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Abstract

We provide evidence on backward linkages between downstream manufactu-
ring sectors and the export performance of Italian service firms. Combining
input-output coefficients from the National Accounts with region-level infor-
mation on market thickness and international involvement of manufacturing
sectors, we build some measures of local downstream spillovers and we test
them as determinants of the business service firms’ export status. Our re-
sults show that the export activity of downstream manufacturing sectors is
positively related to the services firms’ probability of exporting to the same
foreign market. Also downstream market thickness bears the same positive
effect, even if the latter turns to be non-significant for KIBS sectors. Finally,
our evidence confirms that the scope of the spillovers is essentially local.
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1 Introduction

In the recent decades employment and production have moved from manu-
facturing to services which nowadays account for the most of high-income
countries’ GDP. The increasing role of services is related to different pheno-
mena. First of all, during the last 30 years the traditional manufacturing pro-
duction system has undergone a first shift towards the domestic outsourcing
of some production phases to local providers of components and/or specific
services. As a consequence, a rapid increase in the number of business service
firms performing activities for the manufacturing ones has followed. A second
change has concerned and still concerns today the outsourcing of phases of
production abroad (offshoring) taking advantage of a deeper trade integra-
tion with low labour cost countries and of high technologies from advanced
economies. Finally, the ICT revolution has stimulated trade in services -
traditionally considered as non-tradeable - and this process further promotes
the international specialisation according to comparative advantages.

Services, then, face international competition, as manufacturing goods
do, and the outcome on export specialisation can matter for long run growth
and welfare. As a matter of fact, a large part of Business Services (BS) is re-
presented by Knowledge Intensive Business Services (KIBS)1(Jensen, 2008).
At the same time, the linkages between operators in services and the ones in
manufacturing extend, and these ties are important for the efficiency and the
dynamism of the economic system. Manufacturing and services firms do not
carry on two separate and locked sets of activities, instead their interactions
and complementarities contribute to determine the overall performance of
the economy. As a matter of fact, the success of service firms in exporting is
strictly related to the initial local conditions. If services are naturally born
local, then their penetration in foreign markets may represent a difficult task
and may be somehow related to the export experience of their customers.
The involvement of downstream firms in foreign markets may reduce the
fixed costs of exporting - naturally higher in services - increasing the avai-
lable information on the export activities and on destination countries. Also,
the presence of a large number of firms in the downstream manufacturing
sectors fosters the exploitation of the static and dynamic scale economies
enriching the services firms’ market experience. These features very often
are reported in business studies but a systematic approach is still missing
due to data limitations. However, while some studies exist on services firms’
internationalisation, to the best of our knowledge, no previous research has

1According to the definition adopted by the European Union, KIBS refer to the NACE
Divisions 72, 73 and to the professional activities included in the NACE division 74. See
the Appendix for more detail.
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focussed the attention on the nexus between the export performance of ser-
vice firms and the performance of downstream manufacturing sectors. In
this respect we believe this research topic is fundamental for understanding
a country’s overall potential for long run growth. Then, we mean to ad-
dress the relationship between market thickness and export openness in local
downstream manufacturing sectors and the export performance of business
service firms. We expect that the export openness in downstream manufac-
turing sectors helps service firms to reduce the cost of acquiring information
on the foreign market. Also, we expect that large and competitive downs-
tream sectors allow service firms to enlarge their experience and to gain from
the learning-by-interacting process.

We test these hypotheses on a sample of Italian business service firms
from the 2001-2003 CAPITALIA survey building some measures of backward
linkages based on the national Input-Output coefficients in order to capture
the extent of market thickness and openness in downstream manufacturing
sectors.

The study of spillovers from services to manufacturing can be considered
of particular interest for Italy, a country marked by severe regional disparities
and still in search for a new development agenda for the “Mezzogiorno”.
Most of this area seems to be doomed to lag behind and to be confined to
local and stagnant economic circuits. Shedding light on the manufacturing-
services nexus can help in tailoring more effective policies for these areas
and enhancing the efficiency and the international activities of firms located
in more advanced regions too. On the other hand, the Italian experience
represented in our study can also give a general insight on what are the key
local conditions for internationalisation in services.

The work is structured as follows: section 2 presents the literature review,
section 3 presents the survey and the evidence on internationalisation of
services firms in our sample, sections 4 and 5 respectively present the model
and the results and section 6 summarizes the findings and concludes.

2 Literature Review

After Melitz’s (2003) seminal work on heterogeneous firms, the basic idea is
that the restructuring brought about by international trade leads to a rise
in the average sector TFP due to the reallocation of resources from the less
productive firms exiting the market to the most productive ones. As the
evidence shows (Mayer and Ottaviano, 2008), then, a country’s comparative
advantage is positively correlated with the performance of the firms, thus
micro level analysis can give important insights about the country speciali-
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sation and efficiency. As in standard trade theory, the nature of trade and
production specialisation has no sign here. However, different specialisation
patterns can convey different long run growth rates and, in particular, the
idea that production of knowledge is central for long run growth is an un-
questionable fact clearly stated by the endogenous growth literature (Lucas,
1988; Romer, 1990; Grossman and Helpman 1991). The picture of dynamic
increasing returns led by accumulation of knowledge represents an important
message for society and policy makers. However, the theoretical possibility
that the free flow of knowledge could produce higher long run growth rates
for all of the countries integrated into the world economy is not supported by
the evidence. In other words, local conditions matter, as implied by the New
Economic Geography literature (Fujita et al., 2001). Gathering the notions of
external scale economies, cumulative causation and of backward and forward
linkages, this strand of literature has shown that, following trade liberali-
sation, development can well be a very slow path of diffusion of economic
activities from the center to the periphery (Puga and Venables, 1996). Also,
Martin and Ottaviano (1998) show positive feedbacks from agglomeration to
the growth rate of a location and for its future specialisation2.

Summing up, knowledge, trade specialisation and local conditions can be
quite important in determining the performance of the firms in a sector and,
through this, a country’s long run economic growth. Also, the availability
of efficient services enhances the efficiency of downstream firms, helps to
attract foreign investments and stimulates domestic growth, in particular,
these positive effects seem to be out of question for KIBS.

Furthermore, being services the prominent and most dynamic sector in
advanced economies, the future world leadership may play on it and, even
if nowadays trade in services is circumscribed, its weight in the world trade
flows is likely to grow thanks to newer ICT technologies and firms’ inter-
nationalisation strategies. As a consequence, both the domestic and foreign
performance of services firms will contribute to govern the country’s path of
specialisation and the future pattern of comparative advantage.

However, as the evidence shows the export activity in services is a diffi-
cult task and the internationalisation of services may be positively affected
by the relationship with internationalised manufacturing customers can ease
the flow of the necessary information to become an exporter. Also, some
agglomeration economies may be at work: local thick downstream markets
may increase the experience and stimulate the learning process of service
firms regardless the international involvement of their customers.

2In their model, through an agglomeration process, one location specialises in innova-
tion and industry and the other in the traditional production
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Up to now, the scant empirical literature on the internationalisation of
services has just focussed on the main determinants of the export perfor-
mance 3 and the role of linkages from local downstream manufacturing firms
has been neglected. The research conducted on manufacturing firms, instead,
has explored the role of spillovers in determining the firms’ export status and
intensity. Especially the extent of spillovers from other exporting firms or
MNEs has been investigated. Externalities of this form can be related to a
decrease in the cost of access to foreign markets. The proximity of exporters
or MNEs would reduce these costs (Aitken et al., 1997), furthermore the
presence of other exporters can lower the cost of production by increasing
the availability of specialized capital and labor inputs (Bernard and Jensen,
2004). For the UK, Greenaway et al. (2004) find that MNEs exports have
a positive effect on domestic firms probability of being exporters but they
don’t affect the export ratio of domestic firms. On the other hand, R&D
spillovers from MNEs positively affect both the decision of domestic firms
to export and their choice of export ratio. Barrios et al. (2003) examine
the effect of spillovers emanating from domestic and MNEs for the export
status and intensity of foreign and domestic firms operating in the Spanish
manufacturing and they provide evidence for significant differences between
the two firm types. They also consider different export destinations, and
their results show that Spanish exporters benefit more from spillovers when
exporting to more advanced countries than to less technologically advanced
countries or, indeed, selling locally. Taymaz and Yilmaz (2009) find a posi-
tive externality from export activities of other firms in the same industry in
the Turkish manufacturing. Sjoholm (2003) stresses the importance of being
in a foreign network: in a sample of Indonesian firms, foreign ownership and
importing intermediates make exporting more likely while FDI in the region
is not really determinant for the firm’s export behavior. Following Clerides et
al. (1998) who find weak support for both regional and sectoral spillovers in
Colombia, Bernard and Jensen (2004) test region-specific, industry-specific,
and local (industry and region) export spillovers disclosing that the latter are
negligible. For France Koenig (2009) shows that the number of exporters in
the same local market generates destination-specific positive externalities and
Koenig et al. (2010) find that the product-specific nature of export spillo-
vers also matters, even if the strongest effect emerges from the neighbouring
exporters of the same product to the same market.

Finally, more close to our research line, Nefussi and Schwellnus (2010)
find a significant interdependence between the location choices of French ser-

3See Love and Mansury (2009) for the U.S.A., Gourlay et al. (2005) for the U.K.,
Eickelpasch and Vogel (2009) for Germany and Conti et al. (2010) for Italy.
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vices multinationals and the location of downstream French manufacturing
affiliates. Making use of National Input-Output tables they build an indi-
cator capturing the potential demand of French affiliates for each foreign
country and their empirical evidence supports the existence of a complemen-
tarity in location choices between manufacturing and services4. They prove
that the internationalisation in services and manufacturing are strictly lin-
ked, even if their focus, on FDI in opposite to export activity (being the
target of the present work), and the mechanisms behind this relationship are
different from the ones we stress. They emphasize the importance of the
geographical proximity in the services provision and the preference of French
manufacturing firms for services bought by French suppliers because these
services may be specifically tailored to the national demands. Always in this
strand of literature, Raff and von der Ruhr (2007) model the entry of service
affiliates in foreign host locations as dependent on the tight relationship with
downstream affiliates. Being the provision of services characterized by scale
economies and monopolistic competition, the market thickness allows firms
to obtain the necessary efficiency to survive in foreign markets. Here, local
customers do not know the quality of the service provided by the foreign af-
filiates and might not buy the service thus implying an under-exploitation of
the scale economies. The thickness of the host downstream market increases
the probability of informed customers and, thus, the probability of selling the
service. From another point of view the thickness of the informed customer
market stimulates the production of high quality services.

In this framework, we mean to provide evidence on the role of spillovers
from downstream manufacturing firms for the export performance of Business
Services (BS) firms5. The main idea is that if services are naturally born
local, due to the need of a close contact with customers, their international
activity is a much more difficult task compared to the one performed by
manufacturing firms, hence, their ability to cross the borders may depend on
their local conditions that may reduce the high cost of exporting. So we firstly
test the idea that being in a network with manufacturing exporters helps
service firms to start servicing foreign markets. It might well be the case that
service firms go international pushed by the internationalisation strategies
of their customers and/or in order to follow them. Secondly, we explore the

4They especially find that this significant and positive linkage is at work for business
services because of their strict linkages with the manufacturing sector, while for retail
trade, that is more oriented toward final consumption, no effect is detected.

5A recent and partly related strand of literature focuses instead on the efficiency of
manufacturing firms and the potential backward/forward spillovers that could originate
from more productive and internationalised service sectors (Arnold et al. 2009; Mariotti
et al., 2010)
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hypothesis that thickness of downstream manufacturing sectors can stimulate
efficiency and high quality in services and enhance the exploitation of scale
economies thus helping service firms in becoming exporters. Finally, from
the evidence of the great heterogeneity in service activities, especially with
respect to their knowledge intensity, we focus our analysis on the sub-sample
of KIBS firms to uncover whether the linkages with manufacturing customers
have a different impact for the internationalisation of these sectors.

3 Descriptive Statistics

The sample - In the following analysis we make use of a sample of business
service firms built from the 2001-2003 CAPITALIA survey which provides
information on 1,521 firms in the services activities defined according to the
NACE Rev.1 classification. The firms included are the ones classified in the
Section G (Wholesale and retail trade repair of motor vehicles, motorcycles
and personal and household goods), I (Transport, storage and communica-
tion) and Section K (Real estate, renting and business activities). We use
data for 2003 - the only year for which we have information on the firms’
export activity - and after a cleaning procedure6 we end up with 1211 firms,
658 of which belong to KIBS and 553 to the remaining services activities
which we can label as Other BS (Table 1). Our sample effectively repre-
sents about 4% of turnover and exports in the corresponding service sectors
(respectively 6.5% and 8% for the KIBS)7.

The lower part of Table 1 shows the distribution of firms across the four
areas of the Italian territory8. We can observe that the highest share of firms
is located in the North, especially the North-West, while the South only
accounts for about 16% of the total sample. When we distinguish between
KIBS activities and other business services we can notice that KIBS are
mainly concentrated in the North-West of the country while the remaining
activities are evenly distributed across the geographical areas.

Export activity - Turning now to the international involvement of Italian
services firms, the questionnaire provides several pieces of information on
their export status and intensity, export destinations and also on their FDI
(Foreign Direct Investments) and offshoring status. However, only a very

6We drop observations with missing or inconsistent values for the variables of our
interest

7Details on the sample representativeness are available from the authors upon request.
8We split the Italian territory in the following area: North-East, North-West, Centre

and South.
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Table 1: Distribution of Firms

Across Sectors
KIBS Other BS Total

Section G
50 2 2
51 133 133
52 163 163
55 16 16
Section I

60 23 23
63 82 82
64 12 12
Section K

70 72 72
71 23 23
72 289 289
73 18 18
74 351 27 378
Total 658 553 1,211

Across Areas
KIBS Other BS Total

North-West 257 153 410
North-East 176 155 331
Centre 113 121 234
South 112 124 236

small fraction of our firms engage in offshoring and FDI (respectively 2.9%
and 3.4% of the firms) while, as shown in the first column of Table 2, about
22% of the firms can be defined as an exporter. From the survey the definition
of exporter is straightforward by means of the following questions:

• In 2003, has the firm sold all or part of its services abroad?

• What percentage of the total sales [does the firm export]?

From the first question we build an export status dummy variable taking va-
lue 1 for exporters and 0 otherwise, and from the second one we directly mea-
sure the firm export intensity. Also, the survey allows for the identification
of five export destination markets: EU-15; New EU members; other Euro-
pean countries; Extra-European high-income countries and Extra-European
low-income countries.

For the following empirical analysis, building on the idea that exporting
to more distant markets represents a more difficult task for a firm, we group
these markets according to the presence/absence of trade and/or transport
costs9 into:

9In this respect, markets are classified as distant both in geographical and economic
meaning.
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• Europe: including EU-15, New EU members and other European
countries;

• Extra-Europe: including Extra-European high-income countries and
Extra-European low-income countries.

From the latter group, in the estimation of the empirical model we also dis-
tinguish the group Extra-Europe High-income economies, according to
the belief that more developed and distant markets involve tougher compe-
tition10.

Table 2 shows the share of exporters and the average export intensity by
destinations. Closer markets are preferred by firms in both types of activities,
while the share of exporters decreases when the destinations are rich and
distant markets.

Table 2: Export activity by destination

Share of Exporters(%)

All Europe Extra-Europe Extra-Europe High
KIBS 21.6 17.2 8.4 6.8
Other BS 22.0 20.0 9.5 8.0
Total 21.8 18.5 8.9 7.4

Export Intensity(%)

All Europe Extra-Europe Extra-Europe High
KIBS 6.0 3.5 2.4 1.8
Other BS 5.4 4.0 1.3 1.1
Total 5.7 3.8 1.9 1.5

The export intensity is very low when compared to the export intensity
of manufacturing firms (about 30% from the same survey in the same year),
however we can find the same pattern. A low share of exporters and a low
export intensity in services firms is also reported by Jensen (2008) for the
United States.

The importance of input-output linkages - The trend of advanced
economies is towards an increase in the weight of service sectors in the do-
mestic economic system. This process of tertiarisation of the economy goes

10We will only focus on high-income markets because, in our sample, the overall number
of firms exporting to low-income destinations is very small so it cannot be used in the
empirical analysis below.
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with the deepening of the linkages between services and manufacturing ope-
rators. Distinguishing between KIBS activities and the total of business
services, the upper panel of Table 3 shows that the share of services inputs
in overall intermediate inputs for manufacturing has grown since 1995, thus
highlighting the effects of firms’ outsourcing/offshoring strategies. Especially
we can see that the great part of services bought by manufacturing firms are
KIBS.

Table 3:

Weight of service inputs in total
manufacturing inputs (production)

Sector 1995 2000
Total BS 27.58 (5.44) 29.73 (6.36)
KIBS 18.07 (3.58) 19.72 (4.25)

Weight of manufacturing sales in total
services sector sales (production)

Sector 1995 2000
Total BS 28.70 (15.13) 27.06 (14.79)
KIBS 30.44 (21.83) 28.16 (19.43)

Source: National Accounts and IO Tables, ISTAT.

On the other hand, the lower panel of the same Table displays the impor-
tance of manufacturing firms as customers for services sectors. Despite the
weight of manufacturing in total service sectors’ sales has slightly declined,
manufacturing firms represent more than one fourth of the total interme-
diate sales in services thus representing a potential important channel for
spillovers. Looking at the KIBS sectors and the shares on production in
brackets(including also the products for final consumption) it is clear that
the linkages with manufacturing are stronger for KIBS than for other sectors
(e.g. retail) that are more oriented towards final consumption. To gather
some information on backward linkages at the firm level, we exploit some ad-
ditional information reported in the questionnaire on the firm network and
customers. In particular firms can be classified according to their belonging
to a group and to their involvement with large/small and industrial/non-
industrial customers. Table 4 shows that in our sample about 26% of firms
belong to a group (Group), the KIBS firms sell about 48% of their product
in Italy outside the boundaries of their region while this percentage drops
to 31% for Other BS (Salenat), about 50% of the KIBS firms in our sample
sell to large industrial firms (selllarge) and 59% of them sells to small and
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medium firms (sellSMEs), while the remaining services firms are more skewed
towards small and medium sized industrial customers.

Table 4: Relationship with customers and other firms

Group(%) Salenat(%) Selllarge(%) SellSMEs(%)
KIBS 26.7 48.0 49.8 58.7
Other BS 24.6 31.0 33.4 44.6
Total 25.8 40.2 42.4 52.3
Group: dummy for firms belonging to a group.
Salenat: Share of Sales the boundaries of their region over Total Sales (%).
Selllarge: dummy for firms selling to large industrial firms.
SellSMEs: dummy for firms selling to small and medium industrial firms.

4 Modeling export determinants and the role

of spillovers from manufacturing

To model the export determinants we build on Koenig (2009) and take as
hypothesis that spillovers from downstream manufacturing sectors reduce the
sunk cost of exporting. A firm exports if its expected profits in the export
market, Πexp

r
, are higher than the fixed entry cost F

Πexp
i

r
> F (1)

then rearranging and taking the logs, the probability for firm i to be a service
exporter can be written as

Pr(Exporti > 1) = Pr(lnΠexp
i − lnr − lnF > εi) (2)

Now, following Melitz (2003) and assuming heterogeneous productivity
levels across firms and assuming that firms face common home and foreign
prices for final services, intermediate and primary inputs, profits in the export
market depend on the firm specific productivity level. This is why, in the final
empirical specification, we include labour productivity together with further
regressors suggested by the theory and by the existing empirical literature
and reported in Table 511. Also area (North-West, North-East, Centre and
South) and two-digit NACE sector dummies are included to account for
regional and activity heterogeneity. Finally, under the assumption that εi
is normally distributed, we can estimate equation 2 by means of a probit
model.

11For the details see what reported in Conti et al. (2010).
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Table 5: Export Determinants

Variable Measure of
LP Labor Productivity
Age, Age2 experience
Lab, Lab2 size
FDIOFF , FDI or Offshorer network
Group, Being in a group network
Salenat, Salenat2 , National Sales over Total Turnover intensity of domestic experience
SellLarge Backward linkages/experience
SellSMEs Backward linkages/experience
InnoServ , Service innovation innovation
InnoProc,Process innovation innovation

As mentioned above, in equation 2, F is assumed to be a function of our
spillover measures

F = g(Spilloverback
reg ) (3)

with

Spilloverback
reg =

n∑
h=1

Xh ∗ Sh, (4)

Sh =
salesh∑z

h=1 salesh

here manufacturing sectors are indexed from 1 to n and the remaining
sectors, including final consumption, from o to z; salesh measures the sales
from service two-digit NACE sector j to manufacturing NACE subsections
h12 and

∑z
h=1 salesh is the overall sales from sector j . Thus, Sh represents

the input-output coefficient from National Input-Output Tables. We use the
Symmetric Input-Output Tables available from ISTAT for 200013. Finally,
Xh refers to local manufacturing market thickness - number of firms in the
region sector - and export performance - share of total exports on the total
value added in the region sector 14. Also, we want to test if stronger effects

12We adopt th aggregation level used by ISTAT in the Regional Accounts, i.e. the data
source adopted to retrieve data of regional-sectoral value added.

13Unfortunately Regional Input-Output Tables with a fine sector disaggregation are
not available. Nevertheless, National Input-Output Tables are usually adopted in the
computation of spillover measures, in particular Blalock and Veloso (2007) make use of
national coefficients in order to build a regional spillovers from import competition of
downstream sectors in Indonesia manufacturing. Nefussi and Schwellnus (2010) make the
assumption that the input demands of French manufacturing affiliates abroad are similar
to the input demands of manufacturing plants located in France.

14Export data are from COE dataset (ISTAT source), while value added is retrieved
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can be detected when service firms export to the same destination market as
the downstream manufacturing firms, according the belief that export costs
are destination specific. Then, we build additional measures capturing the
feedbacks coming from the export involvement of manufacturing downstream
sectors in different geographical areas. Finally, from the existing evidence on
the firm-level determinants of the export status (Conti et al., 2010; Eickel-
pasch and Vogel, 2009), the role of sales in the national market outside the
region is always strongly positive and significant so we extend our backward
linkage measure to include the possibility that knowledge and efficiency spill
over from other regions too. The idea of cross-border demand linkages ori-
ginates from the New Economic Geography notion of market potential in
applied works(Combes and Overman, 2004 and Midelfart et al, 2004) and
directly maps into an extended measure of thickness spillovers including ex-
ternality effects from other regions also. We borrow the same empirical set-
ting to take into account the potential export spillovers from other markets
outside the region. Thus, building on formula 4, for each region r and ser-
vice sector j we have calculated a further measure equal to the sum of the
local spillover from each f Italian region divided by one plus the log of the
distance between region r and region f, drf

15:

Spilloverback
nat rj =

∑
f

Spilloverback
reg fj

1 + lndrf

(5)

where drr = 1

Summing up, Table 6 shows the measures of spillovers through backward
linkages that we are going to use in the empirical model.

Estimation Issues - The next section is devoted to the presentation and
discussion of the results from the estimation of the empirical model 2. As
standard in the literature, we estimate a probit for the export status. Howe-
ver we are not really able to address the issue of endogeneity and to identify
a causal effect of our right hand side variables with respect to the probability
of export. For many of our right hand side variables the suspect of endo-
geneity is unlikely and the direction of causality can be considered almost

from Regional Accounts (ISTAT source). We cannot use output at the denominator (as
usual in literature) because this variable is not available for 8 regions due to confidentiality
reasons.

15We take the log of the distance to allow our measure not to be dependent on the
scale adopted (e.g. kms vs miles), also, being the minimum distance 1, we add 1 to
avoid undefined forms. The distance between r and region f is the road distance between
regional capitals and is retrieved from the Istituto Geografico De Agostini. For the islands
we have imputed 100km for each hour of navigation.
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Table 6: Regional and National Spillovers
Spilloverback

reg =
∑n

h=1 Xh ∗ Sh

Nback
reg thickness in downstream manufacturing firms in the same region

Expback
reg regional manufacturing downstream firms’ export openness

ExpEUROback
reg regional manufacturing downstream firms’ export openness to European countries

ExpEXback
reg regional manufacturing downstream firms’ export openness to Extra-European countries

ExpEXhighback
reg regional manufacturing downstream firms’ export openness to Extra-European high-income countries

Spilloverback
nat rj =

∑
f

Spilloverback
reg fj

drf

Nback
nat thickness spillover from the national market

Expback
nat export spillover from the national market

ExpEUROback
nat export spillover from the national market due to exporting to the European countries

ExpEXback
nat export spillover from the national market due to exporting to the Extra-European countries

ExpEXhighback
nat export spillover from the national market due to exporting to Extra-European high-income countries

certain. In particular, we believe that the most likely for endogeneity are
the firms’ size (Lab), Labour Productivity (LP ), and the dummy FDIOFF .
Then, interpreting our results as correlations can be limiting but however
insightful. Nevertheless, for our variables of interest, namely the spillovers
from downstream manufacturing sectors to service firms, we believe that en-
dogeneity and reverse causality are not an issue here: we have included the
average productivity of manufacturing firms in the region, LPm

reg, to avoid
the omission of regional features that might drive the probability to export
and, to control for simultaneity we have included the spillover measures in
t-2, the first year of the survey, as robustness check of our main findings.
Finally, as far as causality is concerned, service firms usually start as local
- be it regional or national - firms targeted to serve local customers, then it
is unlikely that their export status causes local manufacturing firms to go
abroad. The same line of reasoning could stand for the direction of causality
from the thickness of downstream manufacturing sectors to service suppliers.
Anyway, in this case there could be the chance that the probability of the
service firm to export has a feedback on the thickness of its downstream
customer sectors. However, since we are not focusing on the feedback from
the effective customers of the service firm but on the whole population of
the potential customers, i.e. downstream manufacturing sectors, it is unli-
kely the the overall downstream sectors features are affected by an individual
service firm export status. Nevertheless, the endogeneity of the remaining
regressors could affect the estimates of the coefficients of interest unless there
is a zero correlation between the endogenous regressors and the exogenous
ones. Table 12 in the Appendix shows the pairwise correlation coefficients
for the variables in our model: our variables of interest are not significantly
correlated with most of our suspects of endogeneity, in particular none of
them is correlated with the dummy FDIOFF .
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5 Results

This section presents the results from the estimation of the probit model
2 and each Table reports the coefficient estimates and the robust standard
errors in brackets. Also the first half of each Table reports the estimates on
the total sample and the second half displays the results for the sub-sample
of KIBS. We clustered the observations at the region level in order to correct
the downward bias in the estimation of standard-errors that may arise when
individual variables are regressed on aggregate variables (Moulton, 1990).
Possibly, a cluster at the region-sector level would be preferable since our
spillovers display such kind of variation, however the inclusion of the average
labour productivity of manufacturing sector at the regional level - being the
latter the highest level of aggregation in our analysis - led us to prefer a
regional cluster16.

Turning now to the interpretation of the estimates, as far as the firm level
characteristics are concerned, from all of the following Tables we confirm in
general the results shown in Conti et al. (2010): firm productivity only turns
significant when far and tougher markets have to be reached, the firm’s age
and size is not always significant while making business with large industrial
firms (Selllarge) and acquiring experience in the national market outside the
local one (Salenat) are positively and significantly related to the probability of
being a service exporter. For sake of brevity, here we will not discuss further
on them, since they are described in more detail in that companion paper.
Instead, starting from the evidence of the importance of manufacturing firms
as customers for being an exporter, we will focus on the main target of this
work: the backward spillover effects from downstream manufacturing sectors.

As previously stated, we define our export spillover measure as the export
openness of downstream sectors. We try to detect the effects of the general
international involvement of manufacturing sectors regardless of the export
destinations, and then we test whether spillovers are destination-specific.
Table 7 shows that the export openness of downstream manufacturing sectors
is positive and significant when exporters to extra-Europe markets are consi-
dered. From the evidence both on the total sample and on the sub-sample
of the KIBS, we can notice that more than export openness of downstream
sectors per se, what really matters is the destination-specific experience of
manufacturing customers, that turns out to be significant when business ser-
vice firms enter distant and rich markets. This is confirmed both for the
export propensity out of Europe and, especially, for the exports to Extra-

16Nevertheless, as robustness check of the following results we have changed the cluster
option to the finer category and, as discussed below, the results stay unchanged.
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European high-income countries. Since the work of Roberts and Tybout
(1995), we know that firms entering foreign markets have to bear sunk costs
and these costs may be higher for distant markets that require additional
efforts17. This could be particularly true for service firms that are naturally
born-local. In addition our evidence is an indirect test that export sunk costs
are destination-specific, as also documented in Koenig (2009) and Koenig et
al. (2010). Then, our evidence suggests that international experience of
customers may reduce the export costs of service firms and ease their pene-
tration in “difficult” markets. Especially, due to the importance of KIBS for
advanced countries and their long-run growth, these linkages may positively
affect the development of the economy.

Turning to the results on market thickness of downstream sectors in Table
8, the first half of the Table shows that the number of plants in downstream
manufacturing sectors is in general important for the export performance of
service firms. In this case, the effect arises also for the propensity to export
to European Countries in addition to distant markets that are difficult to
penetrate. Thus, the agglomeration seems to have a positive impact on the
learning process of service firms and the exploitation of scale economies 18.
The estimates on the KIBS sub-sample in the second half of the Table show
that thickness spillovers disappear for the propensity to export to European
countries, while the coefficient is slightly significant when exporters to Extra-
Europe High income destinations are considered. Summing up, when all the
sample is considered local downstream sectors market thickness and export
openness matter especially for exporting to non European markets; for firms
operating in KIBS sectors, only export openness matters and, in particular,
downstream manufacturing firms’ export openness towards a specific desti-
nation turns out to be significant for the probability to be an exporter of
KIBS to the same market 19. These results are confirmed when the export
and thickness spillovers are included at the same moment in the specification
(see table 13 in the appendix).

17Eaton et al. (2009) show for France that the number of exporters drops dramatically
when exports to distant markets are analysed. In addition, they show that only larger
firms succeed to penetrate the distant markets.

18Strangely enough, when considering firms exporting to Extra-Europe High income
destinations, the coefficient on the average regional labour productivity in the manufac-
turing sector turns negative and slightly significant. This could seem counterintuitive,
however, once accounted for the local market thickness, there might be a crowding out
effect: having the chance to sell to efficient local customers may reduce the incentive to
make additional efforts and export to distant market. However, this issue would need for
further investigation.

19We have also tried to use an alternative measure of agglomeration, replacing the
thickness indicator with the regional GDP and the insights from the analysis hold.
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Now, to ascertain whether the linkages between manufacturing and ser-
vice firms are also effective when the scope of the interaction is not exclusively
local, Tables 9 and 10 shows the results concerning the overall spillover mea-
sure from formula 5. The results mimic the previous ones, thus it seems that
enlarging the scope of the spillover does not affect the probability to export:
from the marginal effects in Table 11 it is possible to highlight that the bulk
of the effect can be attributed to the local spillover since the estimated ef-
fects are only slightly higher for the aggregate spillover: for the whole sample
an increase of 100% in the spillover from downstream manufacturing firms
exporting to a specific destination outside Europe increases the probability
of exporting to that destination of about 3%, which turns into 7% for high
income destination countries and about 4% for firms providing KIBS. On
the other hand, when market thickness is considered, the non-exclusively lo-
cal scope of the service-manufacturing interaction seems rewarding. From
the total sample results, doubling the local downstream manufacturing mar-
ket thickness increases the probability of becoming an exporter of about 2%
which turns into a higher increase of 5-6% for the probability to export to
non European markets, while doubling the overall downstream manufactu-
ring market thickness increases the probability of becoming an exporter of
about 7% which turns into a higher increase of 16-18% for the probability to
export to non European markets. When the KIBS sub-sample is considered
the extent of the spillover is essentially local.
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5.1 Further robustness checks

The above findings have proved robust to a number of checks for which
detailed results are available from the authors upon request.

• Different cluster: as previously mentioned, we clustered the obser-
vations at sector-region level and even with smaller clusters our main
findings do not change;

• Exclusion of Lombardy: we have excluded from our analysis firms
in Lombardy region because an important share of service firms are
located in this region and we want to make sure that the effects are
not driven only by this region. Backward spillovers are confirmed to be
significant and positively related to international performance of firms
in business services.

• Different input-output coefficients: following Javorcik (2004) we
calculate the proportion of sector j output supplied to manufacturing
sector k excluding products supplied for final consumption, that is ta-
king into account (at the denominator) the total sales of intermediates,
instead of the total production of the sector. The findings mimic the
results shown above.

• Lagged spillover measures: we have substituted the spillover mea-
sure with its value in 2001, the first year of the survey, to account for
possible simultaneity effects and the results again stay unchanged.

• Small number of exporters: to ensure that our results on the ex-
port status in extra-European industrial markets are not affected by
the smaller number of exporters to these destinations, we have also re-
peated our estimates on the pooled sample 2001-2003. In other words,
building on the widespread evidence of persistence in the export status
we have extended the information for 2003 to the two previous years in
the survey, thus exploiting the panel dimension of some regressors (our
spillovers, size and labour productivity). The results stay unchanged.

• Omitted variables: to deal with the potential omitted variable bias
we try to add two variables in order to take into account the “tra-
ditional” involvement of the region in international activities. First
of all, we include in the regressions an indicator capturing both the
overall and origin-specific regional import penetration in downstream
manufacturing sectors, built following the formula shown above for ex-
port spillovers. Secondly, we include a measure of regional “export
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openness” (both overall and region-specific), calculated as export plus
imports over total value added. The inclusion of these variables does
not affect the sign and the significance of the main results for the ex-
port spillovers. The destination-specific downstream export experience
still remains significantly related to the probability to export of services
firms even if we control for other internationalisation measures in the
region. Only the positive linkage between the downstream experience
in Extra European countries and the service firm’s export propensity
in that area loose its significance in the Total Sample 20.

6 Conclusion

With this paper we have tried to contribute to the scant existing evidence
on the interdependencies among sectors in terms of internationalisation and
efficiency. Within the limited evidence on this topic, to the best of our know-
ledge, this is the first piece of research investigating the backward linkages
from downstream manufacturing sectors to service firms. Using standard
econometric techniques our results convey interesting suggestions. The fin-
dings show that the thickness in downstream manufacturing sectors matter
for the export performance of the service firms, especially when the destina-
tion countries are distant and high income countries that make the export
activity a difficult task.

As far as the international involvement of downstream manufacturing is
concerned, only destination-specific export openness of downstream manu-
facturing sectors play a significant role. Especially service firms’ export per-
formance in rich and distant markets is positively related to the international
involvement of downstream manufacturing sectors in the same geographical
areas. Also, despite experience in the national market is an important feature
of exporters in services it seems from our results that the extent of knowledge
spillovers is mainly local.

Our evidence confirms that there are important complementarities bet-
ween service and manufacturing sectors and these effects may help the deve-
lopment and growth of a country.

In this framework, it is important to take into account the process of the
internationalisation of both industrial and services firms that may sustain
each other and useful policy implications may emerge from our work. As
far as knowledge intensive business services become the new growth creating

20This relationship still stays significant for the sub-sample of KIBS sectors. In opposite,
the role of the downstream experience in High-Income Extra European countries always
preserves its significance. Results are available upon request.
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sectors it is important to spur their production across the country. In this
regard, national policies should address the lack of industrial development
in laggard regions more effectively. Also, although our results suggest that
spillovers are essentially local, some room may still exist for learning from
neighbouring realities. Policies, in addition to fostering industrialisation in
the South, could address the easing of spatial linkages between industrial
and non industrial regions to allow for the location of service activities in the
latter to serve the industrial market of the former.

As shown, the input-output linkages between services and manufacturing
are becoming more and more important, also due to the diffusion of firms’
outsourcing/offshoring strategies. This fact together with the greater weight
of services in all economies opens new interesting research lines also taking
into account the geographical and spatial perspective of economic activities,
and enlarging the attention to developing countries, where the lack of efficient
manufacturing sectors might also prevent the spur of advanced services thus
representing a severe constraint for growth.

References

[1] Aitken, B., Hanson G., and A. Harrison: Spillovers, Foreign In-
vestment, and Export Behavior. Journal of International Economics, 43,
(1997), 103–132.

[2] Arnold, J., Javorcik, B.S., and A. Mattoo: Does Services Libe-
ralisation Benefit Manufacturing Firms? Evidence from the Czech Repu-
blic. mimeo, (2009).

[3] Barrios, S., Görg, H., and E. Strobl: Explaining Firms’ Export
Behaviour: R&D, Spillovers and the Destination Market. Oxford Bulletin
of Economics and Statistics, 65(4), (2003), 475–496.

[4] Bernard, A.B. and B.J. Jensen: Why Some Firms Export. The Re-
view of Economics and Statistics, 86(2), (2004), 561–569.

[5] Blalock, G., and F.M. Veloso: Imports, Productivity Growth, and
Supply Chain Learning. World Development, 35(7), (2007), 1134–1151.

[6] Clerides, S., S. Lach, and J. Tybout: Is learning by exporting
important? Microdynamic evidence from Colombia Mexico and Morocco.
Quarterly Journal of Economics, 113(3), (1998), 903-948.

25



[7] Combes, P.P. and Overman H.G.: The Spatial Distribution of Eco-
nomic Activity in European Union. in Henderson, V. and Thisse,j.F.(eds.)
Handbook of Regional and Urban Economics: City and Geography. North
Holland, (2004), 2845–2910.

[8] Conti, G., Lo Turco A. and D. Maggioni: Exporters in Services:
new Evidence from Italian Firms. Applied Economic Quarterly, 56(1),
(2010), 73–98.

[9] Eaton, J., Kortum, S.S. and F. Kramarz: An Anatomy of Inter-
national Trade: Evidence from French Firms. CEPR Discussion Papers
7111, (2009).

[10] Eickelpasch, A. and A. Vogel: Determinants of Export Behaviour
of German Business Services Companies. Discussion Papers of DIW Ber-
lin, 876, (2009).

[11] Fujita, M., Krugman, P.R. and Venables, A.J.: The Spatial
Economy: Cities, Regions and International Trade. MIT Press, (2001).

[12] Greenaway, D., Sousa, N. and K. Wakelin: Do domestic firms
learn to export from multinationals? European Journal of Political Eco-
nomy, 20(4), (2004), 1027–1043.

[13] Grossman, G.M. and E. Helpman: Innovation and growth in the
global economy. MIT Press, Cambridge MA.

[14] Gourlay, A., Seaton, J. and J. Suppakitjarak: The determi-
nants of export behaviour in UK service firms. The Service Industries
Journal, 25(7), (2005), 879–889.

[15] Javorcik, B.S.: Does Foreign Direct Investment Increase the Produc-
tivity of Domestic Firms? In Search of Spillovers Through Backward
Linkages. American Economic Review, 94(3), (2004), 605–627.

[16] Jensen, B. J.: Trade in High-Tech Services. Journal of Industry Com-
petition and Trade, 8, (2008), 181–197.

[17] Koenig, P.: Agglomeration and the Export Decisions of French Firms.
Journal of Urban Economics, 66(3), (2009), 186–195.

[18] Koenig, P., Mayneris, F. and S. Poncet: Local export spillovers
in France. European Economic Review, 54, (2010), 622–641.

26



[19] Love, J.H. and M.A. Mansury: Exporting and Productivity in Bu-
siness Services: Evidence from the United States. International Business
Review, 18(6), (2009), 630–642.

[20] Lucas, R.E.: On the mechanics of economic development. Journal of
Monetary Economics, 22(1), (1988), 3–42.

[21] Martin, P. and Ottaviano, G.I.P: Growing Locations: Industry
Location in a Model of Endogenous Growth. European economics Review,
43(2), (1998), 281–302.

[22] Mariotti, S., Nicolini, M., and L. Piscitello: The impact of
foreign MNEs in service sectors on productivity of local manufacturing
firms: Vertical linkages and spillovers. mimeo, (2010).

[23] Mayer, T. and G. Ottaviano: The Happy Few: The Internationali-
sation of European Firms. Intereconomics: Review of European Economic
Policy, 43(3), (2008), 135–148.

[24] Melitz, M.: The Impact of Trade on Intra-Industry Reallocations
and Aggregate Industry Productivity. Econometrica, 71(6), (2003), 1695–
1725.

[25] Midelfart, K.H., Overman, H.G. and S. Redding: The location
of European Industry. In. Dierx A. and Ilzkovitz, f. and K. Sekkart, (eds.)
European Integration and the functioning of product markets, Edward
Elgar, Cheltenham , (2004), 113–170.

[26] Moulton, B.: An Illustration of a Pitfall in Estimating the Effects of
Aggregate Variables on Micro Unit. Review of Economics and Statistics,
72, (1990), 219–256.

[27] Nefussi, B. and C. Schwellnus: Does FDI in Manufacturing Cause
FDI in Business Services? Evidence from French Firm-Level Data. Ca-
nadian Journal of Economics, 43(1), (2010), 180–203.

[28] Puga, D. and A.J. Venables: The Spread of Industry: Spatial Ag-
glomeration in Economic Development. Journal of the Japanese and In-
ternational Economies, 440 (1996), 440-464.

[29] Raff, H. and von der Ruhr,M.: Foreign Direct Investment in
Producer Services: Theory and Empirical Evidence. Applied Economics
Quarterly, 53(3), (2007), 299-321.

27



[30] Roberts, M. and J.R. Tybout: An empirical model of sunk costs
and the decision to export. Policy Research Working Paper Series, 1436,
The World Bank, (1995).

[31] Romer, P.M.: Endogenous Technological Change. Journal of Political
Economy, 98(5), (1990), 71–102.

[32] Sjoholm, F.: Which Indonesian firms export? The importance of fo-
reign networks. Papers in Regional Science, 82(3), (2003), 333–350.

[33] Taymaz, O.Z., and E.K. Yilmaz: History Matters for the Export
Decision: Plant-Level Evidence from Turkish Manufacturing Industry.
World Development, 37(2), (2009), 479–488.

APPENDIX

28



T
ab

le
12

:
C

or
re

la
ti

on
s

L
P

a
g
e

a
g
e
2

L
a

b
L

a
b
2

F
D

I
O

F
F

G
r
o
u

p
S

a
le

n
a

t
S

a
le

2 n
a

t
S

e
ll

L
a

r
g

e
S

e
ll

S
M

E
s

I
n

n
o

s
e

r
v

I
n

n
o

p
r

o
c

L
P

m r
e

g
E

x
p

b
a

c
k

r
e

g
N

b
a

c
k

r
e

g
E

x
p

b
a

c
k

n
a

t
N

b
a

c
k

n
a

t

L
P

1
a

g
e

0
.0

7
1

a
g
e
2

0
.0

5
0
.8

8
*

1
L

a
b

-0
.1

1
*

0
.1

2
*

0
.0

8
*

1

L
a

b
2

-0
.1

0
*

0
.1

2
*

0
.0

7
0
.1

0
*

1
F

D
I
O

F
F

0
.0

1
0
.0

4
0
.0

4
0
.1

2
*

0
.1

5
*

1
G

r
o
u

p
0
.1

9
*

-0
.0

8
*

-0
.0

5
0
.2

4
*

0
.2

4
*

0
.0

9
*

1
S

a
le

n
a

t
0
.1

6
*

-0
.0

9
*

-0
.0

8
*

0
.0

8
*

0
.0

8
*

0
.0

9
*

0
.1

2
*

1

S
a

le
2 n

a
t

0
.1

5
*

-0
.0

9
*

-0
.0

7
0
.0

9
*

0
.0

9
*

0
.0

7
0
.1

2
*

0
.9

8
*

1
S

e
ll

L
a

r
g

e
0
.0

5
-0

.0
3

-0
.0

5
0
.0

4
0
.0

3
0
.0

5
0
.0

3
0
.1

8
*

0
.1

4
*

1
S

e
ll

S
M

E
s

0
.0

2
0
.0

1
-0

.0
2

-0
.0

7
-0

.0
7

-0
.0

6
-0

.0
3

-0
.0

2
-0

.0
4

0
.3

1
*

1
I
n

n
o

s
e

r
v

0
.0

1
4

-0
.0

6
-0

.0
7

-0
.0

1
-0

.0
2

0
.0

2
0
.0

0
0
.0

8
*

0
.0

7
0
.1

1
*

0
.0

9
*

1
I
n

n
o

p
r

o
c

-0
.0

1
-0

.0
8
*

-0
.0

7
0
.0

7
0
.0

6
0
.0

2
0
.0

5
0
.1

6
*

0
.1

6
*

0
.0

9
*

0
.0

6
0
.4

1
*

1
L

P
m r
e

g
0
.2

0
*

0
.0

6
0
.0

7
-0

.0
5

-0
.0

4
0
.0

6
0
.0

7
0
.1

7
*

0
.1

7
*

0
.1

2
*

0
.0

7
0
.0

6
0
.0

6
1

E
x

p
b
a

c
k

r
e

g
0
.0

9
*

0
.0

4
-0

.0
2

0
.0

0
0
.0

0
0
.0

6
0
.0

3
0
.2

2
*

0
.1

9
*

0
.0

9
*

0
.0

1
-0

.0
2

0
.0

2
0
.3

5
*

1

N
b
a

c
k

r
e

g
0
.1

5
*

-0
.0

3
-0

.0
8

-0
.0

3
-0

.0
2

0
.0

6
0
.0

5
0
.2

2
*

0
.2

0
*

0
.1

3
*

0
.0

6
0
.0

1
0
.0

7
0
.5

8
*

0
.6

2
*

1

E
x

p
b
a

c
k

n
a

t
0
.0

8
*

0
.0

5
-0

.0
0

0
.0

2
0
.0

1
0
.0

4
0
.1

4
0
.2

2
*

0
.1

9
*

0
.0

7
-0

.0
0

-0
.0

4
0
.0

1
0
.2

3
*

0
.8

1
*

0
.6

8
*

1

N
b
a

c
k

n
a

t
0
.1

1
*

-0
.0

0
-0

.0
4

0
.0

1
0
.0

1
0
.0

5
0
.1

1
0
.2

5
*

0
.2

2
*

0
.1

3
*

0
.0

4
0
.0

1
0
.0

6
0
.4

3
*

0
.7

3
*

0
.9

0
*

0
.8

4
*

1
*

S
ig

n
ifi

c
a
n
t

a
t

1
%

29



T
ab

le
13

:
M

ar
ke

t
T

h
ic

k
n
es

s
an

d
E

x
p

or
t

O
p

en
n
es

s
of

d
ow

n
st

re
am

m
an

u
fa

ct
u
ri

n
g

se
ct

or
s

I

A
L
L

S
A

M
P

L
E

K
I
B

S
V

A
R

IA
B

L
E

S
A

ll
E

u
ro

p
e

E
x
tr

a
-E

u
ro

p
e

E
x
tr

a
-E

u
ro

p
e

H
ig

h
A

ll
E

u
ro

p
e

E
x
tr

a
-E

u
ro

p
e

E
x
tr

a
-E

u
ro

p
e

H
ig

h

L
P

0
.0

1
-0

.0
0
1

-0
.0

0
2

0
.0

2
5

0
.0

2
9

0
.0

2
4

0
.0

3
2

0
.0

1
5

0
.0

0
2

0
.0

0
2

0
.1

4
2

0
.1

4
1

0
.2

9
1
*
*
*

0
.2

9
7
*
*
*

[0
.0

4
4
]

[0
.0

5
1
]

[0
.0

5
1
]

[0
.0

3
8
]

[0
.0

4
0
]

[0
.0

6
1
]

[0
.0

6
5
]

[0
.0

6
6
]

[0
.0

7
2
]

[0
.0

7
2
]

[0
.1

1
5
]

[0
.1

1
4
]

[0
.1

0
6
]

[0
.1

0
9
]

A
g
e

0
.0

1
9
*
*
*

0
.0

1
6
*
*
*

0
.0

1
7
*
*
*

0
.0

0
9

0
.0

0
9

-0
.0

0
2

-0
.0

0
1

0
.0

0
9

0
.0

0
6

0
.0

0
6

0
.0

0
7

0
.0

0
8

0
.0

0
6

0
.0

0
7

[0
.0

0
5
]

[0
.0

0
6
]

[0
.0

0
6
]

[0
.0

0
8
]

[0
.0

0
8
]

[0
.0

0
9
]

[0
.0

1
0
]

[0
.0

1
4
]

[0
.0

1
3
]

[0
.0

1
3
]

[0
.0

1
2
]

[0
.0

1
2
]

[0
.0

1
6
]

[0
.0

1
6
]

A
g
e
2

-0
.0

0
0
*
*
*

-0
.0

0
0
*
*

-0
.0

0
0
*
*

0
0

0
0

0
0

0
0

0
0

0
[0

.0
0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

L
a

b
0
.3

9
4

0
.4

0
.4

0
9

0
.4

1
6

0
.3

8
1

0
.3

1
6

0
.2

6
5

0
.2

6
4

0
.1

9
7

0
.2

0
.1

6
6

0
.1

5
6

0
.0

7
0
.0

3
8

[0
.2

5
4
]

[0
.2

6
7
]

[0
.2

6
8
]

[0
.2

8
7
]

[0
.2

8
9
]

[0
.3

1
2
]

[0
.3

1
0
]

[0
.3

1
9
]

[0
.2

9
6
]

[0
.2

9
5
]

[0
.4

1
8
]

[0
.4

2
0
]

[0
.4

1
5
]

[0
.4

3
0
]

L
a

b
2

-0
.0

5
6

-0
.0

5
5

-0
.0

5
6

-0
.0

5
8

-0
.0

5
3

-0
.0

4
3

-0
.0

3
6

-0
.0

3
5

-0
.0

2
8

-0
.0

2
8

-0
.0

2
8

-0
.0

2
7

-0
.0

0
6

-0
.0

0
3

[0
.0

3
5
]

[0
.0

3
5
]

[0
.0

3
6
]

[0
.0

3
5
]

[0
.0

3
5
]

[0
.0

3
6
]

[0
.0

3
5
]

[0
.0

4
3
]

[0
.0

4
0
]

[0
.0

4
0
]

[0
.0

5
2
]

[0
.0

5
3
]

[0
.0

5
0
]

[0
.0

5
2
]

F
D

I
O

F
F

0
.7

6
9
*
*
*

0
.4

6
5
*
*
*

0
.4

6
8
*
*
*

0
.7

0
1
*
*
*

0
.7

0
1
*
*
*

0
.6

5
1
*
*

0
.6

8
0
*
*
*

0
.7

9
8
*
*
*

0
.3

0
3

0
.3

0
3

0
.7

0
5
*
*
*

0
.7

1
7
*
*
*

0
.4

9
7

0
.5

3
1

[0
.1

7
5
]

[0
.1

6
3
]

[0
.1

6
4
]

[0
.2

1
6
]

[0
.2

1
8
]

[0
.2

5
8
]

[0
.2

6
3
]

[0
.2

3
6
]

[0
.2

0
5
]

[0
.2

0
8
]

[0
.2

4
4
]

[0
.2

4
9
]

[0
.3

1
3
]

[0
.3

2
7
]

G
r
o
u

p
-0

.1
0
9

-0
.0

1
2

-0
.0

1
2

-0
.0

4
5

-0
.0

4
6

-0
.0

9
7

-0
.0

8
9

-0
.0

4
4

0
.0

8
6

0
.0

8
8

-0
.0

3
9

-0
.0

4
1

-0
.0

1
0
.0

0
1

[0
.1

3
9
]

[0
.1

5
9
]

[0
.1

5
8
]

[0
.1

1
8
]

[0
.1

1
7
]

[0
.1

0
7
]

[0
.1

1
2
]

[0
.1

4
3
]

[0
.1

7
3
]

[0
.1

7
4
]

[0
.0

8
7
]

[0
.0

8
3
]

[0
.1

1
1
]

[0
.1

1
1
]

S
a

le
n

a
t

0
.0

4
4
*
*
*

0
.0

4
4
*
*
*

0
.0

4
4
*
*
*

0
.0

4
1
*
*
*

0
.0

4
2
*
*
*

0
.0

3
6
*
*
*

0
.0

3
6
*
*
*

0
.0

4
6
*
*
*

0
.0

4
5
*
*
*

0
.0

4
5
*
*
*

0
.0

4
0
*
*
*

0
.0

4
0
*
*
*

0
.0

3
5
*
*
*

0
.0

3
4
*
*
*

[0
.0

0
3
]

[0
.0

0
5
]

[0
.0

0
5
]

[0
.0

0
6
]

[0
.0

0
6
]

[0
.0

0
6
]

[0
.0

0
6
]

[0
.0

0
5
]

[0
.0

0
6
]

[0
.0

0
6
]

[0
.0

0
9
]

[0
.0

0
9
]

[0
.0

1
0
]

[0
.0

1
0
]

S
a

le
2 n

a
t

-0
.0

0
0
*
*
*

-0
.0

0
0
*
*
*

-0
.0

0
0
*
*
*

-0
.0

0
0
*
*
*

-0
.0

0
0
*
*
*

-0
.0

0
0
*
*
*

-0
.0

0
0
*
*
*

-0
.0

0
0
*
*
*

-0
.0

0
0
*
*
*

-0
.0

0
0
*
*
*

-0
.0

0
0
*
*
*

-0
.0

0
0
*
*
*

-0
.0

0
0
*
*
*

-0
.0

0
0
*
*
*

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

[0
.0

0
0
]

S
e
ll

L
a

r
g

e
0
.3

7
8
*
*
*

0
.2

5
3
*
*
*

0
.2

5
4
*
*
*

0
.4

8
0
*
*
*

0
.4

8
9
*
*
*

0
.5

0
4
*
*
*

0
.4

9
8
*
*
*

0
.5

0
9
*
*
*

0
.3

5
1
*
*
*

0
.3

4
8
*
*
*

0
.7

6
4
*
*
*

0
.7

7
5
*
*
*

0
.9

2
3
*
*
*

0
.9

5
6
*
*
*

[0
.0

7
4
]

[0
.0

7
3
]

[0
.0

7
3
]

[0
.1

6
3
]

[0
.1

6
4
]

[0
.1

7
8
]

[0
.1

8
3
]

[0
.0

9
2
]

[0
.1

1
8
]

[0
.1

1
8
]

[0
.1

3
9
]

[0
.1

3
9
]

[0
.1

4
1
]

[0
.1

4
6
]

S
e
ll

S
M

E
s

-0
.1

6
7
*
*

-0
.0

6
-0

.0
6
1

-0
.3

4
6
*
*
*

-0
.3

3
5
*
*
*

-0
.3

1
5
*
*
*

-0
.2

9
3
*
*
*

-0
.2

7
9
*
*
*

-0
.1

1
9

-0
.1

1
7

-0
.6

2
6
*
*
*

-0
.6

2
6
*
*
*

-0
.6

2
5
*
*
*

-0
.6

1
0
*
*
*

[0
.0

7
1
]

[0
.0

7
5
]

[0
.0

7
5
]

[0
.0

8
9
]

[0
.0

9
0
]

[0
.0

7
8
]

[0
.0

8
1
]

[0
.1

0
8
]

[0
.1

1
4
]

[0
.1

1
3
]

[0
.1

1
4
]

[0
.1

1
4
]

[0
.0

9
9
]

[0
.1

0
0
]

I
n

n
o

s
e

r
v

0
.0

6
3

0
.0

9
8

0
.0

9
9

0
.1

2
2

0
.1

2
-0

.0
2
5

-0
.0

3
8

-0
.1

0
4

-0
.0

1
9

-0
.0

2
1

-0
.0

9
1

-0
.0

8
-0

.2
1
3
*

-0
.2

0
3

[0
.0

4
9
]

[0
.0

6
4
]

[0
.0

6
5
]

[0
.0

8
5
]

[0
.0

8
6
]

[0
.1

0
2
]

[0
.1

0
1
]

[0
.0

9
2
]

[0
.1

1
5
]

[0
.1

1
6
]

[0
.0

8
9
]

[0
.0

8
6
]

[0
.1

2
5
]

[0
.1

3
8
]

I
n

n
o

p
r

o
c

0
.0

5
0
.0

4
0
.0

3
9

0
.0

0
3

0
.0

1
0
.0

1
2

0
.0

2
7

0
.1

6
6

0
.1

0
3

0
.1

0
3

0
.1

6
3

0
.1

6
8

0
.1

5
7

0
.1

4
2

[0
.1

2
2
]

[0
.1

2
0
]

[0
.1

2
0
]

[0
.1

9
8
]

[0
.1

9
9
]

[0
.2

0
6
]

[0
.2

0
5
]

[0
.1

3
6
]

[0
.1

5
8
]

[0
.1

5
8
]

[0
.1

3
3
]

[0
.1

3
3
]

[0
.1

7
8
]

[0
.1

8
0
]

L
P

m r
e

g
0
.6

8
2

0
.5

5
4

0
.4

7
5

-0
.5

2
6

-0
.2

4
5

-2
.0

2
5
*

-2
.0

1
1
*
*

1
.8

3
1
*
*
*

0
.8

3
0
.9

4
5

1
.7

9
9
*
*

1
.4

9
3
*

0
.5

9
3

-0
.7

0
5

[0
.5

1
3
]

[0
.5

0
3
]

[0
.5

2
3
]

[0
.8

6
5
]

[0
.5

3
7
]

[1
.1

2
7
]

[0
.9

7
9
]

[0
.6

3
5
]

[0
.5

6
9
]

[0
.6

4
2
]

[0
.7

9
9
]

[0
.8

0
6
]

[0
.6

3
7
]

[0
.8

7
0
]

N
b
a

c
k

r
e

g
0
.0

5
3

0
.0

7
9

0
.0

8
9
*

0
.4

0
9
*
*
*

0
.3

1
4
*
*
*

0
.5

1
2
*
*
*

0
.3

1
2
*
*
*

-0
.0

2
8

0
.0

9
2

0
.1

1
0
.0

1
5

-0
.0

4
3

0
.1

2
4

0
.0

0
2

[0
.0

4
9
]

[0
.0

5
1
]

[0
.0

4
7
]

[0
.0

8
8
]

[0
.0

7
5
]

[0
.1

4
0
]

[0
.1

0
9
]

[0
.0

7
6
]

[0
.0

9
7
]

[0
.0

9
2
]

[0
.0

7
0
]

[0
.0

7
7
]

[0
.1

3
3
]

[0
.1

1
0
]

E
x

p
b
a

c
k

r
e

g
0
.0

1
2

0
.0

1
6

0
.0

0
2

-0
.0

1
8

0
.0

2
7
*
*

0
.0

2
0
.0

2
8
*
*

0
.0

3
6

[0
.0

1
3
]

[0
.0

1
3
]

[0
.0

2
3
]

[0
.0

2
9
]

[0
.0

1
4
]

[0
.0

1
4
]

[0
.0

1
3
]

[0
.0

2
4
]

E
x

p
E

U
R

O
b
a

c
k

r
e

g
0
.0

1
1

0
.0

2
7

[0
.0

1
4
]

[0
.0

2
0
]

E
x

p
E

X
b
a

c
k

r
e

g
0
.1

3
3
*
*

0
.1

0
6
*
*
*

[0
.0

6
7
]

[0
.0

3
6
]

E
x

p
E

X
h

ig
h

b
a

c
k

r
e

g
0
.3

9
6
*
*

0
.3

7
1
*
*
*

[0
.1

5
6
]

[0
.0

6
5
]

C
o
n

s
t.

-5
.5

8
8
*
*
*

-5
.4

1
5
*
*
*

-5
.1

3
9
*
*
*

-4
.0

5
8

-4
.7

5
9
*
*
*

1
.9

1
3

1
.5

2
5

-9
.3

7
2
*
*
*

-6
.3

7
6
*
*
*

-6
.8

0
3
*
*
*

-1
0
.2

3
6
*
*
*

-8
.8

4
5
*
*
*

-7
.0

9
2
*
*
*

-1
.3

0
9

[1
.8

4
4
]

[1
.8

5
0
]

[1
.8

2
0
]

[3
.0

6
6
]

[1
.7

9
1
]

[4
.2

6
7
]

[3
.0

0
1
]

[2
.3

4
9
]

[2
.2

8
5
]

[2
.3

5
6
]

[2
.9

5
7
]

[2
.7

9
4
]

[2
.3

0
8
]

[2
.6

2
4
]

O
b
se

rv
a
ti

o
n
s

1
1
5
9

1
1
5
9

1
1
5
9

1
1
3
7

a
1
1
3
7

a
1
1
3
5

a
1
1
3
5

a
6
3
5

6
3
5

6
3
5

6
3
5

6
3
5

5
2
6

a
5
2
6

a

P
se

u
d
o
-R

2
0
.2

3
0
.2

3
0
.2

3
0
.2

3
0
.2

3
0
.2

3
0
.2

3
0
.2

4
5

0
.2

4
5

0
.2

4
5

0
.2

4
5

0
.2

4
5

0
.2

4
5

0
.2

4
5

L
o
g
-l

ik
e
li
h
o
o
d

-2
3
8
.4

-2
3
8
.4

-2
3
8
.4

-2
3
8
.4

-2
3
8
.4

-2
3
8
.4

-2
3
8
.4

-1
1
4
.2

-1
1
4
.2

-1
1
4
.2

-1
1
4
.2

-1
1
4
.2

-1
1
4
.2

-1
1
4
.2

R
o
b
u
st

S
ta

n
d
a
rd

e
rr

o
rs

in
b
ra

c
k
e
ts

a
re

c
lu

st
e
re

d
b
y

re
g
io

n
.

A
re

a
a
n
d

S
e
c
to

r
D

u
m

m
ie

s
a
re

in
c
lu

d
e
d

in
e
v
e
ry

re
g
re

ss
io

n
s.

30


