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Abstract 

This paper analyses the main drivers of Italian service exports using firm-level data. A 

gravity equation, augmented with firm characteristics and FDI variables, is estimated using a 

panel of Italian exporters constructed by merging two datasets, the first on international trade 

in services and the second on FDI relationships, both used to compile the Italian balance of 

payments. After presenting a formal justification for the presence of FDI variables in the 

gravity equation, the model is estimated using a panel composed of non-financial firms 

exporting services other than travel, transport and processing in the period from 2013 to 2018. 

The econometric analysis shows that FDI is, among the standard drivers of exports (firm size 

and productivity, foreign demand, trade costs), a significant variable that positively affects 

Italian firms’ exports of services, pointing to complementarity rather than to substitution. This 

evidence suggests that a significant component of trade in services includes intra-group 

transactions.  
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1. Introduction1

In recent decades, trade in services has played an increasing role in international trade: the share 
of services in global exports rose from close to 10 per cent in 1970 to almost 25 per cent in 2016 
(Loungani et al., 2017). This rapid growth was promoted by the spread, starting from the 1990s, of many 
preferential trade agreements, both bilateral and regional, and by the signing of the General Agreement 
on Trade in Services (GATS). 

The growth of international trade in services has also been significant for European Union (EU) 
countries: the value of service exports for the EU-28 as a whole more than tripled between 1999 and 
2018, while, in the same period, goods exports increased by 250 per cent and GDP by 176 per cent. 
Moreover, the ratio between exports and value added of the service sector has shown a constant increase 
(see Ariu et al., 2019).  

In spite of this favourable economic scenario, the growth of Italian service exports has been 
relatively modest, both in comparison with the other major euro-area countries and with respect to 
foreign demand. Only as late as 2016 have signals of a significant recovery appeared (Moro and Tosti, 
2019), calling for an analytical exploration of the main underlying drivers. 

The growing importance of trade in services has motivated a recent stream of empirical studies 
trying to identify the main determinants using firm-level data, given the increasingly widespread use of 
sample surveys to compile the service items of the balance of payments (BoP). Examples of this kind of 
studies are Breinlich and Criscuolo (2011) for the United Kingdom, Kelle et al. (2013) for Germany, 
Haller et al. (2014) for four EU countries (Finland, France, Ireland and Slovenia), Lejárraga e Oberhofer 
(2015) for France, Malchow‐Møller et al. (2015) for Belgium, Federico and Tosti (2017) for Italy, Amador 
et al. (2018) for Portugal, and Wolfmayr et al. (2019) for Austria. The empirical specification of these 
papers is based on gravity equations derived from the same theoretical framework adopted for trade in 
goods (Krugman, 1980; Melitz, 2003; Chaney, 2008; Anderson and van Wincoop, 2003). According to 
this literature, foreign demand and trade costs, measured in terms of physical and cultural distance 
between exporter and importer countries, are two important drivers of trade in services.  

Moreover, firm heterogeneity matters, as shown by the theoretical contributions on trade starting 
from the fundamental work of Melitz (2003), and by the previously mentioned empirical works: service 
traders tend to be larger, more productive and characterised by a higher degree of internationalization 
compared with non-traders. 

Another important aspect that may affect service exports are foreign direct investments (FDI) 
flows. In case of horizontal integration, FDI and exports are likely to be alternative choices because 
foreign-invested enterprises’ sales can substitute for cross-border trade. However, if firms establish 
vertical integration with foreign enterprises, then FDI can foster exports, whatever the direction of the 
direct investment: in fact, exported services might be used as inputs in the production process of the 
foreign firms, be they affiliates or parent companies. Some papers examine the relationship between trade 
in services and FDI. As an example, in the work of Kelle et al. (2013), based on a BoP German dataset, 
establishing foreign affiliates and making cross-border sales are assumed to be alternative decisions and 
the main factors influencing this choice are examined. On the contrary, Fillat Castejon et al. (2008), using 
a panel of OECD countries, and Lennon (2009), employing US Foreign Affiliates Trade Statistics 
(FATS), find evidence of a complementary relationship between FDI and trade in services. 

This paper contributes to the growing empirical literature on trade in services based on firm-level 
data by taking into account not only the standard gravity variables, but also firm characteristics and the 
role of FDI, trying in particular to identify the nature of the relationship − complementarity or 
substitution − between these two phenomena. Specifically, we: (i) present a formal model of trade in 
services when FDI relationships are in place, which allows to derive a firm-level gravity equation 
augmented with firms’ characteristics and FDI variables; (ii) estimate this FDI-augmented gravity 

1 The views expressed in this paper are solely those of the authors and do not necessarily reflect the views of the Bank of Italy. 
We thank Giovanni D’Alessio, Silvia Fabiani, Alberto Felettigh and Claire Giordano for their useful comments and 
suggestions. 
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equation using a firm-level dataset constructed by merging two data sources2 – on service exports and 
FDI – collected by the Bank of Italy in order to compile the Italian BoP.  

 The rest of the paper is organised as follows. Section 2 describes the data and provides some 
descriptive statistics from the panel used. Section 3 presents the formal model and the derivation of the 
gravity equation augmented with firms’ characteristics and FDI variables that will be tested in the 
empirical investigation. Sections 4 and 5 present the empirical specification of the gravity equation and 
the results of its estimation. Section 6 tests the robustness of the main findings. Section 7 concludes.   

2. Data description and the panel construction

Exports (and imports) of services are defined as transactions between resident and non-resident 
units, in line with the Sixth Balance of Payments Manual (IMF, 2009). The concept of residence, which 
is also used in the national accounts, is based on a unit having its “centre of economic interest” within a 
given country (Lipsey, 2008).  

Since 2008 the Bank of Italy has been collecting firm-level data on international trade in services 
on a quarterly basis to compile the “services” item in the current account of the Italian BoP.3 This survey 
is called Quarterly Non-Financial Transactions (QNFT), as data are collected from non-financial firms 
(but including insurance companies). It covers the international service transactions other than 
transportation and travel, which are compiled on the basis of ad hoc sample surveys, and from manufacturing 
services on physical inputs owned by others (processing), which are compiled on the basis of data processed and 
transmitted by the Italian National Institute of Statistics (ISTAT): such set of services will be referred to 
as “other services” in the rest of this paper. 

Data regarding other sectors, namely monetary and financial institutions (including the central 
bank) and general government, come from different sources and are not taken into account in our 
analysis.  

Fig. 1 shows the importance of the exports of total services and of “other services” over a fairly 
long period of time (from 1995 to 2018), both as a percentage of GDP and in terms of growth. Not only 
did the share of “other services” in GDP increase over time; they also grew at a faster rate than the overall 
export of services (about 9 per cent a year against nearly 5 per cent, in nominal terms).  

Figure 1 – Exports of total services and of “other services”: a comparison for the period 1995-2018     
a) Current values as a percentage of GDP b) Index numbers (1995=100, current values)

Source: for GDP, Istat. 

2 Researchers and economists may access and process micro-data on the Bank of Italy website in compliance with 
confidentiality requirements (https://www.bancaditalia.it/statistiche/raccolta-dati/direct-reporting/distribuzione-
microdati/index.html?com.dotmarketing.htmlpage.language=1). 
3 Before 2008, data on services were taken from banks’ aggregate reports on cross-border payment transactions (settlement 
system), which did not include any firm-level information on exporters or importers. 
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The QNFT is based on a cut-off sampling scheme with a threshold on firm’s turnover (about 
€70 million). The sample is selected every two years; in the sample for the two-year period 2017-2018 
there were 3,265 non-financial firms (including insurance companies) above this threshold.4  

The starting point of our work is to select a panel of firms exporting services every year, as firms 
with a constant participation in the QNFT survey tend to provide more accurate and reliable information; 
furthermore, size of the panel allows us to take into account firms’ heterogeneity with fixed effects, as 
shown in the robustness section.   

Theoretically, a panel starting from 2008 can be selected but for several reasons we consider only 
a shorter time period, from 2013 to 2018. Such choice depends not only on the trade-off between a 
longer but smaller panel, but also on the availability (from 2013) of a question, very important for our 
purposes, regarding whether the respondent firm belongs to a multinational group (if so, the nationality 
of the parent company is also to be provided). Such information is crucial for the analysis on the 
significance of this firm characteristic for export dynamics. Moreover, the chosen period is long enough 
to include the phase of recovery registered by Italy’s service exports after a long period of relatively weak 
growth, both with respect to potential demand and in comparison with the main euro-area competitor 
countries; such phase started in 2016 and still appears to be underway (Moro and Tosti, 2019). 

The final size of our panel, based on annual data,5 accounts on average for nearly 68 per cent of 
Italy’s total exports of “other services” recorded in the BoP (grossed-up values, see Table 1). The average 
size is N=863 (average number6 of firms exporting “other services” out of 1,329 firms exporting services 
on average every year) across T=6 periods (years) and 𝐶𝐶𝑖𝑖 partner countries of firm i; the final dataset has 
66,643 rows (implying an average number of nearly 13 counterpart countries by year and firm).  

Table 1 – Sample and panel non-financial firms exporting “other services”  

Year 
A) Size of the

panel (number
of firms)* 

B) Sample size
(total number of
exporting firms)

C) Value of
exports by firms 
incl. in panel (A) 

(millions of euros) 

D) Grossed-up
value of C

(millions of euros) 

E) Italian total
exports of

“other services” 
(millions of euros) 

F) Incidence of
the panel
(F=D/E)
(percentages)

2013 860 1,365 13,758 24,268 37,007 65.6 
2014 861 1,325 13,984 25,204 37,612 67.0 
2015 861 1,349 15,083 25,640 37,783 67.9 
2016 864 1,293 15,512 26,889 39,838 67.5 
2017 865 1,352 17,378 30,642 43,991 69.7 
2018 865 1,292 17,049 30,876 44,397 69.5 

Average 863 1,329 15,461 27,253 40,105 67.9 
* See note 6.

Table 2 shows the twelve main categories of services in BoP data with the specification of the 
coverage of the selected panel. In detail, about 32 per cent of total service exports is covered by our firm-
level dataset. Several items present a high level of coverage (greater than 70 per cent): they are Maintenance 
and repair services not included elsewhere, Construction, Insurance and pension services, Charges for the use of the intellectual 
property, Telecommunications, information and computer services (TIC), and Other business services. On the other 
hand, Financial services and Government services show a low coverage as they refer mainly to sectors other 
than non-financial firms and so the bulk of data comes from different data sources.  

4 The reference population of the sample corresponds approximately to about 1.5 million firms whose centre of economic 
interest is in Italy; the sample is focused on firms having cross-border transactions selected through an indicator based on 
bank settlements.  
5 We aggregate exports on an annual basis since many drivers are collected yearly, such as the main firm characteristics (number 
of employee, turnover, etc.) and the FDI variables.  
6 The number of firms is slightly different year by year as in some rare cases there is no correspondence between counterpart 
countries of Italian exports and availability of IMF data on import of “other services”, which will be one of the explanatory 
variables; see Section4 for further details.   
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Table 2 – Main categories of services traded and degree of coverage of the panel (average 2013-18) 

BoP 
codes 

Description 

Covered by the 
survey on non-
financial firms  

Incidence of the 
panel on Italian 

exports 
(percentages) 

Incidence on  
total services 

(percentages) 

S  Services: (S=SA+SB+SC+SD+SE+SF+SG+SH+SI+SJ+SK+SL)  31.9     100.0  
1 SA  Processing  NO 0.0   3.3  
2 SB  Maintenance and repair n.i.e.  YES 88.5   0.7  
3 SC  Transport  NO 0.0    13.6  
4 SD  Travel  NO 0.0    39.7  
5 SE  Construction  YES 73.0   0.5  
6 SF  Insurance and pension services  YES 78.5   1.5  
7 SG  Financial services (SG=SG1+SG2) YES/NO 11.0   6.0  

7.1 SG1  Explicitly charged and other financial services  YES 13.2   5.0  
7.2 SG2  Financial intermediation services indirectly measured (FISIM)  NO 0.0   1.0  
8 SH  Charges for the use of the intellectual property  YES 94.0   3.5  
9 SI  Telecommunications, information and computer services (TIC)  YES 83.6   8.2  
10 SJ  Other business services (SJ=SJ1+SJ2+SJ3) YES 84.5    22.3  

10.1 SJ1    Research and development services  YES 93.7   3.7  
10.2 SJ2    Professional and management consulting services  YES 88.7   4.3  
10.3 SJ3  Technical, trade related and other business services  YES 80.8   14.3  
11 SK  Personal, cultural and recreational services  YES 46.9   0.2  
12 SL  Government goods and services n.i.e.  YES 18.3   0.7  

Generally, in this paper we will refer to the whole set of “other services”, but in some cases the 
estimation analysis will also consider two important sub-items, namely TIC and Other business services 
(Section 5). As regards the geographical distribution of exports, Table 3 shows the principal counterpart 
countries over the period from 2013 to 2018. Switzerland is the most important export destination, with 
an average share of 16.3 per cent, followed by the United States with 10.4 per cent; the first ten countries 
account for nearly 70 per cent, showing a significant level of concentration. 

Table 3 – Geographical distribution of exports of “other services” (panel data): averages over 2013-18  

Country Average exports per year 
(millions of euros) 

Average export shares 
(percentages) 

Cumulated average export 
shares (percentages) 

1  Switzerland 2,517 16.3  16.3  
2  United States 1,607 10.4  26.7  
3  Great Britain 1,363 8.8  35.5  
4  France 1,347 8.7  44.2  
5  Germany 1,115 7.2  51.4  
6  Ireland 717 4.6  56.0  
7  Netherlands 649 4.2  60.2  
8  Belgium 624 4.0  64.2  
9  Sweden 437 2.8  67.0  

10  Spain 431 2.8  69.8  
11  Luxembourg 373 2.4  72.2  
12  Poland 334 2.2  74.4  
13  China 309 2.0  76.4  
14  Brazil 284 1.8  78.2  
15  Austria 213 1.4  79.6  
16  Turkey 185 1.2  80.8  
17  Russia 149 1.0  81.8  
18  Singapore 144 0.9  82.7  
19  Japan 137 0.9  83.6  
20  Romania 124 0.8  84.4  
21  Czech Republic 120 0.8  85.2  
22  India 105 0.7  85.9  
23  Hungary 93 0.6  86.5  
24  Hong Kong 92 0.6  87.1  
25  Egypt 90 0.6  87.7  
26  Finland 89 0.6  88.3  
27  Canada 83 0.5  88.8  
28  Mexico 81 0.5  89.3  
29  South Korea 76 0.5  89.8  
30 Other countries 1,574 10.2  100.0  

Total 15,461 100.0 
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There is also a high degree of concentration among firms (Table 4), in line with other countries’ 
data on goods trade (“the happy few”, see Mayer and Ottaviano, 2007). The first 10 firms account for 
nearly 20 per cent of the total export of “other services” recorded in the Italian BoP, the first 50 for 
nearly 42 per cent, the first 100 for 52 per cent and the first 200 for 61 per cent (grossed-up values). 
Accordingly, the Gini coefficient takes a high value of concentration, equal to 0.83.    

Table 4 – Firms’ export shares (panel data): averages over 2013-18  
(grossed-up values)   

Number of firms Average exports by firm and year (€ million) Export shares (percentages) 

Top 10 794 19.8 
Top 20 569 28.4 
Top 25 509 31.7 
Top 50 338 42.2 
Top 75 257 48.0 
Top 100 210 52.4 
Top 200 123 61.2 
Remaining firms 4 6.7 
Total 46 67.9 

As for the sector of activity, Table 5 shows the average shares over the period 2013-18; 
manufacturing sectors account for 44 per cent of the total, a significant share not far from that of service 
sectors, as already pointed out by Federico and Tosti (2012) in reference to 2009 data. 

Table 5 – Panel firms’ sector of activity: “other services” export statistics over 2013-18 
(sample values, not grossed-up)   

NACE 
codes Description 

Average number 
of firms per year 

(units) 

Average exports 
per year 

(millions of 
euros) 

Average export 
shares 

(percentages) 

Average exports 
per firm per year  

(million of 
euros) 

CA Manufacture of food products, beverages and tobacco 
products 38 393 2.5 10 

CB Manufacture of textiles, apparel, leather and related products 30 636 4.1 21 
CC Manufacture of wood and paper products, and printing 16 152 1.0 10 
CD Manufacture of coke, and refined petroleum products 4 68 0.4 16 
CE Manufacture of chemicals and chemical products 49 317 2.1 6 

CF Manufacture of pharmaceuticals, medicinal chemical and 
botanical products 33 678 4.4 21 

CG Manufacture of rubber and plastics products, and other non-
metallic mineral products 41 381 2.5 9 

CH Manufacture of basic metals and fabricated metal products, 
except machinery and equipment 48 623 4.0 13 

CI Manufacture of computer, electronic and optical products 16 843 5.4 52 
CJ Manufacture of electrical equipment 26 234 1.5 9 
CK Manufacture of machinery and equipment n.e.c. 65 732 4.7 11 
CL Manufacture of transport equipment 43 1639 10.6 38 

CM Other manufacturing, and repair and installation of 
machinery and equipment 23 127 0.8 6 

G Wholesale and retail trade 164 1,311 8.5 8 
H Transportation and storage 27 424 2.7 16 
JA Publishing, audiovisual and broadcasting activities 28 358 2.3 13 
JB Telecommunications 18 1,908 12.3 105 
JC IT and other information services 19 1,003 6.5 52 
K Financial and insurance activities 45 1,060 6.9 24 

MA  Legal, accounting, management, architecture, engineering, 
technical testing and analysis activities 17 1,158 7.5 68 

MB Scientific research and development 4 145 0.9 41 
MC Other professional, scientific and technical activities 48 666 4.3 14 
N to S Other services' sectors 19 95 0.6 5 
B+D+E+F Other sectors* 40 511 3.3 13 
C Manufacturing 433 6,823 44.1 16 
G to S Services 390 8,127 52.6 21 
B+D+E+F Other sectors* 40 511 3.3 13 

Total 863 15,461 100.0 18 
Note (*): The item “Other sectors” includes B (Mining and quarrying), D (Electricity, gas, steam and air-conditioning supply), E (Water 
supply, sewerage, waste management and remediation), and F (Construction). 
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A key element of our analysis is the presence of direct investment abroad or in Italy (FDI). The 
firm-level data source is a sample survey called Yearly Financial Stocks (YFS), which is conducted by the 
Bank of Italy jointly with that regarding trade in services, both surveys being administered to non-
financial and insurance companies; the methodology and definitions of the YFS survey follow the 
international standards (IMF, 2009; OECD, 2008). Again, the sample is partially renewed every two years; 
in the two-year period 2017-2018 there were 5,732 non-financial firms (including insurance companies).  

Table 6 reports some summary statistics on outward and inward FDI regarding the panel firms: 
the main point to be stressed is that firms with FDI relationships have a significant share on the total 
export of services (around 70 per cent), even though their incidence on the number of panel firms is 
definitely lower. This suggests that the presence of FDI might be a crucial driver of trade in services, thus 
indicating a possible relationship of complementarity (Fillat et al. 2008; Lennon, 2009 and the papers cited 
in that work), rather than one of substitution as found in other studies. Moreover, the lower incidence 
on export values of inward FDI with respect to outward FDI seems to suggest that the latter are a more 
important driver of firms’ exports. 

Table 6 – Distribution of panel firms and export value by FDI presence 
(panel data, 2013-18 time averages)   

Type of FDI Average number of firms 
(% of total panel) 

Average export value 
(% of total panel) 

Both inward and outward FDI 4.0 11.0 

Only outward FDI 28.2 38.6 

Only inward FDI 14.5 20.2 

No FDI 53.2 30.1 

Total 100.0 100.0 

3. A simple model of complementarity between trade in services and FDI

In this section, a simple model of trade in services and FDI is presented with the aim of 
motivating our empirical specification. Most of the existing theoretical models, such as those presented 
in Helpman et al. (2004) and Bhattacharya et al. (2012), discuss the relationship between FDI and trade in 
services considering only the case of horizontal integration: in this framework, it is clear that FDI and 
exports tend to be alternative choices. The empirical work of Kelle et al. (2013), based on German data, 
also proposes a model in which firms have to decide between cross-border versus foreign-affiliate sales 
of services in order to justify their empirical specification. 

We propose, on the contrary, a simple model that also permits a vertical cross-border integration 
in which the existence of FDI relationships might stimulate service exports (complementary hypothesis). 
This model is an extension of the framework proposed by Markusen (1989) and Kelle et al. (2013). More 
precisely, we assume the existence of a domestic country and of a foreign country; in the latter, there 
exists a downstream industry − called industry 𝑧𝑧 −in which competitive firms assemble input services 
𝑆𝑆1, … , 𝑆𝑆𝑛𝑛 in order to produce a final output (𝑋𝑋𝑧𝑧) according to a CES production function (1a). 

𝑋𝑋𝑧𝑧 = ��𝑆𝑆𝑖𝑖
𝜌𝜌

𝑛𝑛

𝑖𝑖=1

�

1
𝜌𝜌

  (1a) 

These input services are produced by a number of firms in the domestic country that might have 
vertical FDI relationships with the enterprises of the foreign downstream industry. Once produced, these 
services are exported to the foreign country and used as inputs in the final output production of the 
downstream industry.7 Therefore, the set of available services Ω can be partitioned into two subsets: the 

7 We make the simplifying assumption that input services are produced exclusively by the domestic country. Hence, the 
downstream industry in the foreign country must import these inputs in order to produce the final output. 
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set of services produced by firms with FDI relationships in place with the downstream enterprises, 
indicated by Ω𝐹𝐹𝐹𝐹𝐹𝐹, and the complementary set, Ω𝐹𝐹𝐹𝐹𝐹𝐹𝑐𝑐 . If we assume that services belonging to Ω𝐹𝐹𝐹𝐹𝐹𝐹 are 
more productive inputs than the other services in the complementary set Ω𝐹𝐹𝐹𝐹𝐹𝐹𝑐𝑐 , the production function 
(1a) is modified as follows: 

𝑋𝑋𝑧𝑧 = � � 𝑆𝑆𝑖𝑖
𝜌𝜌

𝑖𝑖∈Ω𝐹𝐹𝐹𝐹𝐹𝐹
𝑐𝑐

+ 𝜙𝜙 � 𝑆𝑆𝑖𝑖
𝜌𝜌

𝑖𝑖∈Ω𝐹𝐹𝐹𝐹𝐹𝐹

�

1
𝜌𝜌

  (1b) 

where the parameter 0 < 𝜌𝜌 < 1 is linked to the elasticity of substitution between different input services 
and 𝜙𝜙 > 1 represents our hypothesis about the gain in productivity achieved through the services 
imported from the vertically integrated firms.  

This assumption, which will be tested in the econometric section, can be justified by the better 
knowledge of the production process of the direct invested (or investor) enterprises in the foreign country 
that vertically integrated firms might have in comparison to firms without FDI relationships. Let the 
market price of good 𝑧𝑧 be denoted by 𝑝𝑝𝑧𝑧 and the price of service input 𝑖𝑖 be given by 𝑝𝑝𝑖𝑖.  

Then, the profit-maximisation problem of a representative firm in the 𝑧𝑧 industry is to choose 𝑆𝑆𝑖𝑖, 
𝑖𝑖 ∈ Ω, according to:  

max
𝑆𝑆𝑖𝑖

𝑝𝑝𝑧𝑧 ��𝜙𝜙𝛿𝛿𝑖𝑖
𝐹𝐹𝐹𝐹𝐹𝐹
𝑆𝑆𝑖𝑖
𝜌𝜌

𝑖𝑖∈Ω

�

1
𝜌𝜌
−�𝑝𝑝𝑖𝑖𝑆𝑆𝑖𝑖

𝑖𝑖∈Ω

 (2) 

in which 𝛿𝛿𝑖𝑖𝐹𝐹𝐹𝐹𝐹𝐹 is equal to 1 if 𝑖𝑖 ∈ Ω𝐹𝐹𝐹𝐹𝐹𝐹, and 0 otherwise. From the first order conditions of the profit-
maximisation problem and assuming that there are sufficiently many service providers so that each views 
𝑝𝑝𝑧𝑧 and 𝑋𝑋𝑧𝑧as exogenous, it is possible to derive the demand functions for input services: 

𝑆𝑆𝑖𝑖
1−𝜌𝜌 = 𝜙𝜙𝛿𝛿𝑖𝑖

𝐹𝐹𝐹𝐹𝐹𝐹
𝑝𝑝𝑧𝑧𝑋𝑋𝑧𝑧

1−𝜌𝜌𝑝𝑝𝑖𝑖−1 (3)

It is easy to see that the parameter 𝜙𝜙 is a demand shifter for inputs produced by vertically 
integrated firms. As for domestic firms producing and exporting service 𝑆𝑆𝑖𝑖, we assume they face a 
production cost 𝜆𝜆𝑖𝑖 and a trade cost 𝜏𝜏𝑖𝑖. Moreover, the fixed cost of establishing an outward FDI 
relationship is denoted by 𝜒𝜒𝑖𝑖.8 Their profit-maximisation problem can be written as follows: 

max
𝑆𝑆𝑖𝑖

�𝜙𝜙𝛿𝛿𝑖𝑖
𝐹𝐹𝐹𝐹𝐹𝐹
𝑝𝑝𝑧𝑧𝑋𝑋𝑧𝑧

1−𝜌𝜌𝑆𝑆𝑖𝑖
𝜌𝜌−1 − 𝜏𝜏𝑖𝑖𝜆𝜆𝑖𝑖� 𝑆𝑆𝑖𝑖 −𝜒𝜒𝑖𝑖𝛿𝛿𝑖𝑖𝐹𝐹𝐹𝐹𝐹𝐹 (4)

The optimal level of exports derived from the optimization is given by: 

𝑆𝑆𝑖𝑖
1−𝜌𝜌 = 𝜌𝜌

𝑝𝑝𝑧𝑧𝑋𝑋𝑧𝑧
1−𝜌𝜌𝜙𝜙𝛿𝛿𝑖𝑖

𝐹𝐹𝐹𝐹𝐹𝐹

𝜏𝜏𝑖𝑖𝜆𝜆𝑖𝑖
 (5)

The log-linearization of equation (5) allows us to write the following expression, which will be 
the guideline for the econometric specification of our model: 

log(𝑆𝑆𝑖𝑖) =
log(𝜌𝜌)
1 − 𝜌𝜌

+
1

1 − 𝜌𝜌
log�𝑝𝑝𝑧𝑧𝑋𝑋𝑧𝑧

1−𝜌𝜌� −
1

1 − 𝜌𝜌
log(𝜏𝜏𝑖𝑖) −

1
1 − 𝜌𝜌

log(𝜆𝜆𝑖𝑖) +
log(𝜙𝜙)
1 − 𝜌𝜌

𝛿𝛿𝑖𝑖𝐹𝐹𝐹𝐹𝐹𝐹 (6) 

From equation (6) we can elicit the different drivers of firm 𝑖𝑖’s service exports: 
(i) the positive effect of the size of service demand in the foreign country 𝑝𝑝𝑧𝑧𝑋𝑋𝑧𝑧

1−𝜌𝜌, which can be
captured empirically by the total value of “other services” imports by counterpart countries;

(ii) the negative impact of the trade cost 𝜏𝜏𝑖𝑖, which can be measured by the physical distance between
the domestic and the foreign country;

(iii) the negative effect of the production costs 𝜆𝜆𝑖𝑖, which could be considered a function of firm
characteristics (such as size and productivity);

8 Without loss of generality, we consider formally only the case of outward FDI from domestic firms, but the main conclusions 
of the analysis would not be affected by the presence of inward FDI. 
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(iv) finally, the presence of FDI relationships between the domestic and the foreign country,
measured by the dummy variable 𝛿𝛿𝑖𝑖𝐹𝐹𝐹𝐹𝐹𝐹, which should have a positive impact on the level of
exports if our hypothesis (𝜙𝜙 > 1) is correct.
Firm 𝑖𝑖’s decision to establish an outward FDI relationship depends on the condition:

𝜙𝜙 > �𝜒𝜒𝑖𝑖
Φ𝑖𝑖

+ 1�
1−𝜌𝜌

(7)   where Φ𝑖𝑖 = �1−𝜌𝜌
𝜌𝜌
� (𝜏𝜏𝑖𝑖𝜆𝜆𝑖𝑖)

𝜌𝜌
𝜌𝜌−1𝑝𝑝𝑧𝑧

1
1−𝜌𝜌𝑋𝑋𝑧𝑧. 

If the positive effect of establishing an FDI in terms of a higher demand (see equation 3) exceeds 
the threshold in (7), it is optimal to invest in an FDI relationship. The higher the costs 𝜒𝜒𝑖𝑖 are, in 
comparison with the size of the foreign market, the greater the gain 𝜙𝜙 should be in order to make outward 
FDI profitable. 

4. A firm-level gravity equation for trade in services and FDI

The empirical specification proposed in this section is strictly based on equation (6). Particularly, 
our dependent variable is the logarithm of the export of “other services” log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� of firm 𝑖𝑖 towards 
country 𝑐𝑐 during year 𝑡𝑡, derived from the Bank of Italy’s QNFT Survey.  

Regarding the independent variables, we measure the size of foreign demand with the logarithm 
of the total imports of “other services”9, log�𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐,𝑡𝑡�, by country 𝑐𝑐 during year 𝑡𝑡, extracted from the IMF 
database. 10  

The trade costs are expressed as a function of the logarithm of the physical distance between Italy 
and country 𝑐𝑐, i.e. log(𝐷𝐷𝑖𝑖𝐷𝐷𝑡𝑡𝑐𝑐), and with a dummy variable indicating whether there is contiguity between 
Italy and country c, 𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑖𝑖𝐶𝐶𝑐𝑐: both indicators are taken from the CEPII database.11 In fact, in the literature 
there is a wide consensus that bilateral services trade − both in the aggregate and in specific sectors, such 
business services − is well explained by the standard gravity model featuring heterogeneous firms trading 
goods (Lodefalk and Nordås, 2017). Hence, even if services do not have to bear physical transport costs, 
bilateral trade in services – similarly to goods – increases with the market size of both parties and declines 
with geographical, cultural and institutional distance (Moïsé and Le Bris, 2013; for the Italian case, 
Federico and Tosti, 2017). 

The production costs are assumed to be a function of firm characteristics, including the number 
of employees log�𝑁𝑁𝑖𝑖,𝑡𝑡� , which captures firm size, firm productivity, log�𝐼𝐼𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖,𝑡𝑡�, measured as the 
logarithm of the ratio between firm’s turnover and the number of employees, and a dummy variable 
indicating whether the firm 𝑖𝑖 is Italian or foreign-controlled, 𝐼𝐼𝐼𝐼𝑖𝑖,𝑡𝑡 (equal to 1 when firm 𝑖𝑖 is either 
independent or controlled by an Italian firm and equal to 0 when it is controlled by a foreign parent 
company). All these variables are derived from the QNFT database. 

Finally, the presence of FDI relationships is measured with a dummy variable 𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡
𝑂𝑂  (and 

𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡
𝐹𝐹 ) equal to 1 if firm 𝑖𝑖 has one or more outward (inward) FDI relationship towards (from) country 

𝑐𝑐 in year 𝑡𝑡, and 0 otherwise (an information coming from the YFS survey).  

The empirical specification of equation (6) therefore becomes: 

log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� = 𝛽𝛽0 + 𝛽𝛽1log�𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐,𝑡𝑡�+ 𝛽𝛽2log(𝐷𝐷𝑖𝑖𝐷𝐷𝑡𝑡𝑐𝑐) + 𝛽𝛽3𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑖𝑖𝐶𝐶𝑐𝑐 + 𝛽𝛽4log�𝑁𝑁𝑖𝑖,𝑡𝑡−1�+ 𝛽𝛽5log�𝐼𝐼𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖,𝑡𝑡−1�
+ 𝛽𝛽6𝐼𝐼𝐼𝐼𝑖𝑖,𝑡𝑡−1 + 𝛽𝛽7𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂 + 𝛽𝛽8𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝐹𝐹 + 𝜔𝜔𝑡𝑡 + 𝜃𝜃𝑖𝑖𝑠𝑠 + 𝜈𝜈𝑖𝑖,𝑐𝑐 + 𝜀𝜀𝑖𝑖,𝑐𝑐,𝑡𝑡  (8) 

in which 𝜔𝜔𝑡𝑡 are yearly time fixed effects and 𝜃𝜃𝑖𝑖𝑠𝑠 are industry (two digits) fixed effects; 𝜈𝜈𝑖𝑖,𝑐𝑐~𝑁𝑁(0,𝜎𝜎𝑣𝑣2) are 
firm-country random effects. We prefer to include random effects in the baseline specification of the 
model to account for firm-country unobserved heterogeneity since the fixed effects would prevent the 

9 Instead of GDP, which is usually considered in gravity models; we have verified that the results do not change significantly 
if imports of “other services” are replaced by GDP per capita as a measure of foreign demand.  
10 See http://data.imf.org/?sk=7A51304B-6426-40C0-83DD-CA473CA1FD52&sId=1390030341854 (balance of payments 
statistics). 
11 See http://www.cepii.fr/CEPII/en/bdd_modele/presentation.asp?id=6. 
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identification of time-invariant country-specific variables, such as trade costs (physical distance and 
contiguity), and of factors with a low within-firm variation, such as the nationality of the ultimate 
controlling entity.12 It is important to note that firm characteristics as well as FDI variables are lagged by 
one period to limit endogeneity problems.  

In some specifications the baseline regression is enriched by including additional explanatory 
variables for the outward side:13  

(i) the number of outward FDI relationships of firm 𝑖𝑖 towards country 𝑐𝑐 in year 𝑡𝑡 − 1, indicated 
with 𝑁𝑁𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂 , replacing the dummy variable 𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝑂𝑂  indicating the mere presence of FDI; 

(ii) the interaction term 𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝑂𝑂 ∗ 𝐻𝐻𝐼𝐼𝑖𝑖,𝑡𝑡−1, where 𝐻𝐻𝐼𝐼𝑖𝑖,𝑡𝑡 is a dummy equal to 1 when productivity is 

above the sample average;14  
(iii) a dummy 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑁𝑁𝑆𝑆𝐶𝐶𝑆𝑆𝑖𝑖,𝑡𝑡−1𝑂𝑂  equal to 1 if at least one direct invested firm in country 𝑐𝑐 has the same 

NACE classification (two digits) of the Italian reporting firm; this variable is included to account 
for the possibility of horizontal integration, which is more likely to happen between firms in the 
same sector of economic activity, even if it is to be considered as a rough proxy due to the 
heterogeneity within the two-digit classification;  

(iv) finally, in order to test the robustness of the empirical results, random effects will be replaced in 
Section 6 by using firm and counterpart country fixed effects.  

5. Estimation results 
In this section, the estimates are shown by first considering total exports of “other services” 

without any selection on the basis of the firm’s activity sector. Subsequently, the estimation will be 
restricted to service sector firms, in order to test the model specifically on firms producing services as 
their main activity; moreover, two important subsets of “other services” − namely TIC and other business 
services − will be analysed. Finally, the stability over time of our econometric specification will be tested 
considering two phases of equal time length, i.e. the three-year period 2013-2015 and the subsequent one, 
2016-2018. The latter period coincides with the phase of significant recovery of Italian service exports 
analysed in Moro and Tosti (2019). 

Total exports of “other services” 

The results of the estimation of equation (8) are displayed in Table 7 and consider all industries 
and the total value of “other services” exports as the dependent variable. Each column corresponds to a 
different model, with its own set of conditioning variables.  

Particularly, model A1 includes the standard regressors of gravity equations, i.e. the logarithm of 
total imports of services by counterpart country and trade costs, measured in terms of physical distance 
(in logarithm) and a dummy for contiguity. All these variables are highly significant and present the 
expected sign: an increase of foreign demand has a positive impact on exports, while an increase of trade 
costs leads to a reduction of exports. 

In model A2, firm characteristics are added, including the logarithm of the number of employees, 
the logarithm of productivity and a dummy variable for the nationality of the ultimate controlling entity 
(Italian versus foreigner). Both the number of employees, which captures firm size, and productivity have 
a positive and significant effect on “other services” exports, as expected.15  

12 However, as in Wolfmayr et al. (2019), we will check the sensitivity of the results of our analysis by including firm and 
country fixed effects in the robustness section (Section 6). 
13 As for inward FDI, we include only the dummy for the presence/absence of inward FDI because both the interaction with 
productivity and the dummy for the common NACE code are not significant (data not reported). 
14 The interaction with the continuous variable log�𝐼𝐼𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖,𝑡𝑡−1� leads to less interpretable estimates for both the coefficients 
of log�𝐼𝐼𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖,𝑡𝑡−1� and the interaction 𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂 ∗ log�𝐼𝐼𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖 ,𝑡𝑡−1�. 
15 In principle, if the coefficients associated with the two variables are equal, only turnover is significant. However, the test on 
the equality of the two coefficients rejects the null hypothesis in each of the following model specifications, meaning that the 
two variables capture distinct features, i.e. size and productivity, and should both be included in the regression.    
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On the other hand, the coefficient associated with the dummy for the nationality of the 
controlling entity is negative and significant, meaning that firms belonging to a foreign group tend to 
export more.  

Table 7 – Total “other services” exports, all sectors  
 Model A1 Model A2 Model A3 Model A4 Model A5 

log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� 

log�𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐,𝑡𝑡� 0.463*** 0.491*** 0.469*** 0.470*** 0.472*** 
 (0.0110) (0.0109) (0.0107) (0.0107) (0.0106) 
log(𝐷𝐷𝑖𝑖𝐷𝐷𝑡𝑡𝑐𝑐) -0.0571*** -0.0880*** -0.0830*** -0.0842*** -0.0863*** 
 (0.0216) (0.0212) (0.0207) (0.0207) (0.0207) 
𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑖𝑖𝐶𝐶𝑐𝑐 0.290*** 0.299*** 0.294*** 0.291*** 0.291*** 
 (0.0716) (0.0702) (0.0685) (0.0684) (0.0684) 
log�𝑁𝑁𝑖𝑖,𝑡𝑡−1�  0.427*** 0.405*** 0.405*** 0.402*** 
  (0.0137) (0.0136) (0.0135) (0.0135) 
log�𝐼𝐼𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖,𝑡𝑡−1�  0.179*** 0.174*** 0.168*** 0.173*** 
  (0.0129) (0.0129) (0.0130) (0.0129) 
𝐼𝐼𝐼𝐼𝑖𝑖,𝑡𝑡−1  -0.143*** -0.164*** -0.165*** -0.162*** 
  (0.0299) (0.0298) (0.0297) (0.0297) 
𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂    0.859*** 0.535***  
   (0.0418) (0.0573)  
𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂 x 𝐻𝐻𝐼𝐼𝑖𝑖,𝑡𝑡−1    0.297***  
    (0.0628)  
𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑁𝑁𝑆𝑆𝐶𝐶𝑆𝑆𝑖𝑖,𝑡𝑡−1𝑂𝑂     0.458*** 0.527*** 
    (0.0649) (0.0600) 
𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝐹𝐹    0.824*** 0.828*** 0.829*** 
   (0.0969) (0.0969) (0.0969) 
𝑁𝑁𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂      0.420*** 
     (0.0337) 
Constant 0.719* -6.214*** -5.571*** -5.490*** -5.546*** 
 (0.414) (0.490) (0.482) (0.481) (0.482) 

Observations 66,314 66,266 66,266 66,266 66,266 
Industry FE YES YES YES YES YES 
Year FE YES YES YES YES YES 
Firm-Country RE YES YES YES YES YES 
Adj. R2 0.146 0.180 0.210 0.214 0.213 

Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1 

 

FDI variables are considered in models A3-A5. In model A3, the dummies for the presence of 
outward and inward FDI relationships are included. In model A4, we add the interaction between the 
dummy for outward FDI and the dummy for high productivity (productivity above the sample average); 
it also includes a dummy for the presence of at least one outward FDI relationship in which an Italian 
firm and a foreign invested enterprise have the same two-digit NACE classification.  

All these variables have a positive and highly significant effect on exports. This means that more 
internationalised firms, with outward or inward FDI relationships, have a greater propensity to export. 
This is particularly true for firms having outward FDI and, at the same time, a productivity higher than 
the panel average, and it also holds true for firms with at least one controlled firm in the same sector of 
economic activity. The significance of the interaction term between productivity and the presence of FDI 
is in line with the predictions of the framework proposed in Section 3: more productive firms have a 
higher incentive to establish outward FDI relationships since they obtain a greater gain from exports.16 
The positive effect on exports of reporting and controlled firms operating in the same sector of economic 
activity suggests that the complementarity hypothesis might hold even at the industry level; in other 
words, (possible) horizontal integration might also have a positive effect on exports, instead of a negative 

16 In order to clarify this concept, let us assume that there are two types of firms with FDI: low-productivity firms (𝜙𝜙𝐿𝐿) and 
high-productivity firms (𝜙𝜙𝐻𝐻 = 𝜉𝜉𝜙𝜙𝐿𝐿 ,𝑤𝑤𝑖𝑖𝑡𝑡ℎ 𝜉𝜉 > 1). In this case, denoting with 𝐻𝐻𝐼𝐼𝑖𝑖 the dummy for high-productivity 
enterprises, equation (6) would become: 

log(𝑆𝑆𝑖𝑖) =
log(𝜌𝜌)
1 − 𝜌𝜌

+
1

1 − 𝜌𝜌
log�𝑝𝑝𝑚𝑚𝑋𝑋𝑚𝑚

1−𝜌𝜌� −
1

1 − 𝜌𝜌
log(𝜏𝜏𝑖𝑖) −

1
1 − 𝜌𝜌

log(𝜆𝜆𝑖𝑖) +
log(𝜙𝜙𝐿𝐿)

1 − 𝜌𝜌
𝛿𝛿𝑖𝑖𝐹𝐹𝐹𝐹𝐹𝐹 + 

log(𝜉𝜉)
1 − 𝜌𝜌

𝛿𝛿𝑖𝑖𝐹𝐹𝐹𝐹𝐹𝐹𝐻𝐻𝐼𝐼𝑖𝑖   (6𝑏𝑏𝑖𝑖𝐷𝐷) 

with the interaction term 𝛿𝛿𝑖𝑖𝐹𝐹𝐹𝐹𝐹𝐹𝐻𝐻𝐼𝐼𝑖𝑖 as a driver of service exports. 
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one, as frequently found in literature. However, the within heterogeneity of a two-digit classification does 
not permit straightforward conclusions on this issue.  

Another plausible factor explaining the positive significance of FDI variables (especially on the 
outward side) on trade in services is constituted by profit-shifting behaviour, as found in several works, 
e.g. Tørsløv et al. (2018) and Heckemeyer and Overesch (2013); however, in the case of Italy, which is
not a tax haven country, such phenomenon should occur mainly on the import side – typically Charges for
the use of the intellectual property and Other business services, of which Research and development services and
Professional and management consulting services are among “the usual suspects” − and less so on the export
side. In any case, this issue would be an interesting extension of our research.

Finally, in Model A5, the dummy for the presence of outward FDI and its interactions are 
replaced by the number of outward FDI relationships: it is possible to observe that domestic firms with 
many foreign controlled enterprises are more likely to export and this effect is statistically significant. 

 This evidence is in line with a stream of empirical literature that finds complementarity between 
trade in services and FDI (Fillat Castejon et al. 2008; Lennon, 2009). Moreover, it is compatible with the 
idea that a significant component of service trade happens at the intra-group level and supports the 
assumption regarding the higher productivity of services exported to affiliated enterprises (𝜙𝜙 > 1). 

Exports by service industry or by service type 

In Table 8, the estimation of equation (8) is repeated considering only the firms classified in 
service sectors. The fitting of the model, measured with the adjusted R2, increases slightly; moreover, the 
values and the signs of coefficients remain practically unchanged in comparison with Table 7.  

Particularly, the complementarity between trade in services and FDI relationships, both from the 
inward and the outward perspective, is confirmed.  

Table 8 – Total “other services” exports, firms belonging to service sectors 
Model S1 Model S2 Model S3 Model S4 Model S5 
log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� 

log�𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐,𝑡𝑡� 0.491*** 0.523*** 0.509*** 0.509*** 0.510*** 
(0.0146) (0.0143) (0.0141) (0.0141) (0.0141) 

log(𝐷𝐷𝑖𝑖𝐷𝐷𝑡𝑡𝑐𝑐) -0.211*** -0.251*** -0.242*** -0.242*** -0.242***
(0.0302) (0.0296) (0.0290) (0.0290) (0.0290)

𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑖𝑖𝐶𝐶𝑐𝑐 0.261*** 0.260*** 0.251*** 0.252*** 0.254***
(0.0981) (0.0958) (0.0938) (0.0937) (0.0938)

log�𝑁𝑁𝑖𝑖,𝑡𝑡−1� 0.450*** 0.437*** 0.438*** 0.434***
(0.0172) (0.0170) (0.0170) (0.0170)

log�𝐼𝐼𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖,𝑡𝑡−1� 0.252*** 0.249*** 0.242*** 0.247***
(0.0173) (0.0172) (0.0173) (0.0172)

𝐼𝐼𝐼𝐼𝑖𝑖,𝑡𝑡−1 -0.118*** -0.107** -0.114** -0.111**
(0.0444) (0.0442) (0.0442) (0.0442)

𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝑂𝑂  0.937*** 0.569***

(0.0707) (0.111)
𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂 x 𝐻𝐻𝐼𝐼𝑖𝑖,𝑡𝑡−1 0.453***
(0.125)

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑁𝑁𝑆𝑆𝐶𝐶𝑆𝑆𝑖𝑖,𝑡𝑡−1𝑂𝑂  0.302*** 0.422*** 
(0.104) (0.0921) 

𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝐹𝐹  0.851*** 0.857*** 0.855*** 

(0.141) (0.141) (0.141) 
𝑁𝑁𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂  0.462*** 
(0.0552) 

Constant -0.823** -7.317*** -7.028*** -6.925*** -6.984***
(0.416) (0.508) (0.502) (0.502) (0.502)

Observations 34,981 34,959 34,959 34,959 34,959 
Industry FE YES YES YES YES YES 
Year FE YES YES YES YES YES 
Firm- Country RE YES YES YES YES YES 
Adj. R2 0.188 0.229 0.254 0.256 0.253 

Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0. 

This last result holds true even for a sizeable subset of services, i.e. Other business services. In fact, 
the estimates reported in Table 9 (first three columns), show that the coefficients associated with FDI 
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variables, both on the outward and inward sides, are positive and significant. The signs and significance 
of the other variables in the gravity equation are preserved, the only exception being geographical 
distance. 

Focusing on TIC services (last three models of Table 9), some non-negligible differences with 
respect to the “other services” aggregate can be detected. Particularly, the inward FDI variable as well as 
the dummy for the nationality of the controlling entity 𝐼𝐼𝐼𝐼𝑖𝑖,𝑡𝑡−1 (and the dummy for geographical contiguity 
𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑖𝑖𝐶𝐶𝑐𝑐) lose statistical significance. On the other hand, outward FDI variables retain a significant and 
positive effect on exports. This result might be due to a feature of the Italian communications industry, 
the most important producer of TIC services, which is characterised by the presence of big national 
players with few inward relationships. 

Table 9 – Other business services and TIC exports, all sectors 

OTHER BUSINESS 
SERVICES TIC SERVICES 

Model O3 Model O4 Model O5 Model T3 Model T4 Model T5 
log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� 

log�𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐,𝑡𝑡� 0.391*** 0.393*** 0.395*** 0.479*** 0.480*** 0.481*** 
(0.0125) (0.0125) (0.0125) (0.0218) (0.0218) (0.0218) 

log(𝐷𝐷𝑖𝑖𝐷𝐷𝑡𝑡𝑐𝑐) -0.0168 -0.0196 -0.0233 -0.222*** -0.223*** -0.225***
(0.0257) (0.0256) (0.0257) (0.0479) (0.0479) (0.0480)

𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑖𝑖𝐶𝐶𝑐𝑐 0.318*** 0.312*** 0.309*** -0.0657 -0.0666 -0.0693
(0.0804) (0.0802) (0.0803) (0.170) (0.170) (0.170)

log�𝑁𝑁𝑖𝑖,𝑡𝑡−1� 0.254*** 0.253*** 0.250*** 0.672*** 0.675*** 0.676*** 
(0.0180) (0.0180) (0.0180) (0.0316) (0.0316) (0.0316) 

log�𝐼𝐼𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖,𝑡𝑡−1� 0.123*** 0.111*** 0.123*** 0.409*** 0.389*** 0.406*** 
(0.0171) (0.0173) (0.0171) (0.0381) (0.0390) (0.0381) 

𝐼𝐼𝐼𝐼𝑖𝑖,𝑡𝑡−1 -0.346*** -0.346*** -0.338*** -0.0798 -0.0832 -0.0783 
(0.0369) (0.0369) (0.0369) (0.0709) (0.0709) (0.0709) 

𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝑂𝑂  0.961*** 0.569*** 0.475*** 0.178 

(0.0510) (0.0699) (0.0765) (0.113) 
𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂 x 𝐻𝐻𝐼𝐼𝑖𝑖,𝑡𝑡−1 0.400*** 0.221** 
(0.0719) (0.0976) 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑁𝑁𝑆𝑆𝐶𝐶𝑆𝑆𝑖𝑖,𝑡𝑡−1𝑂𝑂  0.523*** 0.588*** 0.321*** 0.395*** 
(0.0792) (0.0738) (0.112) (0.0981) 

𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝐹𝐹  0.916*** 0.917*** 0.919*** 0.223 0.214 0.219 

(0.109) (0.109) (0.109) (0.212) (0.211) (0.211) 
𝑁𝑁𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂  0.451*** 0.129** 
(0.0408) (0.0568) 

Constant 3.256*** 3.464*** 3.340*** -1.634** -1.449* -1.631**
(0.603) (0.603) (0.602) (0.831) (0.836) (0.832)

Observations 39,883 39,883 39,883 11,952 11,952 11,952 
Industry FE YES YES YES YES YES YES 
Year FE YES YES YES YES YES YES 
Firm- Country RE YES YES YES YES YES YES 
Adj. R2 0.174 0.178 0.176 0.309 0.310 0.310 

Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1 

Stability over time of the gravity equation 

As pointed out in Moro and Tosti (2019), the recovery of Italian service exports started in 2016 
after a long period of unsatisfactory growth. This motivates the idea of testing the temporal stability of 
the coefficients of our gravity equation. For this purpose, Table 10 reports the estimates of the equation 
in the two periods of equal length (2013-2015 and 2016-2018). 

The Wald F-test on the equality of coefficients in the two sub-periods clearly rejects the null 
hypothesis in each of the three reported models, at any conventional confidence level: hence, as expected, 
a structural break occurred in 2016. The rejection is due to statistically significant changes in the 
magnitude of most of the coefficients; more in detail, the number of employees, productivity, the 
presence and the number of outward FDI all display a lower coefficient in the 2016-2018 period than in 
the previous period. On the other hand, the coefficients regarding the interaction between outward FDI 
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and high productivity and those for the presence of inward FDI show higher values in the 2016-2018 
period, particularly the former, which also exhibits an increase in its statistical significance. 

From an economic point of view, these results may suggest that the recent recovery phase is 
mainly driven by more internationalised firms, with an outward FDI relationship and/or belonging to 
foreign multinationals, which display, at the same time, a productivity above the sample average.   

On the contrary, all the remaining coefficients remain stable over time, both in terms of 
magnitude and significance. In fact, the test on the equality of the coefficients associated with foreign 
demand, geographical distance and the dummies for contiguity, Italian nationality and common NACE 
does not reject the null hypothesis of equality in the two time periods. Since these variables do not change 
their significance in the gravity equation, they are unlikely to explain the recent recovery phase of Italian 
export of “other services”.  

Table 10 – Total exports of “other services”, all sectors: 2013-2015 and 2016-2018 

2013-2015 2016-2018 
Model A3 Model A4 Model A5 Model A3 Model A4 Model A5 
log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� 

log�𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐,𝑡𝑡� 0.485*** 0.486*** 0.488*** 0.471*** 0.474*** 0.477*** 
(0.0127) (0.0127) (0.0127) (0.0128) (0.0127) (0.0127) 

log(𝐷𝐷𝑖𝑖𝐷𝐷𝑡𝑡𝑐𝑐) -0.0902*** -0.0920*** -0.0951*** -0.0584** -0.0600** -0.0639***
(0.0241) (0.0240) (0.0240) (0.0242) (0.0242) (0.0242) 

𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑖𝑖𝐶𝐶𝑐𝑐 0.313*** 0.311*** 0.312*** 0.288*** 0.286*** 0.284*** 
(0.0766) (0.0765) (0.0766) (0.0781) (0.0778) (0.0779) 

log�𝑁𝑁𝑖𝑖,𝑡𝑡−1� 0.403*** 0.403*** 0.404*** 0.334*** 0.338*** 0.333*** 
(0.0178) (0.0178) (0.0178) (0.0164) (0.0164) (0.0164) 

log�𝐼𝐼𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖,𝑡𝑡−1� 0.224*** 0.221*** 0.224*** 0.141*** 0.125*** 0.142*** 
(0.0175) (0.0176) (0.0175) (0.0170) (0.0171) (0.0170) 

𝐼𝐼𝐼𝐼𝑖𝑖,𝑡𝑡−1 -0.262*** -0.265*** -0.260*** -0.178*** -0.175*** -0.160***
(0.0407) (0.0407) (0.0407) (0.0410) (0.0409) (0.0409) 

𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝑂𝑂  1.163*** 0.861*** 1.108*** 0.563*** 

(0.0565) (0.0791) (0.0568) (0.0842) 
𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂 x 𝐻𝐻𝐼𝐼𝑖𝑖,𝑡𝑡−1 0.196** 0.689*** 
(0.0940) (0.0884) 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑁𝑁𝑆𝑆𝐶𝐶𝑆𝑆𝑖𝑖,𝑡𝑡−1𝑂𝑂  0.467*** 0.557*** 0.609*** 0.711*** 
(0.0855) (0.0802) (0.0981) (0.0886) 

𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝐹𝐹  1.120*** 1.128*** 1.126*** 1.462*** 1.467*** 1.457*** 

(0.134) (0.134) (0.134) (0.143) (0.143) (0.143) 
𝑁𝑁𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂  0.635*** 0.486*** 
(0.0473) (0.0479) 

Constant -6.234*** -6.193*** -6.276*** -4.712*** -4.609*** -4.768***
(0.597) (0.596) (0.596) (0.583) (0.581) (0.582) 

Observations 32,636 32,636 32,636 33,630 33,630 33,630 
Industry FE YES YES YES YES YES YES 
Year FE YES YES YES YES YES YES 
Firm- Country RE YES YES YES YES YES YES 
Adj. R2 0.219 0.222 0.221 0.220 0.226 0.224 

Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1 

6. Robustness checks

In order to test the robustness of the results described above, we replace random effects with 
firm and counterpart country fixed effects. Thanks to such inclusion, we are able to account for firm and 
country specific variables that are not observed and that might correlate with the other regressors in the 
gravity equation. In this framework, our econometric specification becomes: 

log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� = 𝛽𝛽0 + 𝛽𝛽1log�𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐,𝑡𝑡�+ 𝛽𝛽2log(𝐷𝐷𝑖𝑖𝐷𝐷𝑡𝑡𝑐𝑐) + 𝛽𝛽3𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑖𝑖𝐶𝐶𝑐𝑐 + 𝛽𝛽4log�𝑁𝑁𝑖𝑖,𝑡𝑡−1�+ 𝛽𝛽5log�𝐼𝐼𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖,𝑡𝑡−1�
+ 𝛽𝛽6𝐼𝐼𝐼𝐼𝑖𝑖,𝑡𝑡−1 + 𝛽𝛽7𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂 + 𝛽𝛽8𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝐹𝐹 +𝜔𝜔𝑡𝑡 + 𝜃𝜃𝑖𝑖𝑠𝑠 + 𝜓𝜓𝑖𝑖

𝑓𝑓 + 𝜀𝜀𝑖𝑖,𝑐𝑐,𝑡𝑡                          (9𝑆𝑆) 

including only firm-specific fixed effects 𝜓𝜓𝑖𝑖
𝑓𝑓 and:
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log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� = 𝛽𝛽0 + 𝛽𝛽1log�𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐,𝑡𝑡�+ 𝛽𝛽4log�𝑁𝑁𝑖𝑖,𝑡𝑡−1�+ 𝛽𝛽5log�𝐼𝐼𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖,𝑡𝑡−1� + 𝛽𝛽6𝐼𝐼𝐼𝐼𝑖𝑖,𝑡𝑡−1 + 𝛽𝛽7𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝑂𝑂

+ 𝛽𝛽8𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝐹𝐹 + 𝜔𝜔𝑡𝑡 + 𝜃𝜃𝑖𝑖𝑠𝑠 + 𝜓𝜓𝑖𝑖

𝑓𝑓 + 𝛿𝛿𝑐𝑐 + 𝜀𝜀𝑖𝑖,𝑐𝑐,𝑡𝑡  (9𝑏𝑏) 

considering also country fixed effects 𝛿𝛿𝑐𝑐. 
In specification (9b) it is not possible to identify the impact of trade costs − coefficients 𝛽𝛽2 and 

𝛽𝛽3 associated with the variables log(𝐷𝐷𝑖𝑖𝐷𝐷𝑡𝑡𝑐𝑐) and 𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑖𝑖𝐶𝐶𝑐𝑐. However, using country-specific fixed effects, 
we are able to capture the influence of all unobserved time-invariant country characteristics that might 
correlate with the included variables. 

 Table 11 reports the estimates of equation (9a) − both with the dummy for outward FDI and 
with the number of outward FDI relationships − and (9b), with the number of outward FDI, using the 
total exports of “other services” as the dependent variable. The data refer to all sectors (first three models) 
and to service sectors only (last three models).  

Table 11 – Total exports of “other services”: fixed effects estimation 

ALL SECTORS ONLY SERVICE SECTORS 
Model FA1 Model FA2 Model FA3 Model FS1 Model FS2 Model FS3 
log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� 

log�𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐,𝑡𝑡� 0.517*** 0.523*** 0.176*** 0.601*** 0.602*** 0.200*** 
(0.00572) (0.00570) (0.0535) (0.00754) (0.00754) (0.0679) 

log(𝐷𝐷𝑖𝑖𝐷𝐷𝑡𝑡𝑐𝑐) -0.208*** -0.216*** -0.425*** -0.426***
(0.0103) (0.0103) (0.0145) (0.0145) 

𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑖𝑖𝐶𝐶𝑐𝑐 0.261*** 0.260*** 0.202*** 0.206*** 
(0.0307) (0.0308) (0.0421) (0.0421) 

log�𝑁𝑁𝑖𝑖,𝑡𝑡−1� 0.280*** 0.267*** 0.414*** 0.432*** 0.421*** 0.550*** 
(0.0423) (0.0423) (0.0271) (0.0519) (0.0519) (0.0326) 

log�𝐼𝐼𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖,𝑡𝑡−1� 0.0351 0.0426* 0.0535*** 0.0780** 0.0771** 0.0656*** 
(0.0254) (0.0254) (0.0161) (0.0364) (0.0363) (0.0226) 

𝐼𝐼𝐼𝐼𝑖𝑖,𝑡𝑡−1 0.0659 0.0624 -0.0362 -0.0241 -0.0333 -0.145**
(0.0618) (0.0619) (0.0399) (0.0971) (0.0972) (0.0620) 

𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝑂𝑂  0.924*** 0.981*** 

(0.0508) (0.111) 
𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂 x 𝐻𝐻𝐼𝐼𝑖𝑖,𝑡𝑡−1 0.432*** 0.153 
(0.0661) (0.122) 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑁𝑁𝑆𝑆𝐶𝐶𝑆𝑆𝑖𝑖,𝑡𝑡−1𝑂𝑂  0.825*** 1.057*** 0.139** 0.494*** 0.821*** 0.242** 
(0.0583) (0.0533) (0.0678) (0.115) (0.0992) (0.0980) 

𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝐹𝐹  2.280*** 2.273*** 0.123 2.420*** 2.419*** -0.00224

(0.0777) (0.0778) (0.111) (0.111) (0.112) (0.165) 
𝑁𝑁𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂  0.596*** 0.120*** 0.558*** 0.101 
(0.0277) (0.0390) (0.0518) (0.0613) 

Constant -0.232 -0.288 5.813*** -5.176*** -5.096*** 0.981
(1.351) (1.353) (1.683) (0.768) (0.768) (1.648) 

Observations 66,266 66,266 66,266 34,685 34,685 34,685 
Country FE NO NO YES NO NO YES 
Industry FE YES YES YES YES YES YES 
Firm FE YES YES YES YES YES YES 
Year FE YES YES YES YES YES YES 
Adj. R2 0.479 0.478 0.818 0.501 0.501 0.832 

Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1 

Considering all industries, the sign and significance of the main variables in models FA1 and FA2 
are virtually unaffected. The most important exception is represented by the dummy 𝐼𝐼𝐼𝐼𝑖𝑖,𝑡𝑡−1, which loses 
its significance: however, the effect of this variable might be absorbed by firm-specific fixed effects, given 
the extremely low within-firm time variation of this dummy. Moreover, the coefficients of outward and 
inward FDI variables remain positive and statistically significant in all specifications and the magnitude 
of their effects, both on the outward and inward side, is even bigger.  
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The inclusion of country fixed effects increases substantially the variability of exports explained 
by the model (the R2 increases to a value above 80 per cent). The coefficients of the main explanatory 
variables remain highly significant, although with greater standard errors, and preserve the same sign, 
supporting the idea that, in the previously estimated specifications without country fixed effects, the 
omitted country-specific variables do not correlate with the included variables of the augmented gravity 
equation. 

The statistical significance of FDI variables is lower when considering only the firms classified in 
service sectors; however, this might be due to the considerable drop in the number of observations, 
which leads to a far less precise estimation of the gravity equation parameters. 

As in Ariu et al. (2019), a further robustness check is performed in Table 12, analysing the export 
performance across two more homogeneous classes of firm size. Specifically, the analysis is restricted to 
the top 100 (and 200) firms, defined on the basis of the average value of their exports, which account for 
the 77.2 (and 90.1) per cent of the panel’s total exports of “other services”. Considering this more 
homogeneous group of firms, some firm characteristics, such as productivity and the nationality of the 
group they belong to, are less significant, with the exception of the number of employees, which remains 
highly significant. Foreign demand, trade costs and FDI variables also remain highly significant with the 
expected signs. We can therefore conclude that the main findings of the previous section are robust to 
alternative specifications of the unobserved component of the gravity equation and are confirmed in 
more homogeneous sub-samples. 

Table 12 – Total exports of “other services”: fixed effects estimation 

TOP 100 FIRMS TOP 200 FIRMS 
Model FT1 Model FT2 Model FT3 Model FT1 Model FT2 Model FT3 
log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� log�𝑆𝑆𝑖𝑖,𝑐𝑐,𝑡𝑡� 

log�𝐼𝐼𝐼𝐼𝐼𝐼𝑐𝑐,𝑡𝑡� 0.658*** 0.657*** 0.668*** 0.629*** 0.628*** 0.637*** 
(0.0116) (0.0116) (0.0115) (0.00883) (0.00882) (0.00880) 

log(𝐷𝐷𝑖𝑖𝐷𝐷𝑡𝑡𝑐𝑐) -0.272*** -0.271*** -0.291*** -0.234*** -0.233*** -0.250***
(0.0208) (0.0208) (0.0208) (0.0158) (0.0158) (0.0158)

𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑖𝑖𝐶𝐶𝑐𝑐 0.405*** 0.401*** 0.411*** 0.382*** 0.381*** 0.382*** 
(0.0784) (0.0784) (0.0786) (0.0548) (0.0548) (0.0549) 

log�𝑁𝑁𝑖𝑖,𝑡𝑡−1� 0.447*** 0.476*** 0.448*** 0.422*** 0.441*** 0.426*** 
(0.0727) (0.0729) (0.0728) (0.0623) (0.0625) (0.0624) 

log�𝐼𝐼𝑃𝑃𝐶𝐶𝑃𝑃𝑖𝑖,𝑡𝑡−1� 0.0351 0.000547 0.0277 -0.0174 -0.0298 -0.0233
(0.0679) (0.0682) (0.0680) (0.0428) (0.0429) (0.0429)

𝐼𝐼𝐼𝐼𝑖𝑖,𝑡𝑡−1 -0.198* -0.192 -0.204* -0.158* -0.160* -0.164*
(0.119) (0.119) (0.120) (0.0935) (0.0934) (0.0936)

𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝑂𝑂  1.280*** 0.978*** 1.188*** 0.960*** 

(0.0911) (0.111) (0.0710) (0.0881) 
𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂 x 𝐻𝐻𝐼𝐼𝑖𝑖,𝑡𝑡−1 0.587*** 0.418*** 
(0.123) (0.0956) 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑁𝑁𝑆𝑆𝐶𝐶𝑆𝑆𝑖𝑖,𝑡𝑡−1𝑂𝑂  0.683*** 0.701*** 1.131*** 0.705*** 0.767*** 1.112*** 
(0.117) (0.117) (0.104) (0.0904) (0.0915) (0.0794) 

𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1
𝐹𝐹  2.841*** 2.845*** 2.836*** 2.462*** 2.465*** 2.456*** 

(0.170) (0.170) (0.171) (0.134) (0.134) (0.134) 
𝑁𝑁𝐹𝐹𝐷𝐷𝐼𝐼𝑖𝑖,𝑐𝑐,𝑡𝑡−1

𝑂𝑂  0.517*** 0.531*** 
(0.0452) (0.0376) 

Constant -4.048*** -3.806** -3.990*** -4.341*** -4.310*** -4.305***
(1.490) (1.490) (1.493) (0.936) (0.935) (0.937)

Observations 16,349 16,349 16,349 28,491 28,491 28,491 
Country FE NO NO NO NO NO NO 
Industry FE YES YES YES YES YES YES 
Firm FE YES YES YES YES YES YES 
Year FE YES YES YES YES YES YES 
Adj. R2 0.431 0.432 0.428 0.415 0.415 0.413 

Standard errors in parentheses: *** p<0.01, ** p<0.05, * p<0.1 
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7. Conclusions

Our paper contributes to the literature on trade in services based on firm-level data by 
highlighting, among the standard drivers elicited by recent empirical studies (firm size, productivity, trade 
costs, foreign demand), the important role played by FDI, both outward and inward, in Italian firms’ 
exports of “other services” (services other than travel, transport and processing).  

After presenting a formal justification for a gravity equation augmented with firm characteristics 
and FDI, we estimate its parameters using two firm-level databases, the first on trade in services and the 
second on external financial stocks, employed for the compilation of the Italian balance of payments and 
international investment position. Our analysis is performed on a panel of firms that have always exported 
“other services” in the period from 2013 to 2018. As noted before, this is a significant period for Italian 
trade in services, since 2016 marked the beginning of a recovery of exports of “other services” after a 
long phase of unsatisfactory growth in comparison with the main euro-area partners and with foreign 
demand.  

Our analysis confirms a widespread finding of the trade literature: traditional gravity variables − 
such as foreign market size and geographical proximity −have a positive and significant effect on service 
exports. The same applies to firm characteristics, namely size and productivity, again in line with the 
literature.  

In addition, we find that firms belonging to foreign multinational groups have a greater propensity 
to export. Estimates of a gravity model including FDI variables suggest the presence of a 
complementarity relationship between trade in services and FDI, in line with other recent papers.  

This evidence is compatible with the hypothesis, highlighted in our theoretical model, that a 
significant component of “other services” exports consists of intra-group transactions, potentially used 
as inputs in the production process of affiliate enterprises. Furthermore, we show that the number of 
outward FDI relationships and the interaction between the presence of outward FDI and firm 
productivity are highly significant as well, with a positive effect on exports.  

The main results of our work, including the complementarity between service exports and FDI, 
broadly hold not only for total exports of “other services” but also for some service categories, such as 
Telecommunications, information and computer services and Other business services. The same is true when restricting 
the analysis to the top 100 (or 200) exporting firms, defined on the basis of the average value of their 
exports, or to firms belonging to service sectors. The main findings are robust even to alternative ways 
of specifying the unobserved component of the gravity equation, including firm and country fixed effects. 

Finally, our analysis detects a structural break in 2016, the starting year for the recovery of Italian 
exports of “other services”, with significant changes in the values of the gravity equation coefficients. In 
fact, when the analysis is restricted to the three-year period 2016-18, it is possible to observe, in 
comparison with the previous sub-period, an upward shift of the coefficients relative to the interaction 
between outward FDI and productivity and, although to a lesser extent, the inward FDI dummy. For the 
other firm characteristics, such as firm size, the coefficients are lower, while the standard gravity variables 
(foreign demand, geographical distance, proximity) do not change their impact significantly. These result 
shed light on the main drivers in the recent recovery phase of Italian exports of “other services”: more 
productive firms with outward FDI or more internationalised enterprises belonging to foreign 
multinationals seem to be the most successful exporters and their increase of foreign sales is largely 
contributing to the Italian recovery of service exports.  
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