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Abstract 

How does the presence of ‘controlled’ foreign firms affect the productivity of domestic firms in the 

same industry? We revisit the historical distinction between control and influence by the foreign owner 

and define ‘controlled’ foreign firms as those with a foreign ultimate owner holding 50 per cent or more 

of voting shares.  Connecting insights from new internalization theory with knowledge-based views of 

the MNE, we posit that ‘controlled’ foreign firms will generate larger productivity spillovers than non-

controlled foreign firms. We use a firm-level panel dataset of 575,844 manufacturing firms (2,343,495 

observations) across 20 European countries to test our proposition. We pay careful attention to how 

firms are categorized as foreign, taking into account both direct and indirect ownership links. Allowing 

for indirect ownership turns out to be pivotal: there are just as many indirectly controlled foreign firms 

as foreign firms captured with direct ownership data. We find positive horizontal spillovers from 

controlled foreign firms and zero spillovers from non-controlled foreign firms. Interestingly, the 

strongest positive spillovers come from the indirectly controlled foreign firms. The implications of our 

study extend beyond productivity spillovers to areas such as cross-border M&As, joint ventures, MNE 

strategies of legitimation and corporate groups. 

 

Keywords: foreign direct investment, knowledge and productivity spillovers, ultimate owner, new 

internalization theory, paradox of control, history of FDI and the MNE
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INTRODUCTION 

A question of enduring interest within international business (IB) is to what extent foreign direct 

investment enterprises (hereafter ‘foreign firms’) create ‘spillovers’ that boost the productivity of 

domestic firms (Caves, 1974; Meyer & Sinani, 2009; Zhang, Li & Li, 2014). Productivity spillovers are 

informal, involuntary, non-market transfers in which the activities of one firm affect the productivity of 

another in ways that are not fully captured by the source firm (Eden, 2009). Theory points to both 

positive and negative spillover effects, resulting in numerous studies that empirically seek to find and 

explain FDI-induced productivity spillovers. Overall, while positive spillovers are consistently found in 

vertical relationships between foreign affiliates and their domestic suppliers (Javorcik, 2004; Javorcik, 

Turko & Maggioni, 2018), there are predominantly zero or even negative spillovers reported in 

horizontal (i.e. intra-industry) relationships (e.g. Aitkin & Harrison, 1999; Lu, Tao & Zhu, 2017).  

Focusing on horizontal spillovers where empirical findings are less clear-cut, we revisit a 

theoretically important – but often overlooked – historical distinction between a significant degree of 

influence on the management of the foreign firm and control (IMF, 1948, 2009: 101). We ask: How does 

the presence of controlled (compared to non-controlled) foreign firms affect the productivity of domestic 

firms in the same industry? 

Investigating this research question requires us to go beyond “established practice” in the 

spillover literature and IB more broadly (Iurkov & Benito, 2018: 1043).  In these literatures, a foreign 

firm is typically defined in terms of what is taken to be empirical evidence of its existence – most often, 

a minimum threshold of equity (i.e. ten per cent) owned by the direct foreign investor (e.g. Girma, Gong, 

Görg & Lancheros, 2015; Javorcik, 2004).  The low threshold definition captures influence by the 

immediate (i.e. direct) foreign owner but confounds influence and control.  Instead, we distinguish 

between the two and consider both direct and indirect ownership links to the controlling foreign owner. 

As UNCTAD (2016) has documented, around 56 per cent of foreign affiliates worldwide are foreign 

controlled through a chain of links at 50 per cent or more of equity. Hence, having a direct foreign owner 

does not necessarily make a firm ‘foreign’, since a domestic entity may in turn own that foreign owner. 

Likewise, having a direct domestic owner does not necessarily make a firm ‘domestic’.  
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We theorise that control presents a paradox. On the one hand, with control the multinational 

enterprise (MNE) headquarters is more willing to transfer firm specific advantages (FSAs) to its foreign 

affiliate at a much higher level than any couple of firms without control (Buckley & Casson, 1976: 40; 

Hart, 1995, 2017; Rugman, 1981). Control also enables the transfer of the knowledge resources that 

underpin or constitute the MNE’s FSAs, especially when tacit (Hennart, 2009; Kogut & Zander, 1993). 

On the other hand, control may not afford the protection against FSA diffusion often presumed. The 

bundling of FSAs transferred abroad with complementary assets available in the host country (Hennart, 

2009, 2015; Narula & Verbeke, 2015; Rugman & Verbeke, 2001), for example, involves social 

processes that result in the sharing of knowledge and routines (Inkpen, Minbaeva &Tsang, 2019), 

irrespective of control. Control also has the potential to demotivate decision makers in the foreign 

affiliate and precipitate expressions of ‘bounded reliability’ (e.g. under investments in safeguarding 

FSAs) to an extent that a low foreign ownership threshold does not (Grossman & Hart, 1986; Rugman & 

Verbeke, 2005; Verbeke & Greidanus, 2009). If control matters in this paradoxical way, then the 

presence of controlled foreign firms will generate larger positive productivity spillovers to domestic 

firms operating in the same industry compared to the presence of foreign affiliates in which the foreign 

direct investor exerts influence but not control. 

We have constructed a firm-level panel dataset for 575,844 manufacturing firms (2,343,495 

observations) between 2001-2008 with full ownership and financial data, across 20 European countries. 

The results are intriguing. Intuitively, we expected that the conventional foreign direct investor definition 

(operationalized with a low foreign direct ownership threshold of 10%) would pick up more foreign 

firms than the control-based definition (with a high 50% ultimate owner threshold).i However, we find 

there are just as many indirectly controlled foreign firms without an immediate foreign owner as there 

are foreign firms captured under the conventional direct investor definition. Notably, these ‘new’ foreign 

firms would be classified as domestic firms in studies that use only immediate foreign direct investor 

data.ii This raises non-trivial concerns of mismeasurement in any study using only direct ownership data 

to identify foreign firms. 

Using our dataset, we carefully distinguish between foreign controlled and non-controlled firms 

and run spillover regressions that include both sets of foreign firms. We find no productivity spillovers 
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when the foreign investor has only influence, but positive and significant horizontal spillovers from 

when the foreign investor has control. Further disaggregating the foreign controlled set of firms into 

those controlled by direct or indirect foreign ownership links reveals that it is the indirectly foreign-

controlled firms that exert the strongest positive productivity spillovers to domestic firms. By wrongly 

categorizing these foreign firms within the set of domestic firms, previous studies had stacked the cards 

against finding positive spillover effects. 

Our study makes a contribution to the mainstream spillover literature by connecting insights 

from new internalization theory (Hennart, 2009; Narula & Verbeke, 2015) with knowledge-based views 

of the MNE (Inkpen et al., 2019; Kogut & Zander, 1993, 1996; Westney, 2001) to develop and test a 

novel proposition that recognizes the important conceptual distinction between influence and control. 

The surprising empirical finding that there are just as many indirectly controlled foreign firms as foreign 

firms captured under the conventional direct investor definition shows how crucial is careful 

measurement of foreign ownership. Our results prompt new questions and theorising around why these 

‘new’ foreign controlled firms exert the strongest horizontal spillover effect of all foreign firms, inviting 

more interdisciplinary conversations across IB. For investment policy makers and executives, we draw 

attention to the likelihood of under-estimating the extent and source of FDI-induced spillovers that boost 

the productivity of domestic firms. More broadly, we anticipate that our study will be of interest to 

diverse areas across IB and strategy where similar conceptual and measurement concerns arise, including 

research on cross-border mergers and acquisitions, management of joint ventures, MNE strategies of 

legitimation and performance of corporate groups. 

 In the sections that follow, we briefly summarize the extant theoretical and empirical literature 

on productivity spillovers. We then develop our novel theoretical proposition and, with the aid of 

historical evidence, elaborate the importance of carefully defining what is a foreign firm. Following a 

description of our data and empirical strategy we present our results. In the discussion section, we build 

on our earlier theorization to offer preliminary conjecture about why the previously overlooked set of 

foreign-controlled firms exert the strongest spillover effects of all foreign firms, and highlight 

implications of our study for IB and adjacent disciplines before offering some concluding remarks. 



4 
 

THEORETICAL AND EMPIRICAL BACKGROUND 

A central premise in the literature on FDI-induced productivity spillovers is that foreign entrants are 

more productive than their domestic competitors in the host country (Helpman, Melitz & Yeaple, 2004), 

bringing with them the firm-specific advantages (FSAs) of the MNE. These include, for example, 

superior management and governance practices, advanced production technologies and related know-

how, or novel intellectual properties that are non-location bound and are available through the MNE 

network, but not readily available locally (Bartlett & Ghoshal, 1989; Rugman & Verbeke, 2001). With 

the transfer of a MNE’s FSAs, productivity spillovers to domestic firms are thought to occur through 

three broad mechanisms.  

First are demonstration effects. These arise when the domestic firm learns about the advanced 

technologies, marketing or management techniques, products and strategies brought by the foreign firms 

operating in their industry. The foreign firm ‘demonstrates’ that new technologies or methods can be 

effectively applied in the local context, thereby lowering uncertainty and related costs of search and 

adoption for domestic firms (Blömstrom & Kokko, 1998; Saggi, 2002). Learning may arise through 

various mechanisms, including customer or supplier linkages, direct observation of the foreign firm’s 

behaviour, or from information flows via third party linkages and informal conversations. 

Second are labor market impacts. MNEs build host country human capital by training local 

employees who gain not only new skills, but also attitudes and ideas as they are exposed to new 

organizational forms, management processes and international standards (Buckley & Casson, 1976: 58; 

Meyer, 2004). Positive impacts occur when a domestic firm hires or is founded by workers trained in a 

foreign firm (Balsvik, 2011; Görg & Strobl, 2005; Poole, 2013), and in this way improves its 

productivity.  

Third is competition, which can have both positive and negative spillover effects. On the 

positive side, the ‘fresh winds of competition’ may force host country firms to improve their efficiency 

and reduce their costs by, for example, updating manufacturing technologies or pursuing new strategies 

(Spencer, 2008). Negative effects ensue when the scale of operations of the host country firms is 

diminished as they lose market share to generally more productive foreign MNEs and fixed costs are 
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spread over a smaller market (Aitken & Harrison, 1999). Foreign presence can also raise the costs of 

scarce labour and other resources for local firms (DeBacker & Sleuwaegen, 2003). 

With theory pointing to divergent effects, empirical studies abound. Studies of FDI productivity 

spillovers began with a search for intra-industry spillovers. Early research based largely on cross-

sectional datasets generally found positive horizontal spillovers (e.g. Caves (1974) for Canada and 

Australia; Blömstrom & Persson (1983) for Mexico). Later studies using panel datasets and controlling 

for industry fixed effects found negative or no effects in developing countries (e.g. Aitken & Harrison 

(1999) for Venezuela; Haddad & Harrison (1993) for Morocco; Blalock & Gertler (2008) for Indonesia). 

Although positive effects were found in some developed countries (e.g. Keller & Yeaple (2009) for U.S.; 

Haskel, Pereira & Slaughter (2007) for U.K.), others showed mixed results (e.g. Castellani & Zanfei 

(2003) for Italy, Spain and France). Conflicting results were attributed to great variability in empirical 

specifications and measures used for productivity (Sjöholm, 1999; Smeets, 2008), and to observations 

that country and industry differences are at least as important in explaining disparate results as the 

econometric methods and measures used (Görg & Greenaway, 2004).  

In response, the spillover literature tried to identify under what conditions positive effects may 

exist. To the extent that the foreign firm is competing with domestic firms within the same industry, 

MNE managers have an incentive to prevent technology leakage and other positive spillovers from 

taking place (Javorcik, 2004; Smeets & deVaal, 2016). Hence the negative competition effect on 

horizontal productivity spillovers is generally expected to outweigh any positive effects arising from 

competition, unintended demonstration effects or labor market impacts. In contrast, vertical spillovers 

are typically positive (Javorcik, 2004; Javorcik & Spatareanu, 2008). Especially with backward linkages 

(i.e. contracts between the MNE and local suppliers), the MNE has an incentive to improve the 

performance of the intermediate input suppliers through, for example, the transfer of knowledge or 

pressures from the MNE to improve product quality and efficiencies. 

Further explanations have considered the motivation and capabilities of domestic firms to react 

to foreign entry, including their absorptive capacity (Meyer & Sinani, 2009), the distance and diversity 

of FDI country origins (Javorcik & Spatareanu, 2011; Zhang, Li, Li & Zhou, 2010), the impact of time 

or entry tenure on spillover effects (Altomonte & Pennings, 2009; Kosová, 2010; Liu, 2008; Zhang, Li & 
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Li, 2014), levels of foreign ownership in terms of shared or full foreign ownership (Javorcik & 

Spartenau, 2008) and the role of host country institutions (Smeets & deVaal, 2016; Xiao & Park, 2018). 

Alternate spillover measures such as production complexity (Javorcik et al., 2018) and the consequences 

of missing data (Eapen, 2013) have also been considered. 

The strong, albeit not unequivocal, pattern that emerges is one where horizontal spillovers are 

absent or even negative. Most recently, this result also holds in Lu et al. (2017) study that uses a natural 

experiment to identify the causal effect that FDI has on domestic firms, and in Javorcik et al.’s (2018) 

study of product upgrading by Turkish firms with the presence of foreign firms.   

Notably, the dominant approach across FDI-induced productivity spillover studies over the past 

two decades has been to define a firm as ‘foreign’ in terms of what is taken to be empirical evidence of 

its existence. Typically, a firm is considered foreign if more than 10% of its shares directly belong to a 

foreign MNE and domestic otherwise (Altomonte & Pennings, 2009; Girma et al., 2015; Javorcik, 2004; 

Javorcik et al., 2018; Javorcik & Spatareanu, 2008).iii  This low ownership threshold captures a 

significant degree of  influence by the immediate (i.e. direct) foreign owner, and not necessarily control 

by the foreign owner over its affiliate.  We seek to complement – and partly reorient – the current 

trajectory in spillover studies by revisiting the theoretically and empirically important distinction 

between control and influence (IMF, 1948). 

RE-THEORISING HORIZONTAL PRODUCTIVITY SPILLOVERS 

We posit that larger positive horizontal productivity spillovers will arise from controlled foreign firms, 

compared to affiliates where the foreign owner exerts influence, but not control. Our early inspiration 

came from property rights theory (Grossman & Hart, 1986: 693; Hart, 1995, 2017; Hart & Moore, 1990) 

with its key insight that “to the extent there are benefits of control, there will always be potential costs 

associated with removing control (i.e. ownership) from those who manage productive activities.” We 

develop our argument by combining insights from new internalization theory (Hennart, 2009; Narula & 

Verbeke, 2015) and research embracing knowledge-based views of the firm (Inkpen et al., 2019; Kogut 

& Zander, 1993, 1996; Westney, 2001). 
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With control comes greater FSA transfer 

Consistent with prior literature, we argue that the MNE is more likely to transfer higher levels of 

valuable knowledge, technology and practices when it controls the foreign affiliate (Ramachandran, 

1993), as opposed to when the foreign owner exerts only influence. Ultimate ownership confers strategic 

control over decision making (Filatotchev, Stephan & Jindra, 2008; Grossman & Hart, 1986; Hennart & 

Zheng, 2005). This includes the right to decide how the foreign affiliate’s assets will be used, except to 

the extent that particular usages have been specified in any initial contract (Grossman & Hart, 1986; Hart 

1995, 2017; Hart & Moore, 1990; Li, Zhu & Zajac, 2009). Ultimate ownership also confers rights to the 

residual income from the assets of the foreign affiliate (Hart, 1995, 2017) and the possibility for the 

MNE to engage in organizational practices to maximize this residual, such as profit shifting. With such 

control rights over both tangible and intangible assets, ultimate ownership gives a sense of security and 

opportunity that motivates the MNE to exchange knowledge and technology with its foreign affiliates at 

a much higher level than between any set of firms absent such control. 

Controlling ownership of foreign affiliates not only motivates, but also enables the transfer of 

the knowledge resources that underpin or constitute the MNE’s FSAs. When knowledge is difficult to 

transact (e.g. tacit knowledge), it is both difficult to exploit and to acquire, and hence the need to 

organize its transfer within the firm arises (Hennart, 2015). The MNE exists as a social community in 

which the use of a common language and firm-specific organizing principles enable diverse knowledge 

and expertise to be communicated and recombined across functional units and geographic borders 

(Kogut & Zander, 1993, 1996). The MNE’s systems and procedures that ease knowledge transfer are an 

expression of the shared knowledge, values, assumptions and identity of organisational members (Kogut 

& Zander, 1992). In turn, knowledge flows shape and reinforce the shared identity and collective norms 

(Reiche, Harzing & Pudelko, 2015) that help restrain self-interest (Kogut & Zander, 2003).  

Empirical evidence supports our view on the importance of controlling ownership. For example, 

Desai, Foley and Hines (2004) find evidence that majority and wholly owned subsidiaries of U.S. MNEs 

receive more intangible property from their parent companies than do minority owned affiliates. Nachum 

(2010) finds that majority owned affiliates of foreign MNEs in London’s financial sector have 

significantly more advantages than minority-owned affiliates and interprets this as reflecting the greater 
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benefits that accrue to majority owned affiliates from the advantages of their parents. Zhang, Li, Hitt and 

Cui (2007) and Zhang, Li and Li (2014) similarly suggest that a foreign partner in an international joint 

venture is more likely to contribute its technologies and skills if it has majority ownership. 

With control comes greater FSA diffusion 

Key to high levels of FSA transfer is a presumption by the MNE that ownership control limits unwanted 

diffusion and use of the transferred FSAs.iv Yet this is not always the case. Headquarter-subsidiary and 

inter-subsidiary relations are infused with power, bargaining and sometimes incompatible interests 

(Alfoldi, McGaughey & Clegg, 2017; Andersson, et al. 2007; Dörrenbächer & Gammelgaard, 2016; 

Ghoshal & Bartlett, 1990; Ghoshal & Nohria, 1989; Hedlund, 1980; Mudambi & Navarra, 2004). With 

differing goals and interests across MNE units, FSA transfers and knowledge exchange – or 

impediments to exchange – may arise that are unintended by headquarters, but intentional on the part of 

decision makers in its foreign affiliates. We elaborate two key dynamics that lead to greater FSA 

diffusion with control. 

 First, FSAs transferred within the MNE are typically bundled with complementary assets (e.g. 

local knowledge, networks, capabilities) available in the host country (Hennart, 2009, 2015; Narula & 

Verbeke, 2015; Rugman & Verbeke, 2001) in social processes that precipitate diffusion of the MNE’s 

advanced knowledge and routines. The ability of the foreign affiliate to engage in resource 

recombination in the host market is often dependent on interpersonal, inter-firm, customer and university 

linkages that are established through repeat interactions (Andersson et al., 2007; Johanson & Vahlne, 

2009; Westney, 2001). Behavioural norms of reciprocity imply that in order to source new knowledge, 

one must also be willing to share something of value (Inkpen et al., 2019). Where affiliate decision 

makers are embedded in social communities (e.g. local professional or industry groupings), the shared 

identity, norms and practices within the community further promote knowledge exchange (Fransson, 

Håkanson & Liesch, 2011). These exchanges are often informal, haphazard and beyond the gaze of 

headquarter – or even subsidiary – management.  

  Ongoing social interactions in the local context can shift the priorities of decision makers in the 

foreign affiliate away from those of MNE, towards local concerns (Andersson et al., 2007). This ‘local 

reprioritization’ by the foreign affiliate is an expression of ‘bounded reliability’ that can result in greater 



9 
 

sharing of the MNE’s FSAs. Bounded reliability recognizes that decision makers may fail to fulfil their 

commitments (e.g. to safeguard FSAs) for reasons that include, but are not limited to, opportunism 

(Rugman & Verbeke, 2005; Verbeke & Greidanus, 2009).  The growing digitization of data and even 

capabilities further increases the ease and risks of leakage (Contractor, 2019). 

  Such deliberate sharing or unintentional leakage may be of lesser concern to those MNE 

executives who perceive their competitive advantage to be based not on standalone FSAs such as a 

patented technology, but on a unique configuration of routines, resources and recombination capabilities 

that are inimitable, non-substitutable and continually renewed (Barney, 1995; Dierickx & Cool, 1989). 

Configurational complexity limits the potential for domestic firms to replicate the MNE’s FSAs, which 

are themselves a moving target. However, individuals in both the MNE parent and foreign affiliates face 

constraints of bounded rationality. Identifying precisely what knowledge or information contributes to 

the MNE’s FSAs – or imagining how they might in the future be of value – is not always easy 

(McGaughey, 2002; Simon, 1957: 81). Cognitive biases or divergent values (Foss & Weber, 2016; 

Simon, 1957:40) can lead to vastly different interpretations across MNE units, despite each possessing 

the same information (Hart & Hölmstrom, 2010; Verbeke & Yuan, 2005; Westney, 2001). Monitoring of 

foreign affiliates or host market activity by the ultimate owner also has practical constraints. 

Second, control has the potential to precipitate bounded reliability – and related FSA diffusion or 

dissipation – in a way that a low ownership threshold does not. The ability of the ultimate owner to make 

key decisions over core business activity creates for it an incentive to make affiliate-specific 

investments. In contrast, the presence of an ultimate owner weakens the foreign affiliate’s incentive to 

make MNE- or subsidiary-specific investments (Grossman & Hart, 1986). With fewer residual control 

rights, the foreign affiliate will receive a smaller fraction of the profits it creates (Hart, 1995). As a 

result, under-investments may manifest in, for example, insufficient safeguarding of the knowledge and 

technologies that have been transferred by the ultimate owner, or in not developing the human, social or 

physical capital needed to fully exploit the transferred FSAs (Foss, Foss & Nell, 2012). 

Moreover, when the MNE headquarters engages in managerial interventions (e.g. overruling 

decisions previously made by the foreign affiliate) even if for entirely benevolent reasons, the 

intervention may be perceived as ill-intentioned by the affiliate’s managers and employees. Such 
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interventions can be an expression of headquarters’ bounded rationality and arise out of “sheer 

ignorance” (Ciabuschi, Forsgren & Martin, 2011: 959). Headquarters may, for example, lack insight into 

recombination processes at the subsidiary level due to the contextual embeddedness of knowledge, or 

may lack the ability to assess its own level of knowledge and how it can best (or best not) intervene. 

Corporate headquarters and subsidiaries may also have different views on what entitlements go with the 

allocation of decision rights (Hart & Hölmstrom, 2010). The resultant “intervention hazards” (Foss, et 

al., 2012: 248; Verbeke & Greidanus, 2009) can thereby have a de-motivating effect, leading to 

imperfect effort by subsidiary decision makers when using, safeguarding and rejuvenating FSAs. 

Managers and employees within subsidiaries can choose to withhold effort, to engage in unfavourable 

FSA-sharing behaviours, or even to leave the MNE, taking their skills and knowledge elsewhere. This 

heightens positive demonstration and labour market effects, and under-investment in FSAs further 

weakens the potentially negative competition effects. 

The above arguments point to a paradox of control.  Despite the MNE’s greater willingness and 

ability to transfer higher levels of FSAs to its controlled affiliate, with control comes greater diffusion in 

the host country and even erosion of the transferred FSAs. Our arguments above lead to the following 

theoretical proposition: 

Proposition: Controlled foreign firms will have larger positive effects on the productivity 

of domestic firms within the same industry than firms where the foreign owner exerts 

influence, but not control. 

WHAT IS A FOREIGN FIRM?  

Before investigating this proposition, we first step back and ask: What is a foreign firm? The tendency in 

spillover studies to define a foreign firm in terms of a low ten per cent threshold of foreign direct 

investment (as noted above) is also “established practice” (Iurkov & Benito, 2018: 1043) and the 

“standard operationalization” (UNCTAD, 2016:189) used in international business more broadly. How 

we define a concept points to what we think is real, and hence what we seek to theorize and measure 

(Chimezie & Osigweh, 1989; Lane, Koka & Pathak, 2006). When taken for granted, established 

practices can obscure original meanings and alternate theoretical framings (cf. Cornelissen, 2019).  We 
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thus turn to history, which plays a central role dismantling what is taken-for-granted, unveiling its 

emergence, and highlighting its mutability (Deacon, 2000; see also Lopes, Casson & Jones, 2019; 

McGaughey & Raimondos, 2019). 

The International Monetary Fund provided one of the earliest and most enduring attempts to 

propose and refine the definition of a foreign direct investment enterprise in the post war era through its 

Balance of Payments Manual (BPM, editions 1-6). Two aspects of the historical evolution in these 

definitions stand out. First, is the changing prominence of control vis-à-vis influence. The early emphasis 

was on ‘effective control’ with somewhat higher percentages of foreign ownership (i.e. 50 or 25%) 

required to signify foreign direct investment (IMF, 1948, 1950). Considerable definitional ambiguity 

appeared in the third edition (BPM3). The “exercise of an important voice” was used interchangeably 

with “direct control”, although a shift towards ‘influence’ was evident (IMF, 1961:120). The fourth 

edition included a survey of member country concepts and actual practices concerning direct investment 

flows. Accepted evidence of FDI ranged from 25% to 10% foreign ownership, with a tendency to the 

low side (IMF, 1977:137). Hence, in BPM5 (IMF, 1993) the minimum threshold required to signify FDI 

was reduced to ten per cent (10%) of the voting power held by the foreign direct investor, and control 

was deemed to exist at 50%.  Acknowledging this distinction between influence and control is central to 

both the development of our theoretical proposition and our subsequent empirical design. 

 Second, complex ownership structures involving indirect ownership links were hinted at even in 

the first edition of BPM.v The IMF survey of practices (IMF, 1977) explicitly asked about indirect 

ownership whereby a foreign investor could exert an ‘indirect voice’ in the resident enterprise (p.189). 

Indirect investment was not commonly considered by respondents at the time, with direct ownership 

typically being the only link registered in a country’s national statistics. Nonetheless, the subsequent 

fifth edition (IMF, 1993: 86) for the first time explicitly included indirect ownership linkages in the 

definition of FDI: a direct investment enterprise is one in which an investor who is resident in another 

economy owns 10% or more of the ordinary shares or voting power (or equivalent), either directly or 

indirectly. Acknowledgement of indirect ownership links is also explicit in the latest edition: a “foreign 

entity is able to exercise indirect control or influence through a chain of direct investment relationships” 

(IMF, 2009:101). National statistics often fail to capture the full IMF definition of FDI, with the 
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identification of indirect ownership links in FDI proving particularly problematic. Neglecting indirect 

links in an ownership chain means that foreign control of a firm by the ultimate owner can be missed, 

with a foreign firm being categorized as domestic.  Similarly, what is in reality a domestic firm could be 

recorded as foreign. 

The distinction between direct and indirect links is illustrated in Figure 1. The first element in 

the chain of ownership links from the foreign affiliate to the global ultimate owner is the direct owner. 

Firm A has a foreign direct owner with significant influence on the management of A, but no foreign 

ultimate owner. We refer to such firms as ‘FDI10’. Firms B, C, D and E are all ultimately foreign 

owned, and hence are controlled foreign firms. We refer to such firms as ‘FDI50’. Firm B is foreign 

owned and controlled through multiple ownership links, having an immediate direct foreign owner and a 

global ultimate owner; firm D is ultimately foreign owned through a single direct link; and C and E are 

ultimately owned and controlled indirectly via another firm resident in the same economy, namely firm 

D. Note that we identify two subsets of controlled firms: firms B, C and D are controlled, with an 

immediate foreign direct investor (D-FDI50), whereas firm E has no immediate foreign direct investor 

(I-FDI50). Firms F and G are domestic MNEs – they are located in the domestic economy but ultimately 

own firms abroad. H is a local subsidiary of the domestic MNE G.vi  Firm I is a pure domestic firm with 

no foreign ownership at 10% or above.  

[Insert Figure 1 about here] 

Note that if immediate direct foreign investor links alone are taken into account, only firms B 

and D will be recorded as controlled foreign affiliates; Firm C is captured as foreign only under the 

influence-based definition. Firm E would be recorded as domestic because its immediate direct investor 

is resident in the same country, with no foreign direct investor above the 10% threshold. Hence, a 

seemingly domestic firm may be ultimately owned by a foreign entity through a series of ownership 

links, with no immediate foreign shareholder of the local affiliate whatsoever. Such ownership structures 

are a feature of the growing complexity evident mainly in the largest MNEs (see UNCTAD, 2016). If 

foreign firms are on average more productive than domestic firms (Helpman, et al., 2004), this incorrect 

categorization will upward bias the estimated productivity of domestic firms, and downward bias the 

estimated productivity and presence of foreign firms.   
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Similarly, reliance on direct foreign ownership links would incorrectly classify H – the 

subsidiary of a domestic MNE – as foreign. Inclusion of the domestic MNE subsidiaries in the domestic 

firm dataset will also bias results. Domestic MNEs (e.g. Philips in The Netherlands) operate in global 

markets and are thus able to secure productivity enhancements as any other MNE (e.g. within-firm labor 

and technology markets). Any search for spillover effects from the presence of foreign firms should 

exclude such domestic MNEs from the set of purely domestic firms. Earlier studies that use only 

immediate direct investor linkages – irrespective of the threshold applied – may have stacked the cards 

against finding positive horizontal spillover effects.vii 

DATA 

Our dataset is drawn from the ORBIS database owned by Bureau Van Dijk. We focus on the European 

subset of ORBIS (the Amadeus database) as it offers the longest firm-level panel dataset within ORBIS. 

We use both the older Amadeus DVDs and the online ORBIS versions to supplement each other.viii We 

acquire DVDs with single annual releases of the data for 1996 to 2010. Since the online ORBIS database 

only gives the latest ownership information, we need the annual DVDs to capture the changing 

ownership structure over the period of interest. Table 1 lists the variables used, while the online 

supplementary material describes how we cleaned and prepared the dataset. We created a consistent 

unbalanced firm-level panel dataset for 575,844 manufacturing firms (2,343,495 observations) between 

2001-2008 with full ownership and financial data, across 20 European countries.ix 

[Insert Table 1 about here] 

The invaluable advantage of the ORBIS dataset is that it tracks control voting rights rather than 

merely ownership and is careful in using a controlling share in each ownership link when classifying a 

firm as ultimately owned by a foreign entity. Figure 2 illustrates the distribution of our ownership data. 

Most observations are purely domestic firms (96.05% or 2,250,817 obs). FDI50 observations make up 

2.8% (65,475) of the data. Domestic MNEs are around 1.0% (21,257) and FDI10 observations are 

around 1.5% (35,742). Note that firms can have both an immediate foreign investor owing at least 10% 

of the shares and be controlled ultimately by a foreign firm. Hence, when focusing on the standard 

influence-based definition of ‘foreign’ (FDI10) we see an overlap with our control-based (FDI50) 
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definition. Notably, the I-FDI50 observations are just as many as the FDI10 observations. This detail of 

the data is central to our paper: by using only direct ownership data to identify foreign firms, researchers 

have missed many controlled foreign firms and treated them as domestic firms. If we are correct in our 

expectation that controlled foreign firms have the largest positive spillovers to domestic firms, 

categorising them as domestic will work against finding positive spillover effects.   

[Insert Figure 2 about here] 

Table 2 shows the activity summary statistics for each set of firms. As expected, pure domestic 

firms are on average much smaller than foreign firms. FDI10 firms seem to be smaller than other foreign 

firms. Within the FDI50 firms, the I-FDI50 firms are very large and thus potentially very productive.  

The Domestic MNEs are the largest of all firms. 

[Insert Table 2 about here] 

EMPIRICAL STRATEGY 

We follow the literature in running FDI productivity spillover regressions using a firm-level measure of 

productivity and a measure to indicate the degree of foreign presence in a market. We start by explaining 

how we define the variables that enter our regressions. Our main independent variable, horizontal 

foreign presence, is defined as the share of revenues of foreign firms in a given 3-digit industry j within a 

given country c and for a given year t. In this sense, a market is defined as an industry-country-year 

combination and for each of these combinations we derive an HP value.x Formally, we write: 

𝐻𝐻𝐻𝐻𝑗𝑗𝑗𝑗𝑗𝑗 =
∑ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖𝑗𝑗𝑁𝑁
𝑖𝑖=1,in 𝑗𝑗𝑗𝑗𝑗𝑗 ∗ 𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖𝑗𝑗
∑ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖𝑗𝑗𝑁𝑁
𝑖𝑖=1,in 𝑗𝑗𝑗𝑗𝑗𝑗

 

The 𝐹𝐹𝐹𝐹𝐹𝐹𝑖𝑖𝑗𝑗 indicator in the above formula is a binary variable that takes the value of 1 if the firm is 

foreign and 0 if the firm is domestic. Clearly, how we categorize firms will matter for the numerator of 

the above formula; the denominator will not be affected as this is the total revenue in that particular 

industry-country-year combination.  

 In deriving our dependent variable, the domestic firms’ total factor productivity (TFP), we 

adopt the Ackerberg, Caves and Frazer (2006, 2015) methodology (ACF) as modified by De Loecker 
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(2011), De Loecker and Warzynski (2012), and De Loecker, Goldberg, Khandelwal and Pavcnik (2016). 

This approach is careful in dealing with the potential endogeneity of inputs problem that arises when 

calculating the residual of the output minus inputs component of productivity. The main equation of the 

procedure is estimating a log revenue-based Cobb-Douglas production function:  

 ln𝑌𝑌𝑖𝑖𝑗𝑗 =𝛽𝛽0 + 𝛽𝛽1 ln𝐿𝐿𝑖𝑖𝑗𝑗 + 𝛽𝛽2 ln𝐾𝐾𝑖𝑖𝑗𝑗 + 𝛽𝛽3 ln𝑀𝑀𝑖𝑖𝑗𝑗 + 𝜔𝜔𝑖𝑖𝑗𝑗 + 𝜀𝜀𝑖𝑖𝑗𝑗 (1) 

where Y is revenues, L is labor input (number of employees), K is capital input, M is material input, ω is 

the unobserved (to the econometrician but not the firm manager) productivity (i.e. total factor 

productivity, or TFP) and ε is the error term (unobserved to both the firm manager and the 

econometrician). The modified ACF procedure involves a stepwise implementation. The ACF method 

assumes that labor and capital inputs are decided first as they are difficult to alter in the short-run 

(compared to materials), and that productivity (ω) evolves according to a Markov process. The first step 

is then used to isolate productivity ω from the unobserved error term ε. All input coefficients are 

estimated in the second step under the assumption that productivity follows a law-of-motion function of 

lagged productivity and other lagged explanatory factors (see De Loecker, 2011). We adopt a version of 

the law-of-motion function that adds lagged HP to the regressors, i.e. 𝜔𝜔𝑖𝑖𝑗𝑗 = 𝑔𝑔𝑗𝑗�𝜔𝜔𝑖𝑖𝑗𝑗−1,𝐻𝐻𝐻𝐻𝑗𝑗𝑗𝑗−1�. The 

intuition for doing so is that managers may know how much foreign presence existed in the market in the 

previous year, and take this information into account when employing their variable production inputs in 

the current year. Assuming this allows us to derive changes in productivity that are not predicted by the 

firm’s management. These changes will be uncorrelated with input variables from the previous period 

and also with material from the same period (due to the assumption about the order in which decisions 

are made). The final coefficient estimates of ln L, ln K and ln M from (1) are then estimated using a 

generalized methods of moments (GMM) estimation technique. 

Having estimated TFP using the above method, we can now present our basic regression model: 

 𝑇𝑇𝐹𝐹𝐻𝐻𝑖𝑖𝑗𝑗𝑗𝑗𝑗𝑗 = 𝛼𝛼𝑖𝑖 + 𝛾𝛾1𝐻𝐻𝐻𝐻𝑗𝑗𝑗𝑗𝑗𝑗 + 𝛾𝛾2𝐻𝐻𝐻𝐻𝑗𝑗𝑗𝑗𝑗𝑗−1 + 𝛾𝛾3𝐹𝐹𝑗𝑗 + 𝛾𝛾4𝐹𝐹𝑗𝑗 × 𝐹𝐹𝑗𝑗 + 𝛾𝛾5𝐹𝐹𝑗𝑗 × 𝐹𝐹𝑗𝑗 + 𝜀𝜀𝑖𝑖𝑗𝑗𝑗𝑗𝑗𝑗 (2) 

where 𝑇𝑇𝐹𝐹𝐻𝐻𝑖𝑖𝑗𝑗𝑗𝑗𝑗𝑗  is the log of total factor productivity of a domestic firm i, in industry j, within country c, 

at year t. In order to remove any influence from time-invariant firm specific variables we estimate 

equation (2) using firm-fixed effects (𝛼𝛼𝑖𝑖). We use both the contemporaneous and the lagged values of the 
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HP variable as our explanatory variables. We do this recognising that spillover effects may take time. By 

including both, the long-term effect of a change in HP (i.e. the sum of 𝛾𝛾1 and 𝛾𝛾2) becomes our parameter 

of interest. As HP and lagged-HP are highly correlated (around 0.90), it may be difficult to obtain 

statistical significance for the individual coefficients. Placing the focus on the long-term effect 

circumvents this problem, and a test for its significance can be conducted by means of an F-test (see 

Hendry, 1995).xi Finally, we use year-fixed effects (𝐹𝐹𝑗𝑗) to allow for different means in TFP for each 

year, and include interaction terms for year-industry (𝐹𝐹𝑗𝑗 × 𝐹𝐹𝑗𝑗) and year-country (𝐹𝐹𝑗𝑗 × 𝐹𝐹𝑗𝑗) fixed effects 

to absorb any time-varying, industry- and country-level characteristics that may influence the 

productivity of domestic firms. Including the full set of fixed effects renders many typical control 

variables unnecessary and constitutes our most robust regression. 

RESULTS 

We start by visualising in Figure 3 the evolution of our TFP estimates for different firm sets. As seen, the 

most productive set of firms is Domestic MNEs (i.e. the HQs and domestic subsidiaries of European 

MNEs). The second most productive set of firms is the I-FDI50 that previous studies would miss and 

categorize as domestic. These firms lie consistently above all other foreign firms in Figure 3 and through 

time have increased their productivity. The FDI10 set is substantially less productive. If from that set we 

remove the firms that also belong to the FDI50 set, we get the ‘pure-FDI10’ set of firms, i.e. the non-

controlled foreign firms that experience declining productivity through the years and are now close to the 

productivity of the pure domestic firms. This lower productivity of non-controlled foreign firms 

compared to controlled foreign firms is consistent with the theoretical arguments presented above.  

[Insert Figure 3 about here] 

To progress from the above comparisons of productivity levels to comparisons of productivity 

spillovers, we regress the TFP of pure-domestic firms against the presence of controlled (FDI50) and 

non-controlled foreign firms (pure-FDI10) within the same regression model. In essence, we run the 

regression depicted in eq. (2) but with four HP variables: two for the non-controlled (pure-FDI10) set 

(i.e. contemporaneous and lagged HP); and similarly two for the controlled (FDI50) set of foreign firms. 
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The results of this regression are reported in Table 3 below.xii Each column is a different 

combination of the fixed effects that we include as controls. Without controlling for year, year-industry, 

and year-country fixed effects the spillover from the non-controlled foreign firms is positive and 

significant; see column (1). However, and consistent with the previous literature, controlling for all 

possible fixed effects makes the significance of these results disappear; see column (5). The joint F-test 

reveals that the sum of the contemporaneous and lagged 𝐻𝐻𝐻𝐻𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃−𝐹𝐹𝐹𝐹𝐹𝐹10 effect (0.032) is not statistically 

different from zero (p=0.393). Interestingly, this is not the case with the spillover from the controlled 

foreign firms, where the positive long-run spillover effect (0.065) is statistically significant even when 

all fixed effects are included (p=0.000). Commenting on the economic significance of our estimates, note 

that a one percentage point increase in the horizontal presence of FDI50 firms (i.e. increasing HP by 

0.01) implies a long run increase in TFP of 0.065%. However, with the standard deviation in 

𝐻𝐻𝐻𝐻𝐹𝐹𝐹𝐹𝐹𝐹50 being 0.17, and thus larger than 0.01, it makes sense to recalculate the effect in terms of a 

standard deviation change. Hence, the TFP change will be 0.17x0.065x100=1.105%.xiii 

[Insert Table 3 about here] 

Some robustness tests are described below, with details presented in our online supplementary 

material. We test whether industry concentration matters and find that it does not. We control for 

possible vertical spillovers by constructing backward and forward variables of foreign presence using 

data from input-output (IO) tables. Our results show that the sign, size and significance of the HP 

coefficients are left unaffected when the set of vertical presence (VP) variables are included. Finally, we 

explore any potential heterogeneity this spillover effect may have among domestic firms by using 

quantile regressions. We find evidence that the spillover effect from controlled foreign firms is biggest 

for the least productive domestic firms (10th percentile) and smallest for the most productive domestic 

firms (90th percentile). 

Despite the above positive and significant spillover effect of controlled foreign firms, a formal 

F-test for common long-term effects between the controlled and non-controlled foreign firms cannot be 

rejected (p=0.363; see last row of Table 3).  However, as shown in Figure 2, the set of controlled foreign 

firms comprises two distinct subsets: firms that are controlled through immediate foreign direct 
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ownership links (D-FDI50) and firms that are controlled through indirect ownership links (I-FDI50).  In 

what follows, we distinguish between the two sets of controlled foreign firms.   

We rerun our regression with three non-overlapping sets of foreign firms (Pure FDI10, D-FDI50 

and I-FDI50). As shown in Table 4, while the most persistent spillover effect does come from the I-

FDI50 firms (0.068, p=0.000), a formal F-test for common long-term effects between these indirectly-

controlled and the non-controlled foreign firms again cannot be rejected (p=0.311; see last row of Table 

4). 

[Insert Table 4 about here] 

Recall, however, that our firms differ markedly in terms of size and productivity (see Table 2 

and Figure 3).  Any test of whether control matters for spillovers needs to consider such size differences 

across foreign firms. We use a Wilcoxon test for uncovering equal size distributions across the set of 

firms with the highest spillover effect (I-FDI50) and with the lowest spillover effect (Pure-FDI10).xiv We 

identify a pair of cut-off points (i.e. 71-159 employees) where we cannot reject statistically that the I-

FDI50 and the Pure-FDI10 have the same size distribution. We create new HP measures for all 

subsamples and rerun our regressions. Table 5 shows that the long-run spillover effect from this subset 

of I-FDI50 firms is positive (0.164) and statistically significant (p-value=0.000).xv The long-run effect 

from the similarly sized pure-FDI10 firms is almost zero (0.002) and statistically insignificant (p-

value=0.976). Importantly, the test for whether the two spillover coefficients are statistically different 

shows significance at the 10% level (p=0.089).xvi While the significance is only at the ten per cent level 

despite our large sample size, this is nonetheless additional evidence that the most persistent spillover 

effect comes from I-FDI50 firms.  

[Insert Table 5 about here] 

 

DISCUSSION 

An intriguing question for future research is: Why do controlled foreign firms without an immediate 

foreign owner (i.e. I-FDI50 firms) exert the strongest horizontal spillover effect of all foreign firms? 

Extending our earlier theorising, we offer some preliminary conjecture. 
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Consider, first, the D-FDI50 firm, which has an immediate foreign owner (recall firms B, C and 

D in Figure 1). Each new market entry brings with it considerable environmental and behavioral 

uncertainty (Ansari, Fiss & Zajac, 2010; Sartor & Beamish, 2018). Whereas shared identity and 

collective norms ease FSA transfer across MNE units (Kogut & Zander, 1992; Reiche, et al., 2015), 

finding, acquiring and combining appropriate knowledge from within the host market remains 

challenging (Morris, Hammond & Snell, 2014). Significant and ongoing investments to identify relevant 

knowledge sources and nurture external relationships are required (Johanson & Vahlne, 2009) by the D-

FDI50 firm. FSA adaptations and resource recombination made for the host country context by the D-

FDI50 firm typically imply a degree of organizational isomorphism towards domestic firms (Kostova, 

Roth & Dacin, 2008). This is especially so where there are strong pressures for the foreign firm to 

conform in order to build legitimacy (Chan & Makino, 2007). Tensions often arise between allowing 

such adaptations for ‘external fit’ on the one hand, and maintaining the integrity and ‘internal fit’ of the 

transferred FSA with the MNE’s objectives and norms on the other (Ansari, Reinecke & Spaan, 2014; 

Fortwengel, 2017). FSA transfer thus involves “translation, co-construction and editing activities in 

different cultural and social contexts” (Ansari et al., 2010:68) in a process that is often emergent, 

dynamic and contested (Ansari et al., 2014). Inevitably, these ongoing processes are costly in time, 

budget and human resources (Johanson & Vahlne, 2009; Morris et al., 2014). 

In contrast, when an I-FDI50 foreign firm receives the MNE’s FSAs, they are to some extent 

already ‘translated’ for the host country context by its immediate owner in the same host economy. The 

shared host country context heightens the relevance of the (already adapted) FSAs to the circumstances 

and experience of the I-FDI50 affiliate, reducing the costs involved in absorption of the transferred FSAs 

and related resource recombination. This enhances the I-FDI50 firm’s productivity, while also enabling 

the I-FDI50 firm to rapidly appear more similar to domestic firms. The benefit the I-FDI50 firm gains 

from its immediate owner’s investments in local relationships has a similar effect. Specific relationships 

– being socially constructed over extended periods and involving informal, idiosyncratic processes of 

development – may be only superficially transferable. However, “general relationship knowledge” 

(Johanson & Vahlne, 2009: 1416) can be transferred to the I-FDI50 affiliate to the extent that the 

immediate owner has experienced variations in the character of relationships in the host country. This 
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enhances the I-FDI50 firm’s ability to more rapidly form new or deepen existing relationships in the host 

country. Where a merger or acquisition of a domestic firm creates the I-FDI50 firm, host-country 

relationships and similarities with domestic firms already exist. Ongoing interactions and norms of 

reciprocity (Inkpen et al., 2019) reinforce similar or shared experiences within the context of a 

relationship. Knowledge is more readily transferred between ‘similar others’ (Kogut & Zander, 1992; 

Lamin & Ramos, 2016; Mäkelä, Andersson & Seppälä, 2012), especially when it is difficult to articulate 

(Morris et al., 2014).  As noted earlier, the strengthening of relationships within the host country may 

also result in the prioritization of host country issues and interests by the foreign affiliate (Andersson et 

al., 2007; Verbeke & Greidanus, 2009), again advancing the sharing of knowledge. We therefore expect 

learning by host country firms will more readily occur through interactions between the domestic and the 

I-FDI50 firms (than through interactions with D-FDI50 firms), with heightened potential for productivity 

spillovers to domestic firms. 

Broader implications 

Our findings have far-reaching implications for a number of areas across international business and 

adjacent fields. Cross-border mergers and acquisitions (M&A), for example, are of intense interest to 

both IB and strategy. As with the spillover literature, however, M&A studies typically identify direct 

acquirers for each transaction, and not the ultimate owner of the acquiring firm (e.g. Huang, Zhu & 

Brass, 2017; Yildiz & Fey, 2016). Hence, a sizeable number of acquisitions made by an ultimately 

owned foreign firm will not be identified as a cross-border M&A, but as a domestic acquisition. Further, 

for those cross-border M&As that are identified, the characteristics of only the direct acquirer are taken 

into account, thereby overlooking the potential influence of the ultimate owner. When focussing only on 

direct transactions, M&A studies will underestimate the presence of MNEs in the merger or acquisition 

and potentially miss important sources of firm heterogeneity that affect performance.  Quasi-replications 

(Bettis, Helfat & Shaver, 2016) of earlier studies – whereby the use of immediate direct investor links to 

identify foreign firms is replaced with the ultimate owner approach (subject to data availability) – can 

help assess the robustness and generalisability of prior findings. 

Similar implications arise for many studies of international joint ventures (IJVs). Hennart and 

Zeng (2005) suggest that the co-management of equity joint ventures (i.e. where partners have joint 
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decision rights) heightens the potential for goal conflict, which can lead to expressions of bounded 

reliability. There may be important threshold effects related to the relative size and fragmentation of 

equity across joint investors – with implications for spillovers to domestic firms, IJV stability and 

performance. While it is possible to check the effect of differing levels and distributions of direct equity 

shares using the direct ownership data, this would not identify the ultimate owner(s) of the multiple IJV 

investors. We would expect that expressions of bounded reliability between two direct investors in an 

IJV with the same ultimate owner to be very different to when the direct investors have different ultimate 

owners. An interesting avenue for scholars of IJVs is thus to extend consideration of ownership effects 

from the immediate direct investor to include the ultimate owner. 

 Our findings also speak to research on how MNEs endeavour to overcome a ‘liability of 

foreignness’ and build legitimacy in host countries and throughout the MNE network (Kostova & 

Zaheer, 1999; Regner & Edman, 2014). For example, Chan and Makino (2007: 622) regard the 

ownership structure as “the social identity through which a foreign subsidiary conforms to external and 

internal institutional pressures to gain legitimacy”. Their empirical findings support the argument that 

when a foreign affiliate faces strong pressures to conform to the institutional environment of the host 

country and local industry, the foreign MNE is more likely to take a lower ownership stake. In so doing, 

the MNE enters a partnership with already legitimate host country firms, thereby creating a social 

identity of its affiliate as trustworthy, reliable, and conforming to local norms (Suchman, 1995). Indirect 

ownership structures may reflect similar intentions. That is, such structures can mask foreign identity, 

creating the appearance of being a domestic firm. To what extent control through indirect ownership is a 

deliberate strategy of affiliate legitimation, what types of legitimacy it may foster (or impede), and with 

what consequences is another intriguing line of future inquiry. 

Finally, we see our study as potentially contributing to research on the nature and function of 

corporate groups across different institutional contexts.  Belenzon, Hashai and Patacconi (2019), for 

example, explore ‘organizational distance’ (i.e. the number of intermediate subsidiaries separating a 

focal subsidiary from headquarters) and argue that organizationally distant subsidiaries operate more 

autonomously and, as a result, exhibit performance in response to local industry conditions more similar 

to standalone firms.  It would be interesting to distinguish between subsidiaries with and without an 
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immediate foreign owner but found at the same organizational level within a corporate group. Our earlier 

theorising would suggest foreign firms without an immediate foreign owner would show greater levels 

of autonomy and be more responsive to local conditions.  

The implications of our findings for practice are clear. For executives of foreign MNEs, it draws 

attention to the need to manage the paradox of control, with the heightened potential for unintended 

consequences in the form of amplified spillovers to domestic competitors. For executives of domestic 

firms, it draws attention to heterogeneity in foreign presence, whereby some foreign firms may go 

unnoticed by many, yet offer greater potential for positive productivity spillovers. Our findings should 

also be of interest to policy makers. National investment policy measures often discriminate – positively 

or negatively – between domestic and foreign investors. Reasons for such discrimination are varied, but 

can include concerns related to national security, the social impact of MNEs, the use of natural 

resources, and industrial development. UNCTAD (2016:147) found that 41% of foreign affiliates have 

their direct owner based in a different jurisdiction than their ultimate owner. Our findings confirm this 

“investor nationality conundrum” facing investment policy makers but go further by demonstrating the 

likelihood of under-estimating the extent and source of FDI-induced intra-industry spillovers that boost 

the productivity of domestic firms. Recognising the sources of productivity improvements is central to 

effective policy for industrial development. 

Limitations 

One may argue that a limitation of our ultimate ownership variable is that it is binary and not a 

continuous variable, as is direct ownership. It is also important to keep in mind that by ‘controlled 

affiliates’, we refer to control within the boundaries of the multinational enterprise, derived by formal 

equity links at 50% or more of voting shares at each step in the ownership chain (see UNCTAD, 2016). 

There exist different mechanisms of control both within the boundaries of the firm and across 

international production networks, including non-equity mechanisms such as contracts, licenses and 

bargaining power, to name a few. We do not address such additional levers of control in our paper. It 

may well be that while some levers of control act in unison, others diverge in their consequences (Wang 

& Li, 2019). Exploration of the interactions between ultimate ownership and other mechanisms of 

control, and their consequences for productivity spillovers, is an interesting further line of inquiry. 



23 
 

 Note, also, that our analysis does not consider ultimate beneficial ownership, such as ownership 

by individuals beyond the MNE parent entity. We may therefore misclassify some affiliates of a 

domestic MNE (based on the ultimate beneficiary or address of principal executive offices) as foreign 

affiliates (based on address of incorporation).  Corporate tax inversions (i.e. where the MNE headquarter 

changes country of residence) can also lead to misclassifications, but this risk is low given that we use 

European data and exclude low tax countries such as Ireland and Luxemburg. 

CONCLUDING REMARKS 

To our knowledge, our paper is the first in the productivity spillover literature to theorize and investigate 

the implications of the historical distinction between ‘influence’ and ‘control’ over MNE affiliates while 

taking into account indirect foreign ownership linkages. Findings of prior studies that confound 

influence and control by the foreign investor tend towards zero or even negative FDI-induced horizontal 

spillovers. In contrast, we find positive horizontal spillovers from controlled foreign firms, but zero 

productivity spillovers when the foreign investor has only influence. The largest and most persistent 

positive spillover effect comes from the foreign firms that are indirectly controlled (i.e. without an 

immediate foreign owner) that are classified as domestic in studies using only direct ownership data. 

This highlights how crucial is correct categorization (and measurement) of foreign firms, with 

implications extending well beyond spillover research. Further research that seeks to identify, document, 

describe and conceptualize the salient aspects of indirectly controlled foreign firms will be crucial for 

theorizing and empirical studies to proceed across diverse fields of inquiry within IB and adjacent 

disciplines.  
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ENDNOTES 

 
i UNCTAD (2016: 189) similarly surmised that “the standard 10% direct owner operationalization, due 

to its low threshold is likely to be slightly more expansive.” 

ii That is, our findings highlight a “radical distinction” between what seems domestic (i.e. 

phenomenology) and being domestic (i.e. ontology) (Davis, 1971: 313). 

iii In the case of China, a 25% share of foreign equity is the typical threshold used (Chang & Xu, 2008; 

Lu, Tao & Zhou, 2017).  There are, of course, exceptions.  Zhang, Li, Li & Zhou (2010), for example, 

define foreign firms in China as 100% foreign-owned and domestic firms as 100% domestic owned. 

Comparability across studies thus remains challenging. 

iv The desire of MNEs to keep knowledge leakage and its unauthorized use to a minimum is reflected in 

trends such as the unabated growth in global intellectual property filings since 2010 (WIPO, 2017); 

robust empirical evidence that MNEs are more likely to transfer technology to their foreign affiliates 

where strong intellectual property rights exist (Branstetter, Fisman & Foley, 2006); and the continuing 

low levels of R&D internationalization by many MNCs (Berry, 2014; Laurens, LeBas, Schoen, Villard 

& Laredo, 2015). Related, early versions of internalization theory (e.g. Buckley & Casson, 1976; 

Rugman, 1981) argue that the existence of ‘internal markets’ for knowledge fosters the creation of FSAs 

and safeguards them from appropriation. See Hennart (2015) for critique. 

v “A direct investment may be owned by two or more countries jointly; similarly, a direct investment in 

Y may be owned by an enterprise in X which itself is a direct investment of an enterprise in Z (or even 

Y)” (IMF, 1948: 47). 

vi According to UNCTAD (2016:147) about 1% of foreign affiliates are owned by a domestic entity 

through ‘round tripping’. This occurs when an affiliate (e.g. in Germany) has a foreign direct owner (e.g. 

in France) and a domestic ultimate owner (in Germany). In studies overlooking indirect ownership links, 

the affiliate will be treated as foreign, by virtue of its direct investor in France. In our study, the affiliate 

is treated as part of a domestic MNE. 

vii While the control-based, ultimate owner approach we adopt in our study is widespread in the public 

finance literature on profit shifting (see Dharmapala & Riedel, 2013; Huizinga & Laeven, 2008), we 

found few exceptions to the use of immediate direct investor linkages in the spillover literature. 

Castellani and Zanfei (2003) and Smeets and de Vaal (2016) use the ultimate owner approach to 

distinguish foreign from domestic firms. However, they do not empirically identify the consequences of 

adopting one definition over the other; nor do they address the influence vs. control issue on which we 

focus.  
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viii We work with the detailed ORBIS/Amadeus version where all firms with one or more employees are 

included. For a detail account of ORBIS/Amadeus and how representative it is compared to the Eurostat 

data, see Kalemli-Ozcan, Sorensen, Villegas-Sanchez, Volosovych and Yesiltas (2015). 

ix The UNCTAD (2016) World Investment Report also uses ORBIS, but only for a single year. In 

contrast, we use a panel that allows us to both capture changes in ownership and estimate firm-level total 

factor productivity. 

x The use of revenues is sometimes in the literature substituted by employment levels. We have used 

both measures and found a correlation of 0.94 between an HP-revenues and an HP-employment index. 

We have also rerun our regressions using an employment-based HP variable and we get the same 

qualitative results. In what follows we use the HP-revenues index. We do not weight the revenues with 

the foreign share as e.g. in Javorcik (2004), as this data does not exist for ultimate owner definition of 

what is a foreign firm. 

xi We experimented with 2- and 3-year lags, but include here only a 1-year lag as the only lag that was 

statistically significant. Some may argue that only lagged HP measures should be included in the 

spillover regressions. However, given that time (t) denotes an entire year, we decided to include 

spillovers that may occur within that year.  

xii Domestic MNEs also constitute a distinct set of firms. Not to be criticized of omitted variable bias, we 

run our regressions including the horizontal presence of Domestic MNEs. However, as this paper 

focuses on the spillover effects from foreign firms, we only report the relevant coefficients. 

xiii The above numbers are overall averages. If we looked at specific countries and industries the HP 

changes may differ substantially. For example, the change in HP for Sweden from 2004 to 2005 in the 

‘Manufacture of electricity distribution and control apparatus’ was 0.77, while the change in HP for 

Norway from 2005 to 2006 in ‘Manufacture of articles of concrete, plaster and cement’ was 0.25. 

Finally, for Italy from 2006 to 2007 in ‘Manufacture of vegetable and animal oils and fat’ the change in 

HP was 0.15. Of course, larger changes in HP will lead to larger increases in TFP. 

xiv We have performed the same test between the controlled (FDI50) and non-controlled (Pure FDI10) 

sets of firms, without any new insights.  

xv Table 5 presents the coefficients of the two sets of firms of interest, i.e. the Pure-FDI10 and the I-

FDI50 firms that have the same size (71-159 employees). The regression includes the firms outside that 

particular size area (i.e. below 71 employees and above 159 employees) and the rest of the distinct sets 

(Domestic MNEs and the D-FDI50 firms). However, for brevity we only report the coefficients of 

interest. 
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xvi Note that a simple plot of the coefficients and their confidence intervals still shows an overlap at the 
10% significance level. It is first when we conduct a formal test that correctly takes into account the 
covariance of the coefficient estimators that we are able to reject that the coefficients are equal. 
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****TYPSETTING - PLEASE NOTE: Both Illustrator (ai) and JPEG files are provided for all figures.  Titles and 
notes are below. 

 

Figure 1 Direct vs Ultimate ownership 
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Table 1 List of variables used and sample delimitations 

Variable Definition 
y (log of output) Operating revenue deflated by the producer price index (PPI). We have 

used PPI at 2-digit NACE level. 
Sources: OPRE is from Amadeus, Orbis; PPI from EUROSTAT. NACE 
revision 1 has been used for all countries but Romania. 
Coverage: 2001 – 2008 

k (log of capital) Tangible fixed assets deflated by a price index for capital. 
Sources: TFAS are from Amadeus, Orbis; price index for gross fixed capital 
formation is the average from five capital producing sectors from 
EUROSTAT. 
Coverage: 2001-2008 

l (log of labour) Number of employees. 
Sources: EMPL from Amadeus, Orbis 
Coverage: 2001-2008 

m (log of materials) 
 

Expenditures in intermediate inputs deflated by the producer price index 
(PPI). We have used PPI at 2 digit NACE level. 
Sources: MATE from Amadeus, Orbis; PPI from EUROSTAT. 
Coverage: 2001-2008 

FDI10 
 

A dummy equal to 1 if the observation (firm-year) is at least 10% owned by 
a direct single foreign investor and 0 otherwise. 
Sources: Amadeus, annual DVDs. 
Coverage: 2001-2008 

FDI50 
 

A dummy equal to 1 if the observation (firm-year) is at least 50% ultimate 
foreign owned and 0 otherwise. 
Sources: Amadeus, annual DVDs. 
Coverage: 2001-2008 

Domestic MNE 
 
 
 

A dummy equal to 1 if the observation (firm-year) is at least 50% ultimately 
owned by domestic investors and where the domestic investors ultimately 
own at least 50% in an affiliate in another country and 0 otherwise. 
Sources: Amadeus, annual DVDs. 
Coverage: 2001-2008   

HP (Horizontal 
presence) 

Calculated as the share of sales of foreign firms in a given 3-digit industry. 
Sources: Amadeus 
Coverage: 2001-2008 
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Figure 2  Illustration of ownership data 

 

Note: Own calculations using 2001-2008 firm-level data from ORBIS. The figure does not reflect relative proportions. 
We calculate percentages after cleaning and trimming of data, but before TFP estimations. We use observations and not 
firms to avoid ‘double counting’ as some firms change ownership status during the sample period. 
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Table 2 Activity data summary statistics 

 

Observations Firms Revenues 
(1000 USD) 

Labour 
(# empl.) 

Capital 
(1000 USD) 

Material 
(1000 USD) 

Total 2,343,495 575,844 9,303 49 1,653 5,183 

Pure 
Domestic 2,250,817 555,033 4,544 36 918 2,389 

FDI10 35,742 13,007 82,105 283 13,314 48,970 

FDI50 65,475 21,146 103,350 340 16,757 61,785 

I-FDI50 36,149 6,014 118,865 381 19,134 70,872 

Domestic 
MNE 21,257 7,520 209,645 567 30,771 118,131 

 

Note: own calculations using the 2001-2008 firm level data from ORBIS. 
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Figure 3 The evolution of TFP across time for different firm classifications 

 

 

Note: The TFP calculation here adopts the modified ACF method and we assume that the HP 
entering the productivity law-of-motion is defined over all non-pure domestic firms, i.e. the union 
of FDI10, FDI50 and Domestic MNEs.
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Table 3 Controlled (FDI50) vs non-controlled (pure-FDI10) foreign productivity spillover effects 

 
 (1) (2) (3) (4) (5) 

𝑯𝑯𝑯𝑯𝒕𝒕𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭 
(standard error) 

(p-value) 

0.166 
(0.019) 
(0.000) 

0.178  
(0.018) 
(0.000) 

0.177  
(0.018) 
(0.000) 

0.041  
(0.010) 
(0.000) 

0.048 
(0.010) 
(0.000) 

𝑯𝑯𝑯𝑯𝒕𝒕−𝟏𝟏𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭 
(standard error) 

(p-value) 

0.127 
(0.019) 
(0.000) 

0.111 
(0.017) 
(0.000) 

0.107 
(0.017) 
(0.165) 

0.015 
(0.010) 
(0.128) 

0.017 
(0.009) 
(0.061) 

𝑯𝑯𝑯𝑯𝒕𝒕𝑯𝑯𝑷𝑷𝑷𝑷𝑷𝑷−𝑭𝑭𝑭𝑭𝑭𝑭𝟏𝟏𝑭𝑭 
(standard error) 

(p-value) 

0.433 
(0.052) 
(0.000) 

0.302 
(0.048) 
(0.000) 

0.269 
(0.044) 
(0.000) 

0.056 
(0.027) 
(0.035) 

0.032 
(0.024) 
(0.180) 

𝑯𝑯𝑯𝑯𝒕𝒕−𝟏𝟏𝑯𝑯𝑷𝑷𝑷𝑷𝑷𝑷−𝑭𝑭𝑭𝑭𝑭𝑭𝟏𝟏𝑭𝑭 
(standard error) 

(p-value) 

0.367 
(0.059) 
(0.000) 

0.123 
(0.047) 
(0.008) 

0.090 
(0.047) 
(0.055) 

0.018 
(0.029) 
(0.519) 

0.000 
(0.025) 
(1.000) 

Year no yes yes yes yes 
Year × industry no no yes no yes 
Year × country no no no yes yes 

Control for Domestic MNEs yes yes yes yes yes 
Obs. 1,439,058 1,439,058 1,439,058 1,439,058 1,439,058 

R-squared 1.6% 5.4% 7.3% 22.6% 24.1% 
Long-run effect FDI50 

Joint F-Test FDI50 
(p-value) 

0.294 
105.86 
(0.000) 

0.290 
119.64 
(0.000) 

0.285 
106.12 
(0.000) 

0.056 
16.95 

(0.000) 

0.065 
24.00 

(0.000) 
Long-run effect Pure-FDI10  

Joint F-Test Pure-FDI10 
(p-value) 

0.800 
114.8 

(0.000) 

0.427 
41.17 

(0.000) 

0.360 
30.92 

(0.000) 

0.075 
3.15 

(0.076) 

0.032 
0.73 

(0.393) 
F-test for common LT-effects FDI50 & Pure-FDI10 

(p-value) 
53.54 

(0.000) 
4.40 

(0.036) 
1.27 

(0.258) 
0.19 

(0.664) 
0.83 

(0.363) 
Note: We report both the standard error and the exact p-value. Standard errors are clustered at year-industry-country level. Joint F-test FDI50 
is a test for no long-run spillover effect from FDI50 firms while Joint F-test Pure-FDI10 is a test for no long-run spillover effect from Pure-
FDI10 firms. ‘F-test for common LT-effects FDI50 and Pure-FDI10’ tests whether the long-term spillover effects from the two sets of 
foreign firms are statistically the same.  
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Table 4  Indirectly controlled (I-FDI50) vs. directly controlled (D-FDI50) vs. non-controlled (pure-FDI10) foreign 
productivity spillover effects 

 
 (5) 

𝑯𝑯𝑯𝑯𝒕𝒕𝑭𝑭−𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭 
(standard error) 

(p-value) 

0.042 
(0.010) 
(0.000) 

𝑯𝑯𝑯𝑯𝒕𝒕−𝟏𝟏𝑭𝑭−𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭 
(standard error) 

(p-value) 

0.027 
(0.009) 
(0.003) 

𝑯𝑯𝑯𝑯𝒕𝒕𝑭𝑭−𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭 
(standard error) 

(p-value) 

0.060 
(0.014) 
(0.000) 

𝑯𝑯𝑯𝑯𝒕𝒕−𝟏𝟏𝑭𝑭−𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭 
(standard error) 

(p-value) 

-0.005 
(0.013) 
(0.698) 

𝑯𝑯𝑯𝑯𝒕𝒕𝑯𝑯𝑷𝑷𝑷𝑷𝑷𝑷−𝑭𝑭𝑭𝑭𝑭𝑭𝟏𝟏𝑭𝑭 
(standard error) 

(p-value) 

0.044 
(0.024) 
(0.064) 

𝑯𝑯𝑯𝑯𝒕𝒕−𝟏𝟏𝑯𝑯𝑷𝑷𝑷𝑷𝑷𝑷−𝑭𝑭𝑭𝑭𝑭𝑭𝟏𝟏𝑭𝑭 
(standard error) 

(p-value) 

-0.013 
(0.025) 
(0.615) 

Year yes 
Year × industry yes 
Year × country yes 

Controls for Domestic MNEs yes 
Obs. 1,439,058 

R-squared 24.1% 
Long-run effect 𝑭𝑭 − 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭  

Joint F-Test 𝑭𝑭 − 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭 
(p-value) 

0.068 
25.603 
(0.000) 

Long-run effect 𝑭𝑭 − 𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭  
Joint F-Test D−𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭 

(p-value) 

0.054 
7.485 

(0.006) 
Long-run effect 𝑯𝑯𝑷𝑷𝑷𝑷𝑷𝑷 − 𝑭𝑭𝑭𝑭𝑭𝑭𝟏𝟏𝑭𝑭  

Joint F-Test 𝑯𝑯𝑷𝑷𝑷𝑷𝑷𝑷 − 𝑭𝑭𝑭𝑭𝑭𝑭𝟏𝟏𝑭𝑭 
(p-value) 

0.031 
0.718 

(0.397) 
F-test common LT-effects I-FDI50 & Pure-FDI10 

(p-value) 
1.025 

(0.311) 
Note: We report both the standard error and the exact p-value. Standard errors are 
clustered at year-industry-country level. Joint F-test NN is a test for no long-run effect 
for NN set of firms. ‘F-test common LT-effects I-FDI50&Pure-FDI10’ tests whether 
the two long-term coefficients are statistically different. 
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Table 5  Indirectly controlled (I-FDI50) vs. non-controlled (pure-FDI10) foreign productivity spillover effects 
among similarly sized foreign firms 

 
 (5) 

𝑯𝑯𝑯𝑯𝒕𝒕𝑭𝑭−𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭 (71-159 empl) 
(standard error) 

(p-value) 

0.071  
(0.030) 
(0.017) 

𝑯𝑯𝑯𝑯𝒕𝒕−𝟏𝟏𝑭𝑭−𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭𝑭 (71-159 empl) 
(standard error) 

(p-value) 

0.093  
(0.030) 
(0.002) 

𝑯𝑯𝑯𝑯𝒕𝒕𝑯𝑯𝑷𝑷𝑷𝑷𝑷𝑷−𝑭𝑭𝑭𝑭𝑭𝑭𝟏𝟏𝑭𝑭 (71-159 empl) 
(standard error) 

(p-value) 

0.038 
(0.055) 
(0.483) 

𝑯𝑯𝑯𝑯𝒕𝒕−𝟏𝟏𝑯𝑯𝑷𝑷𝑷𝑷𝑷𝑷−𝑭𝑭𝑭𝑭𝑭𝑭𝟏𝟏𝑭𝑭 (71-159 empl) 
(standard error) 

(p-value) 

-0.036 
(0.064) 
(0.573) 

Year, Year × industry, Year × country yes 
Controlling for Domestic MNEs and D-FDI50 firms, as well as  

controlling for other sizes of I-FDI50 and Pure-FDI10 firms yes 

Obs. 1,439,058 

R-squared 24.2% 
Long-run effect I-FDI50 (71-159 empl) 

Joint F-Test I-FDI50 (71-159 empl) 
(p-value) 

0.164 
14.37 

(0.000) 
Long-run effect Pure-FDI10 (71-159 empl) 

Joint F-Test Pure-FDI10 (71-159 empl) 
(p-value) 

0.002 
0.000 

(0.976) 
F-test common LT-effects I-FDI50 & Pure-FDI10 (71-159 empl) 

(p-value) 
2.876 

(0.089) 
Note: We report both the standard error and the exact p-value. Standard errors are clustered at year-industry-
country level. We report only the regression (5) that includes year, year-industry, and year-country fixed 
effects. Joint F-test NN is a test for no long-run effect for the NN subset of foreign firms. ‘F-test for common 
LT-effects NN and KK’ tests whether the long-term spillover effects from two subsets of foreign firms are 
statistically the same. 
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Online supplementary material 

Foreign influence, control and indirect ownership: Implications for 
productivity spillovers 

 

Sara L. McGaughey,1 Pascalis Raimondos,2 and Lisbeth la Cour3 

 

In this online supplementary material, we report the different steps taken to create our database and several 

robustness tests that we removed from the paper for brevity. 

 

DATA PREPARATION 

In preparing our database we took the following steps to clean and consolidate our data. 

Producer price indexes and deflation 

As our sample period covers years when different versions of the EUROSTAT producer price indexes (PPIs) 

exist, we make our deflation consistent by using the NACE revision 1 for most of the countries. For Romania 

where only the NACE revision 2 exists, we use this deflator instead. For operating revenue (OPRE) and 

material costs (MATE) we use PPI with a base year in 2005. For capital costs (TFAS) we use the capital 

deflator for 2005. Following Javorcik (2004), the capital deflator is the average of the PPIs from five capital-

equipment producing industries: machinery and equipment; office, accounting and computing machinery; 

electrical machinery and apparatus; motor vehicles; and trailers and semi-trailers and other transport 

equipment.  

Economic activity variables 

The Amadeus DVDs are used in the following way. First, we collect as many accounting variables as 

possible from the most recent DVD in our possession (i.e. the 2010 DVD). We need data in their 

unconsolidated form, which is also what Amadeus offers. However, in some cases – especially for large 

MNEs’ headquarters – the data appear as consolidated. In those cases, we first try to obtain the true 

unconsolidated data by combining our Amadeus data with data from ORBIS. In cases of missing values, we 

fill in from previous DVDs where such values are available (we have DVDs back to 2003). Table A1 

summarizes our retrieval of activity variables.  

 
1 Department of Business Strategy and Innovation, Griffith University, Australia. Corresponding author: 
s.mcgaughey@griffith.edu.au 
2 School of Economics and Finance, QUT, Australia; Department of Economics, Copenhagen Business 
School, Denmark; CEPR and Cesifo. 
3 Department of Economics, Copenhagen Business School, Denmark 
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Table A1 Retrieval and interpolation of activity data in manufacturing sectors 

 OPRE=Y EMPL=L TFAS=K MATE=M Total Obs. 

Observations from Amadeus DVD 
2010 4,525,518 3,993,344 

5,328,883 
 

3,285,210 9,742,272 

Observations filled in from previous 
versions of Amadeus DVDs 757,418 532,718 770,989 508,272 939,713 

Total  5,282,936 4,526,062 6,099,872 3,793,482 10,681,985 

Obs. with missing ownership 
information deleted. 99,931 92,034 108,650 60,892 150,951 

      

Total  5,183,005 4,434,028 5,991,222 3,732,590 10,531,034 

Deleting inactive and non-
manufacturing firms 258,730 195,396 376,857 184,140 888,405 

Total  4,924,275 4,238,632 5,614,365 3,548,450 9,642,629 

Obs. set to missing due to data being 
consolidated 10,823 7,536 9,044 7,321 - 

Total  4,913,452 4,231,096 5,605,321 3,541,129 9,642,629 

Obs. filled-in to substitute for 
consolidated data using Orbis 7,142 7,466 8,103 3,799 - 

Total at raw stage 4,920,594 4,238,562 5,613,424 3,544,928 9,642,629 

Deleting sector 16     4,538 

Deleting Romania’s NACE rev.2 non-
manufacturing firms      10,728 

Total 4,909,017 4,230,206 5,600,015 3,534,187 9,627,363 

Deleting countries without material 
costs or PPI 825,452 761,114 1,313,813 156,137 2,483,785 

Total  4,083,565 3,469,092 4,286,202 3,378,050 7,143,578 

Deleting activity data equal to zero, 
negative, or missing 35,814 7,135 510,721 106,521 35,814 

Total  4,047,751 3,461,957 3,775,481 3,271,529 7,143,578 

Obs. filled in when single years are 
missing 79,124 139,889 55,390 58,963 - 

Total  4,126,875 3,601,846 3,830,871 3,330,492 7,143,578 

Deleted if still missing activity data 1,664,093 1,139,064 1,368,089 867,710 4,680,796 

Total  2,462,782 2,462,782 2,462,782 2,462,782 2,462,782 

Obs.  deleted as outliers 119,287 119,287 119,287 119,287 119,287 

Total obs. before TFP estimations 2,343,495 2,343,495 2,343,495 2,343,495 2,343,495 

Note: the light grey rows show total numbers of observations at a given stage in the process. The white rows show 
the changes to the number of observations for the given action. 
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Ownership variables 

For the ownership variables we need the full set of DVDs to allow ownership to vary over the years. We also 

face problems of missing values. To save observations we fill ‘forward’ based on the assumption that if a 

company has once been influenced by foreign ownership, it will keep some knowledge for the years to come. 

Hence, once a firm has had the value 1 for one of the ‘foreign’ dummies, the 1 is kept for future years as 

well. Similarly, if the last observation was a 0 (i.e. not a foreign firm), we fill forward with zeros. This 

reasoning is also consistent with Altomonte and Pennings (2009) who, using a Romanian data set drawn 

from Amadeus, found that a MNE in 2000 or 2001 had a 15% chance it was a domestic firm the year prior, 

whereas the possibility of the firm switching from being a foreign firm to a domestic firm was “negligible” 

(p. 1148). Table A2 summarizes our retrieval of ownership observations. Fortunately, it was only a relatively 

small share of the observations (1.33% in the main regressions) that are obtained by the fill-forward 

procedure.  

Table A2 Retrieval and interpolation of ownership variables 

 Total Obs. Total Filled 
Forward 

Zeros Filled 
Forward 

Ones Filled 
Forward 

Raw stage 9,642,629 124,790 
(1.29%) 

106,540 
(1.10%) 

18,250 
(0.19%) 

After cleaning/ 
Before TFP 
estimation 

2,343,495 38,073 
(1.62%) 

31,227 
(1.33%) 

6,846 
(0.29%) 

Main regression 
Dataset 1,439,058 19,176 

(1.33%) 
19.176 

(1.33%) 0 

 

Data trimming 

We trim our data to remove potential outliers by dropping the top and bottom 1% of the observations in each 

2-digit NACE industry, country, and year based on growth rates and activity ratios. Growth rates are 

calculated as log changes of OPRE, EMPL, MATE and TFAS and ratios as MATE/OPRE, TFAS/EMPL, 

and OPRE/EMPL. We also remove country-industry combinations with less than 100 observations as we 

consider such small samples inadequate for accurate TFP estimates.  

We proceed by estimating TFP for all firms. As described in the paper, we first estimate production 

coefficients for labor, capital, and material costs across country-industry combinations. We remove several 

negative production coefficients as they make little economic sense (approx. 4% of total obs). This results in 

some firms having only one observation and we remove them as well (approx. 3% of total obs.).4 Finally, we 

estimate TFP using the modified ACF method described in the paper. We report results from our final 

dataset with 1,439,058 pure domestic observations.  

 
4 Including firms with one observation will bias upwards our R-square while having no influence on the 
estimations due to the firm-fixed effects that we include. 
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ROBUSTNESS TESTS 

We report several robustness tests for the positive and statistically significant spillover effect that 

FDI50 foreign firms have on the productivity of domestic firms (see Table 3 in the paper). We start by 

checking whether we can remove the Pure-FDI10 HP variables from the regressions without losing any 

explanatory power.  We find that indeed we can.  We proceed by introducing other variables that could affect 

the coefficients of the FDI50 HP variables.   

First, we run the same regressions as those presented in Table 3 and control for the effect that an 

industry’s concentration may have on productivity. To capture this, we calculate the Herfindahl index using 

our ORBIS data and find that our results do not change – the Herfindahl index variable is simply not 

statistically significant (we do not report these results here for brevity). 

Second, we control for vertical spillovers by including backward and forward measures of foreign 

presence. By doing so we acknowledge that foreign firms also interact with domestic firms in other 

industries (e.g. buy and sell inputs) and thereby affect them. Since these vertical effects will confound the 

horizontal effects, we need to separate them. This can be done by introducing vertical foreign presence 

variables in our main regression. We follow Javorcik (2004) in how we define foreign backward (𝑉𝑉𝑉𝑉𝑉𝑉𝑗𝑗𝑗𝑗𝑗𝑗) 

and forward (𝑉𝑉𝑉𝑉𝑉𝑉𝑗𝑗𝑗𝑗𝑗𝑗) vertical presence within a 3-digit industry classification.  As 3-digit Input-Output (IO) 

tables for each of our European countries are not available, we apply the highly disaggregated US IO table to 

all our countries (see Alfaro, Antras, Chor and Conconi, 2019).5  We run the following regression: 

 𝑇𝑇𝑇𝑇𝑉𝑉𝑖𝑖𝑗𝑗𝑗𝑗𝑗𝑗 = 𝛼𝛼𝑖𝑖 + 𝜆𝜆1𝐻𝐻𝑉𝑉𝑗𝑗𝑗𝑗𝑗𝑗 + 𝜆𝜆2𝐻𝐻𝑉𝑉𝑗𝑗𝑗𝑗𝑗𝑗−1 + 𝜆𝜆3𝑉𝑉𝑉𝑉𝑉𝑉𝑗𝑗𝑗𝑗𝑗𝑗 + 𝜆𝜆4𝑉𝑉𝑉𝑉𝑉𝑉𝑗𝑗𝑗𝑗𝑗𝑗−1 +  𝜆𝜆5𝑉𝑉𝑉𝑉𝑉𝑉𝑗𝑗𝑗𝑗𝑗𝑗 + 𝜆𝜆6𝑉𝑉𝑉𝑉𝑉𝑉𝑗𝑗𝑗𝑗𝑗𝑗−1

+  𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 + 𝜀𝜀𝑖𝑖𝑗𝑗𝑗𝑗𝑗𝑗 , 

 

where 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 capture the same time, industry and country fixed effects we had in eq.(2) in the main 

paper. As shown in Table A3 below, the sign, size and significance of the HP coefficients are left unaffected 

when the set of VP variables are included. 

 Third, we explore heterogeneity among domestic firms by applying quantile regressions using the 

two-step procedure in Canay (2011) to account for firm-fixed effects within quantile regressions. Step 1 

estimates the firm-fixed effects by using the same estimation that produced the results of table 3 and 

subtracts them from the TFP measures to produce a ‘fixed-effect corrected’ TFP for each firm-year. Step 2 

uses a traditional quantile regression for this ‘fixed-effects corrected’ TFP variable and estimates the 

standard errors using a bootstrap methodology that takes into account both steps in the procedure. Table A4 

shows the results when standard errors are bootstrapped.  

 
5 We convert the 6-digit 2007 US NAICS industry classification to a 3-digit European NACE1.1 industry 
classification (a unique conversion key table is available upon request from the authors). We acknowledge 
that application of a single-year US input-output table to a panel of different economies in Europe has many 
limitations, and therefore restrict the presentation of results to a robustness check. For a careful analysis of 
vertical spillovers that does not rely on input-output tables, see Barrios, Görg and Strobl (2011). 
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Table A3: FDI50 spillovers with and without vertical presence variables 

  FDI50  

 Excluding VP 
(column 10, table 3) 

Including VP effects 
(new) 

HPt 0.037 0.038 

(standard error) (0.009) (0.009) 
(p-value) (0.000) (0.000) 

HPt-1 0.015 0.015 

(standard error) (0.009) (0.009) 

(p-value) (0.074) (0.079) 

VPbt   -0.015 

(standard error)   (0.031) 
(p-value)   (0.619) 

VPbt-1   -0.040 

(standard error)   (0.031) 
(p-value)   (0.195) 

VPft   0.021 

(standard error)   (0.029) 
(p-value)   (0.474) 

VPft-1   0.052 

(standard error)   (0.026) 
(p-value)   (0.046) 

Year Yes  Yes  

Year × industry Yes  Yes  

Year × country Yes  Yes  

Obs.  1.439.058 1,439,058 

R-Squared 24.0% 24.1% 

HP Long-run effect 0.052 0.053 

Joint F-Test 17.13 17.33 

(p-value) (0.000) (0.000) 

VPb Long-run effect   -0.055 
Joint F-Test   1.432 

(p-value)   (0.231) 

VPf Long-run effect   0.073 

Joint F-Test   5.663 

(p-value)   (0.017) 

Note: We report both the standard error and the exact p-value. Standard errors are clustered 
at year-industry-country level. The Joint F-test is a test for no long-run effect. 
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Table A4: Quantile spillover regressions from controlled foreign firms (FDI50) 

 FDI50 
 10% 25% 50% 75% 90% 

𝑯𝑯𝑯𝑯𝒕𝒕 
(standard error) 

(p-value) 

0.033 
(0.002) 
(0.000) 

0.030 
(0.002) 
(0.000) 

0.031 
(0.0019) 
(0.000) 

0.034 
(0.0025) 
(0.000) 

0.031 
(0.0027) 
(0.000) 

𝑯𝑯𝑯𝑯𝒕𝒕−𝟏𝟏 
(standard error) 

(p-value) 

0.022 
(0.0035) 
(0.000) 

0.016 
(0.0024) 
(0.000) 

0.012 
(0.0019) 
(0.000) 

0.007 
(0.0023) 
(0.002) 

0.000 
(0.0029) 
(1.000) 

Year Yes Yes Yes Yes Yes 
Year × industry Yes Yes Yes Yes Yes 
Year × country Yes Yes Yes Yes Yes 

Obs. 1,439,058 1,439,058 1,439,058 1,439,058 1,439,058 

Long term effect  
F-test 

(p-value) 

0.055 
152.6 

(0.000) 

0.046 
134.5 

(0.000) 

0.043 
158.0 

(0.000) 

0.041 
88.2 

(0.000) 

0.031 
63.2 

(0.000) 

Note: We report both the standard error and the exact p-value. Standard errors are bootstrapped. The Joint F-test is 
a test for no long-run effect.  

 

Figure A1 plots the confidence intervals for the quantile long-term estimates. For the middle part of the 

distribution the confidence bounds overlap irrespective of whether we construct the bounds at the 95% or 

99% confidence level. However, when we compare the two outer percentiles, their intervals are non-

overlapping both at the 95% and 99% confidence level and therefore are indicative of some heterogeneity in 

the results. 

 

Figure A1:  Confidence intervals in quantile spillover regressions from controlled foreign firms (FDI50) 

 

 The paper proceeds by disaggregating the set of controlled foreign firms into two distinct subsets: firms that 

are controlled through immediate foreign direct ownership links (D-FDI50) and firms that are controlled 

through indirect ownership links i.e. with an intermediate owner in the same domestic economy (I-FDI50) 

(Table 4) and correcting for firm size (Table 5).  
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