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MACRO AND MICRO DETERMINANTS OF TRADE IN SERVICES:
THE CASE OF BRITISH SERVICE TRADERS*?
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ABSTRACT

This paper focuses on the macro and micro-level determinants of trade in services in the United
Kingdom. The importance of different determinants has been investigated within the gravity framework
in many studies. However, the nature of the data requires estimation approaches other than the
Ordinary Least Squares (OLS). To estimate the gravity equation, besides the OLS, the Poisson Pseudo-
Maximum Likelihood (PPML) and Threshold Tobit have been used. The results confirm that, among
the three different estimation approaches, the PPML is the preferred model since it is able to deal with
the existence of zero trade values and heteroskedaticity problem in the data. The findings based on the
disaggregated level data show that the coefficients of the trade determinants change considerably,
suggesting that the policies adopted according to the results of the country-level analyses do not fit all

of the trading firms.
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HIiZMET TiCARETININ MAKRO VE MIKRO BELIiRLEYENLERI:
INGILiZ FIRMALARI UZERINE BiR CALISMA

oz

Bu calisma Ingiltere’nin hizmet ticaretinin makro ve mikro belirleyenleri analiz etmektedir.

Ticareti belirleyen etmenlerin 6nemi, uzun zamandir ¢ekim modeli gercevesinde incelenmektedir.

1 A detailed version of this paper constitutes the first chapter of my PhD thesis. | would like to express my deepest appreciation
to my supervisor Professor Holger Breinlich for his excellent supervision throughout my studies. | am also thankful to
Professor Jodo Santos Silva and Dr. Gregory Wright who contributed to this work with their valuable comments. This work
was based on data from the International Trade in Services Survey, Annual Respondents Database and Business Structure
Database, produced by the Office for National Statistics (ONS) and supplied by the Secure Data Service at the UK Data
Archive. The data are Crown Copyright and reproduced with the permission of the controller of HMSO and Queen’s Printer
for Scotland. The use of the data in this work does not imply the endorsement of ONS or the Secure Data Service at the UK
Data Archive in relation to the interpretation or analysis of the data. This work uses research datasets which may not exactly
reproduce National Statistics aggregates. All errors are mine.
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Ancak ticaret verisi dogast geregi En Kiclk Kareler (EKK) tahmin yonteminden baska tahmin
yontemlerini gerektirmektedir. Bu c¢alsmada, Ingiltere’nin firma diizeyinde hizmet ticaretinin
belirleyenlerini tahmin etmek i¢cin EKK 'nin yaninda PPML ve Tobit yontemi kullanilmigtir. Sonuglar,
kullamilan ii¢ tahmin yontemi i¢inde en iyi performansi PPML yonteminin gosterdigini saptamistir. Bu
yontem, verideki sifirlari ve degisen varyans problemini dikkate almaktadir. Firma verileri dikkate
alinarak yapian analizler, her bir ticaret belirleyeninin katsayisinin, iilke diizeyinde yapilan
analizlerden farklilik gosterdigini saptamistir. Bu da iilke diizeyinde analizleri dikkate alarak yapilan

politika onerilerinin ticaret yapan her bir firma i¢in uygun olmayacagini gostermektedir.

Anahtar Kelimeler: Hizmet Ticareti, Firma Ticareti, Cekim Modeli, Tobit, PPML

Jel Stmiflandirmasi: F10, F14, F23

1. INTRODUCTION

The importance of international trade in services has increased during the last two decades all
over the world. It has demonstrated faster growth than goods trade. According to World Trade
Organization (WTO) statistics, world exports in commercial services (services excluding governmental
services) stood at 3.7 billion USD in 2010 with an average annual growth rate of more than 15% over
the past 20 years. Its share in total world exports was around 20% while its share in GDP was roughly
12%. Moreover, World Development Indicators produced by World Bank showed that nearly 71% of
global value added in 2010 was generated in the services sector, with a 3% average annual growth rate

from 1990 to 2010, while the services sector also accounts for around 45% of total employment.

Due to the increasing economic importance of trade in services within the economy, researchers
have started to pay more attention to trade in services and its policy implications. Many aspects of trade
in services have been analysed. Since services are very heterogeneous across a wide range of economic
activities, it is difficult to capture the impact of services trade on economic growth and development.
Most studies mostly focus on the similarities and differences between goods trade and services trade
(Lennon, 2009; Breinlich and Criscuolo, 2011), the importance of distance for trade in services
(Bhagwati, 1984; Amiti and Wei, 2005), the relationship between and relative importance of different
modes of services trade (Lennon, 2009; Christen and Francois, 2010) and the effects of market structure,
regulations and trade policies on services trade (Deardorff, 2001; Francois and Wooton, 2001).
Moreover, the empirical framework of the gravity equation has been used to explain the determinants

of service trade flows at country-level (Mirza and Nicoletti, 2004; Kimura and Lee, 2006; Head et al,
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2009)%. More recently, thanks to the increasing availability of micro data, firm-level datasets have been
used to investigate the characteristics of the exporters and importers of services and the concentration
of trade across firms; and to compare service traders and non-service traders with respect to
productivity, wages, size, turnover and differentiation level (Breinlich and Criscuolo, 2011; Kelle and
Kleinert, 2010; Federico and Tosti, 2012). However, within the literature, there are only a few studies
which apply the gravity framework to explain firm-level determinants of service trade flows (McCann
and Toubal, 2011; Ariu, 2010; Federico and Tosti, 2012). These studies focus on the effects of distance
on margins of trade and does not take into account the effects of differences between countries along
with firm-level factors. However, these studies only focus on the effects of distance on margins of trade
and does not take into account the effects of differences between countries along with firm-level factors.
Therefore, we still only have a limited understanding of which forces govern services trade at the firm-
level. Given that the effects of variables such as distance, cultural differences, or regulatory and policy
barriers to services trade are likely to vary considerably between different types of firms, it is important
to undertake more research in this area in order to better understand aggregate level trade flows as well.
For example, if certain types of trade barriers are particularly important for more innovative firms,

export promotion programs could be specifically targeted to help this group of firms.

Having identified this deficiency in the existing literature, the aim of this study is to investigate
the validity of the gravity model for trade in services in the UK, taking into account both country- and
firm-level factors, and to analyse the importance of different determinants within this framework. The
UK has been chosen for the analyses because it is among the largest service traders in the world (the
third largest exporter and fourth largest importer in commercial services according to WTO (2011)) and
the UK Office for National Statistics (ONS) provides a very-well established database of firm-level

data.

To the best of our knowledge, this study is the first study which applies the gravity equation to
a firm-level data and comprehensively investigates determinants of firm-level services trade. The newly
constructed data on the UK firm-level services trade produced by the ONS facilitates this research since
it provides a wide range of variables related to almost all producer services traders in the UK. Another
novel feature of this study involves the methodology that is used in the analyses. In order to examine
how the effects of different determinants of firm-level services trade (e.g. distance or GDP) may differ
from country and industry-level analyses, we use three estimation approaches to estimate the gravity
equation, namely Ordinary Least Squares (OLS), the Tobit and the Poisson Pseudo-Maximum
Likelihood (PPML). This is the first study that applies PPML to estimate determinants of firm-level

3 See also (Francois, 1993; Grunfeld and Moxnes, 2003; Francois and Hoekman, 2010; Tharakan et al, 2005;
Kandilov and Grennes, 2010, 2012; Freund and Weinhold, 2002; Walsh, 2006).
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services trade. The nature of the data (the existence of zero trade flows between some firms and some
countries in some service types) makes the implications of PPML both reasonable and interesting. The
results show that the gravity equation is also successful in explaining the determinants of firm-level
services trade and the RESET test results confirm that, among three different estimation approaches,
the PPML is the preferred model since it is able to deal with the existence of zero trade values and
heteroskedaticity problem in the data. Another good property that PPML holds is arisen when we
compare the results obtained from firm-level analyses with the ones obtained from country-level
analyses. The coefficients obtained from the OLS estimations are considerably different from each other
while PPML provides the similar results in both firm-level and country-level analyses. Since for the
PPML estimations, it is not necessary to take the log of dependent variable, the coefficients do not
change by changing the level of aggregation. The PPML results suggest that there is no additional
benefit of collapsing data down to firm-level. This finding is of great importance when the policy
makers utilize a policy based on the empirical studies. The policy implications based on the OLS results
from country-level data would be misleading since these results are considerably different from the

ones obtained from firm-level data.

The rest of the paper is organized as follows Section 2 provides information on the databases
and a description of the variables while the methodology used is presented in Section 3. Section 4

provide the analysis results obtained from empirical models, and Section 5 concludes.

2. DATA

This study considers both country- and firm-level factors in order to detect the heterogeneous
impacts of different variables on the firm-level services trade in a gravity framework. To this end,
several data sources are used. The main data sources are the survey-based limited access data on the
UK private sector companies conducted by the ONS. Each survey contains Inter-Departmental Business
Register (IDBR) reference numbers which are anonymous but unique reference numbers assigned to

the business organizations. This allows us to combine different surveys.

The main data source used in this study is the UK’s International Trade in Services Inquiry
(ITIS). ITIS data is collected from a number of different surveys and administrative sources and it
covers the period 1996-2005. The sample size of the survey is roughly 20,000 firms (from 2001
onwards, prior to which it was approximately 10,000). However, when the firms which report
international transactions are considered, the data provides service exports and imports figures of
around 5,000 firms for 46 different types of services classified by country of origin and destination for

over the period 1996-2005. The companies with over 10 employees have been included in the inquiry.
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ITIS provides information on producer services and excludes travel and transport, some banking,
financial and legal services, higher education and film and television companies. Since the highest

number of firms was covered in 2005, this study focuses on the data from 2005 only*.

The Annual Respondent Database (ARD) and the Business Structure Database (BSD) are the
other micro data sources which provide firm specific variables. The ARD provides structural variables
for firms and is constructed from a compulsory business survey which is based on the Annual Business
Inquiry (ABI) from 1998 onwards. The data encompasses many variables such as employment,
turnover/output, capital expenditure, intermediate consumption, gross value added (derived), postcodes,
industrial classification, owner nationality, acquisitions and disposals of capital goods for both smaller
and larger businesses (depending on the year, firms with more than 100 or 250 employees). To control
for firm specific characteristics, variables for firm size, productivity and research and development
(R&D) engagement, which are obtained from the ARD, have been used in the analyses. The firm size
and productivity of firms are measured by the variables of employment and gross value added per
employee, respectively. The R&D variable is an indicator variable that shows whether a firm engaged
in research and development work on a regular basis during the year in question. Depending on this
indicator, we create a dummy variable which takes the value of 1 if a firm is engaged in R&D work.
Other firm characteristics such as firm age and legal status are obtained from the BSD. The BSD
contains a small number of variables for almost all business organisations in the UK for the period
1997-2010 in order to reflect a wide variety of firm demographics. The firm age variable is calculated
by using the birth date and active variables. If the firm was active in 2005 then we subtracted their year
of birth from 2005. Lastly, we create an LLC dummy using the legal status of a firm variable as a
measure of the extent to which business operations were financed by external sources. The dummy
takes the value of 1 if a trading firm is an LLC and 0 otherwise. All firm-level variables except firm

age are expected to have a positive impact on firm-level exports and imports.

The last data source that is used in this study is the CEPII Gravity Database. This is a freely
available dataset generated by Head et al (2010). In order to analyse the country- and firm-level
determinants of trade in services for the UK using the gravity equation, data sources providing country-
level data are combined with the firm-level datasets given above. All country-level variables except
dummy variables for European Union (EU) membership (GDP and GDP per capita of the trading
partner; distance and time differences between the countries; dummies for colonial relationship;
common language; common legislation; regional trade agreement; and GATT (WTQO) membership) are

obtained from the CEPII Gravity database. The information on the EU membership has been obtained

4 An updated version of the data has been released by the ONS in 2014, but at the time of research it was not
accessible yet.

192


http://dx.doi.org/10.11611/yead.373458

Gy
LU
NS
=" Yénetim ve Ekonomi Arastirmalari Dergisi / Journal of Management and Economics Research
Cilt/Volume: 15  Say/Issue: Ozel Say1 1/ Special Issue 1 Aralik/December 2017  ss./pp. 188-211
0. Bilici Doi: http://dx.doi.org/10.11611/yead.373458

(

from European Commission webpage. After merging the gravity data with the aforementioned firm-
level data, we obtained exports and imports datasets: 1,754 firms exporting to 181 countries in 46
service types and 1,909 firms importing from 177 countries in 46 service types. However, the ITIS only
reports observation with positive transaction values. If a firm does not import from or export to a
particular country in a particular service type, it is excluded from the ITIS. Therefore, we enlarged the
data using observations with zero trade values. After obtaining rectangularized data, there are around

15 million observations in each dataset.

Since we combine country-level data with firm-level data in order to investigate the effects of
country characteristics on firm-level exports and imports, in order to obtain true inferences, the random
disturbances should be independent within the groups. If the disturbances are correlated within the
groups (in our case, countries) that are used to merge firm-level data with country-level data, then even
small levels of correlation can cause poor inference because of the downward biased standard errors
(Moulton, 1990). In the case of within-group correlation, cluster corrected standard errors can be used
to improve the inference (Angrist and Pischke, 2009). In our case, the main explanatory variables of
interest vary only at country-level. It is expected that firms trading with a certain country might share
some unobservable characteristics which would lead the regression disturbances to be correlated.

Therefore country-cluster corrected standard errors are used in all the models.

3. METHODOLOGY

Following the pioneering studies by Timbergen (1962) and Poyhonen (1963), the gravity model
has been used as an empirical tool in this study. It is one of the most widely used models in international
trade due to its simplicity. It fits the available data well and makes it easy to obtain econometric
estimations. The model explains bilateral trade flows between any two countries as a function of their
economic size and the distance between them. The most commonly used definition of the gravity
equation is the standard form of the gravity equation which estimates bilateral trade proportional to the

products of country sizes:

B1y B
Yy 1y, 2

_ 0
Tod - .80 B3
Dod

(1)

where T,,; Iis the trade flow from the origin country to the destination country. Y, and Y; are the
economic sizes of the origin and the destination countries, mostly measured by GDP. D, is the proxy
for transaction cost measured by the geographical distance between countries. Lastly, S, is termed as
the ‘gravitational constant’. Starting from Timbergen (1962), this equation has been used in a number

of studies to explain trade flows. g; # B, # 1 isassumed in preceding studies. However, most theories
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predict unit elasticity for GDP. Another restriction of this definition is that D,; is assumed to be
constant, which means that the effects of different trade costs incurred by each country are overlooked
(Head and Mayer, 2013).

In this study, an augmented version of the gravity equation has been used, which has been

adapted to the firm-level data. The augmented gravity equation is given below:
Tias = AGB] exp(Z'Y + €igs) @)

where T;; denotes export (import) flows by firm i to (from) the destination (the origin) country d in
service type s. There are two sets of explanatory variables on the right-hand side. A, contains country-

level variables, such as GDP of trading partner, bilateral distance and time differences, whereas

variables related to the firm characteristics such as firm size and productivity are included in the set B;5.
Z denotes the vector of other control variables including firm and/or service type fixed effects and
dummies such as common language and R&D engagement. €;4, is the error term from this
multiplicative form. The variable list, their sources and the expected sign of all the explanatory variables

are given in Table 1.

Following the existing literature, first, the log-linearized form of equation 2 is estimated by
OLS using the original data which reports only the positive trade values. Then we enlarge the dataset
with the zero trade values. However, the existence of zeros in trade flows makes the OLS result to
become biased since zero values are omitted when taking the logarithms. To overcome this problem we
use two alternative methods. The first approach is the Threshold Tobit estimation proposed by Eaton
and Tamura (1994). It overcomes the problem of zero values; however, its consistency depends on the
normal distribution assumption®. Although the Tobit model allows us to obtain estimates in the case of
zero trade flows, it adopts the linear specification, similarly to OLS, and therefore it is subject to
heteroskedasticity due to Jensen’s inequality, as pointed out by Silva and Tenreyro (2006). According
to Silva and Tenreyro (2006), the OLS estimator is not only biased but also inconsistent because the
error term in the model depends on the regressors due to heteroskedasticity in multiplicative form.
Therefore, as the second approach the PPML is used. It is a consistent estimator under the correct
specification of the conditional mean of the dependent variable as well as being able to deal with zero

trade flows. There are few studies that estimate the gravity equation using the PPML approach (Silva

® The logarithms of all variables except dummies and time differences between countries are taken in line with
the gravity framework.

& The comparison of coefficients from the OLS and the Tobit is not very informative, since in the Tobit model,
the linear effect is on the uncensored latent variable, not the observed outcome (Wooldridge, 2001, p. 528).
However, it is possible to obtain the effects of each independent variable on the conditional mean of the dependent
variable by calculating marginal effects.
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and Tenreyro, 2006; Martin and Pham, 2008; Prehn and Brummer, 2011; Tran et al, 2012), and most
of these analyse the performance of PPML compared to other estimation approaches using country- or
industry-level data. To the best of our knowledge, this is the first study that applies PPML to firm-level

data.

4. ANALYSES

In order to analyse how the effects of different determinants of services trade might differ for
firm-level services trade, we use three estimation approaches to estimate the gravity equation. Since the
existing literature on firm-level analyses mostly uses OLS, it is also used in the current study to enable
comparisons to be drawn. OLS is applied only to positive trade values. However, when the trade
between all firms and all countries is considered, zero trade values are appeared. Although the ITIS
reports only positive trade flows, we enlarge the dataset with zero trade values and use alternative
approaches. The existence of zero trade flows leads to bias in the OLS estimations. We therefore employ
two estimation approaches to deal with biased estimates. Tobit is the first approach which is used in the
analyses. It is able to deal with zero trade values but its consistency depends on normal distribution as
well. The second estimation approach used is the PPML. Under the correct specification of the
conditional mean, it provides unbiased and consistent estimates in the presence of zero trade values and

heteroskedasticity.

All analyses have been reported for the UK firm-level services exports and imports in 2005. In
order to deal with correlated residuals across countries, country clusters are used to obtain cluster-
corrected standard error in all firm-level analyses’. We compare firm-level results with the results
obtained from the aggregated data. To this end, we aggregate the firm-level data up to country level to
repeat all the analyses. In addition to these analyses, we apply OLS and PPML on panel structured data

to control for firm-by-service type fixed effects.

4.1. Export Analysis

Table 2 shows the results from the gravity equation estimated by OLS, PPML and Tobit for the
UK firm-level exports. According to the table, all the variables except regional trade agreement have
the expected signs. The coefficients for GDP, GDP per capita and distance are significant with expected
signs, and the R&D engagement variable is insignificant in all the models except PPML (T = 0). The

odd-numbered columns present the results for the models without firm-level variables, while the even-

7 All firm-level analyses have been repeated with service type cluster-corrected standard errors since it is expected
that firms operating within a specific service type might have similar properties. However, the significance levels
of the coefficients remain the same in all the analyses.
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numbered columns display the results with firm-level variables. The first and second columns of the
table present the OLS results without and with firm-level variables respectively. The coefficients of the
country-level variables are closer to each other in both estimations. GDP and GDP per capita of the
trading partner country and the colonial relationship between the UK and the importing country have
positive effects on the UK firm-level exports, whereas distance between the UK and the importing
country, regional trade agreement, GATT membership and EU membership negatively affect the UK
firm-level exports. The negative coefficients for the GATT membership and EU membership would be
expected since these variables are the binary variables which are unity if the trading partner is a
GATT/EU member and zero otherwise. Thus, they capture the degree of trade-diverting effects between
members and non-members. However, the negative coefficient for the regional trade agreement variable
is unexpected because it measures the degree of trade-creation effects of the regional trade agreement
between the UK and her trading partners. After controlling for the size, productivity, age, legal status
and R&D engagement of the firms, the magnitudes of country-level variables increase slightly. All
firm-level variables have a significant effect on the firm-level exports. Accordingly, firm size and labour
productivity and being an LLC have a significant positive effect on exports, while firm age has a

negative effect.

Columns 3-4 and 5-6 depict the results of PPML. Since the ITIS reports trade statistics for only
trading firms (no zero trade), PPML has been applied to the data provided by the ITIS (T > 0) and to
the enlarged data, including zero export flows (T = 0). The level of exports is used as the dependent
variable in the PPML analyses. Both the coefficients and significance levels of the variables alter
considerably in both regressions without and with firm characteristics. The results for PPML on positive
export flows (T > 0) are different from the results obtained from using OLS. This difference can be
largely accounted for by the heteroskedacticity problem in the error term since these regressions are
estimated only for positive export flows. Distance, colonial relationship and EU membership become
insignificant while dummies for common legislation and common language turn out to be significant
in the PPML (T > 0) regression without firm-level variables, and the coefficients from this regression
are closer to the coefficients from the PPML (T > 0) regression with firm-level variables. However,
distance has a significantly negative impact on export flows in the PPML (T > 0) regression with firm-

level variables.

When we consider zero trade flows by firms with a country in a specific service type, the
coefficients obtained from PPML (T = 0) are mostly higher than the coefficients obtained from OLS.
GDP and GDP per capita of trading partner countries and distance have stronger effects on firm-level
exports, according to the PPML results, showing that OLS underestimates these coefficients. PPML

determines a significant positive effect for common legislation and common language. Moreover,
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colonial relationship, regional trade agreements and EU membership turn out to be insignificant in the
PPML (T > 0) regression. The PPML results with the additional firm-level characteristics are closer to
the PPML results without firm-level variables. With the firm-level variables, the effects of the
coefficients obtained from PPML are still stronger than the results obtained from OLS. However,
according to the PPML results, the effect of common legislation is significantly positive while the
colonial relationship and dummies for regional trade agreements and EU membership have no
significant effect on firm-level exports. Moreover, the dummy for being an LLC loses its significance
in the PPML regression. Although most of the studies on goods trade (Duenas-Caparas, 2008; Roberts
and Tybout, 1997; Niringiye and Tuyiragize, 2010; Majocchi et al, 2005) predict that firm age will have
a positive effect, a negative relationship is also possible since the younger firms would be more flexible
and quicker to adapt to changing international conditions and new technology. In the models with and
without firm-level variables, the significant coefficients for regional trade agreement, GATT and EU

memberships are all negative.

The Tobit model is an alternative to the PPML model designed to be able to deal with excess
zeros. However, its validity depends on the normality assumption of error term. Columns 7 and 8 in
Table 2 report the results of marginal effects (marginal effects on E (y|X) from Tobit regressions with
and without firm-level variables. The coefficient estimates from both regressions are smaller than both
the estimations obtained from OLS and PPML. All the coefficients except the common language
dummy, time difference variable and the EU membership dummy in the Tobit model without firm-level
variables are significant and have expected signs. The Tobit model with the firm-level variables, firm
age and R&D engagement have no significant effect on service exports. The coefficient for GATT
becomes insignificant after adding firm-level variables. Moreover, adding these variables decreases the
magnitude of the coefficients of country-level variables in the Tobit model while the opposite is true in

the OLS estimations.

The last rows in Tables 2 gives the RESET test probability values for each model. Accordingly,
the PPML (T = 0) regression without firm variables strongly passes the test. However, the PPML (T >
0) regression with firm variables only passes the test weakly. This result may imply that the gravity
equations estimated by the PPML provide truly specified estimations, showing that both the OLS and

Tobit results report underestimated coefficients.

In order to take into consideration the firm-by-service type fixed effect, the OLS and the PPML
methods are also applied to panel structured data. To this end, we generate a panel identification (id)
category by grouping each firm by each service type. These panel ids and countries are then used to
create a panel dataset. Since there are some firms that do not export to any of the countries included in

the panel, some groups have been omitted. Moreover, since the firm-level variables are constant within
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a group, the coefficients for these variables are not estimated. However, the results obtained with the
firm-level variables are still comparable to the regressions without firm-level variables. The results are

shown in Table 3.

According to Table 3, the fixed effect estimations confirm the aforementioned results. In
particular, the PPML with fixed effects provides exactly the same results. Because the set of explanatory
variables are the same and the PPML regression does not require the log transformation, it is invariant
to the level of aggregation. In the OLS regressions, all the variables except common legislation have
similar coefficients and significance levels. When we control for firm-by-service type fixed effects, the
coefficient for common legislation becomes significant, showing that firm-level exports will be higher
if the UK shares common legislation with the importing country. Moreover, the coefficients of regional
trade agreement, GATT and EU memberships have a stronger effect on firm-level exports when we
control for the firm-by-service type fixed effect. Adding firm-level variables does not change the
magnitude and significance of country-level variables. The coefficients obtained from FE are lower
than the coefficients obtained from the PPML fixed effect regressions. The RESET test results confirm

that OLS underestimates the effect of variables on firm-level exports.

4.2. Import Analysis

In this section, the analyses described above are applied to the UK firm-level imports. Table 4
shows the results from the gravity equation estimated by OLS, PPML and Tobit for the UK firm-level
imports. According to the OLS results in column 1 and 2 of the table, among the country-level variables,
only GDP and distance are statistically significant. The magnitudes of the coefficients of significant
variables are smaller than those obtained from the export analyses. There is little change in the
coefficients after controlling for the firm characteristics. The effect of regional trade agreements turns
out to be significant at the 10% significance level with the additional firm variables. However, its impact
is negative, similarly to the export analyses. Firm age does not have a significant impact on firm-level
imports, while firm size, labour productivity, R&D engagement and the dummy for being an LLC have
significant impacts on firm imports. Among the significant firm-level variables, R&D engagement has

a negative impact on firm-level imports.

Columns 3-4 and 5-6 depict the PPML results. Since the ITIS reports trade statistics only for
trading firms (no zero trade), as in the export analyses, PPML is applied to the data provided by the IT
IS (T > 0) and to the enlarged data including zero import flows (T = 0). The level of imports is used
as the dependent variable in the PPML analyses. For the significant variables obtained through OLS
with and without firm variables, the estimates obtained from PPML with positive export flows (T > 0)
are closer to the results obtained from OLS, but in the PPML models, GDP per capita becomes

significant. The regional trade agreement dummy turns out to be insignificant in the PPML analysis
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(T > 0) with firm variables as well. For the significant firm characteristics, the magnitudes of the
coefficients double in the PPML (T > 0) regression. When we consider zero trade flows by firms with
a country in a specific service type, the coefficients and significance levels of the variables obtained
from PPML (T > 0) alter considerably in the regressions without and with firm characteristics. They
are higher than the coefficients obtained from OLS. GDP and GDP per capita of trading partner
countries and distance have stronger effects on firm-level imports according to the PPML results,
showing that OLS underestimates these coefficients. PPML determines a significant positive effect for
colonial relationship and time difference variables. Although the PPML results with the additional firm-
level characteristics are closer to the PPML results without firm-level variables, after adding the firm-
level variables, time difference becomes insignificant. With the firm-level variables, the effects of the
coefficients obtained from PPML are still stronger than the results obtained from OLS. Among the
additional firm-level variables, only firm age is insignificant and the coefficients obtained from PPML

are considerably higher than the coefficients obtained from OLS.

Columns 7 and 8 in Table 4 report the results of marginal effects (marginal effects on E(y|X))
from the Tobit regressions with and without firm-level variables. The coefficient estimates obtained
from both regressions are smaller than both the OLS and PPML estimations. Only the dummies for
common language, regional trade agreement and EU membership are insignificant in the Tobit model
without firm-level variables and all significant coefficients have expected signs except time difference.
The time difference variable has a positive impact contrary to expectations, showing that there is no
need for time coordination between countries, while the language dummy is statistically insignificant.
This result is valid for the Tobit model with firm-level variables as well. In this model, all the additional
firm-level variables except firm age are significant. Moreover, adding these variables decreases the
magnitude of the coefficients of country-level variables in the Tobit model while the opposite is true in
the OLS and PPML models.

The last rows in Table 4 presents the RESET test probability values for each model.
Accordingly, all the PPML regressions pass the test. This implies that the gravity equations estimated
by the PPML provide truly specified estimations, showing that both the OLS and Tobit results report
underestimated coefficients.

Following the export analyses, the OLS and the PPML are also applied to a panel structured
data for UK imports in order to take into consideration the firm-by-service type fixed effect. To this
end, we generate a panel id by grouping each firm by each service type. These panel ids and countries
are used to create a panel data set. Since there are some firms that do not import from any of the
countries, some groups have been omitted. Moreover, since the firm-level variables are constant within

a group, the coefficients for these variables are not estimated. However, the results obtained with the
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firm-level variables are still comparable to the regressions without the firm-level variables. The results
are shown in Table 5. The last two columns in Table 5 present the PPML fixed effect results. The results
are exactly the same as those shown in columns 5 and 6 in Table 4. Since the regressors are the same,
the coefficients do not change by changing the level of aggregation. However, the FE results differ from
the OLS results shown in Table 4. The coefficients for colonial relationship and GATT membership
become significant in the FE regressions while EU membership becomes insignificant. According to
the FE estimations, firm-level imports in the UK are significantly affected by colonial relationship.
Adding firm-level variables does not change the coefficients. However, when we control for firm
characteristics, the effect of common legislation becomes insignificant, suggesting that additional firm
characteristics are more important in determining service imports. As was the case with the export
analyses, the coefficients obtained from the PPML fixed effect regressions are larger than the
coefficients obtained from the FE regressions. However, in the import analyses, FE also passes the
RESET test.

4.3. Aggregate Analysis

For the sake of completeness, we compared the results of this study with the analyses of the
aggregated data obtained from the existing data, as well as earlier studies on country-level services
exports and imports. Table 6 presents the OLS and PPML results obtained from the country-level data.
In these analyses, firm-level exports and imports data are aggregated up to country level. The first four
columns in Table 6 show the determinants of aggregate exports of the UK to 171 trading partners while
the last four columns present the results obtained from the aggregate imports traded between the UK
and 165 trading partners. According to the table, the coefficient of GDP is closer to 1 in the OLS
regressions for both exports and imports but the effect is stronger for imports. Unlike for the
disaggregated analyses, the OLS results are higher than the PPML results. GDP per capita is significant
in the OLS regressions for exports while it is insignificant for imports. This implies that the
development level of the partner country is a more important determinant for UK exports than for
imports. The distance variable has an insignificant coefficient in the OLS regression for total exports
while it is significant in the PPML regressions. It has a significant coefficient in all the import
regressions, and the coefficients are closer to each other. Distance yields higher coefficients for
aggregate imports in comparison to firm-level imports analyses. Among other country-level variables,
colonial relationship is more important for imports while common language is of importance for
services exports. GATT membership is a significant determinant only for exports; meanwhile, regional
trade agreement is insignificant in all the analyses. The comparison of the results from firm-level
analyses with the ones obtained from country-level analyses demonstrates that the OLS results are very

sensitive to the aggregation level while the PPML is invariant to the level of aggregation when the
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regressors are the same. This is another good property that PPML holds. Since for the PPML
estimations, it is not necessary to take the log of dependent variable, the coefficients do not change by
changing the level of aggregation. This implies that the PPML should be preferred not only because it
provides consistent estimates in the presence of zero trade values and heteroskedasticity, but also
because it provides similar coefficients in both firm-level and country-level analyses. PPML is also
better at dealing with the problems arisen in aggregated data. There is no additional benefit of collapsing

data down to firm-level.

These findings relating to aggregated exports and imports and their comparison to the
disaggregated analyses (firm-level exports and imports) are mostly confirmed by the existing literature.
The coefficients obtained from the firm-level exports and imports analyses are less than the coefficients
found by the existing country-level studies (Kandilov and Grennes, 2010, 2012; Walsh, 2006; Kimura
and Lee, 2006). According to these studies, GDP, GDP per capita, common language, colonial
relationship and regional trade agreements have a positive impact on services trade while distance has
a negative impact. The coefficients for GDP and GDP per capita are closer to 1 while distance has a
coefficient which is generally higher than 0.6. The magnitudes of the coefficients for these variables
are smaller for the firm-level analyses. This shows that when the country-level trade data is
disaggregated by firms, the coefficients change considerably, suggesting that the policies followed
according to the results obtained from the country-level analyses do not fit all of the trading firms. Since
each firm has different characteristics, they also have different motivations for trade. As stated by
Chaney (2005, 2008), differences between firms in terms of size or productivity reduce the effects of
trade barriers on trade flows. Kimura and Lee (2006), compare the coefficients of country-level exports
and imports. They find that the coefficients of the variables mentioned above are slightly stronger for
service exports than imports. Although the coefficients decrease significantly with disaggregation, the
pattern remains the same; the policies implemented to affect trade flows would affect service exports

more than service imports in the case of both firm-level and country-level trade.

5. CONCLUSION

In this study, we examine the determinants of services trade for UK firms. To this end, we
combine the unique firm-level services trade data - ITIS - provided by the UK Office for National
Statistics with different firm-level and country-level data sources. Three estimation approaches are used
to estimate the gravity equation in order to analyse how the effects of different determinants of services
trade may vary across firms with different characteristics. Since the existing literature on firm-level

analyses mostly uses OLS, it is also used in this study to enable comparisons. The dataset is then
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enlarged with zero trade flows since the ITIS reports only positive trade values for each firm with a
particular country in a particular service type. This enables us to apply the PPML and Tobit models to
deal with the presence of zero trade flows and to obtain more accurate results. Among these models,
the PPML is the only model which also considers the heteroskedastic error term in the multiplicative
form of the gravity equation. It provides consistent estimates under the correct specification of the mean
of the dependent variable. Therefore, PPML is the preferred model since it is able to deal with both of

the aforementioned problems and the RESET test results confirm this prediction.

The results show that the gravity equation is successful in explaining the determinants of firm-
level service exports and imports. Distance has a negative impact on firm-level service exports and
imports, and the coefficients are lower in comparison to the country-level analysis results. In the firm-
level data, the coefficients of other determinants change considerably compared to the aggregate
analysis. This might suggest that the policies based on results from country-level analyses might not fit
all the trading firms. The comparison of the firm-level results with the country-level results shows that
the OLS results are very sensitive to the aggregation level while the PPML is invariant to the level of
aggregation when the regressors are the same. There is no additional benefit of collapsing data down to
firm-level. This can be considered as another good property that PPML holds. For the PPML
estimations, it is not necessary to take the log of dependent variable, the coefficients do not change by
changing the level of aggregation. This implies that the PPML should be preferred not only because it
provides consistent estimates in the presence of zero trade values and heteroskedasticity, but also

because it provides similar coefficients in both firm-level and country-level analyses.
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TABLES
Table 1: Explanation of the Variables used in the Estimations
Explanations Variable Sources Exp_ected
Sign

UK firm-level exports to the trading partners Export ITIS

Dependent UK firm-level imports from the trading Import ITIS

; partners

Variables
UK firm total exports/imports to/from the Total
trading partners export/import
GDP of trading partner (current mn US$) GDP partner CEPII +
GDP per capita of trading partner (current mn GDPPC partner CEPII +
US$)
Population-weighted great circle distance
between large cities of the UK and her trading  Distance CEPII -
partners
Number of hours difference between the UK Time difference CEPII -
and her trading partner
Dummy variable for colonial relationship; 1 if Colonial
the UK and her trading partner ever in colonial - . CEPII +

- . relationship
relationship
Dummy variable for common legislation; 1 if Common
the UK and her trading partner have common S CEPII +
g legislation
legal origin
Explanatory . )

Variables Dummy variable for Common language; 1 if a Common
language is spoken by at least 9% of the lanauage CEPII +
population in the UK and her trading partner guag
Dummy variable for regional trade agreement; Regional trade
1 for regional trade agreement in force between a rgeemen t CEPII +
the UK and her trading partner g
Dummy variable for GATT/WTO GATT
membership; 1 if the UK and her trading membershi CEPII +
partner are members of GATT/WTO P
Dummy variable for EU membership; 1 if the
UK and her trading partner are members of
EU
Total number of employees, point in time # of employees ARD +

Labour

Gross value added per employee productivity ARD +
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Research and development engagement

dummy: 1 if the firm is engaged in R&D R&D ARD +
L engagement

activities

Age of the firm Age of the firm BSD +/-

I?um_my for legal status of the firm; 1 is the LLC BSD +

firmisan LLC

Table 2: Firm-level Exports: OLS, PPML and Tobit

©) @ 3) (4) () (6) (7) ®)
OoLS OLS PPML PPML PPML PPML TOBIT TOBIT
(T>0) (T>0)
. Log of Log of
Dependent Variable Exports Exports Exports Exports Exports Exports Exports Exports
Log of GDP partner 0.262*** 0.281*** 0.229*** 0.289*** 0.616*** 0.628*** 0.252*** 0.167***
(9.42) (10.40) (4.94) (6.47) (15.14) (15.37) (4.75) (6.58)
Log of GDPPC partner 0.0978*** 0.108*** 0.354*** 0.415*** 0.516*** 0.549*** 0.102*** 0.068***
(2.68) (2.81) (2.92) (4.33) (3.59) (4.36) (4.00) (4.48)
Log of distance -0.375*** -0.413*** -0.192 -0.275* -0.569*** -0.625*** -0.187** -0.126***
(-5.61) (-5.85) (-0.99) (-1.81) (-2.74) (-3.39) (-2.96) (-3.41)
Colonial relationship 0.294*** 0.366*** -0.931 -0.721 -0.347 -0.319 0.230** 0.158***
(2.59) (3.39) (-1.61) (-1.52) (-1.15) (-0.98) (2.42) (2.67)
Common legislation 0.0237 0.0638 0.308** 0.371* 0.732*** 0.673*** 0.236** 0.152**
(0.25) (0.67) (1.46) (1.70) (3.48) (2.93) (2.43) (2.52)
Common language 0.0428 0.0178 1.228** 1.005** 0.866*** 0.858*** 0.052 0.034
(0.50) 0.22) (2.07) (2.20) (3.00) (2.79) (1.03) (1.04)
Time difference -0.0214 -0.0220 -0.119 -0.112 -0.0265 -0.0212 0.012 0.008
(-0.71) (-0.74) (-1.46) (-1.48) (-0.44) (-0.34) (0.96) (0.96)
Regional trade agreement -0.383** -0.368** -0.657 -0.572 0.0435 -0.00777 0.221** 0.141*
(-1.89) (-2.18) (-1.59) (-1.45) (0.12) (-0.02) (1.97) (1.94)
GATT membership -0.380* -0.402** -1.154*** -1.345** -0.910** -1.006*** 0.066** 0.041
(-1.89) (-1.99) (-3.23) (-3.85) (-2.41) (-2.60) (0.96) (0.93)
European Union -0.258% -0.311%* -0.222 -0.490%* -0.0754 -0.248 0.121 0.077
membership

(-1.82) (-2.12) (-0.57) (-1.40) (-0.14) (-0.51) (1.30) (1.24)
Log of # of employees 0.379*** 0.507*** 0.617*** 0.070***
(24.84) (15.65) (15.48) (6.32)
Log of labor productivity 0.490*** 0.610*** 0.755*** 0.112***
(32.77) (27.23) (19.65) (6.35)
Log of age of the firm -0.327*** -0.321*** -0.360*** 0.043
(-10.76) (-5.72) (-7.67) (4.55)
Dummy for being an LLC 0.741*** 0.872*** 0.119 -0.290***
(13.85) (7.05) (1.01) (-5.05)
R&D engagement 0.150*** 0.281*** 0.367*** 0.024
(4.07) (3.30) (3.10) (1.48)

Constant 4.717*** 0.982 4.506** -1.296 -3.470 -9.241***

(6.96) (1.37) (2.12) (-0.72) (-1.55) (-4.53)
N 16,252 15,726 16,252 15,726 15,148,899 14,608,164 15,148,899 14,608,164
R-squared 0.072 0.173 0.009 0.078 0.002 0.001 0.060 0.067
RESET(p-values) 0.000 0.000 0.000 0.0476 0.8146 0.0199 0.0169 0.0021

The dependent variable is the value of service exports incurred by each firm. The log of exports is used in OLS
estimations. t-statistics (from OLS) and z-statistics (from PPML and Tobit) in parentheses are calculated based
on country clustered robust standard errors. Pseudo R-squared in Tobit regressions. p-values of RESET test for
the model in each column is provided in the last row. Column 7 and 8 provide the marginal effects (marginal
effects on E(yjX)) from Tobit regressions. * Significant at the 10% level, ** Significant at the 5% level, ***
Significant at the 1% level.
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Table 3: Firm-level Exports Analyses with Firm-by-service Type Fixed Effects

o) @ E) @ e IG)
FE w/o firm FE w/ firm Poisson (T>0) w/o  Poisson (T>0) Poisson w/o Poisson w/
variables variables firm variables w/ firm firm variables firm
variables variables
Dependent Variable Log of Log of
Exports Exports Exports Exports Exports Exports
Log of GDP partner 0.289*** 0.286*** 0.243*** 0.287*** 0.616*** 0.628***
(22.03) (21.40) (4.20) (7.112) (16.39) (16.83)
Log of GDPPC partner 0.105*** 0.110*** 0.239*** 0.246*** 0.516*** 0.549***
(5.85) (6.01) (3.63) (4.56) (4.06) (5.38)
Log of distance -0.412%** -0.409*** -0.255 -0.296*** -0.569*** -0.625***
(-12.28) (-12.10) (-1.34) (-2.86) (-2.97) (-4.89)
Colonial relationship 0.414%** 0.417%** -0.226 -0.148 -0.347 -0.319
(5.41) (5.39) (-1.00) (-0.75) (-0.80) (-0.68)
Common legislation 0.162*** 0.154** 0.355* 0.248 0.732%** 0.673***
(2.63) (2.47) (1.91) (1.37) (5.31) (4.39)
Common language 0.0369 0.0342 0.478** 0.443** 0.866* 0.858
(0.67) (0.62) (2.20) (2.17) (1.67) (1.53)
Time difference -0.0126 -0.0125 -0.0611** -0.0781*** -0.0265 -0.0212
(-1.11) (-1.08) (-1.96) (-2.94) (-0.60) (-0.49)
Regional trade -0.274*** -0.268*** -0.368** -0.505*** 0.0435 -0.00777
agreement
(-4.112) (-3.92) (-1.99) (-2.79) (0.22) (-0.04)
GATT membership -0.242%** -0.261*** -0.939*** -0.892*** -0.910*** -1.006***
(-3.58) (-3.80) (-5.07) (-4.86) (-3.16) (-3.51)
EU membership -0.115** -0.123** 0.0383 -0.219 -0.0754 -0.248
(-2.38) (-2.48) (0.12) (-1.19) (-0.26) (-1.08)
N 16252 15726 15360 14868 422145 406923
RESET (p-values) 0.000 0.000 0.0768 0.0052 0.6680 0.3229

In order to produce these results, a panel dataset is created based on countries and panel ids that are generated by
grouping each firm by each service type then firm-by-service type FE included in all models. The dependent
variable is the value of service exports incurred by each firm. The log of exports is used in OLS estimations. t-
statistics (from OLS) and z-statistics (from PPML) in parentheses are calculated based on heteroskedasticity
robust standard errors. p-values of RESET test for the model in each column is provided in the last row. *
Significant at the 10% level, ** Significant at the 5% level, *** Significant at the 1% level

Table 4: Firm-level Imports: OLS, PPML and Tobit

) @ (©) (4) (5) (6) () (8)
OoLSs OLS PPML(T>0) PPML(T>0) PPML PPML TOBIT TOBIT
Dependent Variable Log of Log of Imports Imports Imports Imports Imports Imports
Imports Imports
Log of GDP partner 0.209*** 0.225%** 0.196*** 0.288*** 0.809*** 0.878*** 0.076*** 0.061***
(14.49) (15.08) (3.58) (8.83) (11.80) (23.60) (4.72) (4.32)
Log of GDPPC 0.0411 0.0353 0.215*** 0.198*** 0.341*** 0.314*** 0.016*** 0.013***
partner
(1.31) (1.03) (3.39) (3.49) (3.87) (3.92) (2.67) (2.63)
Log of distance -0.240%** -0.247%** -0.307** -0.323** -0.966***  -1.017***  -0.076***  -0.060***
(-4.98) (-5.07) (-2.58) (-2.75) (-6.81) (-7.69) (-4.07) (-3.83)
Colonial relationship 0.125 0.163 0.473 0.636 0.944** 1.167*** 0.069** 0.059**
(0.73) (0.90) (1.12) (1.38) (2.33) (2.68) (2.19) (2.30)
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Common legislation 0.0347 -0.0292 0.0714 0.0182 0.475 0.371 0.051* 0.037
(0.22) (-0.18) (0.22) (0.05) (1.37) (1.05) (1.70) (1.60)
Common language -0.00300 -0.00677 -0.0561 -0.130 -0.166 -0.276 0.009 0.006
(-0.03) (-0.07) (-0.24) (-0.62) (-0.65) (-1.28) (0.56) (0.43)
Time difference -0.00417 -0.0109 -0.00482 -0.0592 0.112* 0.0696 0.076* 0.006*
(-0.17) (-0.44) (-0.08) (-1.15) (1.66) (1.16) (1.92) (1.82)
Regional trade -0.144 -0.219* -0.150 -0.259 0.540 0.418 0.042 0.033
agreement
(-1.00) (-1.57) (-0.55) (-1.03) (1.33) (1.05) (1.33) (1.29)
GATT membership -0.0285 0.00939 -0.0636 -0.165 0.433 0.408 0.043*** 0.032**
(-0.14) (0.05) (-0.16) (-0.45) (1.29) (1.13) (2.80) (2.58)
European Union -0.229 -0.203 -0.226 -0.194 -0.229 -0.286 0.019 0.017
membership
(-1.59) (-1.23) (-1.15) (-1.05) (-0.60) (-0.80) (0.73) 0.77)
Log of # of 0.179*** 0.387*** 0.607*** 0.025***
employees
(11.08) (12.65) (20.63) (4.16)
Log of labor 0.271*** 0.466*** 0.772%** 0.035%**
productivity
(14.89) (14.96) (22.22) (4.28)
Log of age of the firm -0.0230 -0.0341 -0.105 -0.002
(-0.34) (-0.21) (-0.77) (-0.55)
Dummy for being an 0.883*** 1,451 %= 1.064%** -0.097***
LLC
(11.87) (10.41) (7.74) (-3.86)
R&D engagement -0.126** 0.170 0.535** 0.032%**
(-2.50) (1.26) (3.17) (2.82)
Constant 3.414%** 0.583 4.678*** -1.119 -2.701* -10.05***
(6.57) (1.00) (3.80) (-0.81) (-1.93) (-6.91)
N 13,988 13,012 13,988 13,012 16,219,700 15,528,800 16,219,700 15,528,800
R-squared 0.039 0.078 0.004 0.020 0.0002 0.001 0.089 0.096
RESET (p-values) 0.0007 0.000 0.7460 0. 1494 0.8098 0.4565 0.0024 0.0398

The dependent variable is the value of service imports incurred by each firm. The log of imports is used in OLS
estimations. t-statistics (from OLS) and z-statistics (from PPML and Tobit) in parentheses are calculated based
on country clustered robust standard errors. Pseudo R-squared in Tobit regressions. p-values of RESET test for
the model in each column is provided in the last row. Column 7 and 8 provide the marginal effects (marginal
effects on E(y|X)) from Tobit regressions. * Significant at the 10% level, ** Significant at the 5% level, ***
Significant at the 1% level.

Table 5: Firm-level Imports Analyses with Firm-by-service Type Fixed Effects

D (2 (©)] 4 ®) (6)
FE w/o FE w/ firm Poisson (T>0) Poisson (T>0)  Poisson w/o  Poisson w/
firm variables w/o firm w/ firm firm firm
variables variables variables variables variables
Dependent Variable ILog of Log of Imports Imports Imports Imports
mports Imports
Log of GDP partner 0.290*** 0.290*** 0.375*** 0.482*** 0.809*** 0.878***
(15.84) (14.78) (2.73) (4.41) (12.42) (21.20)
Log of GDPPC partner 0.0343 0.0361 0.268*** 0.216** 0.341*** 0.314***
(1.42) (1.44) (3.05) (2.50) (5.35) (5.43)
Log of distance -0.208*** -0.203*** -0.464*** -0.519*** -0.966*** -1.017***
(-5.39) (-5.01) (-3.41) (-3.55) (-6.34) (-6.18)
Colonial relationship 0.319*** 0.398*** 0.708* 0.879** 0.944*** 1.167***
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(2.80) (3.48) (1.80) (2.13) (2.65) (2.88)
Common legislation 0.177* 0.111 0.283 0.231 0.475%** 0.371**
(1.65) (1.06) (1.29) (1.01) (3.05) (2.42)
Common language 0.00344 -0.0326 -0.0564 -0.107 -0.166 -0.276
(0.05) (-0.43) (-0.25) (-0.47) (-0.62) (-0.86)
Time difference -0.00562 -0.00890 0.0176 -0.0328 0.112** 0.0696
(-0.38) (-0.56) (0.31) (-0.77) (2.24) (1.63)
Regional trade 0.00832 -0.0118 -0.0356 -0.125 0.540*** 0.418***
agreement
(0.10) (-0.13) (-0.17) (-0.65) (4.02) (3.07)
GATT membership -0.272** -0.249** -0.474 -0.471 0.433* 0.408*
(-2.55) (-2.24) (-1.53) (-1.54) (1.85) (1.87)
EU membership -0.0904 -0.0797 -0.182 -0.302 -0.229 -0.286
(-1.49) (-1.27) (-0.75) (-1.53) (-1.23) (-1.63)
N 13,988 13,012 10,879 10,067 884,275 832,475
RESET (p-values) 0.0529 0.1238 0.8904 0.3728 0.6762 0.4605

In order to produce these results, a panel dataset is created based countries and panel ids that are generated by
grouping each firm by each service type then firm-by-service type FE included in all models. The dependent
variable is the value of service imports incurred by each firm. The log of imports is used in OLS estimations. t-
statistics (from OLS) and z-statistics (from PPML) in parentheses are calculated based on heteroskedasticity
robust standard errors. p-values of RESET test for the model in each column is provided in the last row. *
Significant at the 10% level, ** Significant at the 5% level, *** Significant at the 1% level.

Table 6: Aggregate Exports and Imports

Export Import
1) Q) ®) (4) ©) ®) Q) (8)
OLS OLS PPML PPML OLS OLS PPML PPML
Log of GDP partner ~ 0.989***  0.936***  0.612***  0.607*** 1.045*** (0.961*** (0.808*** 0.773***
(16.10) (16.84) (14.78) (12.74) (20.10) (19.06) (11.78) (9.40)
Log of GDPPC 0.397***  0.260**  0.516***  (0.512*** 0.143 0.0285  0.340***  (.338***
partner
(3.80) (2.20) (3.62) (3.78) (1.62) (0.33) (3.87) (4.14)
Log of distance 0.0576 -0.0509 - - - - - -
0.569***  0.614***  0.848***  (0.845***  (0.968***  (0.939***
(0.17) (-0.17) (-2.75) (-3.03) (-3.08) (-3.20) (-6.82) (-7.26)
Colonial 0.641** 0.346 -0.351 -0.414 0.793* 0.365 0.941** 1.023**
relationship
(2.40) (1.19) (-1.16) (-1.54) (1.91) (0.78) (2.13) (2.42)
Common 0.381 0.354 0.740***  0.744***  (0.925** 0.797* 0.472 0.417
legislation
(1.47) (1.22) (3.50) (3.60) (2.19) (1.81) (1.36) (1.28)
Common language ~ 0.737***  0.836***  0.862***  0.909*** 0.542 0.605* -0.163 -0.250
(3.16) (4.06) (3.00) (3.90) (1.50) (1.97) (-0.63) (-0.97)
Time difference - - -0.0232 0.00368  -0.0906*  -0.0789 0.112* 0.119*
0.202***  (0.173***
(-3.48) (-3.12) (-0.38) (0.06) (-1.74) (-1.65) (1.66) (1.65)
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Regional trade 0.322 0.115 0.0466  0.0612 0.216 -0.195 0.529 0.559
ag reement
(0.88) (0.36) (0.13) (0.17) (0.69) (-0.64) (1.30) (1.39)

GATT membership - -0.750**  -0.901**  -0.806**  -0.0300 0.0148 0.436 0.553*
0.805***
(-2.64) (-2.54) (-2.39) (-2.20) (-0.08) (0.05) (1.30) (1.70)
European Union 0.547 0.754** -0.0704 0.0167 0.385 0.622* -0.229 -0.256
membership

(1.56) (1.99)  (-0.14) (0.03) (1.27) (1.75)  (0.60)  (-0.73)

Log of avg. labor 0.221%** 0.105 0.192*** -0.140**
productivity

(3.66) (1.58) (4.40) (-2.16)
Log of avg. # of 0.187** -0.210** 0.360*** 0.0499
employees

(2.13) (-2.06) (3.21) (0.27)
Constant 1.642 0.977 7.895*%**  8.652***  8.754***  £.588***  8.783***  0.3094***

(0.58) (0.37) (3.54) (3.90) (3.44) (2.63) (6.30) (5.69)

N 171 170 171 170 165 161 165 161
R-squared 0.804 0.830 0.918 0.924 0.813 0.850 0.981 0.982

RESET (p values) 0.6821 0.1293 0.8360 0.6419 0.7951 0.1142 0.7567 0.7895
The dependent variables are the total exports and imports in services. The log of dependent variable is used in
OLS estimations. t-statistics (from OLS) and z-statistics (from PPML) in parentheses are calculated based on
heteroskedasticity robust standard errors. p-values of RESET test for the model in each column is provided in the
last row. * Significant at the 10% level, ** Significant at the 5% level, *** Significant at the 1% level
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