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Many countries display remarkably high dependence on services for production and employment that is 

incommensurate with their level of services exports. One explanation is that trade in services is more sensitive to 

informal and behind-the-border trade barriers such as information friction and inadequate access to foreign networks. 

Immigrant employees may provide access to and appeal in foreign markets through their knowledge of—and contacts 

in—their former home countries. We develop a heterogeneous firm framework to guide our empirical analysis and 

draw on new employer-employee data for nearly 30,000 Swedish firms during the period 1998-2007. The results 

suggest that immigrant employees facilitate services exports. Hiring one additional foreign-born worker can increase 

services exports by approximately 2.5 percent, on average, with a stronger effect found for skilled and newly arrived 

immigrants. 
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INTRODUCTION 

How does hiring immigrants affect firm exports of services? This is an important question because 

international trade in services remains low despite the remarkably high degree of servicification in most 

developed economies. In the United States, nearly 80 percent of gross domestic product (GDP) is derived 

from services, and in the European Union (EU), the corresponding figure is 73 percent. Over the last two 

decades, the share of services of total employment in developed countries has increased by 12 percent 

(World Bank, 2016). In contrast, the shares of primary and secondary industries have decreased by more 

than two-thirds. 2  Nevertheless, merchandise still dominates international commercial exchange. This 

paradox—a drastic increase in the servicification of the economy without a corresponding increase in 

international trade in services—has at least three explanations. 

First, policymakers have failed to substantially liberalize trade in services. While tariffs have been 

significantly reduced during the past few decades, trade barriers that mainly affect services remain high. 

Second, it is intrinsically difficult to store services, which increases the need for costly proximity between 

producers and consumers. Third, the provision of services often require a considerable degree of mutual 

trust between sellers and buyers, which creates a need for firms to establish links with foreign markets to 

reduce information friction and promote trust.  

Our focus on immigrant employees as facilitators of exports of services is motivated by the 

following conjecture: an immigrant’s effect on trade costs is country specific and likely to be strongest at 

the employer-employee level. Immigrants have information about, experience in and access to networks in 

particular markets, usually their country of birth, which may facilitate trade in regard to those markets (e.g., 

Gould, 1994; Rauch, 2001). The intensity of the interaction between immigrant workers and their managers 

is governed by geographical proximity through employment. This proximity enhances the volume and 

                                                      
2 The relative expansion of the services sector is arguably due to changes in final demand and productivity 

improvements in manufacturing, as well as to the establishment of international value chains, which in turn increase 

demand for services that link production worldwide (Jones and Kierzkowski, 1990; Schettkat and Yocarini, 2006; 

Schettkat, 2007; Nickell et al., 2008). Services have become more important in manufacturing (Pilat, 2005; Nordås, 

2008; Pilat et al., 2008) and may be conducive to manufacturing exports by increasing productivity, making firms 

more attuned to changes in demand and overcoming obstacles to trade (Lodefalk, 2014). 
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quality of knowledge that immigrants transmit to their managers about those markets (Herander and 

Saavedra, 2005). We test whether the transmission of such information through employment raises the 

probability that the firm will export to the migrant’s country of birth and affects the intensity of existing 

trading relationships. 

To the best of our knowledge, this is the first study to examine the effect of immigrant employees 

on firms’ exports of services. In addition to exploring this new aspect of international trade, this paper 

contributes a careful investigation into the causal relationship between immigrant employees and services 

exports. 

To answer the questions of whether immigrant employees affect firms’ exports in services and how 

this potential impact relates to the influence on merchandise exports, we exploit detailed employer-

employee data from Sweden. Our data include approximately 1.8 million full-time employees in nearly 

30,000 Swedish private sector firms and allow us to directly connect information about the countries to 

which firms export with workers’ countries of birth. 

Questions about the effects of immigration on exports inevitably raise concerns about the presence 

of confounding factors and alternative explanations for any observed correlation. The presence of 

unobservable managerial or owner characteristics is a particular concern in our setting because these can 

make the firm more open to international markets and more open to the employment of immigrant workers. 

A more extreme version of this issue could arise if the same characteristics make both exports and 

immigrant employment with respect to the same country more likely.  

The richness of the data allows us to control for a wide range of confounding factors at the firm and 

country levels that may explain a correlation between immigration and exports. In this paper, we assume 

that these unobservable managerial or owner characteristics exist at the firm-country level but are time 

invariant, which allows us to identify the effects of immigration by exploiting the panel dimension of the 

data. That is, we are able to ask whether the employment of more immigrant workers from a particular 

country makes it more likely that the firm will export services, or export more intensively, to that country, 

controlling for all time-invariant characteristics of the firm that could affect its decision to export to that 
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country. While this shortens the list of potential confounding factors that might explain our main findings 

and control for a range of time-varying firm and country characteristics, we cannot completely rule out their 

presence. We therefore examine the results using a wide range of robustness tests and conduct difference-

in-difference and instrumental variable (IV) analyses. 

The data allow us to probe the relationship between migrant employment and firms. If firms’ 

services exports are affected by the employment of foreign-born workers, it is important to know whether 

this relationship rests upon the characteristics of immigrant workers or types of services or whether the 

relationship is ubiquitous in character. It has been typical in the broader literature on migration and 

international trade to assume that immigrants are a homogenous group. This is something we are able to 

investigate by adding information about the skill level of immigrants. Exploring the potential role of skills 

is especially important in the current policy context of the current refugee crisis, as well as in the general 

debate about the costs and benefits of immigration, as in the recent US presidential election and the UK 

referendum on continued EU membership. A large share of recent refugees arriving in Europe lacks post-

secondary education. In the case of Sweden, approximately 40 percent of Syrian-born immigrants have at 

most primary education, with only approximately 28 percent having secondary education (Statistics 

Sweden, 2014). Whether this alters the economic impacts of immigration and how remain open questions. 

We also analyze the possible influence of another important immigrant characteristic: the amount 

of time since immigration. The theoretical literature on migration and trade identifies two relevant and 

opposing mechanisms concerning time since immigration. The first mechanism suggests that increasing 

time since immigration enhances the ability of immigrants to disseminate knowledge and transform contacts 

into links that are useful to firms, thereby enhancing immigrants’ impact on firm exports. The second 

mechanism postulates that over time, immigrants’ knowledge of foreign markets becomes obsolete and ties 

with networks weaken, thereby reducing their impact on firm exports of services. 

The results of our analysis indicate that the employment of immigrants increases both the likelihood 

that firms export services to immigrant source countries and the value of services exports. Our results 

suggest that firms can utilize the knowledge and contacts of foreign-born employees to reduce the types of 
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frictions that are particularly associated with trade in services, which subsequently can increase the appeal 

of firms’ services in the immigrants’ source countries and thus spur services exports to those countries. 

Hiring one additional foreign-born worker can increase services exports by approximately 2.5 percent on 

average. Although this as a conservative estimate, it comes with important caveats for policy. 

Our findings are conditioned upon employment in firms, as we find that the overall stock of 

immigrants in the country has a small influence on firms’ services exports. Thus, our results do not support 

increasing immigration as such for the purpose of increasing services exports. Policymakers should note 

that our findings on the promotion of services exports through immigration are confined to skilled 

immigrants. We also find that the trade-increasing impact of foreign-born workers diminishes with the time 

since immigration. 

The remainder of this paper is organized as follows. Section 1 describes the motivation for our paper 

and the previous research. Section 2 presents the conceptual framework. Section 3 explains the empirical 

approach and the estimation strategies. Section 4 describes the data and provides stylized facts. Section 5 

presents the results, and section 6 concludes. 

I. MOTIVATION AND RELATED RESEARCH 

This study relates to three main strands of existing research: first, the literature on the role of migration in 

international trade; second, the literature identifying the determinants of and barriers to trade in services at 

the firm level; and third, the literature on firm heterogeneity with respect to trade. 

While traditional trade barriers, such as tariffs, impede trade in merchandise, other types of barriers 

tend to impede trade in services, such as informal and behind-the-border barriers to trade. The fact that, 

relative to merchandise, trade in services is much more limited in terms of the number of services traded 

and the number of foreign markets with which firms trade, indicates that there are substantial entry barriers 

in services trade (e.g., Haller et al., 2012).  

A large empirical literature on the link between migration and trade was ignited by the seminal 

papers of Gould (1994) and Head and Ries (1998). This literature, which overwhelmingly focuses on trade 
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in merchandise, interprets the positive relationship between migration and trade as the result of immigrants’ 

abilities to reduce informal and behind-the-border trade barriers.3 

Numerous studies have stressed the importance of informal barriers to trade, such as costs related 

to distribution, language barriers and inadequate knowledge of foreign markets (Anderson and van 

Wincoop, 2004; Felbermayr and Toubal, 2010; Melitz and Toubal, 2014). In order to engage in international 

trade, firms must acquire both general knowledge of how to do business in foreign markets and market-

specific knowledge of foreign supply, demand, rules and regulations, and institutions.4 

Such informal barriers tend to especially complicate trade in services. In order to export services, 

firms may need to invest substantially more in building and sustaining foreign business relations, which 

frequently necessitates face-to-face contact (Johanson and Vahlne, 2009; Hasche, 2013). Furthermore, 

coordination and monitoring is particularly complicated for services, and modern communications 

technology has yet to eliminate such distance-related trade costs (Cristea, 2011; Cuberes, 2013).5 Based on 

these issues, migration may play an important role in facilitating trade in services. 

Migrants possess knowledge and skills related to and contacts in foreign markets that could reduce 

information friction, improve information quality, and infuse trust into business relationships (Dunlevy and 

Hutchinson, 1999; Jansen and Piermartini, 2009).6 Immigrants tend to be more aware of ways to circumvent 

corruption in weak institutional settings; they can assist in contract enforcement by influencing the drafting 

of contracts and limiting opportunistic behavior via participation in cross-national networks (Greif, 1989; 

Rauch, 2001; Herander and Saavedra, 2005). Immigrants may thus facilitate trade in services between the 

                                                      
3 Genç (2014) summarizes previous contributions and conducts a meta-analysis of the previous evidence. 
4  Moxnes (2010) indicate that trade costs primarily are market specific. Anderson and Marcoullier (2002) 

recognize that insecurity may act as a barrier to trade. 
5 In the literature on the factors that influence trade at the firm level, services have received little attention, 

particularly at a disaggregated level. However, some studies have recently used firm-level data to explore the anatomy 

of the services trade in different countries: Ariu (2013) explores and compares the extra-EU transactions in services 

and goods of Belgian firms, Kelle and Kleinert (2010) for German firms, Breinlich and Criscuolo, (2011) for firms in 

the United Kingdom, Federico and Tosti (2012) for Italian firms, and Wolfmayr et al. (2013) analyzes the services 

exports of Austrian firms to 37 destinations. Yet, no study has investigated the potential role of immigrant employees 

in exporting services. 
6 By knowing agents both at home and abroad and putting their reputations at stake, immigrants may ensure that 

information is accurate. 
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country of residence and the country of birth due to their superior knowledge of the languages, cultures, 

preferences, and regulatory environments of their home countries. Their contacts and access to informal 

networks are likely to be important (e.g., Rauch, 1999). 

Studies at the subnational and micro levels have started to highlight the importance of proximity 

between immigrants and firms (Herander and Saavedra, 2005; Hiller, 2013; Hatzigeorgiou and Lodefalk, 

2016). Geographical proximity and intensity of interaction between immigrants and other agents are 

expected to enhance the ability of immigrants to relay knowledge and to match agents in their new country 

with agents in their country of birth (Gould, 1994; Rauch, 2001). 

In other words, while previous studies have analyzed the relationship between migration and 

international trade at the aggregate level and more recent firm-level studies have examined the relationship 

between migration and merchandise exports, the role of immigration in services exports at the firm level 

remains unexamined, largely due to data constraints. This study thus bridges a serious gap in the existing 

research. 

III. CONCEPTUAL FRAMEWORK 

We develop a heterogeneous firm model of trade with multiple asymmetric countries in which firms’ option 

to hire immigrants is incorporated as a way of facilitating information and trust in regard to the immigrants’ 

source countries. We include the externalities of hiring immigrants and consider the indirect impacts of the 

immigrant stock on firm trade irrespective of immigrants’ employment and location.7  

Given the likely sensitivity of trade in services to informal trade barriers, it is reasonable to assume 

that immigration plays a more important role in facilitating exports of services relative to merchandise. We 

thus incorporate an analysis of the potential influence of immigrant employees on firms’ exports of both 

services and merchandise. 

                                                      
7  We extend the model of Cristea (2011) mainly by modeling firms’ investments in links through hiring 

immigrants and by adding the external effects of such investments, as well as the indirect trade effects of the immigrant 

stock. Our firm-level model is estimated using micro-level rather than macro-level data. 
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We assume that firms prepare for trade by hiring immigrants in order to gain access to foreign 

networks and overcome information imperfections and asymmetries between buyers and sellers (Melitz 

and Trefler, 2012). In the spirit of Gastner and Newman (2006), among others, we acknowledge that 

networks are geographically and socially clustered, while their agents are only a few connections away 

from each other’s networks. Following Carayol and Roux (2009), we assume that profit-maximizing firms 

hire immigrants as a way to establish links with foreign networks. Due to spillovers, other firms may benefit 

from those links without having to hire immigrants themselves. However, since the quality of knowledge 

diffusion decreases with distance, the ability of firms to free-ride on other firms’ foreign links through 

immigrant employees diminishes with distance. 

Most firms are local and lack established connections to foreign markets.8 We assume that there is 

a representative consumer in each country j with preferences over a continuum of differentiated goods, as 

captured in the utility function 

⋃ =𝑗 ∏ ⌊∫ 𝑞(𝜔)𝑖ℎ𝑗
1/𝜎

𝑎(𝜔)𝑖ℎ𝑗
1/𝜎

𝑥(𝜔)𝑖ℎ𝑗
1−1/𝜎

𝑑𝜔
𝜔

⌋

𝜎𝜇ℎ𝑗
𝜎−1⁄

ℎ ,  (1) 

where 𝑞(𝜔)𝑖ℎ𝑗 ≥ 1 is the consumer’s preference weight for variety 𝜔 ∈ 𝛺ℎ𝑗  of good h from country i, 

𝑎(𝜔)𝑖ℎ𝑗  is an idiosyncratic demand shock,9  𝑥(𝜔)𝑖ℎ𝑗  is the quantity demanded, 𝜎 > 1  is the constant 

elasticity of substitution between any two varieties, and 𝜇ℎ𝑗 is the share of expenditure spent on good h. 

The preference weight is the product of standard appeal (𝜆𝑖ℎ(𝜔) ≥ 1) and appeal specific to the bilateral 

trade relation (𝜆𝑖ℎ𝑗(𝜔) ≥ 1), that is,  

𝑞𝑖ℎ𝑗(𝜔) = 𝜆𝑖ℎ(𝜔)𝜆𝑖ℎ𝑗(𝜔). (2) 

                                                      
8 Carayol and Roux (2009) do not address on how agents form shortcuts to distant agents. However, within a trade 

context, studies and surveys indicate that hiring is related to firm preparation for foreign expansion (Minondo, 2011; 

Sala and Yalcin, 2012; Mion and Opromolla, 2013; Molina and Muendler, 2013; Masso et al., 2014). These studies 

focus on the export-related work experience of employees, where, e.g., Molina and Muendler (2013) find that Brazilian 

firms prepare for an expected expansion of exports by hiring away workers from other exporting firms using data from 

a panel of manufacturing firms. 
9 This feature comes from Crozet et al. (2012). 
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The consumer maximizes utility subject to the budget constraint 

 𝑌𝑗 = 𝑤𝑗𝐿𝑗 ≥ ∬ 𝜏(𝜔)𝑖ℎ𝑗𝑝(𝜔)𝑖ℎ𝑥(𝜔)𝑖ℎ𝑗ℎ𝜔
𝑑ℎ 𝑑𝜔,  (3) 

where Yj is income, wj is the wage, Lj is the fixed amount of labor, 𝜏(𝜔)𝑖ℎ𝑗 is an iceberg trade cost, and 

𝑝(𝜔)𝑖ℎ is the freight on board price. The demand in country j for variety 𝜔 of good h from country i is  

𝑥𝑖ℎ𝑗(𝜔) = 𝑞(𝜔)𝑖ℎ𝑗𝑎(𝜔)𝑖ℎ𝑗(𝜏(𝜔)𝑖ℎ𝑗𝑝(𝜔)𝑖ℎ)
−𝜎 𝜇ℎ𝑗𝑌𝑗

𝑃ℎ𝑗
, (4) 

where 𝑃ℎ𝑗 is the price index, with 

𝑃ℎ𝑗 = ∑ 𝑞(𝜔)𝑖ℎ𝑗𝑎(𝜔)𝑖ℎ𝑗𝜔 (𝜏(𝜔)𝑖ℎ𝑗𝑝(𝜔)𝑖ℎ)
1−𝜎

. (5) 

Firms use labor (l) to produce a good for a market with the production function 𝑦(𝜑) = 𝜑𝑏𝑙, where 

𝑏 < 1 is a parameter capturing the sensitivity of output to productivity. However, firms only produce if 

their drawn labor productivity 𝜑 allows them to profitably do so after taking the presence of a fixed market 

entry cost 𝐹𝑖ℎ𝑗  and variable trade costs 𝜏(𝜔)𝑖ℎ𝑗  into account. Market entry costs include the costs of 

obtaining non-immigrant visas, acquiring professional qualifications abroad and meeting other legal 

requirements for service provision. This set-up implies that a firm’s productivity is unique. 

The firm also has the option to invest in links with a specific market through the employment of 

immigrants. These links are associated with a cost (of employment), but they can facilitate flows of 

information and, as a result, add firm-country-specific appeal 𝜆𝑖ℎ𝑗(𝜔) to the variety produced for the 

foreign market. 10  The connections that firms gain by hiring immigrants imply that firms above the 

productivity threshold can more easily can access and learn about foreign markets. They can also become 

acquainted with foreigners who are themselves embedded in potentially useful social networks. Moreover, 

increased knowledge, particularly from foreign acquaintances, may reduce the uncertainty involved in 

foreign trade. For example, firms may utilize their networks abroad to search for and evaluate potential 

                                                      
10 Links, such as those provided by immigrant employees, are assumed to belong to a perfectly competitive linkage 

sector with constant returns to scale. This sector offers country-specific linkages. 
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business partners as well as to monitor existing business partners. Foreign relationships might also facilitate 

visa procurement for the temporary movement of personnel abroad for the provision of services.  

To formalize the production of added value through foreign links, we assume that 𝜆𝑖ℎ𝑗(𝜑) =

𝛿𝜓[𝑖𝑖ℎ𝑗(𝜑)]
𝜃ℎ

, where 𝑖𝑖ℎ𝑗(𝜑) represents an infusion of human and social capital from the immigrant 

employee, and 𝜃ℎ ≥ 0 is the presence of informational friction in the h sector.11 Further, 𝛿 ≥ 1 denotes 

investment in foreign networks (by hiring immigrants) by others in the firm’s local social network. Other 

firms’ investments spill over into the firm and add to the firm’s bilateral trade relation–specific appeal, as 

captured by the parameter 𝜉 > 0. However, in combination with the cost of investment, such spillovers 

discourage the firm from undertaking this investment, an effect that is captured by the parameter 𝜓 < 0. 

The standard appeal 𝜆𝑖ℎ(𝜔) of variety 𝜔 from country i is the product of firm productivity, with 

𝜆𝑖ℎ(𝜑) = [𝜑1−𝑏]𝜎−1. 

A firm’s profits from serving a market, conditional on its productivity and consumer demand from 

Equation 2 is 

𝜋𝑖ℎ𝑗(𝑝𝑖ℎ , 𝑖𝑖ℎ𝑗 , 𝜑) = [𝑝𝑖ℎ(𝜑) − 𝑤𝑖𝜑−𝑏]𝑥𝑖ℎ𝑗(𝜑, 𝑖𝑖ℎ𝑗) − 𝑐𝑖ℎ𝑖𝑖ℎ𝑗(𝜑) − 𝐹𝑖ℎ𝑗, (6) 

where 𝑐𝑖ℎ is the unit cost of the services provided by immigrants. The sunk cost of investing in foreign 

networks 𝑐𝑖ℎ𝑖𝑖ℎ𝑗(𝜑) corresponds to that of hiring an appropriate consultant. Such a process entails search, 

recruitment and introduction costs. These costs arguably differ across foreign markets with different 

characteristics. 

Through profit maximization the firm arrives at the following optimal pricing, investment, revenues 

and profits rules: 

𝑝𝑖ℎ𝑗
∗ (𝜑) =

𝜎

𝜎−1
𝑤𝑖𝜑−𝑏; (7) 

                                                      
11 In equilibrium, each firm produces a different variety 𝜔 of good h and has a unique level of productivity 𝜑, 

which is why we index varieties with 𝜑.  
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𝑖𝑖ℎ𝑗
∗ (𝜑) = [

𝜃ℎ

𝜎𝑐𝑖ℎ
𝜑𝜎−1𝑎𝑖ℎ𝑗𝛿𝑖ℎ𝑗

𝜉+𝜓
((

𝜎

𝜎−1
) 𝑤𝑖)

1−𝜎

𝜏𝑖ℎ𝑗
−𝜎 𝜇ℎ𝑗𝑌𝑗

𝑃ℎ𝑗
]

1
1−𝜃⁄

; (8) 

𝑟𝑖ℎ𝑗
∗ (𝜑) = 𝑝𝑖ℎ𝑗(𝜑)𝑥𝑖ℎ𝑗(𝜑) =

𝜎𝑐𝑖ℎ

𝜃ℎ
𝑖𝑖ℎ𝑗

∗ (𝜑); and (9) 

𝜋𝑖ℎ𝑗
∗ (𝜑) = (

1−𝜃

𝜎
) 𝑟𝑖ℎ𝑗

∗ (𝜑) − 𝐹𝑖ℎ𝑗. (10) 

The firm utilizes a constant mark-up on the marginal cost according to Equation 7. According to 

Equations 8 and 9, both investments and revenues decrease in wages and transport costs and increase in 

productivity and demand, whereas investment is positively related and revenues are negatively related to 

information friction. Whether investments by others in the firm’s local network promote or deter 

investment, revenues and profits depends on the sum of the parameters 𝜓 and 𝜉. In line with Carayol and 

Roux (2009), we assume that others’ investments in social networks (the employment of immigrants) 

discourages the firm from making costly investments of its own, even though the benefits are larger when 

immigrants are employed in-house. That is, we assume that |𝜓| > |𝜉|.12 The net effects of the employment 

of immigrants by other firms on the focal firm’s revenues and profits are also negative because the increase 

in demand stemming from spillovers does not offset the lower demand due to less in-house human and 

social immigrant capital. 

The log-linear form of the export revenue function in Equation 9 is 

ln 𝑟𝑖ℎ𝑗
∗ (𝜑) = ln 𝑖𝑖ℎ𝑗

′∗ (𝜑) + (
𝜉+𝜓

1−𝜃
) ln 𝛿 + (

1

1−𝜃
) ln 𝑎𝑖ℎ𝑗 + ln 𝑐𝑖ℎ + ln 𝜎 − ln 𝜃ℎ +; (11) 

ln 𝑟𝑖ℎ𝑗
∗ (𝜑) = ln 𝑖𝑖ℎ𝑗

′∗ (𝜑) + (
𝜉+𝜓

1−𝜃
) ln 𝛿 + (

1

1−𝜃
) ln 𝑎𝑖ℎ𝑗 + ln 𝑐𝑖ℎ + 𝜎 − ln 𝜃ℎ +. 

As is clear from the first term in Equation 11, the firm’s revenue from a market j is a positive 

function of its investment in links with foreign markets through the hiring of immigrants 𝑖𝑖ℎ𝑗
′∗ (𝜑).13 Second, 

                                                      
12 Because the proximity and intensity of interactions are important for the transfer of knowledge (Granovetter, 

1973), making a second-best choice suggests that the firm is characterized by bounded rationality or that the 

uncertainty involved in trade investments heavily outweighs the benefits in the firm investment decision calculation. 
13 In Equation 11, we present the investment, spillover and idiosyncratic demand shock variables separately in 

order to highlight the mechanisms at play, and 𝑖𝑖ℎ𝑗
∗  is replaced with 𝑖𝑖ℎ𝑗

′∗ . 
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the firm benefits from the investments in foreign networks (by hiring immigrants) made by other firms in 

its local social network, but the firm is disadvantaged by limiting its own direct links with country j to free-

ride on indirect links through other firms. Under the assumption that parameters |𝜓| > |𝜉|, the overall effect 

of spillovers is a reduction in firm revenues from market j. Third, the revenues of the firm in country i from 

market j are increasing in the so-called transplanted home bias in demand of the stock of immigrants from 

country j, irrespective of their employment status and exact physical location, with this bias modeled as an 

idiosyncratic demand shock.14 Finally, firm revenues are affected by the industry-specific costs of investing 

in links abroad and informational frictions and the elasticity of substitution. 

IV. EMPIRICAL APPROACH 

Our augmented panel estimation of Equation 11 models a firm’s expected conditional export revenue as a 

function of its immigrant employees; the country’s immigrant stock; year-specific effects; and unobserved 

time-invariant heterogeneity at the firm, industry, partner-country and firm-partner-country levels; and in 

the spirit of, among others, Bernard and Jensen (2004) and Disdier and Head (2008): key supply-side factors 

(firm size, labor productivity, multinational status, previous trade experience, and human and physical 

capital intensities); time-variant characteristics that affect bilateral trade resistance (GDP and population).15 

Our main specification is then 

E(𝑟𝑓𝑖𝑗𝑡|𝑰𝒇𝒊𝒋𝒕−𝒏, 𝑮𝒇𝒊𝒋𝒕−𝒏, 𝑼𝒇𝒊𝒋𝒕) = 𝑰𝒇𝒊𝒋𝒕−𝒏𝜷𝑰 + 𝑮𝒇𝒊𝒋𝒕−𝒏𝜷𝑮 + 𝑻𝜷𝑻 + 𝑼𝒇𝒊𝒋𝒕𝜷𝑼, (12) 

where f is the firm; i is the source country; j is the partner country; t is the year; n is the lag dimension, 

which is one for investment and two for control variables; r is the export revenue scalar; I is a 1 x K1 vector 

of variables that captures investment in foreign links; G is a 1 x K2 vector of firm-level gravity covariates; 

T is a 1 x K3 vector of year dummies; U is a 1 x K4 vector of unobserved fixed effects; and the betas are 

column vectors of regression coefficients. 

                                                      
14 The concern of transplanted home bias among immigrants is raised by White (2007). Immigrant presence may 

also have an indirect and peripheral impact on the firm’s foreign links. 
15 To implement firm- and partner-specific effects, we include firm-partner fixed effects (Andrews et al., 2006). 
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We expand the model using key firm-level and gravity variables and add fixed effects that capture 

sunk and variable costs of serving a foreign market, unit investment costs and information friction for two 

reasons. First, based on the theoretical framework, we expect that information friction negatively affects 

firm exports, whereas hiring foreign immigrants has the opposite effect.  

To estimate the relationships outlined in Equation 11, data on country- and sector-specific unit 

investment costs, as well as sector-level information friction, would be required. Second, even with such 

data, the simple theoretical model would omit known firm-level and gravity determinants of trade, such as 

firm size, multinational status and the population of the trade partner. 

To address the concern that immigrant home bias in demand could skew the estimation coefficients, 

we include the country immigrant stock as a control variable—i.e., the total number of immigrants from 

country j living in Sweden in a particular year—which corresponds to an idiosyncratic demand shock in 

our theoretical framework. 

Must firms hire immigrants in order to gain access to foreign networks and knowledge of language, 

culture and other information about foreign markets? Not necessarily, as it might be possible for firms to 

obtain the corresponding human and social capital in the secondary market. However, we believe it is less 

likely that firms interested in utilizing immigrants’ knowledge and contacts would take the secondary 

market route. To absorb relevant human and social capital in this way entails several difficulties relative to 

directly employing immigrants. The cost-reducing knowledge possessed by immigrants is likely to be tacit 

in character, which could make it difficult for firms to know where and what to look for in the secondary 

market. By contrast, hiring an immigrant could provide firms with tacit knowledge and access to foreign 

networks by default.16 We are thus convinced that the best approach to analyzing the role of immigration 

in firms’ services exports is to investigate their relationships with immigrant employees. 

Against this background, we postulate that a firm f can acquire trade-cost-reducing knowledge and 

tap into networks in a foreign country j by hiring an immigrant from that country, and this relationship will 

                                                      
16 The relevance of those networks is likely to be increasing in the effort made in the recruitment process and may 

be increasing in the time that the immigrant remains at the firm. 
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in turn promote firm f’s services exports to country j. In our specification, the immigrant employment 

variable is not in logarithmic form, unlike most other variables, because most firms in our panel do not have 

an employee from a randomly selected country. Consequently, the coefficient on the immigrant 

employment variable is a semi-elasticity. 

To capture the idea that immigrant employees increase human and social capital by providing 

knowledge of and links to foreign markets, which in turn create in spillovers that reduce incentives for other 

firms to hire immigrants, we control for the number of immigrants employed in other firms of the same 

corporation and its interaction with the number of immigrants employed in the firm. We expect this 

spillover proxy to be positive but smaller than our main variable (the number of immigrants from j 

employed by firm f) and the coefficient on the interaction term to be negative. The lagged structure of our 

main specification is primarily motivated by the presumption the benefits of immigrants' knowledge and 

contacts are likely to materialize after some time. 

 To address the concern that the hiring of immigrants could be endogenous, which would introduce 

inconsistency and omitted-variable bias, we implement a full-fledged firm-level gravity model by 

estimating Equation 12 using a comprehensive firm-level panel dataset. This allows us to explicitly control 

for heterogeneity at several levels through fixed effects. First, we include firm-specific effects with the aim 

of preventing time-invariant unobserved firm characteristics, such as attitudes toward internationalization, 

from influencing the results. Second, we control for unobserved country-pair heterogeneity because the 

particularities of a relation between two countries, such as cultural affinity or historical relations, may also 

affect a firm’s investment in links to the foreign market. We can thereby discard proxies for transport costs, 

such as geographical distance and adjacency. Third, by employing firm-country fixed effects, we address 

the risk that previous trade or employment experience vis-à-vis a foreign country will influence the firm’s 

willingness to invest in links to that market. 
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V. DATA AND DESCRIPTIVE STATISTICS 

The micro-level data come from five databases maintained by Statistics Sweden.17 The resulting panel 

dataset covers Swedish firms in the private sector with at least ten employees for the years 1998-2007. The 

data include detailed economic information on firms, employees and foreign trade with 176 countries. Our 

panel includes both manufacturing and services firms, which is important because many manufacturing 

firms also trade in services (Swedish Trade Council, 2010). The core micro-level data are matched and 

supplemented with detailed information on workers’ countries of birth and the skill level of foreign-born 

employees. Matching is performed using unique identifiers for all individuals, plants, firms and enterprise 

groups in Sweden rather than statistical matching techniques. 

Firm-level data on trade in services are drawn from the official balance of payments data for 

Sweden. Trade in services is defined as cross-border transactions between residents and non-residents 

related to a contract on services sales (United Nations, 2002).18 Exports of services that take place through 

a commercial presence abroad are excluded.19  

Over the study period, changes were made in data collection. Between 1998 and 2002, the data were 

collected through the requirement that all larger cross-border payments be reported to the Central Bank of 

Sweden. However, in 2003, this census of payments was replaced by a survey of a stratified sample of 

approximately 4,800 firms from a population of approximately 50,000 entities with at least 10 employees.20 

                                                      
17 The original Statistics Sweden data consist of linked employer-employee data, but to protect confidentiality, 

we received data at the firm level. Information on specific variables and sources is available in Table A1 of the 

Appendix. Information on the countries included is provided in Table A2, and a detailed account of the construction 

of the dataset is available in a technical appendix. 
18 Typically, as an invoice is sent across the border, the firm in Sweden that receives the payment or pays the 

invoice is required to classify it as sales of either services or goods. In the case of package sales, the firm is to specify 

the monetary value corresponding to each type of sale, and for larger firms, Statistics Sweden crosschecks the 

information with firm-level data from other registers. 
19 Hence, services provided through mode 3 of the General Agreement on Trade in Services of the WTO are 

excluded. Since 2010, services trade statistics have also included trade through commercial presence. 
20 Eliasson et al. (2010) provide an overview of the statistics. One-third of the firms in the sample are replaced 

each year. Firms that have previously been important for overall services trade, or for certain categories thereof, are 

continuously scrutinized and included in the survey. The largest 1,500 firms in terms of turnover and firms that are 

important for services trade are also required to answer a more in-depth questionnaire, particularly on the destinations 

or sources of their service payments. This information is used to split services payments made to other firms in foreign 

countries. Firms with high turnover, approximately 1,500 firms, are always included in the sample, as are the major 
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We therefore study the union of firms that are either included in the 1998-2002 period or continuously 

included in the subsequent period. This enables us to exploit the unbalanced panel data over a decade. This 

approach complicates inference regarding smaller and non-trading firms, but with respect to the latter, the 

included firms enter into and out of trade with specific countries. 

Information on the GDP and population of trading partners comes from the World Bank’s World 

Development Indicators. The geographical indicators come from the Centre d’Etudes Prospective et 

d’Informations Internationales. Our final dataset consists of 59 million firm-partner-country observations 

over the 1998-2007 period. A snapshot of the panel is provided in Table 1. 

Table 1. Snapshot of Swedish Firms 

  Mean Median Std. dev. Min. Max. 

Services export volume* 4,810.59 0 191,870.20 0 23,615,000 

No. of immigrant employees in the firm 8.15 2.00 56.34 0 3,108 

No. of employees 60.12 19 355.02 10 n/a 

Labor productivity 659.71 541.12 958.87 0.00 118,437.59 

Human capital intensity 0.25 0.16 0.25 0.00 1.00 

Physical capital intensity 621.06 61.93 5,043.36 0 286,863.53 

Multinational status 0.22 0 0.41 0 1 

Services exporter** 0.13 0 0.13 0 1 

The data refer to the year 2007. The number of firms is 29,929, and the number of observations during 

the 1998-2007 period is 59,086,207. Monetary values are in 1,000 SEK (approximately 106 USD). One 

maximum value is not disclosed to maintain confidentiality. 
* Based on a survey that is considered to capture virtually all trade in services. 
** Mean value in the 1998-2002 period before the change in the method of data collection. 

 

 

In 2007, there were approximately 29,900 firms and six million observations. Most firms in the 

dataset employ a small number of full-time employees, with one-half having at most 19 employees, and 

most were not part of a multinational enterprise (MNE). A mere 13 percent of firms export services.21  

Other OECD countries absorb most of Sweden’s exports of services. China and Saudi Arabia are 

also important export destinations for the services of Swedish firms (Table A5). In contrast, the second- 

                                                      
traders in services from the previous year. Data on tourism, which accounts for approximately one-fifth of Swedish 

services exports, and merchanting, which accounts for approximately one-sixth, are only fully available in the services 

trade statistics from 2003. For this reason, and because merchanting includes trade in goods and is reclassified as such, 

we exclude these two types of services from our analysis. 
21 The mean value during the 1998-2002 period, i.e., before the change in the method of data collection. 
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and third-largest immigrant stocks in Sweden are from the former Yugoslavia and the Middle East, 

respectively (Table A4). Note that among the simple correlation coefficients between key variables in our 

dataset, the correlation between firm services exports and the number of immigrant employees in the firm 

is as large as the correlation between exports and firm size, which is a known determinant of firm export 

(Table A6). Additional descriptive data are found in the Appendix.22 

VI. ESTIMATION RESULTS 

Stylized Results 

We view the firm decision to hire immigrants as a means of promoting services exports through knowledge 

of and better connections with foreign markets. As a starting point for our empirical analysis, we examine 

the case of firms with neither previous exports nor immigrant employees to observe firms’ services exports 

after immigrants are employed. As demonstrated in Figure 1, the number of firm-country pairs with first-

time immigrant hires increases before export entry and declines afterwards.23 We interpret this as support 

for our conjecture that firms use immigrant employees as investments in market-specific tacit information 

and improved foreign links. 

Figure 1. Hiring of Immigrants and Export Entry 

 
Note: Number of firm-country pairs hiring their first immigrant worker 

at/around the time of their export entry. 

 

                                                      
22  The mean number of immigrant employees was eight, while one-half of firms only had two immigrant 

employees. Compared to the descriptive statistics for manufacturing alone, the firms in the panel are smaller and fewer 

are part of an MNE; they have less physical capital per employee and employ fewer immigrant employees. As for the 

characteristics of immigrant employees, most do not have a post-secondary education, and more than two-thirds of 

immigrant employees have been in Sweden for over a decade (Table A3). 
23 The figure displays the number of firm-country dyads that experience the first entry into export of services 

(14,826) and hired their first immigrant from that country during the 1998-2003 period. 
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Benchmark Estimation 

The regression results for our benchmark case are given in Table 2, where we estimate Equation 12 and 

account for observables and unobservables across firm-partner-country units, three-digit industries and 

years.24 As emphasized by Anderson and van Wincoop (2004), it is important to control for bilateral trade 

costs relative to that trade partners’ average trade transaction costs for the rest of the world or the so-called 

multilateral trade resistance (MTR). Because multilateral price indices are not observed, they need to be 

estimated using proxies. Feenstra (2002) proposed using importer and exporter fixed effects for this 

purpose. Therefore, by including partner-country fixed effects, we control for MTR in the absence of 

observable and reliable price indices. Since there is only one importer country, Sweden, it is not necessary 

to include importer fixed effects. 

The estimated coefficients of immigrant employees are positive and significant in regard to both 

export revenue and the probability of exporting. Thus, consistent with our expectations, these results 

suggest that exporting from firm f to country j is a positive function of immigrant employees from j.25 The 

average marginal effect (AME) for the immigrant employee variable is statistically significant both in 

regard to probability of exporting services and the intensity of services exports to country j. 

The coefficients on the two additional immigrant variables—(1) immigrants employed in other 

firms of the same corporation and (2) the interaction between immigrant employees in the firm and the 

corporation—are, as expected, substantially smaller than that for our main variable (immigrant employees 

in f). The negative sign and statistical significance of the interaction variable is in line with our prediction 

that other firms may be discouraged from hiring immigrants by positive spillover effects. However, we find 

no significant link between immigrant employees in the rest of the corporation and firm f’s services exports 

                                                      
24 In the probit estimation of Column 1, time-invariant firm-partner-country heterogeneity is modeled as a linear 

function of the time averages of firm supply and gravity predictors in the spirit of Mundlak (1978). 
25 The difference in number of observations between the estimations in Columns 1 and 2 is due to the fact that the 

country dummies of two very small island nations and another nations with fewer than 100,000 inhabitants perfectly 

predict no exports in the maximum likelihood estimation of Column 1. 
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to country j. As predicted, we find that previous export experience is a positive factor affecting both the 

probability of exporting services and the intensity of services exports (Columns 1-2). 

Table 2. Baseline Estimation Results 

 P(Export) 

(1) 

Export 

(2) 

Immigrant employeest-1 
0.00475*** 0.0247*** 

(0.002) (0.006) 

Average marginal effect 0.0000557** 0.0232*** 

Country immigrant stock (log) 
0.00204 0.000741** 

(0.007) (0.000) 

Immigrant employees in the corporation 
-0.000248 -0.000679 

(0.000) (0.001) 

Immigrant employees in firm and corp. interaction 
-0.0000176*** -0.0000482** 

(0.000) (0.000) 

Workforce (log) 
-0.0482*** 0.0330*** 

(0.013) (0.004) 

Multinational (0,1) 
-0.142*** -0.0195*** 

(0.017) (0.005) 

Exporter (0,1) 
1.700*** 1.279*** 

(0.01) (0.056) 

Labor productivity (log) 
-0.0179* 0.0122*** 

(0.009) (0.002) 

Human capital intensity (log) 
-0.00696 0.000202 

(0.027) (0.000) 

Physical capital intensity (log) 
-0.0150*** 0.000985* 

(0.002) (0.001) 

GDP (log) 
0.323*** 0.164*** 

(0.065) (0.01) 

Population (log) 
0.373** 0.432*** 

(0.167) (0.046) 

Obs. 3,819,983  3,870,873  

Adjusted / Pseudo R2 0.50 0.55 

Robust and clustered standard errors are in parentheses. Firm, partner-country, firm-

partner-country, industry, and year fixed effects are included throughout. In Column 2, 

the dependent variable is logged (1e-7 added to avoid truncation).  
* p <0.10, ** p < 0.05, *** p < 0.01 
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The stock of immigrants in Sweden is positively linked to firms’ services exports; however, the 

coefficient is small and significant for revenues and not for the probability of exporting.26 This is expected 

as the stock of immigrants is not likely to provide firms with the same extent of knowledge and access to 

foreign business networks as are foreign-born employees. The national stock of immigrants also includes 

immigrants employed in the non-tradable and public sectors, and the stock affects trade through the demand 

generated by immigrants themselves (Aleksynska and Peri, 2014). 

We expand the baseline analysis to compare the immigrant relationship to services exports relative 

to merchandise. As shown in Table 3, the results suggest the greater importance of immigrant employees 

for firms’ services export revenues relative to merchandise, although immigrant employees seem to be more 

important for the probability of exporting merchandise to country j than for services. 

 Table 3. Estimates for Services versus Merchandise Exports 

 P(Export) 

(1) 

Export 

(2) 

Services 
0.00475*** 

(0.002) 

0.0247*** 

(0.006) 

Average marginal effect 0.0000557** 0.0232*** 

Obs. 3,819,983 3,870,873 

Adjusted / Pseudo R2 0.50 0.55 

 (3) (4) 

Merchandise 
0.0275*** 

(0.002) 

0.0199*** 

(0.007) 

Average marginal effect 0.0001479*** 0.0196*** 

Obs. 3,871,205 3,871,205 

Adjusted / Pseudo R2 0.60 0.79 

Robust and clustered standard errors are in parentheses. 

Firm, partner-country, firm-partner-country, industry, 

and year fixed effects are included throughout. Regarding 

the export probability, the dependent variable is logged 

(1e-7 added to avoid truncation). For brevity, other firm 

and gravity estimates are not reported. 
* p <0.10, ** p < 0.05, *** p < 0.01 

                                                      
26 The negative coefficient of the MNE dummy is unexpected compared to the firm-level gravity estimations of 

merchandise exports as the dependent variable. However, in contrast to exports of merchandise, where cross-border 

trade is common, a commercial presence (mode 3) is a more important mode of delivery in export of services. 

Regarding services, exports via a commercial presence is more likely to substitute for export modes 1, 2 and 4, and 

this claim appears to be confirmed by the negative sign of the MNE coefficient. Notably, the coefficients of some 

firm-level explanatory variables have unexpected signs in the probit estimation, and we consider this pattern a result 

of controlling for unobserved factors because the probit estimates without controlling for unobservables display the 

expected signs (available upon request). 
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The Role of Skills and Time since Immigration 

If our prediction that immigrant employees improve the conditions for services exports through knowledge 

and contacts that improve firms’ appeal in foreign markets, we would expect that immigrants with more 

relevant information and better access to networks demonstrate a stronger link with services exports. 

Furthermore, if we are correct in our conjecture that the time since immigration affects the ability of foreign-

born workers to disseminate knowledge and provide contacts, we would expect that the length of time since 

leaving the country of origin affects firms’ services exports to j.  

We split the main immigrant employee variable into different subcategories. First, we divide 

immigrant employees into two categories based on education (with and without post-secondary schooling). 

Education is viewed as a proxy for both the relevant information and the ability to relay and absorb such 

information. Second, we divide immigrant employees into three groups according to the time that has 

elapsed since immigrating to Sweden. Third, because immigrants from conflict-ridden countries are more 

likely to be refugees—for whom networks are less relevant—we split immigrant employees into two 

categories based on whether their country of origin experienced violent conflict.27 

Tables 4-5 present the within-firm-partner-country estimates across the eight subcategories of 

immigrant employees. As expected, skilled immigrant employees are positively and statistically 

significantly related to subsequent firm exports of services, while unskilled immigrant employees are not. 

This result is consistent with previous evidence on the relation between immigrants and trade in 

merchandise, which predominantly relies on aggregate data (e.g., Head and Ries, 1998; Herander and 

Saavedra, 2005; Felbermayr and Jung, 2009). 

Concerning time since immigration, the relation with services exports is substantially stronger for 

immigrant employees who have been in Sweden for a short time (at most three years). Hiring one additional 

                                                      
27 We classify a country as having had a conflict, which may lead to emigration, if at least 25 persons in the 

country died in a battle in a single year, irrespective of whether the cause was an armed conflict involving at least one 

state, a non-state conflict or violence committed by an organized group against civilians. Our classification is based 

on merged data for the 1968-2007 period from the Uppsala Conflict Database Program (2014). 
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skilled immigrant is associated services exports that are, on average, up to 18 percent higher, with the 

strongest influence for immigrants that have been in Sweden for a short time. This result indicates that the 

role of immigrant employees in spurring firms’ services exports through the promotion of information and 

trust decreases in the time elapsed since immigration. This pattern is consistent with the idea that social 

relations become weaker over time (Granovetter, 1973). 

Table 4. Results for Services Exports by Skill and Time since Immigration  

Time since immigration Skilled Low-skilled 

 (1) (2) 

Short time (0-3 years) 0.184*** 

(0.047) 

0.0457 

(0.029) 

 (3) (4) 

Medium time (4-10 years) 0.0864*** 

(0.029) 

0.00508 

(0.008) 

 (5) (6) 

Long time (> 10 years) 0.0866*** 

(0.021) 

0.00000677 

(0.007) 

Obs. 3,870,873 

Adjusted R2 0.55 

Results from one within-firm-country estimation. Industry and 

year fixed effects are included. Robust and clustered standard 

errors are in parentheses. Dependent variables are logged (1e-7 

added to avoid truncation). For brevity, other firm and gravity 

estimates are not reported. Interaction terms are not included in 

these regressions, which means that the coefficients can be 

interpreted as semi-elasticities. 
* p <0.10, ** p < 0.05, *** p < 0.01 

 

 

Table 5 indicates that non-refugee immigrant employees are more strongly linked to exports of 

services. The semi-elasticity is almost three times larger for non-refugees. These results indicate that the 

quality of knowledge and networks of immigrant employees—as well as their ability to disseminate 

information and provide network access—are important for the relationship with firms’ services exports. 
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Table 5. Do Reasons for Emigrating Alter the Influence on Services Export? 

 
Non-refugees 

(1) 
Refugees 

(2) 

Immigrant employeest-1 
0.0370*** 0.0130*** 

(0.014) (0.004) 

Average marginal effect 0.0350*** 0.0147*** 

Obs. 3,870,873  3,870,873  

Adjusted R2 0.55 0.55 

Results from two within-firm-country estimations. Industry and 

year fixed effects are included. Robust and clustered standard 

errors are in parentheses. The dependent variable is logged 

services exports (1e-7 added to avoid truncation). The immigrant 

employment measures are based on the UCDP. For brevity, other 

firm and gravity estimates are not reported.  
* p <0.10, ** p < 0.05, *** p < 0.01 

 

The Role of Export Experience 

We classify firms as non-exporters if they have never exported (in the 1998-2007 period). Furthermore, we 

divide firms into non-exporters of merchandise, non-exporters of services and non-exporters of services to 

country j. The results are presented in Table 6. Comparing these results with those presented in Table 2, we 

see that the immigrant link to services exports is stronger for firms with weaker experience in exporting 

services. The coefficient on immigrant employees from country j is twice as large for firms that have never 

exported to country j and five times as large for firms without exporting services experience. 

Table 6. Estimation Results for the Probability of Services Exports by Trade Experience 

 
Non-merchandise 

exporters 

(1) 

Non-services 

exporters 

(2) 

Non-services 

exporters to j 

(3) 

Immigrant employeest-1 
0.0136** 0.0253*** 0.00838*** 

(0.007) (0.004) (0.002) 

Average marginal effect 0.0000747** 0.0000725*** 0.0000404*** 

Country immigrant stock (log) 
0.00149 0.0874 0.00142 

(0.021) (0.097) (0.009) 

Obs. 384,161  1,391,473  3,739,503 

Adjusted / Pseudo R2 0.33 0.25 0.27 

Robust and clustered standard errors are in parentheses. Firm, partner-country, firm-partner-country, 

industry, and year fixed effects are included throughout. The dependent variable is services exporter status. 

For brevity, other firm and gravity estimates are not reported.  
* p <0.10, ** p < 0.05, *** p < 0.01 
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The association between investment in foreign links and export of services is three times larger for 

the least-experienced firms (Column 2 of Table 6) compared to firms with experience exporting services to 

countries other than j (Column 3 of Table 6), which may indicate that there are economies of scale in 

building trade-relation specific appeal. 

Heterogeneous versus Homogeneous Services 

We want to examine the validity of the conjecture that immigrant employees can enhance firms’ appeal in 

immigrant source countries by reducing information friction and improving trust in the business. If this is 

true, we expect a stronger association for trade in differentiated services than for trade in homogeneous 

services, as trade in differentiated services should be more elastic with respect to information friction and 

foreign links. We follow the convention of the body of literature on migration and merchandise trade in 

running separate regressions for heterogeneous and homogeneous trade.28 We draw on classifications of 

industries by their occupational structure (O’Mahony and van Ark, 2003; Peneder, 2007).29 Implicit in this 

approach is the assumption that there is a positive correlation between the educational level of industries 

and the output of those industries, where high-skilled industry output is also expected to be high quality 

and, arguably, more heterogeneous. 

 Table 7 demonstrates that the semi-elasticity for firm exports of heterogeneous services is 

approximately 50 percent larger than for firm exports of homogeneous services, which suggests that 

immigrant employees help firms overcome information friction and gain access to foreign networks related 

to trade in services. 

  

                                                      
28 In previous studies on merchandise trade, a common approach is to examine whether the relation between 

immigrants and exports is especially strong with respect to differentiated goods relative to homogeneous goods, e.g., 

Felbermayr and Toubal (2010) and Rauch (1999). A stronger and positive relation is suggestive of immigrants’ impact 

on merchandise trade through reduced information friction. 
29 We consider high-quality services heterogeneous. These types of services are provided in industries that are 

dominated by occupations requiring high-skilled or very-high-skilled labor. 
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Table 7. Estimation Results across Heterogeneous and Homogeneous Services 

 Heterogeneous 

(1) 
Homogeneous 

(2) 

Immigrant employeest-1 
0.0196*** 0.0130*** 

(0.006) (0.005) 

Average marginal effect 0.0185*** 0.0114*** 

Country immigrant stock (log) 
0.000939*** -0.00116*** 

(0.000) (0.000) 

Obs. 3,871,008  3,871,066  

Adjusted R2 0.53 0.58 

Robust and clustered standard errors are in parentheses. Firm, partner-

country, firm-partner-country, industry, and year fixed effects are 

included throughout. The dependent variable is logged services exports 

(1e-7 added to avoid truncation). For brevity, other firm and gravity 

estimates are not reported.  

* p <0.10, ** p < 0.05, *** p < 0.01 

 

Robustness Analysis 

We perform several tests to ensure that our results are robust and largely unbiased. First, concerning 

potential misspecification, one issue raised in previous research is that the relation between immigrant 

employees and firm trade could be non-linear, for example, a marginal benefit declining in the number of 

links to a particular foreign market (e.g., Egger et al., 2012). We address this concern by including the 

square of the foreign link variable in the estimation of Equation 12.  

To address the issue of path-dependent export revenues, which would introduce omitted variable 

bias and serial correlation, we implement a lagged estimation approach, adding the first lag of the response 

variable to Equation 12 (in addition to clustering standard errors, which we do throughout). 

Our estimation results could be biased in cases of unobserved and time-variant particularities in 

relationships with partner countries. We are convinced that this risk is minimized by controlling for 

unobserved time-invariant heterogeneity across partner countries, but to ensure robustness, we include 

partner-country-year fixed effects in the estimation. 
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We acknowledge that the results could be biased by non-random sample selection.30 To address this 

issue while still exploiting the panel structure of the data, we employ a panel selection model (Wooldridge, 

2010).31 This model is implemented by first estimating yearly probit models with firm-partner-specific 

effects in the spirit of Mundlak (1978). In these estimations, we augment the specification with a 

theoretically anchored exclusion restriction to assist in the identification by drawing on Helpman et al. 

(2008). The exclusion restriction is a proxy for the regulatory cost of doing business, using macro-level 

data on the costs of start-ups, close-downs, contracts, and limited investor protection (World Bank, 2016).32 

To allow for heterogeneous impacts of regulatory costs across firm size, we interact the exclusion restriction 

with the workforce of the firm. Second, we calculate inverse Mills ratios (IMR) based on the information 

in the first step. Third, we estimate a within-firm-partner-country specification that includes interactions 

between the IMR and the year indicators. Finally, we test the sensitivity of the results with respect to key 

exports and immigration partner countries by excluding Sweden’s top five partners. 

The robustness of our main finding that immigrant employees are positively associated with higher 

exports of service is confirmed by the results provided in Columns 1-4 of Table 8. We find that the 

relationship between immigrant employees and firms’ services exports to country j is positive and 

statistically significant regardless of the functional form. Although the quadratic term is very small in 

magnitude, it is statistically significant. Therefore, this result indicates that there might be diminishing 

returns to hiring immigrants but with a high threshold after which immigrants no longer facilitate services 

exports. In fact, in the last year of the panel, no firm with immigrant employees is above our estimated 

tipping point. 

Using the third instead of the first lag of the immigrant employee variable does not affect the main 

results. The coefficient on exports three years later (third lag) is smaller than for the coefficient for the next 

                                                      
30 One reason could be that investment in links has a more profound impact when entering a foreign market rather 

than when expanding in that market. Firms that trade may also be superior to firms that do not, which could result in 

a lower marginal benefit of investment. 
31 Additionally, we account for heterogeneous impacts across industries. 
32 A detailed account of how we construct the exclusion restriction is available upon request. 
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year (first lag). We also introduce a lagged response variable, whose coefficient was substantial and 

significant, and control for time-variant partner-country heterogeneity. The results from the partial 

adjustment and partner-country-year fixed effect models confirm our main result, suggesting a robust 

positive relation between immigrant employees and firms’ exports of services to immigrant source 

countries. 

Our panel selection estimation results are displayed in Column 5. Immigrant employees are still 

positively associated with services exports, although the magnitude of the association is smaller, which we 

interpret as an indicator of moderate positive selection bias in the main estimation (presented in Table 2).33 

Columns 6 and 7 present the results of regressions from which we exclude the five main export destinations 

and five main immigrant source countries, respectively, in order to test whether the results are driven by 

particular countries. We find that they are not. 

Table 8. Robustness Estimations 

 Quadratic 

Lagged 

model  

(t-3) 

Partial 

adjustment 

model 

Extended 

FE 

specification 

Panel 

selection 

specification 

Excluding 

top 5 export 

destinations 

Excluding 

top 5 

immigration 

countries 

  (1) (2) (3) (4) (5) (6) (7) 

Immigrant 

employees 

0.0393*** 0.0110** 0.0186*** 0.0246*** 0.0115** 0.0227*** 0.0631*** 

(0.007) (0.004) (0.005) (0.006) (0.005) (0.006) (0.011) 

Immigrant 

employees2 

-0.000026***       

(0.000)       

Exportt-1 
  0.222***     

    (0.003)         

Obs. 3,870,873  3,693,401  3,870,664  3,874,767  31,812  3,782,594  3,760,489  

Adjusted R2 0.55 0.56 0.58 0.55 0.34 0.54 0.57 

Robust and clustered standard errors are in parentheses. Firm, partner-country, firm-partner-country, industry, 

and year fixed effects are included when possible. The dependent variable is logged services exports (1e-7 added 

to avoid truncation). For brevity, firm and gravity estimates are not reported. 
* p <0.10, ** p < 0.05, *** p < 0.01 

  

                                                      
33 For the detailed results of the yearly selection and target equation estimations, see Tables A7-A8. 
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Causality Analysis 

In addition to ensuring that our results are robust and unbiased, we examine the relationship’s direction of 

causation. To do so, we implement difference-in-difference and IV approaches. 

For the difference-in-difference estimation, we define the treatment group as the firms that hired 

an immigrant from country j sometime during our sample period, while the control group consists of firms 

that have not. Consequently, the average treatment effect is the difference in export growth between treated 

and control firms after accounting for confounding factors. The results, presented in Table 9 (Column 1), 

indicate a significant difference in the growth of exports between firms with immigrant employees and 

firms in the control group. Firms that have hired an immigrant exhibit export growth that is approximately 

17 percent higher than that of firms in the control group. The positive and significant treatment effect of 

immigrant employees is robust to lagging the model by three periods. 

Our IV analysis requires an instrument for the potentially endogenous immigrant employee 

variable. This instrument should be correlated with the number of immigrants from country j employed by 

firm f but uncorrelated with the response variable and the error term. Therefore, we combine our micro-

level data with international migration data to construct an instrument for immigrant employees that 

satisfies the necessary exclusion restrictions. Our instrument has two components.  

The first component exploits United Nations panel data on bilateral migration flows, essentially 

using the lagged world supply of emigrants as an exogenous co-driver of immigrant employment in Swedish 

firms.34 The flows are weighted by a measure of firm workforce diversity—the number of foreign countries 

represented in a firm’s staff—assuming that more diverse firms are more likely to hire immigrants, 

wherever they come from. Specifically, the component for firm f at time t with respect to hiring immigrants 

from country j is 

𝑊𝐸𝑆𝑓𝑗𝑡−1 = ∑ 𝑐𝑓𝑗𝑡𝑗 × ln 𝑊𝐸𝑆𝑗𝑡−1, (13) 

                                                      
34 Data for the exogenous migration variable are not available for all countries in our dataset. After matching the data, 

we arrive at 36 countries, excluding Sweden as both an origin and a destination. 



29 

where 𝑊𝐸𝑆𝑗𝑡−1 is the number of emigrants from country j to the world, except Sweden, in year t-1, and 

∑ 𝑐𝑓𝑗𝑡𝑗  sums the variables indicating whether the firm has an employee from a particular country. Thus, we 

argue that an exogenous emigration shock from country j to the rest of the world—in combination with a 

firm’s general workforce diversity—is likely to make the specific Swedish firm more inclined to hire an 

immigrant employee but is not related to its export to the employee’s country of origin. 

 The second component consists of the second lag of the share of immigrants (from anywhere) that 

is employed in other firms in the same three-digit industry as the firm. The underlying assumption is that a 

firm in an industry with more immigrants (from anywhere) is more likely to hire immigrants in general, 

while the industry share of immigrants is unlikely to directly affect the firm’s exports to a particular 

country.35 

As demonstrated in Table 9 (Column 2), which includes results from the IV analysis generated 

using a generalized method of moments (GMM) estimator, we find convincing evidence that the 

relationship runs from immigrant employees to firm services exports. Statistical tests confirm the validity 

of the instrument, including a strong rejection of the instrument’s endogeneity based on the Hansen J-

statistic, and support the exogenous nature of our instrument. Furthermore, tests for under-identification 

and weak partial correlation between the instrument and immigrant employees also supports our instrument, 

with the null hypotheses of limited identification being strongly rejected.36 

  

                                                      
35 Arguably, the immigrant hiring pattern of an industry is influenced by a match between immigrants’ skills and the 

labor demands of the industry. 
36 The first-stage results display a positive and strongly significant association between the instrument components 

and immigrant employment. These results are available upon request. 
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Table 9. Causality Analysis with Respect to Services Exports 

 D-i-D 

(1) 
IV 

(2) 

Immigrant employees 
0.170*** 

(0.017) 

0.485** 

(0.254) 

Treated 
0.286*** 

(0.013) 

 

Obs. 5,375,946 777,768 

Adjusted/Centered R2 0.42 -0.0363 

Kleibergen-Paap rk (p)  0.0000 

Kleibergen-Paap Wald (F)  30.461 

Hansen J (p)  0.4697 

Robust and clustered standard errors are in parentheses. For brevity, firm 

and gravity estimates are not reported. Within-firm-country 2-Step GMM 

estimation is used for the IV analysis, and the dependent variable is 

logged (1e-7 added to avoid truncation). Firm, partner-country, firm-

partner-country, industry, and year fixed effects are included. The IV 

results are above the Stock-Yogo critical values, which implies rejection 

of the null of weak identification. 
* p <0.10, ** p < 0.05, *** p < 0.01 

 

VII. CONCLUSION AND FINAL REMARKS 

We have explored the effects of immigrant employees on firms’ exports of services. To the best of our 

knowledge, no previous study has focused on investigating the influence of immigration on services exports 

at the firm level. The aim of this study was to bridge this gap in the existing research. 

The analysis provided evidence of a statistically and economically significant positive impact of 

immigrant employees on firms’ services exports. Our results indicated that hiring one additional foreign-

born worker can increase exports of services to the immigrant’s source country by approximately 2.5 

percent, on average, with stronger effects for skilled immigrants and immigrants who have lived in Sweden 

for a shorter time. 

To ensure that our results were not marred by the potential endogeneity of immigration, we 

implemented a comprehensive estimation strategy, which included an instrumental variable analysis and a 

difference-in-difference estimation. Our results suggest a causal effect of immigrant employees on firms’ 

services exports. These findings were robust to the consideration of alternative empirical methodologies 

and sub-samples. 
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 Our estimated effect on firms’ services exports was conditioned upon the employment of 

immigrants by firms. Therefore, policymakers who want to promote exports of services should consider 

initiatives to increase the employment of immigrants already in the country, to enhance the skills of those 

immigrants and their ability to maintain links with their former home countries. 
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Table A1.  Data description and sources 

 

Variable Description Source 

Services exports Services exports in 1,000 SEK (approx. 148 USD) Statistics Sweden, FTS 

Immigrant 

employees 
Number of foreign-born employees in firms 

Statistics Sweden, 

RAMS and PS 

Employees Number of employees (full-time equivalents) Statistics Sweden, SBS 

Multinational Multinational status dummy; unity if a firm is part of an enterprise with firms abroad, zero otherwise Statistics Sweden, EGR 

Exporter Unity if the firm exports, zero otherwise Statistics Sweden, FTS 

Labor 

productivity 
Value-added per full-time employee Statistics Sweden, SBS 

Human capital 

intensity 
Share of employees with post-secondary education 

Statistics Sweden, 

RAMS 

Physical capital 

intensity 
Capital stock per full-time employee Statistics Sweden, SBS 

GDP Partner’s GDP calculated in constant prices World Bank 

Population Partner's population World Bank 

Trade openness 
Index based on partner’s trade-weighted average tariff plus the incidence of non-tariff barriers to trade (0-100, 

where higher values correspond to freer trade) 
Heritage Foundation 

Business burden 
Index of the cumbersomeness of the business environment (0-1, where a higher value indicates a more 

cumbersome business environment) 

World Bank; authors’ 

calculations 

Note: Sources from Statistics Sweden are Structural Business Statistics (SBS); Register Based Labor Market Statistics (RAMS), Foreign Trade Statistics (FTS); Population Statistics 

(PS); and Enterprise Group Register (EGR). 

 

 

 

 

 



36 

Table A2.  Countries and regions included in the sample 

 

AMERICA  Oman 
SOUTHEASTERN 

AFRICA 

Antigua and Barbuda Latvia Qatar Angola 

Argentina Lithuania Saudi Arabia Botswana 

Bahamas Moldova Syrian Arab Republic Burundi 

Belize Poland United Arab Emirates Comoros 

Bermuda Romania Yemen Ethiopia 

Bolivia Russian Federation  Eritrea 

Brazil Serbia and Montenegro NORTHERN AFRICA Kenya 

Canada Tajikistan Algeria Lesotho 

Chile Turkmenistan Djibouti Madagascar 

Colombia Ukraine Egypt Malawi 

Costa Rica Uzbekistan Libya Mauritius 

Cuba  Morocco Mozambique 

Dominica EASTERN PACIFIC Tunisia Namibia 

Dominican Republic Australia  Rwanda 

Ecuador Brunei Darussalam REST OF EUROPE Seychelles 

El Salvador Cambodia Andorra South Africa 

Grenada China Austria Sudan 

Guatemala East Timor Belgium Swaziland 

Guyana Fiji Luxembourg Tanzania, United Rep. of 

Haiti Hong Kong Cyprus Uganda 

Honduras Indonesia Denmark Zambia 

Jamaica Japan Finland  

Mexico Kiribati France WESTERN AFRICA 

Nicaragua Korea Germany Benin 

Panama Lao People’s Dem. Greece Burkina Faso 

Paraguay Malaysia Greenland Cameroon 

Peru Marshall Islands Iceland Cape Verde 

Saint Kitts and Nevis Micronesia Ireland Central African Republic 

Saint Lucia Mongolia Italy Chad 

Saint Vincent and the 

Grenadines 
New Zealand Malta Congo 

Suriname Palau Netherlands Congo (Dem. Rep.) 

Trinidad and Tobago Papua New Guinea Norway Côte d'Ivoire 

United States of America Philippines Portugal Equatorial Guinea 

Uruguay Samoa San Marino Gabon 

Venezuela Singapore Spain Gambia 
 Solomon Islands Switzerland Ghana 

EASTERN EUROPE & 

CENTRAL ASIA 
Thailand Turkey Guinea 

Albania Tonga United Kingdom Guinea-Bissau 

Armenia Vanuatu  Liberia 

Azerbaijan Vietnam SOUTHERN ASIA Mali 

Belarus  Bangladesh Mauritania 

Bulgaria MIDDLE EAST Bhutan Niger 

Czech Republic Bahrain India Nigeria 

Estonia Iran Maldives Senegal 

Georgia Iraq Nepal Sierra Leone 

Hungary Israel Pakistan Togo 

Kazakhstan Jordan Sri Lanka  

Kyrgyzstan Kuwait   

  Lebanon     



37 

 

Table A3.  Characteristics of immigrant employees in Sweden 

 

  Skilled    Unskilled    

 Population All skilled Short Medium Long All unskilled Short Medium Long 

Share 100 31 15 23 61 69 9 15 76 

# 243,782 76,336 11,739 17,663 46,934 167,446 15,308 24,762 127,376 

Note: The number of immigrant employees by firms in Sweden in 2007. 

 

 

 

Table A4.  Immigrant stocks in Sweden 

 

  

Source country 
Stock  

2000 

Stock  

2010 

Change #  

2000-2010 

Change %  

2000-2010 

Share of  

population  

2000 

Share of  

population  

2010 

1 Finland 195 170 -26 -13% 2.20% 1.80% 

2 Iraq 49 122 72 147% 0.56% 1.29% 

3 Yugoslavia 72 71 -1 -2% 0.81% 0.75% 

4 Poland 40 70 30 75% 0.45% 0.75% 

5 Iran 51 62 11 22% 0.58% 0.66% 

6 Bosnia-Herzegovina 52 56 5 9% 0.58% 0.60% 

7 Germany 38 48 10 26% 0.43% 0.51% 

8 Denmark 38 46 7 19% 0.43% 0.48% 

9 Norway 42 43 1 2% 0.48% 0.46% 

10 Turkey 32 43 11 33% 0.36% 0.45% 

Note: Immigrant stock in thousands. 

Source: Statistics Sweden; authors’ calculations. 
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Table A5.  Major destinations for Swedish exports of services 

 

Partner country Volume Export share Immigrant stock 

USA 20,551,731 0.14 15,309 

United Kingdom 14,361,337 0.10 18,486 

France 13,265,435 0.09 6,946 

Finland 8,777,601 0.06 178,179 

Switzerland 8,300,199 0.06 2,761 

Germany 8,233,209 0.06 45,034 

Denmark 7,954,279 0.06 45,941 

Norway 7,132,684 0.05 4,459 

Saudi Arabia 5,252,965 0.04 1,223 

China 4,521,943 0.03 16,013 

Netherlands 4,110,556 0.03 7,204 

Belgium & Luxembourg 3,840,592 0.03 1,837 

Spain 2,323,567 0.02 5,872 

Italy 1,949,999 0.01 6,845 

Ireland 1,935,237 0.01 1,618 

Note: Top Swedish services export destinations in 2007.  

Values in 1,000 SEK (approximately 148 USD). 
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Table A6.  Pairwise correlations 
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Export volume 1.0000            
Immigrant employees in the firm 0.0923 1.0000           
Immigrant employees in the corporation 0.0507 0.1723 1.0000          
Country immigrant stock 0.0281 0.0312 0.0388 1.0000         
Workforce 0.0913 0.0760 0.0479 -0.0003 1.0000        
Multinational 0.0493 0.0235 0.0488 -0.0007 0.3986 1.0000       
Exporter 0.9951 0.0873 0.0502 0.0281 0.0913 0.0494 1.0000      
Labor productivity 0.0239 0.0012 0.0068 0.0063 0.0871 0.1633 0.0237 1.0000     
Human capital int. 0.0206 0.0101 0.0131 0.0029 0.2429 0.2220 0.0207 0.1218 1.0000    
Physical capital int. 0.0090 0.0018 0.0000 -0.0015 0.0635 0.0067 0.0089 0.1661 -0.0473 1.0000   
GDP 0.0563 0.0245 0.0285 0.6262 -0.0005 0.0002 0.0560 0.0091 0.0045 -0.0019 1.0000  
Population 0.0262 0.0183 0.0204 0.6500 -0.0001 0.0002 0.0261 0.0015 0.0007 -0.0003 0.7507 1.0000 

Note: All variables in logs, except dummy variables and immigrant employee variables.
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Table A7.  Panel selection estimation results 
 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) 

  Selection equation estimation Target equation  

dy/dx w.r.t. Immigrant 

employees 

        0.0115** 
        (0.00476) 

Immigrant employees 
0.0166*** 0.0156*** 0.00584 0.00492 0.0214*** .00862* 0.00334 -0.00265 -0.00370 

(0.00496) (0.00513) (0.00462) (0.00517) (0.00663) (0.00460) (0.00431) (0.00352) (0.004) 

Country immigrant 

stock (log) 

  -0.0456*** -0.0158 -0.0204 -0.0111 -0.108*** -0.0141 0.0362 
  (0.00708) (0.0173) (0.0368) (0.0451) (0.0311) (0.0676) (0.036) 

Business burden  
-1.507*** -1.246*** -1.627*** -0.126 -0.425** -0.359 -0.988*** -0.376**  

(0.144) (0.137) (0.142) (0.190) (0.203) (0.220) (0.201) (0.172)  

Business burden 

x Workforce (log) 

0.271*** 0.218*** 0.266*** 0.0670* 0.0904*** 0.114*** 0.236*** 0.0965***  

(0.0285) (0.0275) (0.0276) (0.0301) (0.0317) (0.0323) (0.0294) (0.0263)  

λ2000 
        -0.138* 
        (0.084) 

λ2001 * I2001 
        0 
        (.) 

λ2002 * I2002 
        0.840*** 
        (0.063) 

λ2003 * I2003 
        -0.0483 
        (0.064) 

λ2004 * I2004 
        -0.0793 
        (0.066) 

λ2005 * I2005 
        -0.0523 
        (0.061) 

λ2006 * I2006 
        -0.0597 
        (0.063) 

λ2007 * I2007 
        -0.0397 
        (0.065) 

Obs. 615,819  631,122  629,799  593,172  611,486  597,791  576,835  567,925  31,812  

Adjusted/Pseudo R2 0.70 0.68 0.65 0.75 0.79 0.77 0.77 0.72 0.34 

Notes: In the selection equations and target equation, the response variable is the propensity and intensity in firm export of services, respectively. Columns 1-8 

contains yearly (selection) probit within-firm-destination-country estimates for the 2000-2007 period and Column 9 the corresponding (target) OLS estimates. 

Robust and clustered standard errors in parentheses. Firm, destination-country, firm-destination-country, industry, and year fixed effects are included throughout. 

For brevity, other firm and gravity estimates are not reported but are available upon request. 

* p <0.10, ** p < 0.05, *** p < 0.01 
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Table A8.  Panel selection estimation results (target equation) 

 

  Export 

dy/dx w.r.t.  

Immigrant employees 

0.0115** 

(0.00476) 

Immigrant employees 
-0.00370 

(0.004) 

Country immigrant stock (log) 
0.0362 

(0.036) 

Immigrant employees  

in the corporation 

-0.00339 

(0.008) 

Immigrant employees in  

firm and corp. interaction 

0.00000129 

(0.000) 

Workforce (log) 
0.395*** 

(0.054) 

Multinational (0,1) 
-0.345*** 

(0.068) 

Exporter (0,1) 
0.199*** 

(0.034) 

Labor productivity (log) 
0.0991*** 

(0.029) 

Human capital intensity (log) 
-0.0261 

(0.055) 

Physical capital intensity (log) 
-0.0513*** 

(0.015) 

GDP (log) 
0.238 

(0.331) 

Population (log) 
0.135 

(0.929) 

Obs. 31,812 

Adjusted R2 0.34 

Notes: The results displayed are for the target equation in a panel selection specification with firm, partner-country, 

firm-destination country, industry, and year fixed effects as well as immigrant employees and two-digit industry 

interactions. Robust and clustered standard errors in parentheses.  

* p <0.10, ** p < 0.05, *** p < 0.01 
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