079 0.073 0.065 0.098 0.074
Rank 1-4 0.137 0.137 0.165 0.155 0.137 0.021 0.078 0.003 0.021 0.021
IC;; y30 Corruption 0.021 0.021 0.021 0.018 0.021 0.021 -0.055 0.026 0.017 0.021
Access to Finance 0.045 0.048 -0.093%* 0.025 0.045 0.045 0.056* -0.012 0.029 0.046
Physical Infrastructure 0.145%=* | . 145%** 0.093* -0.076 0. 145%** 0.157*** 0.149**=* 0.148**= -0.031 0.158**=*
Innovation 0.054** 0.054** 0.065** 0.061 0.054 0.053* 0.056%* 0.057** 0.057** 0.036
TP*IC 40 Corruption*Days -0.001 0.006***
Finance* Days (-0.01)* 0.027**=* (-0.01)* 0.006**
Infrastr * Days (001 0.02]**=* (0.01)* 0.018***
Innovation® Days (0.02%%)?* -0.001 (0.01)* 0.002
(-0.01)? (-0.01*%*
TPy v Days to clear exports -0.089 -0.089 -0.082 -0.061 -0.089
Days to clear imports -0.061*** | -0.062%** -0.062%** -0.058%** -0.059**=
TP, *Cy. 711 Days to clear * Rank 1-4 | -0.014 -0.014 -0.016 -0.017 -0.014 0.006 -0.002 0.011 0.006 0.006
TP, *TPy 72
TP*ICK 731
TPK*ICik *TPjk
Y4
Random Effects
Intercepty, ug; 1.62%** 1.61*** 1.59**= 1L 1.62%** L2l 1 23%*= 1.34%%% 2EFEE 1.31%*%
Ca une Rank 1-4 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.15 0.15 0.15
TPy uz
IC‘.k Uz
TPJ'_L *ICjk Hyp
Residual g 0.53%** (.53*** 0.51*** 0.52%** 0 53%** 0.53%** EnEes Ol532%" (L52==* QL33 %e
Model Fit Model Fit Statistics
Statistics
Deviance Deviance 1498 3 1506.9 14879 14952 1506.9 1498 8 1497 6 1504 6 1497 8 1508.3
AIC AlC 15343 15449 15259 15332 15449 15348 15356 15426 15358 15463
BIC BIC 1613.1 16281 1609.1 1616.4 1628.1 1613.6 1618.8 1625.7 1618 9 1629.5

Note:significant at: ** - 99%, ** - 95%, *- 90%confidence levelfi aidhe abovecoefficients for the top four export industries
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A H18: Non-Tariff Barriers: Negative relationship betweemmber of documents to clear
customschanges depending on levels aj corruption, b) access to finance, c) physical
infrastructure, and d) innovation.

Thealternative hypothesis on tinegative effect of notariff barriers measured as a number
of documentseededo export/import has not been supported. This finding holds for firms in
the top four export industries, as well as for firms in all industries. The hypo#essisto be
supported only in the case of labor puotivity (seeTables 5.45 and 5.4610dels98-107).

The main effect of access to finance is, in most cases, positive and statistically significant.
For firms in the top four export industries, the interaction term between the number of documents
needed texport/import and access to finance is negative and statistically significant, suggesting
that countries with the higher number of documents needed to clear customs, and better access to
finance, are characterized by a more negative slope of manufadtumng-P.

For firms in all industries, the interaction term between the number of documents needed to
export/import and access to finance is positive, suggesting that countries with the higher number
of documents required to clear customs, and bettessitodinance, are characterized by a more
positive slope of manufacturing firm TFP.

For firms in all industries, the interaction between access to infrastructure and a number of
documents to export is negative; while the interaction between accessasirutture and a
number of documents required to import is positive.

For firms in all industries, the interaction between the level of innovative activities by firms
and the number of documents required to export shows a more negative slope of TFRefor mo
innovative firms, suggesting that these firms are hindered by lengthy customs procedures

(Models 102 and 107).
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A H19: Non-Tariff Barriers: Negative relationship betweensts to import/exporthanges
depending on levels o&) corruption, b) access to éince, c) physical infrastructure, and
d) innovation.

Thealternative hypothesis on tinegative effect of notariff barriers measured as @ost per
container teexport/import has not been supported for firmsthe top four export industries. For
firms in all industries, the alternative hypothesis has been supported. Besswto hold for
labor productivity(seeTables 5.47 and 5.4810dels108-117).

For firms in the top four export industriefhe interaction term between the cost to
export/importand access to finance is negative and statistically significant, suggesting that
countries with the higher cost to export/import, and better access to finance, are characterized by
a more negative slope of manufacturing firm TFP.

For firms in all industes, the interaction term between the cost to export/import and the
degree of corruption, the slope for the interaction term is positive and statistically significant,
suggesting support for the fAgreasi ngithtiee whee
higher cost to export/import, firms, across all industries, prefer giving informal gifts to clear the
customs (Models 109 and 114).

For firms in all industries, the interaction term between the cost to export/import and the
degree of innovative #&wities by firms, the slope for the interaction term is negative and
statistically significant, suggesting that in countries with a longer period to export/import, firms,
across all industries, prefer giving informal gifts to clear the customs (Modedsahti?117a).

However, the magnitude of the coefficients for the interaction terms is very small and almost

close to zero, so it is somewhat hard to judge their effects.
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Table 5.45
RQ2. HLM Results: Non-Tariff Barriers as Number of Documents to Ckear Customs
Dependent Variable isog of THP (2009)

Fixed Effects Non-Tariff Barriers Model 98a | Model 99a | Model 100a | Model 101a Model Model 103a Model Model 105a Model 106a Model 107a
102a 104a
Intercept pgo Intercept g9 39 03%%% | 4] 47%* 37.62%* 40.06%* 29 09* 44 7] wxx 44 4]1%%= 4079 %= 33.53%= 40.18%==
TP y20
Ca 710 Firm Age -0.004 0.015 -0.008 0.001 -0.027 -0.001 0.001 -0.001 0.016 -0.001
Skalled Labor -0.005 -0.004 -0.004 -0.004 -0.011 -0.001 -0.001 -0.004 -0.004 -0.009
State ownership 0.193** 0.191** 0.195%* 0.193%* 0.177%* 0.189** 0.189** 0.194** 0.189** 0.185**
Foreign ownership -0.009 -0.002 0013 -0.001 -0.026 -0.012 -0.009 -0.018 -0.015 -0.016
Importer 0.113* -0.117* 0.111* -0.109% -0.097 -0.117* -0.122% -0.108* -0.116* -0.097*
Size 16.09%** | 15 86%** 16.07*** 15.62%#** 17.97%** 16.27%** 16.23%%=* 16.18%*+*+* 17 18%%= 17 15%%=
Rank 14 16.93 16.32 16.46 17.89 20.67 10.04 10.86 11.36 927 13.62
IC;k 130 Corruption -2.671% 6.343 -2.871* -2.524% -2.573% -2.608* 0.882 -2.795% -2.389 -2.557*
Access to Finance 3.348* 3.638* -5.228 3.626* 2.708 3.221* 3.335% -3.599 3.841** 2.936
Infrastructure 0.539 0.378 0.059 15.37* 1.087 0.336 0.583 0371 32.39%== 0.887
Innovation 2011 2.047 230 1.688 2] J4EE* 2.061 2.009 2178 1.553 15 84%%=
TP*ICk y40 Corruption* Docs -1.297 -0.422
Finance® Docs (-0.53)* K75 (-0.35)* 0.844
Infrastr.* Docs (-1.6%**)* | -1.787* (-1.5%*%)? -3 3708
Innovation®* Docs (0.69)* -2.95] %k (0.59)* -1. 7328
(0.41)° (0.11)°
TPy v Docs to clear exports | -1.664 -1.541 -1.332 -2.073 -0.661
Docs to clear imports 2152 -1.969 -1.626 -1.444 -1.832
TP *Ci: 711 Docs * Rank 1-4 -1.167 -1.164 -1.156 -1.313 -2.004 -0.073 -0.196 -0.236 -0.141 -0.815
TP *TPy ya1
TP*ICk y31
TPE*ICik *TPik 4
Random Effects
Intercepty, g 1424 202.8 15822 120.1 1895 923 1133 96.4 1043 1634
Cy up Rank 14 4156 460.8 4355 4552 4935 3748 3994 3869 5317 461.8
Tp‘]‘ Uy
ICJL sk
Tp‘]‘ *IC‘.L. Ugp
Residual z; 2086.2%** | 2064.2%** | 2077 8§%%* | 2078.2%** 2024 H*= 2095 9%** 2000.4%%% | 2093 TH=* 2052 9% 2053 7%
Model Fit Madel Fit Statistics
Statistics
Deviance Deviance 6180.9 61771 61772 6176.2 6165.1 61809 6179.6 61785 61708 61729
AIC AIC 6216.9 6215.1 6215.1 6214.1 62032 6216.9 6217.6 6216.5 6208.8 62109
BIC BIC 6295.7 2983 298.3 62973 6286.3 6295.7 6300.8 6299.6 291.9 2941

Note:significant at: ** - 99%, ** - 95%, *- 90%confidence levelfi aiche aboveoefficients for the top four export industries
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Table 5.46

RQ2. HLM Results: Non-Tariff Barriers as Number ofDocuments to Clear Customs
Dependent Variable isog of Labor Productivity2009)

Fixed Effects Non-Tariff Barriers Model 98b | Model 99h | Model100b | Model 101b | Model 102h Model 103b | Model 104b Model 105h | Model 106b | Model 107h
Intercept o Intercept yop 11.36%** | 11.39*** | 11.25*** 11.3]1*** 11.33%** 11.05%** 11.06%** 10.79%** 11.06%** 10.96%**
TPy y20
Cxy10 Firm Age -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Skilled Labor -0.001*** | -0.001*** | -0.001*** -0.001%** | -0.001*** -0.001*** | -0.001*** -0.001%** | -0.001*** 0.001%**
State ownership 0.003%* 0.003%* 0.003** 0.003** 0.003** 0.003** 0.003** 0.003** 0.003%** 0.003**
Foreign ownership 0.003%* 0.003%* 0.003** 0.003** 0.003** 0.003** 0.003** 0.003** 0.003*= 0.003**
Importer 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002
Size 0.076 0.072 0.071 0.095 0.081 0.079 0.079 0.069 0.078 0.087
Rank 1-4 0.059 0.041 0.131 0.068 0.068 -0.098 -0.098 0.008 -0.097 0.041
IC y30 Corruption 0.022 0.112 0.011 0.021 0.021 0.022 0.044 0.009 0.021 0.019
Access to Finance 0.042 0.045 .583 %% 0.032 0.041 0.042 0.043 0447%* | 0.042 0.036
Physical Infrastructure 0.139%** | (. 139%** [ (.092* 0.339* 0.14]%** 0.144%%* (0.145%=** 0.117** 0.108 0.152%%*
Innovation 0.054* 0.054* 0.078%** 0.056** 0.109 0.055* 0.054* 0.067** 0.055* 0.252%%*
TP C a0 Corruption® Docs -0.013 -0.003
Finance® Docs (-0.02**)* | 0.091*** (-0.01%%y? 0.06]%**
Infrastr.* Docs (-0.01? 0.058%* (-0.01)* 0.004
Innovation* Docs (0.02%%?3 -0.008 (0.01*%? 0.025%*
(-0.01)° (-0.01y°
TPy vos Docs to clear exports -0.293*** | -0.204*** | 0.267** 0.277** -0.29]1%**
Docs to clear imports -0.207** -0.207** -0.173* -0.208** -0.202**
TP *Cyx v Docs to clear * Rank 1-4 0.003 0.005 -0.011 0.001 0.001 0.022 0.022 0.009 0.004 0.012
TPy *TPy y21
TP*IC y3:
TPk*ICik *TPik
741
Random Effects
Intercepty ug: 136 137%== 1.37%*= 1 44%== 1.35%+* 1.47%%= 1 47+ 143%=* 147+ 1.46%*
Ca ugy Rank 14 014 015 0.16 0.14 0.14 0.14 0.14 015 0.14 0.15
TP_-]; M
ICjk Usk
TP_-]; *ICjk Mg
Residual g (. 53%=* 0.53%%* 0.48%** (0.52%** 0.53%+* 0.53%** 0.53%* 0.51%** 0.53%** 0.52%**
Model Fit Model Fit Statistics
Statistics
Deviance Deviance 14921 14979 1457.1 14917 1498.6 1495.7 15029 1478.8 1501.3 1497.7
AIC AIC 1528.1 1535.9 14951 1529.7 1536.6 1531.7 15409 1516.8 15393 1535.7
BIC BIC 1606.9 1619.1 15783 16129 1619.7 1610.5 16241 15999 1622.5 1618 8

Note:significant at: ** - 99%, ** - 95%, *- 90%confidence levelfi aiche aboveoefficients for the top four export industries
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RQ2. HLM Results: Non-Tarif f Barriers as Cost per Container to Clear Customs

Table 5.47

Dependent Variable isog of THP (2009)

Fixed Effects Non-Tariff Barriers Model Model Model 110a | Model 111a Model Model 113a Model Model 115a Model 116a Model 117a
108a 109a 112a 114a
Intercept yg0 Intercept ygo 43 91%F% | 43 08%== | 43 J4x* 44 GEEE 4] §3%*=* 39 59%*x* 39.54%%% | 30 Qqwwx 39 5g**= 40 47%*=
TPy 20
Cx 710 Firm Age -0.001 0.026 -0.016 -0.007 -0.039 0.002 -0.010 -0.005 0.003 0.033
Skilled Labor -0.001 -0.005 -0.004 -0.004 -0.009 -0.004 -0.006 -0.004 -0.005 -0.009
State ownership 0.187#** | (.180%** 0.193%* 0.187** 0.165%* 0.194%* 0.197%=* 0.196%* 0.194** 0.171%*
Foreign ownership -0.009 0.031 -0.016 -0.009 -0.029 -0.007 -0.038 -0.011 0.007 0.024
Importer -0.121* -0.118* -0.121* 0.121* -0.098 -0.111# -0.112* -0.114% -0.112* -0.097
Size 16.49%** | 17.08%** 16.56%** 16.25%++* 17.80%** 16.88%+* 17.25%+# 16.91 ¥+ 16.87%** 18.25%+*
Rank 1-4 6.92 5.37 1.32 6.87 7.98 9.64* 8.09 10.06* 9.55* 7.23
ICxk y30 Corruption -2.144 -8.788% -2.284 -2.109 -1.991 -2.119 -10.55%*= | 2176 2117 -1.896
Access to Finance 3.010% 2.904 2242 3.065% 2374 3.052% 3.156% -0.232 3.062* 2384
Infrastructure -0.599 0.027 -1.065 1.184 -0.529 -0.537 0.352 -1.033 0.771 -1.131
Innovation 2203 1.994 2.499 2.122 14 24%%* 1.959 1.683 2228 1.972 10 54%%=
TP*IC y40 Corruption* Cost 0.004%* 0.004%**
Finance* Cost (-0.01y° 0.003 (-0.017° 0.002%*
Infrastr.* Cost (-0.01*** | -0.001 (-0.01=*==7® | 0.001
Innovation* Cost (0.01° -0.008%*+* (0.02)* -0.005%**
(-0.01)° (-0.010°
TP, 1y Cost to export -0.011%* 0.013** 0.011** 0.012%* -0.011%*
Cost to import -0.008%* -0.011%%% | _0.008** 0.008** 0.009*=
TP *Cyi. y11 Cost * Rank 1-4 0.001 0.002 0.002 0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
TPy *TPy 21
TR*ICs y31
TPk*ICik *TPik y4
Random Effects
Intercepty, g 5313 359 439 533 107.5 451 386 431 523 619
Cy up Rank 1-4 3783 3223 4083 3728 3917 381.7 2729 4245 3859 3571
TP;k g
ICJL Hsp
Tp;k *IC‘-L- Hag
Residual & 2099.9%*% | 2102 4%%* [ 2094 g***= | 2](2 g*** 2047 gF*= 2106.6%** 2089.6%*%* | 2101.6%** 2107 6%** 2073.6%**
Model Fit Model Fit Statistics
Statistics
Dewviance Deviance 6201.5 62083 6209.7 62119 6199.6 61879 61889 6197.6 61993 61888
AIC AIC 6237.5 6246.3 247.7 6249.9 6237.6 6223.9 226.9 6235.6 62373 6226.8
BIC BIC 6316.3 6329.5 63309 6333.1 6320.8 6302.6 6310.1 6318.7 63203 6309.8

Note:significant at:

** . 99%, ** - 95%, *- 90% confidence levelfi aicdhe aboveoefficients for the top four export industries
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RQ2. HLM Results: Non-Tariff Barriers as Cost per Container to Clear Customs

Table 5.48

Dependent Variable isog of Labor Productivity2009)

Fixed Effects Non-Tariff Barriers Model Model | Model110b | Model111b | Model112b | | Model113b | Model114b | Model115h | Model116b | Model 117h
108h 100h
Intercept a9 Intercept g9 11.05%** | 11.01*** | 11.00%** 11.0]%** 11.04%*=* 10.69%%= 10.69%** 10.72%%* 10.63**= 10 69%**
TPy y20
Ca y10 Firm Age -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Skilled Labor -0.001*** | -0.001*** | -0.001*** 0.001%%* | _0.001%** 0.001*** | -0.00]1*** -0.001%** | 0.001*** 0.001%**
State ownership 0.003%* 0.003%** 0.003** 0.003%* 0.003%* 0.003** 0.003** 0.003%* 0.003%=* 0.003%*
Foreign ownership 0.003%* 0.003%** 0.003** 0.003%* 0.003%* 0.003** 0.003** 0.003%* 0.003%=* 0.003%*
Importer 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.001 0.001 0.001
Size 0.080 0.086 0.081 0.100 0.084 0.061 0.062 0.061 0.089 0.062
Rank 1-4 -0.097 -0.092 -0.064 -0.088 -0.087 0.071 0.061 0.109 0.073 0.071
IC y30 Corruption 0.025 -0.068 0.018 0.024 0.025 0.02 -0.089* 0.021 0.022 0.024
Access to Finance 0.038 0.036 -0.332%xx 0.028 0.034 0.041 0.043 -0.204%==* 1 0.029 0.041
Physical Infrastructure 0.134%** | 0 132%** | 0.078 -0.106 0.134%*= 0.131%* 0.124%= 0.075 -0.101 0.131%**
Innovation 0.057%* 0.059%* 0.08]1*** 0.062%** 0.114%* 0.058%* 0.061%* 0.079%** 0.064%=* 0.066
TPHCxya0 Corruption® Cost 0.001** 0.001**
Finance® Cost (-0.01)* 0.001*** (-0.001)? 0.00]%**
Infrastr.* Cost (-0.001%y 0.001%* (-0.001*** | 0.001**
Innovation* Cost (0.001)* -0.001 (0.001%? -0.001
(-0.001)* (-0.001)*
TRy o Cost to export -0.001*** | -0.001%** [ -0.001*** -0.001%%% | -0.00]1%**
Cost to import -0.001*** | -0.00]1*** -0.001%==* | 0.001%** -0.001%**
TP *Cyx v Cost * Rank 14 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.0001 0.001
TPy *TPy yu1
TP*Cx a1
TPK*ICk *TPik
Y4
Random Effects
Intercepty ug: 1.01*** 0 g5%==* 0.96%*= 1.0g*== 1.01%+* 110*** 0. 9g**= 1.05%=* 123%** 111**=*
Cx ugx Rank 14 013 013 0.14 0.14 013 0.14 0.13 0.15 015 0.14
TP_-]; Mo
ICse usx
TPy *ICik usz
Residual g 0.53%%* 0.53%** 0.40%*= 0.53%==* 0.53%*=* 0.53%*= 0.53%** 0.51%** 0.52%*=* 0.53%**
Model Fit Model Fit Statistics
Statistics
Deviance Deviance 1509.7 1526.1 1493.7 15234 15273 1510.7 15245 1507.2 15237 15299
AIC AIC 1545.7 1564.1 1531.7 1561.4 1565.3 1546.7 1562.5 15452 1561.7 1567.9
BIC BIC 1624.5 1647.2 1614.9 1644.5 1648.4 1625.4 1645.6 1628.3 1644.8 1630.9

Note:significant at: ** - 99%, ** - 95%, *- 90%confidence levelfi aiche aboveoefficients for the top four export industries
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Table 5.49
RQ2. HLM Results: Industry Standards
Dependent Variables ateg of TFP and Log of Labor Productivig009)

Fixed Effects International Model Moadel Model Model Moadel Moadel Model Model Model Model
Quality Certificate 118a 119a 120a 121a 122a 118h 119h 120 121h 122h
Intercept ygo Intercept yoo 24 17%** 24 55w 24 §oH*x* 24.19%%% | D3 4%xs E 8.74x%x 8.75%== 8. 73x= 8. 73%>=
TPy 720 Intern. Certificate -0.044 -0.072 -0.046 -0.041 -0.049 0.004*=%* | 0.004%** 0.004*** 0.005%** | Q.004*%**
Certif. * Rank 1-4 20.84* 19.37 21.21* 20.71 19.52 -0.261 -0.268 -0.256 -0.276 -0.264
Cix 710 Firm Age 0.001 -0.042 0.001 0.003 -0.006 -0.001 -0.001 -0.001 -0.001 -0.001
Skilled Labor -0.001 -0.013 -0.005 -0.006 -0.009 -0.001*** | -0.001*** | -0.001**=* -0.001%** | -0.001***
State ownership 0.196%* (.21 2% 0.196%** 0.196%* 0.199** 0.003** 0.003%* 0.003** 0.003** 0.003**
Foreign ownership -0.014 -0.031 -0.011 -0.012 -0.022 0.003* 0.003* 0.003* 0.003* 0.003*
Importer -0.113* 0.113* -0.116* -0.116 -0.108* 0.002* 0.002* 0.002* 0.002* 0.002*
Size 15.11%*=* 15.56%** 14 86*** 15.14%%% | 15 43%*=* -0.002 -0.001 -0.014 -0.017 -0.002
Rank 1-4 0.449 0.564 0.446 0.561 1.019 0.186 0.182 0.191 0.206 0.187
ICk y30 Corruption -2.423 2.408 -2.406 -2.437 -2.318 0.015 0.049 0.015 0.012 0.015
Access to Finance 3.129% 3.261* 4 171* 3.203% 2.727 0.041 0.044 0.078* 0.049 0.039
Infrastructure 0.429 0.682 0.424 0.949 0.592 0.127*= 0.127%* 0.126%* 0.197%** | [ 129%**
Innovation 2.152 1.991 2.363 2.148 -0.03 0.054* 0.055** 0.061** 0.054* -0.264
TPy *IC;1 40 Corruption* Certif 0,158 %** -0.001
Finance® Certif (-0.07° -0.026 (-0.001*%* | -0.001
Infrastr.* Certif. (-0.04* -0.018 (-0.001) -0.002%*
Innovation® Certif (0.11)* 0.054 (-0.002)* 0.001
(0.05)* 0.001)
TPy var EU 18.47** 16.41** 18.86** 18 49** 18.48** 1.64%** 1.59%** 1.66%** 1.65%** Ia3Ees
TP, *Ci 71 EU * Rank 1-4 0.431 0.753 0.464 0.431 0.192 -0.007 -0.004 -0.007 -0.007 -0.008
TPy *TPy yy
TP*IC;k y31
TPk*ICik *TPik y4
Random Effects
Intercepty uge 59.84 20.55 56.9 623 63.9 0.9]%*=* ().8g*** (.§g%x** (). g% *=* 0.9]1%==*
Ci upg Rank 14 2703 2209 2694 269.6 296.5 0.13 0.13 0.13 0.12 0.14
TPy uz
IC_.k U3k
ijktICj]; (L)
Residual g; 2107.9%%* | 2041.5%** | 2110.6%** | 2110.6%** | 2100.9*** 0.53*** 0.52*** 0.52%** [ SRE=Ls 0.53%**
Maodel Fit Statistics | Model Fit Statistics
Deviance Deviance 61479 6128.2 61521 6151.8 6150.5 14849 1493.2 14958 14921 14979
AIC AIC 61879 6170.2 61941 6193.8 6192.5 15249 15353 15378 15341 15399
BIC BIC 62754 6262.1 62859 283.6 62843 1612.5 16271 16296 16259 1631 8

Note:significant at; **
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A H20: Industry Standards: Positive relationship betweepompliance with industry
standardshanges depending on levels af corruption, b) access to finance, c) physical
infrastructure, and d) innovation.

The alternative hypothesis on thgositive effect of compliance with industry standards
measured as @ummy variable=1 if firms have an internationally recognized quality certificate
has been supported for firms in the top four export industries. The results hold after we control
for EU membership and introduce the crdssel interaction between the EU membership and
the dummy variable for the industryds rank in
not been supported in the case of firms in all industries.

However, for firmsn all industries, the interaction term between corruption and certificate is
negative and statistically significant, suggesting that firms with internatiereadgnized
certificates in countries with higher corruption are characterized by the morevaegiape of
TFP (see Tabl&.49, Modelsl18122).

The interaction term between access to infrastructure and certificate is negative; however, its
magnitude is very small and close to zero.

The alternative hypothesis has been supported in the casmoplaductivity.

5.5 Results and Analysis under the Third Research Question (Step 8)

RQ3: Did the productivity of manufacturing firms result in a higher economic growth in
Eastern Europe and Central Asia between 1995 and 2009?

5.5.1 Results and Analysis bthe ANACOVA Model

A H21: Economic PerformanceProductivity (TFP) of manufacturing firms is positively
correlated with changes in GDP and/or GDP per capita.

Because of the lack of consistent fitevel data for that region that would go back in time,
for the third research question, the study has been forced to evaluate the relationship between

economic growth and manufacturing firm productivity between 20@b52009.The results of
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the ANACOVA model show that change in the log of firm total factor productivity, aggregated
to the country level, is negatively associated with economic growth measured as the change in
the GDP, PPP (Table 5.50) and GDP per capPRE (Table 5.51) between 2005 and 2009 (see
columns 14). Thus, the alternative hypothesis H21 has not been supported in the case of firm
total factor productivity and for firms in the top four export industries, as well as for firms in all
industries.

The alternative hypothesis H21 partially holds if firm productivity is measured as the log of
labor productivity (column$-8). For firms in the top four export industries, and for firms in all
industries, the qvalue for productivity becomes less than Oddfee the study controls for EU
membership and the investment climate variables such as corruption, access to finance, physical
infrastructure and innovation (see columns, 4 and 8). The effect of the rate of the corporate
income tax (CIT 2009) is positiveuggesting that countries with better income tax compliance
are characterized by higher economic growth measured as a change in GDP, PPP and GDP per
capita, PPPhowever, it is magnitude is relatively small

The values for the GDP, PPP and GDP per capR#®, were measured in 2005, International
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RQ3. ANACOVA

: Economic Growth

Table 5.50
. Dependent Variable is Change in GDP, PPP (ZZIID)

Variables 1) 2) 3) 4) Top four export industries | Top four export industries
©)] (6) @) 8
Intercept 0.281+* 0.15%* 0.22%* 0.15%* 0.27** 0.13%* 0.21%* 0.13***
Change inTFP £0052009) -0.18* -0.08*** -0.16%+* -0.06**
Change irLabor Productivity 2005 -0.21 1.6%** -0.49* 1.56%**
2009)
EU -0.17%** -0.22%** -0.17%** -0.21 %
Corruption -0.01 -0.01 -0.01 0.01
Access to Finance -0.96*** -0.09*** -0.09*** -0.09***
Infrastructure 0.03*** 0.04*+* 0.03** 0.04***
Innovation -0.09*** -0.15%** -0.09*** -0.15%**
CIT(2009) 0.01 %+ 0.01 %+ 0.01 % 0.01 %
F-stat 52.4 65.9 0.80 74.6 25.6 35.8 2.9 41.6
p-value <0.0aL <0.0aL 0.37 <0.0aL <0.0aL <0.0aL 0.08 <0.0aL
R? 0.08 0.44 0.01 0.47 0.77 0.46 0.01 0.49
Observations 588 588 588 588 307 307 307 307
Table 5.51
RQ3. ANACOVA: Economic Growth. Dependent Variable is Change in GDP per capita, PPP {200%)
Variables (2) 2 ?3) 4) Top four export industries | Top four export industries
(©) (6) @) 8
Intercept 0.27%+* 0.15%+* 0.21%+* 0.14%+* 0.25%+* 0.13%** 0.19%+* 0.13%+*
Change inTFP 0052009) -0.18*** -0.09*** -0.16%** -0.08***
Change irLabor Productivity 20052009) -0.17 1.4%xx -0.31 1.51%*
EU -0.16%** -0.21%** -0.16%* -0.19%**
Corruption -0.02* -0.02* -0.02 -0.01
Access to Finance -0.09*** -0.09*** -0.07*** -0.07*%*
Infrastructure 0.03*** 0.05%** 0.03*** 0.04***
Innovation -0.09*** -0.15%** -0.09*** -0.15%*
CIT(2009) 0.01*** 0.01*** 0.01*** 0.01***
F-stat 68.9 63.8 0.69 69.1 31.3 325 1.4 37.8
p-value 0.01 <0.00L 0.41 <0.0aL <0.0aL <0.00L 0.23 <0.0aL
R? 0.10 0.44 0.01 0.46 0.09 0.43 0.01 0.47
Observations 588 588 588 588 307 307 307 307

246




5.6 Results of theRobustness Geck (Step 9)
5.6.1 Endogeneity Testfor Trade Policy

Similar to Topalova and Khandelwal (2010), the study carries a test for political
protection by regressing th@ange inoutput importtariffs between 2002 and 2008 on industrial
characteristics such as sales andrtbmber of employees, since these are the only variables
available for the initial year 2002. It is also possible to add some industry characteristics
measured in 2005; however, one has to be cautious when interpreting the results. The results are
presentedn Table5.52. The table indicates no statistical correlation between changes in output
import tariffsand of any industry characteristics except the share of unskilled workers in 2005
(columns 13). In case of regressing changes in import tariffs onikiEymediate inputs, most
variables turn out to be statistically significant (colums@® 4

Table 5.52
Endogeneity Test 1: Trade Policies
Dependent Variables are Changes in Output Import Tariffs and

Import Tariffs on Key Inputs betwe&®02 and 2008Industry-level data.
Dep.Variablei Change in Dep.Variablei Change in Import

Output Import Tariffs Tariffs on Key Inputs (2002-2008)
(20022008)

Variables Q) (2) 3) (4) (5) (6)
Log of Sales (2002) | -0.173 | -0.173 -0.044 | -0.489*** | -0.465*** | -0.432***
Log of Employment 0.266 | 0.263 0.384 0.607** [ 0.553*** | 0.582***
(2002)
Percentage owned by 0.001 -0.003 0.021* 0.021
government (2005)
Share of unskilled -8.27%** -2.09**
workers (2005)
F-stat 0.39 0.26 5.54 9.57 7.38 6.87
p-value 0.678 | 0.855 0.0001 0.0001 0.0001 0.0001
R? 0.001 | 0.001 0.041 0.036 0.041 0.052
Observations: 250 250 250 250 250 250

Note:significant at: ** - 99%, ** - 95%, *- 90%confidence level. Industryevel data.
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Also, to investigate whether policymakers adjusted tariffs in response to industry's
productivity levels, the study regresses the future measures of trade protection (20085t
productivity levels in 200%see Table 5.53)

Table 5.53
Endogeneity Test 2: Trade Policies

Dependent Variables are Output Import Tariffs and
Import Tariffs on Key Inputs in 2008. Industigvel data.

Dep.Variable i Import Dep.Variable i
Tariffs (2008) Import Tariffs on
Key Inputs (2008)

Variables Q) (2) 3) (4)
Log of TFP(2005) -0.003 0.003*
Log of Labor
Productivity (2005) 0.123 0.119*
Year, Industry and
Country dummies yes yes yes yes
included
F-stat 22.21 21.34 74.22 82.69
p-value 0.000 0.000 0.000 0.000
R? 0.678 0.690 0.876 0.896
Observations 250 250 250 250

Note:significant at: ** - 99%, ** - 95%, *- 90%confidence level. Industrievel data.

5.6.2 Resultsand Analysisunder the RQ1 for the Benchmark Countries

In a similar manner, the data for the benchmark countries has been aggregated to the
industry level(see Table 5.54)For the benchmark countriggherein dataon labor productivity
was missingthe study used country averagése sample of manufacturing firms is provided in
Chapter 3, Table 3.11. The summary statistics for the -nelded policies and investment
climate variables for the benchmark countries is provided in the same table

The correlation statistics for the variables on treglated policies and firm

characteristics are provided in Table 5.55.
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Table 5.54
Benchmark Countries. Summary Statistics

Variable Obs Mean Std. Dev. Min Max
ave_age 953 25.57817 9.414577 7 102
ave_skill 953 94 .94517 119.3829 0] 796.272
ave_type 953 .9443862 £5.321564 0 100
ave_FDI 953 15.63484 17 .59566 0] 100
ave_import 953 39.13956 25.95001 0] 100
ave_export 953 45.2256 25.57097 0 100
ave_size 953 1.560336 .5450124 1 3
w_avel997 953 4.172036 6.262011 .46 §1.61
w_ave2002 953 3.074145 6.47313 .15 £1.81
w_avez2007 953 3.051049 5.610948 0] 44 57
nth_core_w 953 .1008714 .2240612 0] .9685575
EU 953 .7785939 .4154113 0 1

WTO 953 1 o] 1 1
w_avel997i~t 953 2.809223 2.693061 1.16 8
w_avez2002i~t 953 1.944743 2.316475 .87 8.13
VATZ2000 953 15.9213 3.616764 10 21
VATZ2009 953 17.18993 4.144846 10 21.5
refund09 953 3 o] 3 3
zone 953 .2791186 .4488015 0] 1
ave_export~s 868 5.543609 4.518809 1 30
ave_import~s 836 6.29031 4.700431 1 30
docexport07 953 4.594963 .717178 4 6
docimport0? 953 5.991605 1.588408 4 8
costexport0o? 953 852 _.5582 171.6799 E80 1090
costimport0? 953 992.043 154.1236 765 1245
certificate 953 .2298006 .4209254 0] 1
ave_corrl 953 1.70089 .4493524 1 3.5
ave_corrz 953 1.429076 .4698215 1 4
ave_corrs3 953 1.306498 .378476 1 3.25
ave_corr4 953 1.578115 .4256816 1 4
ave_corrs 953 1.39514 .3768226 1 4
ave_Tfinl 953 .5886674 .2196703 0] 1
ave_fin2 953 22.2417 16.00959 0] 100
ave_fin3 953 136.132 28.75615 80 253
ave_fin4g 953 2.002272 .4011487 1 4
ave_1infril 953 1.210712 1.392396 0 9
ave_infr2 953 .2498712 .4735586 o] 2.5
ave_infr3 953 .8352571 .1852994 0] 1
ave_infr4 953 8.036228 6.515117 1 30
ave_infrs5 953 .6412689 .8864065 0 5.2
ave_innovl 953 4113326 .2222788 0] 1
ave_inhnov2 953 .5687303 .2166664 0] 1
ave_innov3 953 .3578174 .2261461 0 1
ave_innov4 953 .1301154 .1522447 0] 1
ave_innovs 953 .2392445 .18700186 0] 1
GDP_ppp95 953 8.35e+11 8.18e+11 7.77e+10 2.27e+12
gdp_ppp05S 953 1.07e+12 9.12e+11 1.60e+11 2.59e+12
gdp_ppp09 953 1.12e+12 9.31le+11 1.6le+11 2.64e+12
GDPperc~1995 953 20669.43 4383.11 15761.32 27846.15
gdpperc~2005 953 28196.9 6021.577 21294 .08 38577 .82
gdpperc~2009 953 28729.61 4872 .596 21369.82 36277 .86
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Table 5.55
Benchmark Countries. Correlation Statistics
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Table 5.56 provides the results of a model that has only industry charactefiséies.is
no statistically significant variation at the country lese there is no need to introduce the cross
level interaction terms. For the developed OECD countries, the study identi@aedp 10
industries; however, to keep the results comparable to that of the developing ECA countries it
wasdecided to use a nesummy variable to distinguisthetop 5 exportindustries al | ed A Ran |
150 (=1 for firms in the top 5 export industr.]

Since the firmsvereinterviewed in 2005, the data on import tarliss been collected for
2002 and 1997. To see if the effecttaiderelated policies varies for those top 5 industries the
study uses the interaction term between the tragel at ed pol i ci es and the
1-50 ( Mo d¥5¢ Fablel B5§. For firms in the top five export industries, the effect of
import tariffs is positive, suggestintpat higher import tariffs offer good protection to the less
productive firms in the top 5 export industries, thus causing their productoviyp higher
(Model 15c).However, when the study drops South Korea from théysisathe coefficient of
import tariffs becomes negative. For firms in the top five export industries, we cannot be
reasonable sure that the coefficienttlodé nontariffs barriers NTB core frequency ratjoor a
percentage of imports subjected to #ianff measures that have an unfair protectionist impact
is something other than zero (Model 16c).

For firms in all industries,hie effects of import tariffs in 2002 and the Core NTB
Frequency Ratio are negative and statistically signifigaee Table 5.57)Once the study
controls for EU membership and introduces the el®gsl interaction between EU and rank of
the industry, the coefficients become not statistically significant exoefite interaction equal
to -0.659. It confirms the gevious finding thathe top 5 export industries in EU seem to have

overall lower labor productivity (Models 117/8c).
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Table 5.56
Benchmark Countries. HLM Results: Firm Control Variables
Dependent Variable is Log of Labor Productivity (2005)

Note: significant at: ***- 99%, ** - 95%, *- 90% confidence level. Number of firms = 953, number of groups = 6.
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