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ABSTRACT 

 

While firms are looking for tax savings through the choice of investment projects (i.e., 

through investments in new foreign subsidiaries in countries with the lowest tax rate), 

countries are aware that firms are sensitive to tax factors and thus adopt instruments 

such as tax deferral to prevent the “flight” of capital. However, by discouraging 

repatriation, this tax instrument promotes “multinationals' flight” (i.e., the corporate 

inversion of multinationals). This paper demonstrates that instruments such as tax 

deferral accelerate the process of "multinational flight of the home country”. Using 

both a reduced form analysis and a dynamic structural model, we find that 

multinationals in countries with a worldwide system of taxation and tax deferral have 

a greater incentive to avoid residual taxation of foreign earnings in the home country 

and therefore repatriate less than half of their foreign earnings. In turn, this "non-

repatriation" increased the probability of relocation by 4.4%. 

 

 

Keywords: tax deferral; investment location; corporate inversion. 



 

RESUMO 

 

Enquanto as empresas buscam economizar impostos através da escolha de 

determinados projetos de investimento (ou seja, investindo em novas subsidiárias 

estrangeiras em países com a menor alíquota de impostos), os países, por sua vez, 

estão cientes de que as empresas são sensíveis as questões tributárias e adotam 

instrumentos como diferimento de impostos para impedir o “voo” do capital. Contudo, 

ao desencorajar a repatriação, esse instrumento fiscal promove o “voo das 

multinacionais” (ou seja, a inversão corporativa das multinacionais). Este trabalho 

demonstra que instrumentos como o diferimento de impostos aceleram o processo 

de "voo da multinacional do país de origem". Utilizando uma análise na forma 

reduzida e um modelo estrutural dinâmico, descobrimos que as multinacionais 

localizadas em países com um sistema mundial de tributação e diferimento de 

impostos têm um incentivo maior para evitar a tributação residual dos rendimentos 

estrangeiros no país de origem e, portanto, repatriam menos da metade de seus 

ganhos estrangeiros. Essa "não-repatriação", por sua vez, aumenta a probabilidade 

de realocação em 4,4%. 

 

 

Palavras-chave: diferimento de impostos; localização do investimento; inversão 

corporativa. 
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INTRODUCTION 

 

 

“There has never been a better time to hire, to build, to invest and to grow in the 

United States”, remarked American President Donald Trump to the World Economic 

Forum in Davos (Switzerland). According to Trump, with its cut in taxes and reforms, 

America will be open for business and regain its competitiveness. New, low taxation 

on foreign earnings by US companies that are not repatriated to the United States 

are part of the tax reform and the aforementioned cuts (earnings that would normally 

be taxed at a rate of 35% will now be taxed at 8% for earnings invested in real estate 

and other hard assets abroad and 15.5% for earnings in cash and stock and other 

net assets).  

The tax bill reflects an expectation that large corporations will repatriate their foreign 

earnings and invest that money into US-based jobs. Apple Inc., for example, 

announced its intention to repatriate approximately 245 billion USD and invest more 

than 350 billion USD in the American economy in the next 5 years. This idea is not 

new; the US Congress did something very similar in 2004 by offering companies a 

“repatriation holiday” during which the repatriation of foreign earnings would be taxed 

at just 5.25%.  

The hope was that repatriated money would be used for R&D (research and 

development) funding, salary increases or other productive and valuable investments 

such as hiring American workers and even engaging in M&As (mergers and 

acquisitions). However, this did not happen; many companies channeled the funds to 

shareholders in the form of dividend payments and share repurchases. For 

Dharmapala, Foley and Forbes (2011) the problem is that cash is fungible, meaning 

a company could tell the government that it is repatriating a certain amount to invest 

in the country, but this would release the same existing amount in their budget for 

purposes such as increased executive compensation, payment of dividends and 

share repurchases. The authors find evidence that a 1 USD increase in repatriations 

was associated with an increase of almost 1 USD in payouts to shareholders. 

Thus, doing the same thing twice and expecting a different result could be interpreted 

as madness, especially considering the long-term cost of the “repatriation holiday”; a 
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large corporation postponing the repatriation of foreign earnings as a way to avoid 

taxes in the home country would interpret a “special tax” as a great incentive to keep 

a large stock of earnings overseas, since it not only avoids taxes in the home country 

but is also sometimes “gifted with a special discount”. 

The idea that firms postponing the repatriation of foreign earnings will be rewarded in 

the future is evidenced by Brennan (2010). According to that author, after the 

“repatriation holiday”, there was an increase in the rate at which companies added to 

their stockpile of foreign earnings kept overseas. The long-term result has been an 

aggregate increase in new foreign earnings added to the overseas stockpile that is 

greater than the amount of funds repatriated pursuant to the holiday. 

Given the effect over time (an increase in the rate at which firms add to their stockpile 

of foreign earnings kept overseas) of tax cuts on foreign earnings, we ask the 

following question: Can an instrument such as tax deferral cause the transformation 

of a subsidiary into a headquarters? Tax deferral is an important instrument that 

allows government to maintain revenue even if investments have moved abroad. 

Through deferral, a foreign subsidiary pays foreign tax rates on its current earnings 

and the difference between foreign and home tax rates on the earnings repatriated. 

However, this instrument does not prevent a greater global distribution of capital in 

the long term, nor does it prevent effective taxation on capital following a downward 

trend. Firms can indefinitely defer repatriation of their foreign earnings, reinvesting 

those earnings in subsidiaries and thus reducing their tax bills (i.e., there is an 

erosion of the tax base through international income shifting). 

Ultimately, through the reduction of investments in the home country in the long term, 

a corporate structure change will also occur, namely, home country firms will become 

“foreign companies”, i.e., they will transfer their headquarters to a country with a 

more beneficial tax system and maintain only a controlled company in the home 

country (i.e., they effect a corporate inversion). A reduction of the firm’s investment in 

the home country makes it unjustifiable for the firm’s headquarters not to be the 

subsidiary firm in a different country. 

The objective of this work is to show that instruments such as tax deferral may 

accelerate this process of changing the corporate structure rather than delaying it, as 
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one might intuitively imagine. The literature pays substantial attention to tax 

competition and the allocation of multinational firms’ investments. Host governments 

are interested in attracting certain types of investment projects, particularly those 

made by multinational firms. These investment projects are more profitable and allow 

access to technological knowledge, management skills or brand name. The projects 

bring social benefits by positive externalities through technological spillovers or 

increases in competition (Devereux, Griffith and Klemm, 2002).  

According to Devereux, Griffith and Klemm (2002), governments want to attract more 

profitable activity and conduct tax reforms to reduce the tax rate on investments. The 

OLI framework (see Dunning, 1977) suggests that multinational firms need 

advantages to offset the costs of establishing a factory in a foreign country and 

compete with local firms that do not face such costs. Additionally, corporate income 

taxes increase the cost of capital and discourage investment (Hines, 1999; Wilson, 

1999; Devereux, Griffith and Klemm, 2002; Griffith and Devereux, 2003). 

This discussion of tax competition involves the allocation of a firm’s investments from 

developing countries to developed countries and from firms in developed countries to 

countries known as “tax havens”. In the first case, Lu, Xue and Han (2010) elucidate 

that emerging economy governments encourage local enterprises to go global 

through favorable tax policies. These policies enacted by home governments help 

compensate for firms’ competitive disadvantages and organizational deficiencies so 

that they can better compete against experienced firms from advanced economies. 

Additionally, Rasiah, Gammeltoft, and Jiang (2010) state that firms in emerging 

countries invest abroad as an offensive strategy to acquire technology, brands, and 

marketing capabilities from developed countries. According to them, the home 

government’s role is to coordinate and encourage outward foreign direct investment 

activities through specific regulation. 

As for the second case, according to the OECD (1998), a tax haven is a jurisdiction 

that imposes no or only nominal taxes and presents itself as a place to be used by 

nonresidents to escape taxes from their country of residence (for example, Ireland 

and Luxembourg in Europe, Hong Kong and Singapore in Asia, and various 

Caribbean island nations in the Americas). Hines’s studies (1997,1999) report the tax 

elasticity of investment in neighboring countries (many of them tax havens) of −0.6, 
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i.e., a ten percent tax reduction (for example, reducing the corporate tax rate from 

35% to 31.5%) is typically associated with a six percent greater inbound foreign 

investment.  

Other evidence suggests that investment is even more tax sensitive than this; 

Altshuler, Grubert and Newlon (2001) compare the tax sensitivity of aggregate capital 

ownership reporting estimated tax elasticity that increased (in absolute value) from 

−1.5 to −2.8 in eight years (1984 - 1992). Moreover, Desai, Foley and Hines (2003) 

offer evidence of an average −1.5 tax elasticity of asset ownership. Finally, Altshuler 

and Grubert (2004) offer evidence of a −3.5 tax elasticity of investment. Thus, 

companies shift their investments to the most fiscally attractive countries, for 

example, from the United States to tax havens (see Hines, 1991; Collins and 

Shackelford, 1995). 

In this sense, the literature has been following the instruments adopted by the 

countries, particularly the United States, which has one of the largest marginal 

corporate taxes in the world (see Appendix A), to avoid the flight of these investments 

and the erosion of their tax bases. Taxation can put firms at a competitive 

disadvantage in worldwide markets; these firms incur lower profitability over time in 

relation to firms from countries with more favorable tax systems. For Hines (1991), in 

the case of the US , heavy tax obligations are likely to diminish the competitive 

positions of American firms through three standard channels in the following ways: (i) 

firms paying US taxes at high rates can retain a smaller fraction of their before-tax 

earnings than lightly taxed foreign firms; (ii) higher taxes increase the required 

before-tax rate of return on new investments, thereby reducing the volume of such 

investments; and (iii) high tax rates may induce firms to undertake tax-avoiding 

activities that are rational from the viewpoint of reducing their tax burdens but that 

ultimately undermine their long-term competitive positions. It is in this scenario that 

countries such as the United States adopt instruments such as tax deferral. Allowing 

the deferral of US taxes removes this competitive disadvantage (see Carrol, 2010). 

Previous studies developed models of capital flows and taxation focused on 

determining taxes in the presence of strategic competition for the same tax base (see 

Wilson, 1986; Zodrow and Miezkowski, 1986) and models of capital taxation in small 

economies that do not strategically compete with the rest of the world but 
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strategically interact with foreign investors who are uncertain about their institutional 

quality (see Araujo and Arvate, 2016). However, as far as we know, models focusing 

on the tax deferral effects on corporate structure have not been developed. We argue 

that tax deferral, as an instrument that does not require a foreign subsidiary to 

forward a portion of its foreign earnings to the home country, leads the home 

government that has enabled this instrument not to comply with it when no tax-

collection response is forthcoming. 

By considering an extensive game with full information between a home government 

and a multinational firm that expanded its sales by investing in a new foreign 

subsidiary, firms can exact punishment in response to government movement by 

turning their subsidiaries into headquarters (i.e., the grim trigger strategy in which a 

punishment continues indefinitely after the other player defects just once).  

We show by the equilibrium solution for this type of game that certain changes in tax 

legislation can have a costly outcome for one’s home country, namely, a “flight of 

multinationals from the country”. Furthermore, we evidenced that this happens 

through a reduced form analysis (using a probit model) together with a dynamic 

model. Following the debate between structural and reduced-form approaches (see 

Chetty, 2009; Heckman, 2010), we believe that through a structural approach it is 

possible both to specify a behavior model of the firm and to estimate the parameters 

of this model, which allows us to understand the effects of changes in a tax policy 

such as the use of tax instruments. 

In a reduced form analysis, our results suggest that tax liabilities to the home country 

originating from the repatriation of foreign earnings has a positive effect on the 

probability of relocation; in multinationals of countries with a worldwide system of 

taxation an increase in the repatriation tax increases the likelihood of relocation.  

The results of our dynamic model point to a demand by firms for tax savings through 

their choice of investment projects (firms invest in new foreign subsidiaries located in 

the lowest-tax countries). We show that the tax liabilities are an important factor in 

the "non-repatriation" decision, which has contributed to the increase in the likelihood 

of relocation. 
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Our work is organized as follows. We present a review of the literature on how 

investment location choices are made in Section 1. In Section 2, we present a firm’s 

location decision game. In Section 3, we present and discuss evidence of the “flight 

of multinationals from the country”. In Section 4, we summarize our findings and 

conclude with their implications.  
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1. CORPORATE INVESTMENTS APPROACH 

 

 

1.1. How are investment location choices made? 

 

 

A multinational firm first needs to decide whether to maintain its production in its 

home country and export or whether it will produce abroad. When deciding to 

produce abroad, the firm’s second decision is to choose between alternative 

locations and its third decision is to choose the mode of entry and scale of 

investment. The literature on foreign direct investments initially explored the reasons 

that some companies operate only in the domestic market while others decide to 

export or operate abroad through a subsidiary company. This literature also pays 

particular attention to the mode-of-entry in these markets and the amount that firms 

invest1. 

Regarding the choice of location of foreign investments, based on theories2 that 

would justify its existence, the probability of a company making a foreign investment 

depends on the following characteristics: (1) the destination location (from the point 

of view of the trade theory and OLI model), (2) the corporate headquarters (from the 

point of view of the new trade theory and OLI model) and (3) the fit or relationship 

between the corporate headquarters and the destination location (from the point of 

view of the new trade theory and liabilities of foreignness-LOF in the International 

Business-IB literature) (Nielsen, Asmussen, and Weatherall, 2017). 

One of the principles of the investment location studies of the characteristics of the 

destination location3 is that location implies the performance of the subsidiary 

company, so these studies test hypotheses that the greater the demand (market size) 

and the more advanced the human capital (education or skills) and the infrastructure 

                                                 
1 See Brouthers (2002); Sethi, Guisinger, Phelan and Berg (2003); Helpman, Melitz and Yeaple 
(2004); Boeh and Beamish (2012); Hennart and Slangen (2014); Arslan, Tarba and Larimo (2015); 
Hernández and Nieto (2015). 
2 See trade theory (Ricardo, 1817; Ohlin, 1933); OLI model (Dunning, 1977, 1979); new trade theory 
(Krugman, 1979) and liabilities of foreignness (Hymer, 1976; Zaheer, 1995). 
3 See Loree and Guisinger (1995); Friedman, Fung, Gerlowski, and Silberman (1996); Coughlin and 
Segev, E. (2000); Chung and Alcácer (2002); Carstensen and Toubal (2004); Head and Mayer (2004); 
Bobonis, and Shatz (2007); Basile, Castellani and Zanfei (2008); Forssbæck and Oxelheim, L. (2008); 
Spies (2010); Rogers and Wu (2012); Duanmu (2014); Rasciute, Pentecost and Ferrett (2014). 
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in a specific place, the more likely the place is to receive foreign investments. In 

contrast, locations with higher corporate tax rates and wages are unlikely to receive 

foreign investments.  

Drawing on empirical evidence, these studies generally confirm these assumptions. 

The only characteristics presenting substantial divergence in the evidence are found 

in the results for corporate tax rate and wages; for example, Chung and Alcácer 

(2002) found a positive association between wages and investment location choice 

(i.e., places with high wages attract more foreign investment). In examining the 

design of that study, Nielsen, Asmussen, and Weatherall (2017) report that one 

plausible explanation for such results is that high-wage locations were also the ones 

where infrastructure and institutions were strongest. For these authors, the diverging 

findings as to the effect of wages and taxes could be due to small effect sizes 

combined with the methodological challenges of accurately estimating such an effect 

without spuriously capturing other location characteristics that correlate with wages. 

The behavior of multinational firms is also analyzed through the institutional 

perspective4, i.e., there is an agreement that the nature and quality of host country 

institutions shape the behavior of firms providing opportunities and constraints (e.g., 

the additional risks and costs of doing business in an environment characterized by 

poor institutions5). Thus, there is an assumption that the probability of a location 

being chosen as a foreign investment destination depends on the development of its 

formal institutions6.  

The empirical evidence for this institutional hypothesis is relatively consistent; only 

Duanmu (2012) found the quality of formal institutions to be negatively related to 

investment choice. The author analyzed the behavior of Chinese multinational 

companies and concluded that such companies are less concerned about the 

political risk of the host country, and market potential (demand) was the primary 

driver of investment location choice. For Nielsen, Asmussen, and Weatherall (2017), 

                                                 
4 See institutional economics (North,1990). 
5Environments characterized by bureaucracy, corruption, political instability or the overall quality of the 
legal system (see Daude and Stein, 2007). 
6 See Basile, Castellani and Zanfei (2008); Du and Tao (2008, 2012); Alcantara and Mitsuhashi 
(2012); Kang and Jiang (2012); Duanmu (2012); Ramasamy, Yeung, and Laforet (2012); Kandogan 
(2012); Jandhyala (2013); Schotter and Beamish (2013); Lu, Liu, Wright and Filatotchev (2014); 
Petrou and Thanos (2014). 
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there is a correlation between poorly developed institutional environments and high 

market potential (high demand), so Chinese firms have a different perspective from 

other companies; they perceive these environments as less risky. The authors 

emphasize the importance of considering home country institutions in addition to host 

country institutions in the studies on investment location choice. 

Another premise taken as a driver of investment location choice is that the greater 

the concentration of firms in a particular industry in a given location, the greater the 

probability of this location being chosen as the destination of foreign investment. In 

the intra-industry agglomeration, knowledge spillovers arise (also known as 

localization or ‘specialization’ externalities). These positive externalities take place 

through imitation, personal networking among employees of different firms, and job 

market turnover (Arrow, 1962; Romer, 1986) and create dense linkages among co-

located suppliers and customers. For example, producers located near suppliers 

receive the benefits of greater availability and variety of inputs and lower average 

purchase cost (scale economics); they avoid hold-up contracting problems between 

upstream and downstream firms; and there is learning generation (a consequence of 

pressure to innovate due to strong local rivals and demanding customers) and 

knowledge spill-over (sharing of market information and technology) (Krugman, 1991; 

Krugman and Venables, 1996; Porter, 1998). 

Although the empirical evidence of the impact of intra-industry agglomeration on 

investment location is relatively strong, there is a debate on whether agglomeration 

economies emerge between firms belonging to the same industry or between firms 

belonging to different industries7. According to Jacobs (1970), knowledge may spill 

over between firms belonging to complementary industries, and this exchange of 

complementary knowledge can facilitate experimentation in innovation and 

consequently provide increasing returns. Interindustry agglomeration environments 

attract foreign investment since they present characteristics such as a high degree of 

interconnectedness to local and global markets and high levels of advanced producer 

services, which in turn make it possible to overcome the strength of the liabilities of 

                                                 
7 See Guimaraes, Figueiredo and Woodward (2000); Nachum (2000); Crozet, Mayer and Mucchielli 
(2004); Chang and Park (2005); Wakasugi (2005); Barrios and Strobl (2006); Li and Park (2006); 
Bronzini (2007); Pusterla and Resmini (2007); Basile, Castellani and Zanfei (2008); Du and Tao (2008, 
2012); Majocchi and Presutti (2009); Hilber and Voicu (2010); Tan and Meyer (2011); Crescenzi, 
Pietrobelli and Rabellotti (2013); Dimitropoulou, McCann and Burke (2013); Lee and Hwang (2014). 
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foreignness (i.e., the costs of doing business in a foreign country that put a 

multinational in a position unequal to that of its domestic rivals) (Goerzen, Asmussen 

and Nielsen, 2013). 

In addition to the characteristics of the location destination, corporate headquarters 

characteristics are important drivers of investment location decisions. According to 

the IB literature, competitive advantages are a necessary condition for foreign 

investments. Competitive advantages (e.g., superior technologies, brands, or 

management skills) are considered a “compensating advantage” before the liabilities 

of foreignness (Nielsen, Asmussen, and Weatherall, 2017). 

According to the resource-based view of the firm (Barney, 1991), the intangible asset 

of the firm (measured by R&D and advertising intensity) is a relevant resource for 

investment decisions both in attractive locations8 and in unattractive locations9 (with 

attractiveness being measured by the characteristics of the destination location). 

Nielsen, Asmussen, and Weatherall (2017) state that firms with strong competitive 

advantages compensate for the liabilities of foreignness with greater ease and 

therefore are willing to enter risky or hostile locations (e.g., locations where 

institutions are weak or are poorly connected to the global economy and thus are 

considered “unattractive locations”). 

Another relevant type of resource is the organizational knowledge acquired through 

the company’s experience in international markets. This learning also plays an 

important role in choosing the destination of the investment since it also makes it 

possible to avoid the liabilities of foreignness (Zaheer, 1995; Petersen and Pedersen, 

2002; Zaheer, Lamin and Subramani, 2009). Empirical evidence for corporate 

headquarters characteristics supports the hypothesis that highly experienced firms 

may be better able to expand to risky or hostile locations than less experienced firms 

(Johanson and Vahlne, 1977, 2009; Pak and Park, 2005; Lei and Chen, 2011). 

Finally, according to the literature, a combination of characteristics of the destination 

and the firm location are a determinant of foreign investment decisions. Among such 

combinations, location-specific experience (i.e., deep knowledge of the culture in a 

particular country) and the home-host country distance stand out. This experience 

                                                 
8 See Goerzen, Asmussen and Nielsen (2013); Makino, Lau and Yeh (2002). 
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makes the company more effective in a specific place, but the distance between the 

home country of the corporate headquarters and the destination location has a 

negative effect on the investment decision (since, according to the new trade theory, 

trade costs and frictions are strongly related to such distance) (Nielsen, Asmussen, 

and Weatherall, 2017). 

The IB literature10 also examined the impact of this distance on the behavior and 

performance of multinational firms. Studies such as Flores and Aguilera (2007) and 

Castellani, Jimenez and Zanfei (2013) report a significant negative association 

between distance measures and investment locations. 

 

 

1.2. Empirical evidence of the effect of taxation on investment location 

decisions 

 

 

One of the first models of capital flows and taxation11 suggests that an increase in the 

tax rate in an economy will cause a net capital outflow. This model considers that 

each jurisdiction will act in its own interest and will reduce the tax rate because it 

knows that higher tax rates on capital provoke this “flight”. For Caves (1996), a high 

tax rate discourages domestic investment. Firms are sensitive to tax factors and 

manage their financial flows to maximize expected posttax earnings (i.e., firms 

coordinate their activities to minimize the tax burden). Thus, the investment location 

choice encompasses a first choice between possible sites for a new plant and a 

second choice of allocation of capital expenditure and profit subject to being present 

in some jurisdictions, along with being subject to a tax system that imposes an 

additional tax burden on income repatriation. 

The first studies that empirically evaluated the effects of taxation on the first choice of 

location decisions12 used aggregate foreign investment data and were criticized for 

not using control variables to distinguish the impact of taxes on investment flows from 

                                                                                                                                                         
9 See Fiegenbaum, Shaver and Yeung (1997). 
10 For a review of this literature, see Shenkar (2012); Tihanyi, Griffith and Russell (2005). 
11 See WZM model (Zodrow and Mieszkowski, 1986; Wilson, 1986). 
12 See Boskin and Gale (1987); Young (1988); Murthy (1989). 
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other events. Slemrod (1990) extended this literature using the control variables of 

US unemployment, the real exchange rate and a measure of relative GDP in addition 

to considering a measure of forward-looking effective marginal tax rate. Another 

innovation was to consider the home country tax system and possible taxation on 

income repatriations. However, the author did not find empirical evidence that 

differences in home country taxation have an effect on foreign investment flows. 

One justification for this result would be the ability of firms from foreign tax credit 

countries to defer home country taxation. Devereux and Freeman (1995) extended 

the approach by Slemrod (1990) and by using both home and host country taxation 

found a significant impact of this taxation in explaining foreign investment flows. It is 

worth highlighting similar results in other research of the impact of various measures 

of taxation on foreign investment flows13. 

Four other studies (Grubert and Mutti, 1991; Wheeler and Mody, 1992; Hines and 

Rice, 1994; Mutti and Grubert, 2004) used aggregate data on subsidiary companies 

of multinational companies to investigate the level of investment in property, plant 

and machinery, along with the level of capital stock in foreign countries. Grubert and 

Mutti (1991) and Hines and Rice (1994) found evidence that the average tax rate has 

a negative effect on the aggregate capital stock of the subsidiary company. In 

contrast, the results by Wheeler and Mody (1992) indicate that tax does not play a 

significant role in investment decisions. The possible reasons for these results are 

differences in the dependent variable, differences in the determination of the host 

country tax rate and differences in control variables (Devereux and Maffini, 2007). 

Finally, Mutti and Grubert (2004) found evidence that the location of production would 

be more sensitive to factors such as taxation and that tax elasticity has grown over 

time. 

Considering a much richer set of data allows us to tap into the differences between 

firms; some studies have used individual company data combining both a corporate 

headquarters and its subsidiary companies. For example, Devereux and Griffith 

(1998) analyze the impact of effective average tax rates on the decision to locate 

production abroad (specifically, the choice of US firms among production locations in 

                                                 
13 See Billington (1999); Cassou (1997); Gorter and Parikh (2003); Bénassy-Quéré, Fontagné and 
Lahrèche-Révil (2005); Bellak and Leibrecht (2005). 
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the UK, France and Germany). The authors found evidence that the effective 

average tax rate is significant in this decision (for example, a decrease of one 

percentage point in the UK effective average would increase by one percent the 

probability of a US firm opting for the UK as a location to produce abroad). 

Similar to Devereux and Griffith (1998), Stöwhase (2002) found a significant impact 

of an average tax rate for firms’ production industries. There is also a significant 

impact of the statutory tax rate for firms in service, finance and R&D industries (i.e., 

for firms that find it relatively easy to move taxable income to lower-taxed countries). 

Finally, three other studies attempt to shed light on location decisions, namely, 

Grubert and Mutti (2000); Altshuler, Grubert and Newlon (2001); and Altshuler and 

Hubbard (2003). The three studies consider the impact of average tax rates on the 

location of capital owned by subsidiary companies of US multinational firms 

aggregating the data on subsidiary companies within each host country and found 

evidence that sensitivity to tax has changed over time. 

With respect to the second choice, the location of earnings, Grubert and Mutti (1991) 

and Hines and Rice (1994) found evidence of very large effects of taxation on the 

location of profit (for example, Hines and Rice indicate that an increase of one 

percentage point in the host country tax rate can reduce reported profit by 6%). 

Bartelsman and Beetsma (2003) used industry-level data on added value to 

investigate profit shifting in OECD countries. The authors estimated that at the 

margin more than 65% of the additional revenue from a unilateral tax increase is lost 

due to a decrease in the reported income tax base (i.e., there is profit shifting due to 

the tax rates in other countries). 

In addition, numerous studies have investigated the impacts of tax rates on the 

location of profit together with the form and size of income repatriated to corporate 

headquarters. Hartman (1985) stated that taxes on dividend repatriations would not 

affect the investment decisions of subsidiary companies. Firms are indifferent 

between paying a dividend now and paying a dividend in the future, as the tax rate 

should remain unchanged. However, when examining this issue, Hines and Hubbard 

(1990) and Altshuler, Newlon and Slemrod (1993) found a significant impact of tax 

price on the size of dividend repatriations (by using matched data on US 
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headquarters and their foreign subsidiary companies the authors observed that only 

16% of the observed firms paid dividends to their corporate headquarters, and very 

little US tax revenue was raised from the receipt of dividends from foreign subsidiary 

companies). 

For Grubert (1998), Hartman’s hypothesis can be rejected, since firms can choose 

how income is repatriated. In examining tax return data on payments of royalties, 

interest and dividends from foreign subsidiary companies to US headquarters, the 

author found it indicative that the form of repatriation is heavily influenced by tax rates 

(for example, the author found that the tax rate on the repatriation of dividends 

negatively affects the payment of dividends and positively affects the payment of 

royalties and interest). Altshuler and Grubert (2003), starting from this same line of 

analysis, also found significant effects of taxation on the choices of alternative 

strategies such as cases in which the subsidiary company can invest in passive 

assets against which the corporate headquarters can borrow or in related subsidiary 

companies that can be used as vehicles for tax-favored repatriations. 

Finally, Desai, Foley and Hines (2001, 2007), again reviewing the basic issue of the 

impact of taxes on dividend repatriations using data on matched subsidiary and 

corporate headquarters, found evidence that dividends from subsidiary companies 

are sensitive to the tax rate (i.e., an additional tax burden on the repatriation of 

income has a negative effect on dividend repatriations). 
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2. THE FIRM’S LOCATION DECISION GAME 

 

 

2.1. Environment 

 

 

A game highlighting the characteristics of a location decision involving a home 

country and a multinational firm is developed. Consider an environment with two 

agents, namely, home government and firm.  

The objective of a home government is to maximize tax revenues, and it does not 

participate in tax competition with other countries. However, it maintains the capacity 

for tax revenue to influence the choice of local firms’ headquarters with a specific tax 

instrument, namely, deferral. In deferral, a foreign subsidiary pays foreign tax rates 

on its current earnings, reinvests the balance, and pays the difference between 

foreign and home tax rates only when earnings are repatriated to home-country 

headquarters. Firms maximize the return on their investment regarding the tax of 

each country and the deferral policy of the home government. If the home country 

firm is subject to a worldwide system of taxation, the firm’s return on investment is 

taxed by the government in each country (i.e., home and foreign), but the tax credit 

practice by source countries to tax the corporate earnings of overseas activities only 

when the earnings are repatriated (i.e., deferral) promotes the effective tax rate 

reduction paid on capital invested abroad. Firms can invest abroad (in a country with 

territorial treatment of active foreign earnings) to acquire technology, brands, and 

marketing capabilities or simply “to seek out their customers” (i.e., to expand sales).  

Home governments and firms have full information, and the environment between 

them is noncooperative. There are two “types” of home government. One type can 

renege and other cannot renege on the initial deferral. However, firms cannot modify 

the initial decision to invest (given the elevated cost) but can modify their corporate 

structure decision (i.e., the definition of who is the headquarters and who is the 

subsidiary) at any time. 

The sequence of decisions in the environment is as follows. First, the home 

government chooses a deferral policy. In our investigation, it is not relevant to treat 
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the case if the home government does not initially give the deferral. Thus, we are 

restricted to the option in which the home government gives the deferral. The firm 

knows that the home government gives the deferral, observes taxes among countries 

and decides where to locate its investment. When the home government signals its 

type (i.e., when it either reneges or does not renege on its commitment to deferral), 

the firm’s reaction is triggered. Multinational firms can avoid elevated taxes without 

the home country’s deferral of their foreign incomes by becoming foreign 

corporations, typically by “inverting” the corporate structure (i.e., the foreign 

subsidiary becomes the headquarters and the headquarters becomes the subsidiary) 

or maintaining the headquarters in the home country. 

 

 

2.2. Sequential Game between the Home Government and Firms 

 

 

We explicitly choose the payoffs of the game with a realistic scenario (see Appendix 

B). In our environment, one firm invests $10,000 and earns $500 in the home country 

with a 30 percent tax rate. This firm pays taxes of $150 to the home country (30 

percent of $500), and the firm’s after-tax return is $350 or the return on its investment 

is 3.5 percent ($350 divided by $10,000). We assume that at the beginning of period 

1 the firm can face the following two options: either expand sales by investing 

another $10,000 in the domestic market or invest that money in a new foreign 

subsidiary to earn $500 with a 25 percent tax rate14. The game with the strategy of 

each player and its payoffs is shown in Figure 1. 

Solving the game by backward induction, we have one Nash equilibria (NE). The 

government gives the deferral and the firms do make FDI. In sequence, the 

government may confirm or not confirm the deferral (no renege/renege). For the firm, 

if the government reneges on the deferral, the best strategy when looking a payoff is 

to relocate the headquarters elsewhere. In contrast, if the government does not 

renege on the deferral, the firm chooses to renege given the better payoff. Thus, the 

firm’s best strategy is to relocate independent of the government’s strategy. The 

                                                 
14 In this model, the foreign affiliate’s earnings and domestic earnings are denominated in US dollars. 
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government knows this scenario and chooses to renege given that the payoff is even 

higher. Thus, the government reneging and the firm relocating is an NE (150, 3.6%).  

 

 
Figure 1. Dynamic game in extensive form 
Source: own elaboration 
 

It is interesting to observe that if the game is played for N rounds finitely, the 

noncooperative solution is maintained; however, if the home government reneges on 

the deferral, the firm then punishes the government by relocating its headquarters 

(i.e., we have the same NE).In short, we believe not only that taxes have an effect on 

investment location decisions but also that an instrument such as tax deferral can 

cause the transformation of a subsidiary into a headquarters. In considering our 

game and the studies described in Section 1, our main hypothesis is as follows: 

 

H1. Instruments such as tax deferral accelerate the process of changing the 

corporate structure rather than delaying it. 
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3. REDUCED FORM ANALYSIS AND DYNAMIC MODEL 

 

 

3.1. The impact of the changes in taxes 

 

 

Evidence from previous studies suggests that home country factors such as high tax 

rates may increase outward FDI (see Caves, 1996). Similarly, a review of previous 

studies on international taxation reveals that companies can relocate their homes to 

avoid high home country taxes. For example, McDermott Inc.’s move to Panama 

shows that multinational corporations can relocate their headquarters with the aim of 

saving taxes, and dissatisfaction with the government’s behavior leads them to 

threaten to relocate (see Hines, 1991; Vernon, 1998; Gordon and Hines, 2002). 

Since 1982, the US tax rules have promoted a wave of corporate inversions. US 

multinationals engaged in M&A transactions for the purpose of relocating their 

headquarters abroad (see Desai and Hines, 2002). The worldwide system of taxation 

places US multinationals at a competitive disadvantage, as they have lower 

profitability over time in relation to firms from countries with a more favorable system 

of taxation (e.g., a territorial system of taxation) (see Hines, 1991). 

These M&A transactions involve inserting a new foreign headquarters into the 

multinational’s corporate structure (see Figure 2). The former US headquarters 

becomes a subsidiary and after the reversal, the dividends of both foreign and US 

operations USare received by the new foreign headquarters. The new corporate 

structure is beneficial since tax liability with the payment of dividends for the new 

foreign headquarters is lower than the costs associated with the US taxation of 

foreign income. 

The literature discusses two reasons that multinational corporations want to relocate 

their headquarters as follows: (i) to avoid controlled foreign corporation (CFC) rules 

(which are intended to protect the home country tax base against profit shifting 

through imperfect transfer pricing (to give one example), but which limit the 

company’s ability to defer taxes and shift earnings within the group); and (ii) to avoid 

residual taxes on foreign-source dividends (Voget, 2011). We followed this literature 
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and tested the effect of taxes on the reduced form in the decision to relocate 

headquarters. For this purpose, we use a set of data (financial and ownership 

information about firms) obtained through the Orbis database. 

 

U.S.
Operations

Foreign
Operations

Dividends Ownership1

New Foreign 
Headquarter

Dividends 2

U.S.
Operations

Foreign
Operations

Dividends2Ownership

Corporate Structure 
Pre Inversion

Corporate Structure 
Post Inversion

Corporate 
Headquarter

Subsidiary

U.S. Headquarter owns all worldwide operations

New Foreign Headquarter owns U.S. and foreign operations separately

Subject to full U.S. taxation 

Subject to adjusted U.S. taxation (repatriations, foreign tax credits)

1

2

 
Figure 2. Impact of corporate inversions 
Source: Desai and Hines (2002), with modifications by the author 

 

We identified 310 multinational companies that relocated their headquarters (we 

extracted the relocations of headquarters from the Zephyr database) between 2008 

and 2017. For a more detailed perspective, Table 1 shows the country of origin and 

the country of destination for relocations of multinationals’ headquarters. In the Orbis 

database, 6629 firm groups can be identified as multinationals, but we need 

unconsolidated financial reporting (along with balance sheet and earnings 

information for at least one foreign subsidiary) to distinguish between headquarters 

and foreign subsidiaries. This reduces our sample size to 2394 multinationals, 161 of 

which relocated their headquarters to another country. 
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Table 1. Cross-country headquarters relocations (to be continued) 

Relocating from 
Relocating to 
AE AO AT AU BE BG BH BM BR CA CH CN CY DE DK DZ FI FR GB GI HK IE IL IN IS JP KR KW KY LU MT MX NL NO NZ QA RU SE SG TW US VG VN WS SUM 

ARAB EMIRATES AE                                  1                 1  
ANGOLA AO                                                 -    
ARGENTINA AR                                                 -    
AUSTRIA AT           1   1    1 2 1      1 1   1       1    2   1     13  
AUSTRALIA AU            1      1        1         1    3  3        10  
BELGIUM BE                  2 1           1    1         1        6  
BULGARIA BG                                                 -    
BAHRAIN BH                                                 -    
BERMUDA BM    1        1         1                    1          4  
BRAZIL BR   1           1                           1          3  
CANADA CA            1              1       1 1       8        12  
SWITZERLAND CH  1   1         1    1 2          1 1    1     2  4        15  
CHILE CL         1                                          1  
CHINA CN                     1                              1  
CYPRUS CY                                  1                 1  
CZECH 
REPUBLIC CZ            1                                       1  
GERMANY DE   2  1      2 3 1  1   5 6  4     2    1   4   1     11        44  
DENMARK DK        1         1                 1    1   1          5  
ALGERIA DZ                                                 -    
SPAIN ES          1 1   1    4 3             2 1   1     6        20  
FINLAND FI    1        1  1 1   1            3   2    1 6 1  2        20  
FRANCE FR     2         1     1           1         1  5        11  
UNITED 
KINGDOM GB 1   1    1  2  3 1 1    1   2 1   1    2    1 2  1 1  1  10 1       34  
GIBRALTAR GI                                                 -    
GREECE GR                        1                           1  
HONG KONG HK                                                 -    
IRELAND IE                   1                                1  
ISRAEL IL                                 1        3          4  
INDIA IN                                                 -    
ICELAND IS                                                 -    
ITALY IT           1                   1           1          3  
JORDAN JO       1                     1                       2  
JAPAN JP                   4  1            1 1     1 1 17        26  
KOREA KR                     1     1               5          7  
KUWAIT KW                                                 -    
CAYMAN 
ISLANDS KY                                         1 2         3  
LUXEMBOURG LU          1                            1             2  
LATVIA LV                   1                                1  
MOROCCO MA                               1                    1  
MALTA MT                                                 -    
MEXICO MX                                                 -    
NETHERLANDS NL                  1            1                     2  
NORWAY NO             2      1                   4   2          9  
NEW ZEALAND NZ                                                 -    
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QATAR QA                                                 -    
PANAMA PA                                         1          1  
POLAND PL                              1                     1  
PORTUGAL PT                                         1          1  
RUSSIAN 
FEDERATION RU                                                 -    
SWEDEN SE               2   1 2        1   1    2       4 1       14  
SINGAPORE SG                                          1         1  
TUNISIA TN                   1                                1  
TAIWAN TW                                         1          1  
UKRAINE UA                1                                   1  
UNITED STATES US 1     1    3  3  1    4 1   1 1   1   3    2                22  
URUGUAY UY                                         1          1  
VIRGIN ISLANDS VG            1       1                                2  
VIET NAM VN                                                 -    
SAMOA WS                                                 -    
SUM   2 1 3 3 4 1 1 2 1 7 5 15 4 8 4 1 1 22 27 1 10 2 1 1 1 7 2 1 6 12 1 2 13 11 1 3 3 12 9 1 91 5 1 1   310  

Source: Orbis database and Zephyr database. 
Note: Table shows the number of multinationals registered in the Zephyr and the Orbis databases that relocated their headquarters between 2008 and 2017. 
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Unlike Voget (2011), who uses a logistic model (or logit model), we use a probit 

model (included fixed and year effects) since our dependent variable, “Relocate”, is a 

dummy variable that can take only two values; if a multinational relocates its 

headquarters to another country between 2008 and 2017, then the value is one; 

otherwise, it is zero. The conditional probability of relocating is estimated by 

regressing our dependent variable on a vector of explanatory variables described in 

Table 2. 

 

Table 2. Description of variables 

Variable Description 

Dependent variable 

Relocate  
Dummy variable that takes the value of one if the multinational relocates its 
headquarters to another country between 2008 and 2017, otherwise the value is zero. 

Explanatory variables  

Tax 
 
  

Sum of the multinational's foreign subsidiaries' tax payments divided by the sum of its 
foreign subsidiaries' pretax earnings. If the numerator of the tax rate is negative, the 
denominator of the tax rate is nonpositive, or if the implied tax rate is above 100%, the 
“Tax” variable is set to zero. 

Credit  

Dummy variable that takes the value of one if the multinational's home country 
generally provides foreign tax credits for dividend repatriations, otherwise the value is 
zero.  

Exempts 
  

Dummy variable that takes the value of one if the multinational's home country 
generally exempts at least 95% of dividend repatriations from taxation, otherwise the 
value is zero. 

Size  
Logarithm of the multinational's total turnover (sum of unconsolidated headquarters 
and all available subsidiaries' turnover) in thousands of US dollars.  

Assets  
Logarithm of the multinational's total assets (sum of unconsolidated headquarters and 
all available subsidiaries' total assets) in thousands of US dollars.  

Leverage  

Ratio of the multinational's total nonequity liabilities to its total assets (sum of 
unconsolidated headquarters and all available subsidiaries' debt figures and total 
assets).  

Profitability 
  

Ratio of the multinational's earnings before interest and taxes over its total assets 
(sum of unconsolidated headquarters and all available subsidiaries' earning figures 
and total assets).  

Foreign Ratio of the multinational's foreign earnings over its total earnings. 
Source: Orbis database and Zephyr database. 
Note: Our sample begins with firms that control at least one subsidiary and themselves are not controlled by 
any other single entity (Orbis database identifies these firms as a "GUO"); next, we include subsidiaries that 
are ultimately controlled by each "GUO" (in the Orbis database, a subsidiary is considered ultimately controlled 
by the “GUO” if all links in the ownership chain between it and the “GUO” have ownership percentages greater 
than 50 percent). 
 

Our variable of interest is the average effective tax rate of a multinational’s foreign 

subsidiaries, i.e., “Tax”. In line with Voget (2011), we consider this an appropriate 

measure because tax averaging is generally allowed for in determining foreign tax 
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credits. For countries with a worldwide system of taxation the coefficient of the 

variable “Tax” should be negative if the incentive to avoid residual taxes contributes 

to relocating headquarters, since low “Tax” values correspond to high residual taxes 

on foreign-source dividends. To allow different coefficients between countries with a 

worldwide system of taxation and countries with a territorial system of taxation, we 

interact the “Tax” variable with the dummy variables “Credit” and “Exempts”. 

According to Voget (2011), the inclusion of multinationals from countries with a 

territorial system of taxation as a control group allows us to validate whether the 

variable “Tax” is indeed a proxy for the residual taxation of repatriated earnings; 

therefore, we expect that this variable only exerts effect on the treatment group (i.e., 

multinationals from countries with a worldwide system of taxation) because otherwise 

it would capture some other firm-specific effect that would not be related to the 

residual taxation of foreign earnings. 

For control variables, we follow Desai and Hines (2002) and Voget (2011) and 

include the following variables: "Size"; "Assets"; "Leverage"; "Profitability" and 

"Foreign". We included the variable "Profitability" to ensure that the imputed tax rates 

do not accidentally proxy for profitability, as profitable firms tend to have higher 

imputed tax rates. Finally, to test whether multinationals from countries with a 

worldwide system of taxation are more sensitive to residual taxation as their share of 

foreign earnings increases, we interact the variable "Foreign" with the 

variables/interaction "Credit x Tax" and "Exempts x Tax". Table 3 shows the 

descriptive statistics for the entire sample. 

 

Table 3. Descriptive statistics 

Variable Obs Mean Std.dev. Min Max 
Relocate       2.394            0.0672          0.2509  0.0000            1.0000  
Tax       2.394            0.2215          0.2182  0.0000            1.0000  
Credit       2.394            0.1914          0.4117  0.0000            1.0000  
Exempts       2.394            0.8837          0.4117  0.0000            1.0000  
Size       2.394            13.685            2.350  0.0000            20.569  
Assets       2.394            14.122            2.585            5.623            22.997  
Leverage       2.394            0.5999          0.2376  0.0000            1.0000  
Profitability       2.394            0.0630          0.0978         -0.6433              1.236  
Foreign       2.394            0.3655          0.4365  0.0000            1.0000  
Source: Orbis database and Zephyr database. 
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Table 4. Regression results 

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

  
No 

separation Separation Assets Foreign 
Foreign 

Interaction 
Tax -0.614     

        (0.603)     
Credit x Tax  -3.794** -3.408** -3.452** -4.117** 

        (1.653)        (1.701)        (1.665)        (1.784) 
Credit x Tax x Foreign     -4.956* 

            (3.451) 
Exempts x Tax  -0.388 -0.474 -0.465 -0.727 

         (0.577)        (0.632)        (0.638)        (0.655) 
Exempts x Tax x Foreign     1.578 

            (1.301) 
Size 0.035 0.050  0.089* 0.087* 

        (0.039)       (0.037)        (0.043)        (0.043) 
Assets   0.057   

          (0.041)   
Leverage -0.124 -0.146 0.105 -0.018 -0.026 

        (0.372)        (0.385)        (0.381)        (0.395)        (0.393) 
Profitability 0.115 0.067 0.506 0.380 0.548 

        (1.336)        (1.370)        (1.063)        (1.042)        (1.103) 
Foreign    0.178 -0.042 

           (0.243)        (0.270) 
      

Year Effects? Y Y Y Y Y 
Firms Fixed Effects? Y  Y  Y  Y  Y  
N 2394 2394 2394 2394 2394 
Notes: Regressions are probit regressions where the dependent variable "Relocate" is a dummy 
variable that takes the value of one if the multinational relocates its headquarters, otherwise the value 
is zero. We also associate a fixed effect to the regression and include dummy variables for each year. 
Standard errors are provided in parentheses and the significance levels are *10%, **5%, ***1%. Our 
sample contains 2.394 multinationals, 161 of which relocated their headquarters to another country. 
This number is lower than the 310 multinational companies that relocated their headquarters initially 
identified, because we need unconsolidated financial reporting and balance sheet information for at 
least one foreign subsidiary. 
 

Our results (see Table 4) show that when we do not distinguish between 

multinationals from countries with a worldwide system of taxation and multinationals 

from countries with a territorial system of taxation, Regression (1), the variable "Tax" 

has an insignificant effect on the probability of relocating headquarters. However, 

when we condition this variable for multinationals from countries with a worldwide 

system of taxation, Regression (2), our results show a significant coefficient and a 

negative sign. Thus, similar to Voget (2011), lower average effective tax rates of 

foreign subsidiaries increase the probability of relocating headquarters to these 

multinationals. For multinationals from countries with a territorial system of taxation 
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(interaction "Exempts x Tax"), the coefficient is insignificant. In Regression (3) we 

replaced the variable "Size" with "Assets". The coefficient of "Assets" is non-

statistical significance, but the results remain very similar. 

According to Voget (2011), when there are costs associated with relocating 

headquarters, the magnitude of income that benefits from relocation should matter. 

We tested this statement by including the variable "Foreign" in the Regression (4) 

and found a positive effect, albeit insignificant. Finally, in Regression (5) the 

interaction "Credit x Tax x Foreign" presents a negative sign and therefore, the 

multinationals of countries with a worldwide system of taxation react with greater 

sensitivity to the residual taxation if the share of foreign earnings is above average. 

 

 

3.2. Dynamic model 

 

 

Model. The reduced form analysis establishes the responsiveness of important 

decisions (for example the relocation) to changes in taxes. However, it has little to 

say about tax instruments such as tax deferral. The use of a dynamic model has 

important implications,15 since it allows us to discuss the impact of unobserved 

variables on firms’ choices and earnings and to evaluate the implementation or 

maintenance of a policy, for example, the deferral tax in our case. We have adapted 

the model by McClure (2018), seeking to understand whether the deferral tax 

accelerates the transformation of a subsidiary into a headquarters. 

We do not explain the role of home government in this development. That 

notwithstanding, we assume that it establishes a tax policy (such as a worldwide 

taxation and tax deferral) that maximizes its tax revenue allowing the maintenance of 

expenses at current levels and a balanced budget. Firms see this change in tax 

policy as a random shock.  

There is a relationship, established through home tax liabilities, between the adoption 

by the home government of instruments such as tax deferral and the effective tax 
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rate. In a taxation or a worldwide system of taxation, firms pay tax on the income of 

their foreign subsidiaries when repatriating it (i.e., there is a home tax liability), 

however, firms can "defer" such liabilities. By choosing not to repatriate (i.e., “defer” 

the home tax liabilities), firms pay a lower effective tax rate. The effective tax rate is 

therefore obtained by the "combination" of the statutory rate (tax rate on 

headquarters’ earnings paid to home country), the host country’s taxation (tax rate on 

the subsidiary's earnings paid to the country receiving the investment) and the 

reinvestment amount (subsidiary’s earnings not repatriated). 

Thus, in this model a firm chooses a set of investment projects in new foreign 

subsidiaries. Three factors affect the yield of these projects, namely, the effective tax 

rate, the home tax liabilities, and the future earnings that a company has in the future 

relocation of the company's headquarters. The solution of our dynamic model passes 

through the knowledge of these relations. First, the location of each new foreign 

subsidiary can enable the headquarters to save on taxes. Specifically, if the firm pays 

the home country a 30 percent tax rate on its earnings and invests in a new foreign 

subsidiary with a 25 percent tax rate on its earnings, it pays a 27.5 percent effective 

tax rate. Thus, the firm chooses these projects to set its effective tax rate and 

maximize the headquarters’ income. 

Second, if the home country’s government adopts a worldwide system of taxation 

and deferral tax, these projects reduce firm earnings by creating home tax liabilities. 

The firm must define the reinvestment amount in its foreign operations (amount not 

repatriated) with the purpose of deferring the home tax liabilities incurred from these 

projects. Finally, these projects also affect future gains, as the relocation probability 

increases when the firm would not repatriate its foreign earnings. 

We describe the timeline for a set of investment projects in new foreign subsidiaries 

as follows: the headquarters pays a statutory rate  and selects the set of investment 

projects in new foreign subsidiaries by determining its effective tax rate  in the 

period . We assume that "core earnings" before any home tax liabilities are 

constant; therefore, the variation in headquarters’ pretax earnings arises only from 

the choice of investment projects in new foreign subsidiaries. After choosing its 

                                                                                                                                                         
15 See discussions on the use of the dynamic model and the simulated method of moments (SMM) in 
Eisenhauer, Heckman and Mosso (2015). 
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projects, the company incurs home tax liabilities, establishes the reinvestment 

amount of its foreign operations (amount not repatriated) and realizes net income. In 

the subsequent period, the firm decides whether to relocate its headquarters abroad; 

the relocation probability is determined by the amount not repatriated (the reduction 

of the firm’s investment in the home country makes it unjustifiable for the firm’s 

headquarters not to be the subsidiary).  

Following the same logic as McClure (2018), as the firm diverges further from paying 

the statutory rate, it must choose investment projects in new foreign subsidiaries 

whose location is in countries with the lowest tax rate (consequently, there will be 

greater reinvestment in its foreign operations, in other words, less repatriation). In this 

context, a headquarters will make optimum choices, that is, it will seek to maximize 

its income against the effective tax rate (the effective tax rate, as already mentioned, 

depends on the tax rate set by each country – home country and host country – and 

the availability of the rule for deferral). We describe the tax benefit for a marginal 

project by the following: 

Equation 1. Tax benefit for a marginal project 

 

      (1) 

where  is the effective tax rate, ;  is the statutory tax; and  is the tax-

avoiding technology parameter that describes how easily the firm can avoid taxes. 

We can impose conditions on as if it were a production function. However, by 

drawing on the empirical development, this variable will be generated within our 

estimates.  

Through this function, if , investments in new foreign subsidiaries would be 

lower given that there is less tax savings (it is worth noting that when such 

investments occur, there will be greater repatriation). However, if   the 

situation will be the opposite, that is, investments in new foreign subsidiaries would 

be higher given that there is a greater tax savings (in this case there will be greater 

reinvestment in its foreign operations, i.e., lower repatriation).  describes 
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the tax benefit for each project, and  is the expected reinvestment amount in 

its foreign operations (amount not repatriated). 

For a certain effective tax rate, , the expected reinvestment amount in its foreign 

operations is the sum of the reinvestment amount in its foreign operations of each 

investment project that is implemented by the company (that is, by the number of 

projects outside the home country). We have defined the expected total reinvestment 

amount as the following: 

Equation 2. Expected total reinvestment amount 

 

      (2) 

The sum in this expression is limited between 0 and . Thus, to convert this 

parameter to dollars, we include the scale parameter . 

As previously mentioned, the headquarters firm (infinite in its horizon) seeks to 

maximize its income against its effective tax rate. Thus, we define the firm's problem 

as the following: 

Equation 3. Firm's problem I 

 

      (3) 

Equation 4. Firm's problem II 

 

      (4) 

where  is the coefficient of impact of the difference between the effective and the 

statutory tax on the income of the firm’s headquarters (i.e., it represents the impact of 

tax liabilities resulting from the choice of a tax rate below the statutory rate). We 

could define it, but just as , it will be generated within the empirical model;  
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is the payment of the tax corresponding to the activity of the current period; 

represents, as we mentioned, the expected reinvestment 

amount in its foreign operations (amount not repatriated). Note that the sign of the 

last term in equation 4 is negative because the reinvestment in foreign subsidiaries 

(i.e., outside the home country) reduces the firm’s income (headquarters). However, 

there is not necessarily a reduction in the income of the group of companies in a 

holding company, for example.  

Finally, for our infinite-horizon decision problem of the firm, the dynamic equation of 

the firm will be the Bellman Equation as follows: 

Equation 5. Bellman equation 

 

      (5) 

The first-order condition (FOC) generates a Euler Equation that will be the steady 

state. 

 

Data and Estimation. We use the same dataset of reduced form analysis, adding 

only the variable reinvestment amount in its foreign operations. The foreign 

reinvestment (amount not repatriated) is calculated by the asset growth of the foreign 

affiliate and the asset growth of the consolidated headquarters (i.e., the difference 

between these two growth rates). A positive difference (foreign –consolidated) 

indicates that the asset growth is higher in the foreign country than for the 

multinational in aggregate, which should indicate that the foreign reinvestment in that 

country is higher (see Markle, 2015). 

Our model is solved and its parameters are estimated through the simulated method 

of moments (SMM) (see Appendix C). The SMM minimizes the weighted-squared 

distance between a set of empirical moments with a set of simulated moments by 

selecting a choice of parameters defined by the vector  as follows: 
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Equation 6. Parameter vector SMM estimator 

 

      (6) 

where  is the efficient weighting matrix, which is the inverse of the estimated 

covariance of moments .  is a vector of moments estimated from the empirical 

data, and  is the corresponding vector of moments estimated from the th 

sample simulated using parameter . The three parameters that comprise  are , , 

. We assume the discount rate, , of 1, which is consistent with the discount rate 

assumed by McClure (2018). To identify the parameters of our model, we first 

identified  and  through the equation of the expected reinvestment amount 

(equation 2). Next, we worked with the firm’s earnings (i.e., the term 

 of equation 4), which allowed the identification of . To 

isolate the effect of  and  from , we calculate the variance of tax strategies and 

the pretax earnings in natural logarithms. 

We also wish to identify the effect of choice of investment projects in new foreign 

subsidiaries on the probability of relocation. We assume that the firm (headquarters) 

decides whether to relocate the headquarters abroad based on the variance of tax 

strategies over time, , and expected reinvestment amount total, 

. Although the parameters are generated in steady-state, we created a 

reallocation probability solution between two periods as follows: 

Equation 7. Reallocation probability 

 

                   (7) 

 and  are obtained using the  in steady-state and the probability of relocation 

obtained through our reduced form analysis (using the probit model and following 

Voget, 2011). If  is positive; the overall benefits of the projects are 

growing and the probability of the firm reallocating increases. Otherwise, the 

probability decreases.  
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Finally, we know that by “deferring” the home tax liabilities, the firm pays a lower 

effective tax rate, that is, the home tax liabilities decrease the firm’s earnings. Thus, 

by knowing  and the tax liabilities parameter , we can measure tax liabilities as the 

percentage change in pretax income for the effective tax rate relative to pretax 

income if the firm paid the statutory rate; that is, tax liabilities are defined as follows: 

Equation 8. Tax liabilities 

 

      (8) 

Results and discussion. With the estimates of the coefficients of the structural 

parameters, we calculate . The effective tax rate is 22.2% (see Table 5, column 1). 

This tax rate is below the average statutory rate and therefore, the firms will invest in 

new foreign subsidiaries whose location is in countries with the lowest tax rate (i.e., 

these firms are looking for tax savings through their choice of investment projects). 

 

Table 5. Dynamic model results 

  (1) (2) (3) 

  All firms 
Worldwide system 

of taxation  
Territorial system 

of taxation  
Effective tax rate  0.222                    0.208                     0.245  
Tax liabilities effects 0.040                    0.040                           -    
Investment location effects in pretax earnings  0.015                    0.017                     0.014  
Expected reinvestment amount 0.601                    0.661                     0.562  
Investment location effects in relocate probability  0.044                    0.048                     0.041  

Notes: Parameter estimates and implications using the Simulated Method of Moments-SMM described in Appendix C. 
Column 2 presents parameters estimates and implications for the subset of firms subject to a worldwide system of 
taxation and tax deferral. Our results are obtained using the FORTRAN programming language (IBM Mathematical 
Formula Translation System). The tax liabilities effects are calculated by equation 8 and the investment location 
effects on relocation probability is calculated by equation 7. 

 

By knowing . and the tax liabilities parameter , we measure (using equation 8) the 

tax liabilities as the percent change in pretax income for the average effective tax rate 

relative to pretax income if the firm paid the statutory rate. We observe that tax 

liabilities reduce pretax earnings by an average of 4.0% (see Table 5, column 1) and 

therefore, tax liabilities will be an important factor in both the determination of the 
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location of the investments in new foreign subsidiaries and in the decision about 

whether or not to repatriate. 

However, even with this decline in pretax earnings, firms investing in a new foreign 

subsidiary whose location is in countries with the lowest tax rate achieve results (net 

earnings) that are approximately 1.5% higher (see Table 5, column 1). 

With the estimates of the effective tax, , and parameters  and , we calculate the 

expected reinvestment amount. We note that the firms only repatriate 39.9% of their 

foreign earnings, and the probability of relocation (calculated by equation 7) 

increased 4.4% (see Table 5, column 1); therefore, the reduction of the firm's 

investment in the home country makes it unjustifiable that the firm’s headquarters is 

not the subsidiary. 

For a more detailed investigation, we divided the sample into two groups and 

analyzed possible differences in results between countries adopting a territorial 

system of taxation and countries adopting a worldwide system of taxation and tax 

deferral by separately estimating the model for the firms with a worldwide system of 

taxation and that therefore adopt tax instruments such as tax deferral.  

We note that firms subject to a worldwide system of taxation, when compared to our 

entire sample of firms, have a lower effective tax rate, and the effects of tax liabilities 

on pretax earnings are higher. These multinationals therefore choose to locate their 

investment in new foreign subsidiaries in countries with a lower tax rate and have a 

higher expected reinvestment amount. Thus, we can say that they will be more 

responsive to tax incentives (see Table 5, column 2).  

The results from our reduced form analysis are similar to the results from our model. 

They also corroborate previous empirical evidence (Desai and Hines, 2002 and 

Voget, 2011). 

The literature suggests that investments are tax sensitive and therefore firms shift 

their investments to fiscally attractive countries (see, for example, Altshuler, Grubert 

and Newlon, 2001; Desai, Foley and Hines, 2003; Altshuler and Grubert, 2004). It is 

in this context that countries adopt instruments, including tax deferral, with the 

intention of avoiding such a flight of investments and the resulting erosion of its tax 



43 

base. However, firms are postponing the repatriation of foreign earnings and 

increasingly keeping high stocks of earnings overseas (see Brennan, 2010). This 

stance of reducing investments in the home country, in our view, contribute to 

corporate investment. 

First, similar to Desai and Hines (2002) and Voget (2011), we have obtained 

evidence that taxation has promoted corporate investment. This inversion occurs 

because it allows us to reduce the residual taxes on foreign-source dividends. 

However, this literature does not address the effects of tax instruments, such as 

deferred tax on the transformation of a subsidiary into a headquarters.  

We fill this gap and through our dynamic model, we have obtained evidence that 

multinational firms subject to a worldwide system of taxation not only choose to 

locate their investment to new foreign subsidiaries in countries with the lowest tax 

rate but also choose not to repatriate their foreign earnings. This result is consistent 

with the evidence obtained by Desai, Foley and Hines (2001, 2007) that the 

dividends will be sensitive to the tax rate. Nonrepatriation will also accelerate 

corporate investment, as our results point to an increase in the probability of 

relocation at these multinational firms. 
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4. FINAL CONSIDERATIONS  

 

 

The objective of this paper is to demonstrate that instruments such as tax deferral 

accelerate the process of changing both corporate structure and “multinational flight 

from the home country”.  

When making a foreign direct investment, a firm must choose the best place for that 

investment. However, countries are aware that firms are sensitive to tax factors and 

seek to maximize expected earnings after taxes; they act in their self-interest by 

reducing the tax rate to avoid the “flight” of capital or adopting instruments such as 

tax deferral that enable the government to maintain its revenue even though 

investments have been moved abroad.  

Firms that have an instrument such as the deferral tax at their disposal may 

indefinitely defer repatriation of their foreign earnings, provoking an erosion of tax 

bases through international income shifting. Countries such as the United States 

promote tax cuts and forms in the hope that large corporations will repatriate their 

foreign earnings. However, instead of stimulating repatriation these cuts and reforms 

actually encourage the maintenance of large amounts of earnings overseas, since a 

kind of “special discount” is interpreted as a “gift”. 

By deferring repatriation and reinvesting foreign earnings in its subsidiary, thereby 

reducing investments in the home country in the long term, the firm will have an 

incentive to become a “foreign company,” transferring its headquarters to a country 

with a more beneficial tax system. 

We began our investigation of “multinationals' flight” by examining how tax rules 

affect corporate investment decisions. By using a probit regression, we verify that 

multinationals residing in countries that adopt instruments such as tax deferral are 

more likely to relocate their headquarters if they derive earnings from foreign 

subsidiaries subject to low taxes. Multinationals in countries with a worldwide system 

of taxation have a greater incentive to avoid the residual taxation of foreign earnings 

in the home country. 
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Following this reduced form analysis, we estimate a dynamic model of location, 

repatriation and relocation choice. In this model, when the firm chooses a set of 

investment projects in new foreign subsidiaries, it can depend on the location of the 

new foreign subsidiaries to provide the headquarters with tax savings. We find 

evidence that firms subject to a worldwide system of taxation and tax deferral 

repatriate less than half of their foreign earnings; this occurs because repatriation 

generates tax liabilities that reduce the firm’s pretax earnings. Consequently, “non-

repatriation” causes an increase in the likelihood of relocation. 

Through the empirical evidence presented, we conclude that instruments such as tax 

deferral do not prevent a greater global distribution of capital in the long term, nor do 

they prevent effective taxation on capital from trending downward; this is because tax 

deferral promotes “non-repatriation” by making it attractive to relocate headquarters. 

This sensitivity of the location of multinationals’ headquarters to the tax rate has an 

important political implication; instead of a “repatriation holiday”, countries should 

consider the possible adoption of an exemption system in international taxation or 

analyze the possibility of reducing their corporate tax rates to “keep” the 

headquarters. 
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APPENDIX A 

 

 

Key Elements of the International Taxation 

Corporate investments can be discouraged when the top corporate tax rate in the 

home country is higher than the top corporate tax rate in all of its major trading 

partners and the home government taxes resident multinational firms on their 

worldwide income at the same rates applied to domestic firms (in this case corporate 

income taxes raise the cost of capital or the required rate of return on the 

investment).  

However, this disadvantage to investment can be offset by either a territorial system 

of taxation or a worldwide system of taxation and tax deferral. In this second system, 

multinational firms generally pay tax on the income of their foreign subsidiaries only 

when they repatriate the income, a delay of taxation termed “deferral”. Firms also 

receive tax credits for foreign income taxes paid that they can use to offset home tax 

liabilities. 

In contrast, a territorial system exempts most so-called “active” foreign income from 

taxation (i.e., a system that allows resident multinationals to pay only the foreign-tax 

rate on their overseas earnings). Moreover, some territorial countries have also 

adopted tough base-erosion protections whereby categories of foreign income are 

taxed. These protections, called controlled foreign corporation (CFC) rules, tax some 

forms of income (typically “passive income” such as interest and dividends received 

from investments in securities) on a current basis. 

In addition, another trend is the shift towards territorial tax systems. Most 

Organization of Economic Cooperation and Development (OECD) countries now 

have territorial systems (see Table 6). This has often induced multinational firms, US 

companies for example, to argue that the worldwide system places them at a 

disadvantage in relation to firms-based in territorial countries.  

In the case of the US, the top US corporate tax rate is higher than the top corporate 

tax rate of the other leading economies in the G7 (Canada, France, Germany, Italy, 

Japan and the United Kingdom) and higher than the average rate in the other OECD 
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countries (see Figure 3). However, despite its relatively high corporate tax rate, the 

United States raises less revenue from corporate income taxes as a share of GDP 

than other countries in the OECD (see Figure 4).  

 

Table 6. Territorial vs Worldwide Treatment of Active Foreign Earnings 
Territorial  

(Full exemption or exemption of 95 

percent.) 

Australia, Austria, Belgium, Canada, 

Czech Republic, Denmark, Estonia, 

Finland, France, Germany, Greece, 

Hungary, Iceland, Italy, Japan, 

Luxembourg, Netherlands, New Zealand, 

Norway, Portugal, Slovak Republic, 

Spain, Sweden, Switzerland, Turkey, 

United Kingdom 

 

Worldwide 

(Tax Deferral and Foreign Tax Credit) 

 

Chile, Ireland, Israel, Korea, Mexico, 

Poland, United States 

Source: Carroll (2010), with modifications by the author. 

 

 
Figure 3. Maximum Corporate Tax Rates by Country 
Note: Includes taxes of subnational governments 
Source: Organization of Economic Cooperation and Development – OECD (2016) 
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Figure 4. Corporate Tax Revenue as Share of GDP by Country 
Source: Organization of Economic Cooperation and Development – OECD (2016) 

 

US corporate tax revenues lag behind those of other developed countries because of 

a narrower tax base compared with other countries given that corporate tax rates 

abroad have fallen while the US rate has not. Therefore, deferral helps maintain the 

competitiveness of US companies operating abroad. According to Carroll (2010), 

deferral has the effect of relieving a substantial portion of the US tax, in present value 

terms, on the income of foreign subsidiaries of US companies. 

The US case substantially increases the importance of deferral. It is also important to 

recognize that deferral is not unique to the US system for taxing international income. 

Other countries that tax foreign earnings on a worldwide basis do not tax foreign 

earnings until such income is repatriated back to the home country. 
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APPENDIX B 

 

 

Calculation of the dynamic game’s payoffs 

First, the firm observes the home government’s tax policies for outward foreign direct 

investment activities for period 1. When there is a tax system with deferral, an 

alternative is to expand sales in the domestic market (i.e., the firm invests another 

$10,000 and earns $500). This firm pays taxes of $300 to the home country, and the 

firm’s after-tax return is $700 or a return on its investment of 3.5 percent. 

The second option is to invest in a new foreign subsidiary (i.e., expand sales). This 

subsidiary pays taxes of $125 to the foreign country and might remit at the end of the 

period, for example, $200 in dividends to its headquarters, reinvesting the remaining 

value in its foreign operations. One problem confronting the firm is future home tax 

liability on its foreign earnings when they are repatriated. When the firm repatriates 

dividends of $200 from a foreign subsidiary, that repatriation generates home tax 

liability of $1316 and the firm’s after-tax return is $712 or a return on its investment of 

3.6 percent. 

Tax systems with deferral offer firms opportunities to time their repatriations 

advantageously so at the end of period 1, the firm can trigger its home tax liability 

immediately by repatriating its earnings; alternatively, it can elect to defer home tax 

liability by reinvesting all of its foreign earnings. 

Given that there are two types of home government, consider first the case of a 

government whose objective is to maximize tax revenues. At the beginning of period 

2, this government has the following two options: to renege or not to renege on its tax 

promises after the firm has made an investment. When the government reneges on 

its tax promises, the firm’s after-tax return is $700 or a return on its investment of 3.5 

percent. The subsidiary pays taxes of $125 to the foreign country and a home tax 

liability of $25. The result is a home country tax revenue of $175. 

                                                 
16 The repatriation generates tax liability of 

. The foreign tax 

credits is  
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Alternatively, the firm can avoid home tax liability of $25 through a reorganization in 

which its subsidiary acquires the headquarters, in effect making the subsidiary the 

headquarters and the headquarters one of its subsidiaries. In this case, in domestic 

activities, the firm pays taxes of $125 to the “new” home country. In overseas activity, 

however, the firm pays taxes of $150 to the “former” home country. Regardless of the 

dividends it remits at the end of the period to its headquarters, its foreign tax 

payments exceed the home tax liabilities generated by their foreign incomes. This 

firm has “excess foreign tax credits” and can use the tax credits in one year to reduce 

its tax obligations on foreign source income in other years17. The firm’s after-tax 

return is $725 or a return on its investment of 3.6 percent. 

It is important to note here that the firm can delay dividend repatriation indefinitely or 

"invert” the corporate structure. Moreover, it is economically rational for a firm to 

transform a subsidiary into a headquarters even when the home government does 

not renege on its tax promises. In this case, the firm shifts taxable income to a 

jurisdiction in which it will face a lower tax rate, i.e., the “new” home country. Instead 

of remitting at the end of period $200 in dividends from subsidiary to headquarters, 

the firm dislocates $200 in taxable income by transfer pricing18 and in domestic 

activity pays taxes of $175 to the “new” home country. In overseas activity, however, 

the firm pays taxes of $90 to the “former” home country. The firm’s after-tax return is 

$735 or a return on its investment of 3.7 percent. 

 

 

 

 

 

 

                                                 
17 The laws of some countries, the US for example, allows taxpayers to use excess foreign tax credits 
in one year to reduce their home tax obligations on foreign source income in either of the two previous 
years or in any of the following five years. 
18 To understand how firms dislocate income across jurisdictions when they have a tax incentive and 
the ability to do so, see Devereux and Maffini (2007) and Markle (2015). 
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APPENDIX C 

 

 

Structural Estimation and Simulated Method of Moments (SMM) 

A structural estimate seeks to find a unique set of model parameters that reconcile 

the model with the data, i.e., through a structural estimate we have identified 

parameters that govern technology and preferences. In particular, we check if the 

models generate data that resemble data from real-world firms. In summary, 

structural models are useful because they allow estimating parameters that can be 

used to quantify the primitives that shape firm behavior (see Strebulaev and Whited, 

2012). 

Structural models can be solved and their parameters estimated through the 

simulated method of moments – SMM. According to Strebulaev and Whited (2012), 

the dynamic models present a solution in the form of a rule that prescribes optimal 

policy tomorrow given the current state of the firm. Through this rule it is possible to 

generate a panel of simulated data and track the ideal choices of the company. Thus, 

we can calculate interesting moments using the simulated data and a real dataset 

and then look for model parameters that make the simulated moments as close as 

possible to their corresponding actual moments. It is worth mentioning that the 

estimation requires at least as many moments as the parameters of the model. 

Thus, as mentioned by Strebulaev and Whited (2012), we follow the following steps 

for SMM estimation: 

First Set of Steps: 

1. We choose a set of moments to match (according to the number of 

parameters we want to estimate) and calculate these moments with real data and 

stack them in a vector. We denote the estimated vector of real moments as  in 

which  is an . data sample. 

2. We calculated the covariance matrix of moments. This is a weight matrix that 

should be inverted. We call this matrix .  
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Second Set of Steps: 

1. We pick starting values for the set of parameters, which we call . 

2. Using , we simulate the model, create simulated data and calculate the same 

moments that were calculated with the real data. This set of moments is also stacked 

in a vector. We denote this vector as  in which  is a simulated data sample 

(the simulated moments are a function of the parameter vector, , and can change 

when  changes). 

3. We form the SMM moment vector as the stack of simulated moments minus 

the stack of real moments. 

4. We form the SMM objective function as a weighted sum of squared errors in 

which the moment vector gives the “errors”, and the weights are given by the weight 

matrix. We denote this objective function as 

Equation 9. Objective function 

 

                   (9) 

5. We find the parameter vector, , that minimizes the SMM objective function. 

The SMM estimator  is as follows: 

Equation 10. Parameter vector SMM estimator 

 

                   (10) 

where  is the efficient weighting matrix, which is the inverse of the estimated 

covariance of moments .  is a vector of moments estimated from the empirical 

data, and  is the corresponding vector of moments estimated from the th 

sample simulated using parameter . 

 


