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Executive summary 

The aim of this thesis is to estimate international profit shifting by Multinational Enterprises in 

Europe. The framework by Huizinga and Laeven (2008) is applied, which model profit shifting 

incentives as a function of international tax differences. The novelty of this thesis is twofold: 

first, it replicates their study using new 2011 data. The dataset is similar to Huizinga and Laeven 

(2008), using detailed firm-level information on parents and subsidiaries from ORBIS, however 

with significantly more observations. Second, two alternative firm-level productivity proxies are 

introduced replacing the country based GDP per capita. The first proxy tested is a labor 

productivity measure and the second is a total factor productivity measure. 

Our findings show evidence of profit shifting in Europe by Multinational Enterprises today and 

to a similar degree as Huizinga and Laeven’s research. Small countries are found to be more 

sensitive to tax rate changes than large countries, and low tax countries experience net inward 

profit shifting on the account of high tax countries, which experience net outward profit shifting. 

In general no significant development in profit shifting or its impacts on tax rate elasticities and 

tax revenue base is found compared to Huizinga and Laeven (2008). Of the two productivity 

measures introduced, labor productivity shows a robust alternative with the advantage of only 

including firm-level variables in the regression, whereas total factor productivity is disregarded 

as a result of estimation bias.  
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1. Introduction and problem statement 
 

1.1 Introduction  
Jenkins and Wright (1975) predicted in the 1970’s that international profit shifting would be an 

increasing problem in the future. Almost 40 years after their publication profit shifting has 

proven to be a significant problem for many countries and is a top priority on the international 

and domestic political agenda. Even though there has been a convergence of policies and a 

promotion of one common European market place, corporate tax rates are still perceived and 

used as competitive tools to attract foreign direct investment and economic activity. The average 

tax rate has fallen approximately 10 percentage points over the last decade1

Currently, profit shifting is being debated intensively on the political scene; it is the top priority 

of the upcoming G8 summit in July and the G20 summit in September

 and it seems there is 

a race-to-the-bottom trend, which could be intensifying.  

2. Several cases of 

multinational enterprises being charged with, or accused of, tax avoidance across Europe have 

made the headlines. Among others are Starbucks, Google and Amazon in the United Kingdom3 

and Microsoft4 and Novo Nordisk5 in Denmark. The heated debate spans wider than Europe, 

where HP and Microsoft in the US have been accused of using tax havens such as Bermuda, 

Puerto Rico and other havens to avoid paying taxes6.  

Profit shifting often finds itself in a grey area, as multinational enterprises use loopholes and 

sophisticated tax schemes to avoid paying taxes, which ultimately makes it hard to prove in 

court. Lately the Danish tax authorizes, Skat, lost a 1.1 billion DKK case to the oil company 

Shell7

Profit shifting is a highly relevant topic and the topic is a billion dollar area for multinational  

enterprises (MNEs). Given the profit shifting debate, the above problems give rise to some 

.  

                                                 
1 Using Huizinga and Laeven (2008) sample of countries and KMPG’s 2011 tax report. 
2 http://www.interaction.org/work/g8g20 
3 http://www.bbc.co.uk/news/magazine-20560359 
4 http://www.dr.dk/Nyheder/Penge/2013/03/03/03201749.htm 
5 http://www.dr.dk/nyheder/penge/2013/02/05/112004.htm 
6 http://www.economist.com/news/special-report/21571557-corporate-profit-shifting-has-become-big-business-
price-isnt-right 
7 http://www.dr.dk/Nyheder/Penge/2013/03/22/115330.htm 
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interesting considerations. First, is it possible to empirically show the existence of profit shifting 

carried out by MNEs? Secondly, if there is indeed strong evidence of profit shifting, how 

sensitive might the MNEs in the involved countries be to tax rate changes? Third, is it possible to 

estimate how much the involved countries might be affected by profit shifting and what the net 

effects on their tax base are?  Much research has been done in the area of profit shifting. Most 

notably Huizinga and Laeven (2008) published an acknowledged paper on how to estimate profit 

shifting using economic theory and data on European MNEs. These topics and interesting 

considerations are the main motivation of this thesis.  

 

1.2 Problem statement 
Having the current situation and the increased focus on profit shifting in mind, the following 

problem statement is considered; 

>> How extensive is profit shifting behavior in Europe today, what are the implications 

of profit shifting and how has this developed since earlier research? << 

To approach this question, it is necessary to first identify the best method for measuring profit 

shifting behavior and then to find an acknowledged study for comparison. For this purpose, 

Huizinga and Laeven’s (2008) widely acknowledge article “International profit shifting within 

multinationals; A multi-country perspective” fulfills both requirements. It introduces a solid 

model, which has proven successful in estimating international profit shifting, yet with possible 

room for improvement. Moreover, as Huizinga and Laeven’s research is based on data from 

1999, using it for comparison presents the opportunity of highlighting a possible development or 

trend in profit shifting during the last decade.  

Having said this, the following sub-questions will be addressed throughout this thesis to help 

answer the main problem statement:   

• Using the method presented by Huizinga and Laeven (2008), to what degree is profit 

shifting present today? 

• Considering the current level of profit shifting and taxes, how sensitive are MNEs to tax 

rate changes?  



Master’s Thesis 2013 
 

Page 6 of 104 
 

• How does profit shifting in Europe affect the national tax revenue base of the different 

countries? 

• By comparing the outcome of the above three questions, is it then possible to determine 

a trend in the development in profit shifting and its implications on elasticity and the tax 

revenue base? If so, what does this trend describe?  

• Is it possible to improve Huizinga and Laeven’s model by changing the input variables 

and if so, how does this change the outcome to the first three sub-questions listed above? 

 

1.3 Research design 
The research design refers to how results are obtained and interpreted. There are two different 

approaches to consider, namely inductive and deductive reasoning. Using inductive reasoning 

the researcher will make or evaluate general assumptions from specific examples or statements, 

whereas in deductive reasoning the researcher conducts specific examples that can serve as 

explanations or predictors from general assumptions or universal laws/theories (Chalmers, 1999). 

This section considers whether the issues at hand are epistemological or ontological 

considerations.  The two considerations are vastly different, epistemology relates to what is 

regarded as acceptable knowledge within a discipline, and as a consequence, the epistemological 

paradigm builds upon the importance of natural science and methods to study the social reality 

(alternatively referred to as positivism). On the other hand, the ontological paradigm respects the 

differences between people and objects in natural science and therefore the researcher needs to 

grasp the subjectivity. Within the ontological paradigm, objects can be considered to have an 

external reality to social actors or a social construction build from perceptions and experiences 

by the social actors. In general terms this is referred to as objectivism and constructivism 

respectively (Bryman and Bell, 2003). Often, a classification is made between quantitative and 

qualitative research design. A quantitative study examines the relationship between theory and 

research using deductive reasoning with sampling of numerical data. A qualitative research 

design is typically more concerned with words rather than numbers using inductive reasoning 

(Bryman and Bell, 2003).  
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This thesis follows the quantitative approach where deductive reasoning is used to logically 

evaluate and explain profit shifting within Europe. Additionally, the thesis is of epistemological 

consideration where the importance of natural science is used to explain profit shifting and MNE 

behavior.  

The problem statement is approached following the structure visualized in figure 1 below. 

 

Figure 1 
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1.4 Introduction to profit shifting methods 
To better understand how profit shifting is possible, it is useful to understand the technical 

methods used to conduct profit shifting. The methods MNEs use to move profit around vary 

considerably, and it can be hard to prove or justify whether they are actually moving profit 

around or simply conducting normal business transactions. There are 3 common and known 

practices for shifting profit, the first one is known as transfer pricing, the second as financial 

leverage (thin capitalization) and the third as hybrid instruments.  

 

1.4.1 Transfer pricing  

Transfer pricing is the pricing of a transaction that takes place between affiliate businesses. In the 

transfer pricing methodology the distinction between a controlled transaction (a transaction 

between two enterprises that are associated with one another) and an uncontrolled transaction (a 

transaction between independent parties) is made (Feinschreiber, 2004), which is relevant when 

discussing profit shifting by MNEs.  

In relation to transfer pricing the arm’s length principle is important in understanding the 

problems associated with complex transactions and the opportunities to profit shift. The arm’s 

length principle is the international transfer pricing methodology that is agreed upon by OECD 

member countries for tax purposes in relation to MNEs (OECD, 2010). The arm’s lengths 

principle approach is to treat a subsidiary as a separate entity instead of one unified MNE, which 

means that the transaction should essentially be similar to an uncontrolled transaction.  

There are several potential pitfalls of the arm’s length principle and it leaves possibilities for a 

MNE to profit shift. First, given that the transactions between affiliate businesses need to 

resemble an uncontrolled transaction where goods are sold at market price, a problem arises 

when defining the price of goods that lack an existing market. For example, many companies 

transfer technology, know-how, blue-prints and other goods and/or services where there is no 

market price. The nature of this complex process leaves room for MNEs to transfer profit by 

overcharging for a product or simply selling blueprints or know-how for a significant price, 

which can move profit from one country to another. Secondly, improved communication 

technology and removals of trade barriers and/or tariffs makes it possible for MNEs to diversify 
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their supply chain across several countries (Webber, 2012).  Moving non-finished goods among 

countries make it significantly more difficult to track value added and establish market prices on 

the product, which again makes profit shifting possible.  

 

1.4.2 Thin capitalization 

The second approach is thin capitalization. Interest expenses are tax deductible whereas 

dividends are not. MNEs have the opportunity to fund operations in high tax countries with debt 

provided from a low tax country and besides moving profit from one country to another the 

MNE does not incur any additional trading costs.  Therefore, when a company is highly leverage, 

or thin capitalized, there might be an underlying incentive of profit shifting behavior. Huizinga, 

Laeven and Nicodeme (2008) presented a model to measure how a MNE’s optimal capital 

structure and debt policy is a function of international taxation rates. Their findings suggest that a 

foreign subsidiary’s capital structure does indeed reflect corporate tax rates. Thin capitalization 

has been in the center of attention for many countries during the last decades, United Kingdom 

changed its rules 3 times from 1994 to 2004 and Germany changed its rules in 2000, 2003 and 

2007 (Webber, 2012). As a result and in the regressions put forward in this thesis, financial 

leverage will also be considered as a variable.  

 

1.4.3 Hybrid instruments 

The third approach is called Hybrid instruments. Due to international differences in the rules for 

how financial instruments are treated, there is a possibility that the same financial instrument is 

treated as debt in one country and equity in another country. Such financial instruments are 

known as cross-border hybrid instruments.  

Hybrid instruments are favorable when the instrument used to finance foreign investments can be 

treated as debt in the host country and equity in the home country. In this case payments on the 

instrument are treated as tax favored dividends in the home country and deductible interest 

expenses in the host country. Therefore, taking advantage of hybrid instruments can lead to tax 

avoidance by MNEs. Research on the topic shows, that depending on the complexity of the 

hybrid instrument, the MNE can benefit from tax advantages in one of the countries and 

sometimes in both countries at the same time (Johannesen, 2012).      
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2. Literature review 
Profit shifting has been a popular topic within the academic sphere for the last 40 years. In this 

section the literature that has been important in the development of estimating profit shifting will 

be reviewed. The literature review distinguishes between two different kinds of research; the first 

part reviews the theoretical papers behind profit shifting behavior and the second part reviews 

the empirical papers on profit shifting.  

 

2.1 Theory based research 
The review of theoretical based research is limited to three recent articles, as they cover the 

theoretical literature sufficiently for the purpose of this thesis. The first two articles cover the 

theory behind the race-to-the-bottom topic, where the last cover the race-to-the-top topic.  

Haufler and Schjelderup (2000) present a two-period model of investment and mobility of 

capital. In the first period, they simulate a situation where two governments can endogenously 

choose the rate and base of corporation tax and in the second period they allow for foreign direct 

investment and transfer pricing. Given this situation and depicting Nash equilibrium, the model 

highlights the government’s point of view and the fact that there are indeed incentives to engage 

in tax competition which is motivated by profit shifting behavior of MNEs.   

Krautheim and Schmidt-Eisenlohr (2011) depict how tax competition evolves between two 

extremes, “a large developed country” and “a small tax haven” with heterogeneous firms. Taking 

the government’s point of view, similar to Haufler and Schjelderup mentioned above, the authors 

show that stronger firm heterogeneity in the two countries leads to increased tax competition, 

which in turn decreases the equilibrium tax rate – motivated by accommodating MNEs desire to 

profit shift. 

Peralta, Wauthy and Ypersele (2006) present a theoretical model for whether countries should 

control international profit shifting. Their paper is an extension of Raimondos-Møller and Scharf 

(2002), who consider a scenario where governments use transfer pricing rules strategically and 

leaves tax rates to be exogenous. Raimondos-Møller and Scharf (2002) show, that when 

governments chooses transfer pricing regulation non-cooperatively, transfer pricing leads to a 
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‘race to the top’.  

Peralta, Wauthy and Ypersele (2006) extend Raimondos-Møller and Scharf (2002) and set up an 

equilibrium model where the government controls two policy instruments; the level of corporate 

taxation and the monitoring (transfer pricing rules) of profit shifting by multinational firms. The 

model is built as a three stage game, where governments first choose how strict a transfer pricing 

monitoring policy they want to impose, then the corporate tax rate, and in the last stage the 

production and consumption takes place. The article shows that being lenient towards profit 

shifting can attract MNEs even though the corporate tax rate is higher than other countries, as the 

effective tax rate is still attractive. Thus the degree of transfer price monitoring can be used as a 

complement to corporate taxations. They further show that in a sub-game perfect equilibrium 

maximum one country is loose on monitoring policy, and that there is no run to the bottom on 

this policy instrument, contrary to what is often seen in tax competition.  

 

2.2 Empirical based research 
One of the earliest empirical papers on profit shifting was Jenkins and Wright (1975). Their 

paper examined profit shifting behavior of larger multinationals in the petroleum industry in the 

United States, which accounted for a significant share of total foreign investment at that point in 

time. Moreover, the authors stated that the petroleum industry could prove as a good indication 

for future tax problems in other industries. The authors estimate accounting rate of return by the 

ratio of earnings net of foreign taxes accruing to US foreign investments to the net book value of 

those investments. The same calculation for the foreign affiliates in the manufacturing industries 

is made excluding petroleum. When the two returns are calculated, the rates of return net of 

foreign taxes of multinational corporations is excepted to be the same across countries except for 

risk differentials. With data from 1966 to 1970 provided by the U.S. Department of Commerce 

the results show the accounting rates of return are much lower than average for the developed 

countries (Europe, Canada, Australia etc) and much higher than average in the less developed 

countries (Venezuela, Africa etc). This is concluded to be a too large difference to be explained 

by risk factor differentials, thus showing clear sign of profit shifting. 

Grubert and Mutti (1991) compared rates of profits across countries for subsidiaries of different 

parents. Using 1982 data from the U.S. department of Commerce on 33 different countries the 
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authors regressed two different profitability variables, the ratio of book income to sales and the 

ratio of book income to equity, on measures of effective and statutory tax rates. They find strong 

evidence that tax rates are a significant determinant of reported profits and equally interesting, a 

regression based on the inverse of the tax rates suggests a non-linear relationship between the 

influence of tax rates and reported profits, where reported profit is much more sensitive at the 

lower end of the tax rate continuum.  

Grubert, Goodspeed and Swenson (1993) use data from 1980 to 1987 including approximately 

600 foreign and 400 domestic companies, all with more than $50 million or more in assets, 

provided by Statistics Income Division and the Treasury Department. Contrary to several other 

mentioned authors in this report, the researchers use an indirect method when accounting for 

profit shifting. They argue that 50% of profit differentials between foreign and domestic 

companies can be explained by non-related tax characteristics whereas the remaining 50% 

cannot be explained, which then could be argued to be evidence of profit shifting. It is difficult to 

assess how much is due to profit shifting but it does, however, leave a good indication that profit 

shifting might be present which is in line with the literature in general. 

Klassen, Lang and Wolfson (1993) investigate tax rates effect on taxable income with 191 U.S. 

multinationals and compare changes in profitability of U.S. and non-U.S. operations and control 

groups. The authors show U.S. multinationals in 1986-87 and 1987-88 tend to shift income out 

and into the United States in predictable ways in order to minimize their tax base. However, the 

authors find no other significant differences in other periods. Their work has been criticized, by 

for example Devereoux8

Harris, Morck, Slemrod and Yeung (1993) use a sample of 200 U.S. manufacturing firms 

randomly chosen from the SIC 3000 industries from Compustat from 1984 to 1988. The authors 

argue that a firm’s U.S. income is likely to be roughly proportional to the size of its U.S. 

operations, and find evidence that U.S. tax liabilities as a fraction of either U.S. sales or assets is 

related to where its foreign subsidiary is located which is motivated by profit shifting. Their 

finding should be interpreted with care as it has been criticized for not being precise enough and 

, as all unexplained variation between the control groups is allocated to 

the tax variable and this might not be a realistic assumption.  

                                                 
8 Devereux, M.P., 2006 
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drawing conclusions from their paper is not straightforward due to numerous factors related to 

the methodology and data9

Harris (1993) investigated the difference around the Tax Reform Act of 1986 (TRA 86) where 

the U.S. corporate tax rate was lowered from 45% to 34% and how this affected profit shifting. 

Using data on 886 firms (646 U.S. domestic and 240 MNEs) from 1984-1990 from the 

Compustat database, the author consequently finds evidence of MNEs shifting profit into the 

United States.  

. 

Hines and Rice (1994) research is based on country-level aggregated data from the U.S. 

Commerce Department in 1982 and is considering tax revenue implication for the United States. 

Regressing profitability variables on tax rates and a Cobb-Douglas production function, the 

authors find significant signs of profit shifting. Similar to Grubert and Mutti (1991), Hines and 

Rice find evidence of more sensitivity around the lower tax rate spectrum for reported profit. 

Furthermore, Hines and Rice’s article inspired the work of Huizinga and Laeven (2008) for 

determining true profit, which will be the focus and serve as inspiration in this thesis. 

Collins, Kemsley and Lang (1998) investigate 577 manufacturing MNEs in the Compustat 

database from 1984 to 1992. Similar to Klassen et al (1993) the authors are trying to investigate 

whether tax differences will affect taxable income. They expect a negative relationship between 

foreign profit margin and foreign tax rate. The intuition is that U.S. MNEs will get tax credit for 

foreign tax paid but will not be refunded for any tax paid in excess of the U.S. tax rate, thus there 

is a strong incentive to profit shift into the U.S. when the foreign tax rate is higher. However, the 

authors differ from Klassen et al (1993) because they measure firm specific income shifting 

incentives for U.S. MNEs relative to each other and not as separate control samples. Using their 

methodology they find evidence that U.S. MNEs who face higher foreign tax rates than the U.S. 

tax rate, tend to have lower foreign profit margins than other MNEs. 

Demirgüc-Kunt and Huizinga (2001) examined the banking sector and profit shifting as a result 

of the sector becoming more international and globally integrated, and the fact that banks seem 

to have somewhat easier access to profit shifting given their complex nature. Using data from the 

International Bank Credit Analysis (IBCA) of 80 countries and approximately 7900 firms, the 

                                                 
9 See for example Devereux, M.P., 2006 or John Mutti’s extensive discussion and comment on the article. 
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authors distinguish between domestic and foreign banks, as foreign banks are expected to be 

relatively less sensitive to tax rates. The findings confirm that this is indeed the case which is 

partly explained by the available foreign tax credits and the opportunities to profit shift by the 

foreign banks. When controlling for several bank characteristics the authors find evidence of 

falling profit for foreign banks when statutory tax rates rise. 

Egger, Eggert and Winner (2010) use a dataset of 507.542 foreign- and domestically owned 

manufacturing plants in Europe to show whether ownership of a foreign plant can lead to tax 

savings.  They use data from 31 European countries between1999-2004 to estimate the average 

tax savings effect of foreign ownership. The authors find evidence that multinational firms have 

significantly higher profits than comparable domestic firms in low-tax countries, but lower 

profits than domestic firms in high-tax countries. More specifically, they show that the domestic 

firms paid 1.3 million Euro more in taxes than the average MNE in countries with a statutory tax 

rate of 39% or above, 0.37 million Euros in countries with a statutory tax rate between 35-39%, 

while tax savings on average is zero or negative in countries with lower taxes. They further 

explain the main method for tax savings to be profit shifting rather than debt shifting.  

Dharmapala and Riedel (2013) take a different approach in trying to estimate profit shifting. The 

authors measure how positive earning shocks affect parent companies’ earnings and their 

affiliates. They use a dataset consisting of 18000 observations on 4800 MNEs from AMADUES 

database (Bureau Van Dijk). The findings show parent companies that are exposed to earnings 

shock are associated with a significant and positive increase in pre-tax profit in their low-tax 

affiliates relative to the effect on the high-tax affiliates, which can be interpreted as a sign of 

profit shifting.    

The above-mentioned authors show strong evidence of profit shifting across borders and research 

has even indicated profit shifting at the sub-national level. Mintz and Smart (2004) examine 

income shifting behavior in Canada, as Canadian tax law does not require corporate groups to 

make consolidated income statements for tax purposes. The findings show that tax competition at 

the sub-national level also induces profit shifting and that profit shifting has a significant impact 

on tax revenue. Additional to the above reviewed articles is Huizinga and Laeven (2008). As 

their work is the main inspiration of this thesis, a separate section is reserved for the introduction 

and review of their work.    
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3. Methodology – Huizinga and Laeven, 2008 
The paper that this thesis will use in detail is Huizinga and Laeven, 2008. In our opinion it is the 

best paper to answer the questions put forward in the problem statement. It consists of both a 

theoretical and an empirical section, which is explained in detail below.  

 

3.1 Theory   
This section will introduce the theories applied throughout this thesis, including Huizinga and 

Laeven’s article, productivity measures and econometrics.  

 

3.1.1 Huizinga and Laeven (2008) - The economic model used  to estimate profit shifting 

In order to estimate profit shifting behavior it is necessary to consider some appropriate variables 

in an economic model that reflects what true profit should have been for a company in a given 

country and compare this with what the company is actually reporting.  

This basic main idea is first presented in Bartelsman and Beetsma (2003), who however use the 

wrong data. Huizinga and Laeven (2008) extended this main idea by constructing an economic 

model for estimating true profit, where true profit is defined as the profit a firm should generate 

based on its activity, estimated by the Cobb-Douglas production function. The model considers a 

MNE with affiliates that operate in n countries where the parent company is located in one of 

these countries denoted by p. The MNE can shift profit, denoted by Si, into country i by using 

transfer pricing techniques (cf. introduction to profit shifting methods). There is a cost associated 

with profit shifting and in this context, Huizinga and Laeven (2008) draw on the work by Hines 

and Rice (1994). Thus in the model it is assumed that the marginal cost of shifting profit is 

proportional to the ratio of shifted profit to true profits (Bi) denoted by Si/Bi where this ratio is 

denoted as γ. MNEs chose 𝑆𝑖 to maximize total after tax profit given by 

 

L = �(1 − ti )�Bi + Si −
γ
2

(Si)2

Bi
� − � Si

n

i=1

n

i=1

 

 

(Equation 1) 
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where total profit shifted into n countries by its parent MNE is non positive so that  ∑ Si n
i=1 ≤ 0, 

 is the Lagrange multiplier and 𝑡𝑖 is the tax rate and γ
2

(Si)2

Bi
10 is total expenses of profit shifting. 

In order to find the additional value added of profit shifted into country i the first order derivative 

of equation 1 is taken with respect to 𝑆𝑖and setting it equal to zero gives 

(1 − ti ) �1 − γ Si
Bi
� −  = 0 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑖 = 1, . . . ,𝑛. 

Moreover equation 2 reveals that the marginal value of profit shifting should be equalized across 

all affiliates and the parent company which evidently is 0. To examine a MNE’s incentive to 

profit shift into a country as a function of tax rate differentials across Europe, equation 2 is 

solved for the optimal profit shifting into country i which gives 

 

Si = �
Bi

γ(1 − ti)
� ∗

∑ � Bk
1 − tk

� (tk − ti)n
k≠i

∑ � Bk
1 − tk

�n
k=1

 

Equation 3 shows all other things being equal, that profit shifting 𝑆𝑖into country i is a function of 

tax rate differentials 𝑡𝑘 − 𝑡𝑖and the cost parameter γ. Reported profits denoted by  𝐵𝑖𝑟 is equal to 

Bi
r = Bi − Si which after plotted into equation 3 and rearranging ultimately gives 

 

Bi
r = Bi �1 − �

1
γ(1 − ti)

� ∗
∑ � Bk

1 − tk
� (ti − tk)n

k≠i

∑ � Bk
1 − tk

�n
k=1

� 

Taking logs on both sides and rewriting gives 

𝑏𝑖𝑟 = 𝑏𝑖 −
1
𝛾
𝐶𝑖  

Where 𝑏𝑖𝑟 = log (𝐵𝑖𝑟), 𝑏𝑖 = log(𝐵𝑖) and 𝐶𝑖 = � 1
(1−ti)

� ∗
∑ � Bk

1−tk
�(ti−tk)n

k≠i

∑ � Bk
1−tk

�n
k=1

.The C term is the center 

of attention and contains explicit information about profit shifting behavior. A negative C 

                                                 
10 Shifting expenses are assumed to be tax deductible (see Huizinga and Laeven 2008).  

(Equation 2) 

(Equation 3) 

(Equation 4) 

(Equation 5) 
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indicates that profit is being shifted out of country i by the MNE. 

Note that in this equation 𝐵𝑖 is not observable and thus has to be estimated. Again drawing on 

the work of Hines and Rices (1994) the true profit is assumed to be estimated by a Cobb-Douglas 

production function and thus to be a function of capital denoted by 𝐾𝑖 and labor denoted by 𝐿𝑖 

which are simultaneously employed to produce output 𝑄𝑖. The Cobb-Douglas production 

function estimates 𝑄𝑖 given by 𝑄𝑖 = 𝑐𝐴𝑖𝜀𝐿𝑖𝛼𝐾𝑖
𝜑𝑒𝑢𝑖 where A is a measure of productivity where 

GDP per capita is used a proxy and 𝑢𝑖 is a random error term. Assuming perfect competition, 

true profit is the cost of capital and thus is represented as 𝑄𝑖 minus the wage cost which gives 

 Bi = 𝑄𝑖 − 𝑤𝑖𝐿𝑖 , where 𝑤𝑖 is assumed to be equal to the marginal product of labor given by 

𝑐𝛼𝐴𝑖𝜀𝐿𝑖1−𝑎𝑘𝑖
𝜑𝑒𝑢𝑖. This leads to the true profit of Bi being equal to 𝑐(1 − 𝛼)𝐴𝑖𝜀𝐿𝑖𝑎𝑘𝑖

𝜑𝑒𝑢𝑖. Taking 

logs on both sides gives 

𝑏𝑖 = log(𝑐) + log(1 − 𝛼) + 𝜀𝑎𝑖+∝ 𝑙𝑖 + 𝜑𝑘𝑖 + 𝑢𝑖 

Where 𝑎𝑖 = log𝐴𝑖, 𝑙 = log 𝐿𝑖 and 𝑘𝑖 = log (𝐾𝑖). As the true profit 𝑏𝑖 has been derived, equation 

6 can be substituted into equation 5 to finally arrive at 

𝑏𝑖𝑟 = 𝛽1 + 𝛽2𝑎𝑖 + 𝛽3𝑙𝑖 + 𝛽4𝑘𝑖 − 𝛾�𝐶𝑖 + 𝑢𝑖 

Where 𝛽1 = log(𝑐) + log(1 − 𝛼), 𝛽2 = 𝜀, 𝛽3 = 𝑎, 𝛽4 = 𝜑 and 𝛾� = 1
𝛾
. Equation 7 is the main 

equation used to estimate true profit and will throughout this entire thesis be referred to as the 

profit shifting equation.  

Huizinga and Laeven furthermore derive elasticity equations to estimate tax rate sensitivity and 

profit shifting’s effect on tax bases for the countries in the sample. In equation 7 𝛾� is given as 1
𝛾
 

and 𝑏𝑖𝑟 is expressed in logarithm. Thus 𝛾� can be interpreted as the semi-elasticity of 𝐵𝑖𝑟 with 

respect to  𝐶𝑖, which with a bit of rearranging can be expressed as 𝛾� = 1
𝐵𝑖
𝑟
𝑑𝐵𝑖

𝑟

𝑑𝐶𝑖
. A practical aspect 

to notice here is that governments can affect reported profits (𝑏𝑖𝑟) through changes in 𝐶𝑖 which is 

a function of its tax rate. In relation to this, the elasticity of 𝐵𝑖𝑟 to changes in ti is defined as 

𝛾�  =  − 1
𝐵𝑖
𝑟
𝑑𝐵𝑖

𝑟

𝑑𝑡𝑖
  𝑓𝑜𝑟 𝑑𝐶𝑖

𝑑𝑡𝑖
 > 0 and 𝛾� = − 1

𝐵𝑖
𝑟
𝑑𝐵𝑖

𝑟

𝑑𝑡𝑘
   𝑓𝑜𝑟 𝑑𝐶𝑖

𝑑𝑡𝑘
  < 0. Finally Huizinga and Laeven put up 

a hypothetical situation in which the shifting cost-parameter goes to infinity and after some 

(Equation 7) 

(Equation 6) 
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algebraic manipulation derives true profit as 𝐵𝑖 =  𝐵𝑖
𝑟

(1−𝛾�𝐶𝑖)
, profit shifting as 𝑆𝑖 = 𝛾�𝐵𝑖

𝑟𝐶𝑖
(1−𝛾�𝐶𝑖)

, and 

profit shifting expenses as 𝐸 = ( 1
2𝛾�

)((𝑆𝑖)2

𝐵𝑖
)11

 

. 

3.1.2 Contribution of the thesis 

The model presented above is an approximation to measure profit shifting through the difference 

of reported profit by a firm and what its true profit should be according to a Cobb-Douglas 

production function estimate. There are some underlying assumptions that are important to keep 

in mind when applying the model, which we will elaborate on below. The productivity variable 

in Huizinga and Laeven’s Cobb-Douglas function is proxied by GDP per capita and this might 

not be a good approximation for productivity at the firm-level (a discussion of why is reserved 

for later).  

The contribution of this thesis, besides the use of recent data, is the alternative proxies for the 

productivity variable i.e. labor productivity and total factor productivity. The different proxies, 

including Huizinga and Laeven’s, are now explained in detail below:  

Huizinga and Laeven (2008) proxy A in the Cobb-Douglas function by GDP per capita defined 

as  

𝐺𝐷𝑃𝑖
𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑖𝑧𝑒𝑖

 

where 𝐺𝐷𝑃𝑖 is GDP for country i and 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑠𝑖𝑧𝑒𝑖 is the population size in country i. GDP 

per capita is a country-based productivity measure and given the nature of their sample which is 

firm-level data, this measure might not be the most appropriate.  

Maffini and Mokkas (2011) propose an alternative productivity measure in their research which 

is a total factor productivity (TFP) measure. The function is derived from 

Yi,t = Ai,tKi,t
αkLi,t

αL 

taking logs of both sides and rearranging gives 

                                                 
11 For further details see Huizinga and Laeven (2008). 
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ln�Ai,t� = ln�Yi,t� − αk ln�Ki,t� − αLln (Li,t) 

 

 Imposing constant returns12

ln�𝐴𝑖,𝑡� = ln �𝑌𝑖,𝑡
𝐿𝑖,𝑡
� − 𝛼𝑘ln (𝐾𝑖,𝑡

𝐿𝑖,𝑡
). 

 to scale finally gives 

Where Y is defined as EBIT + labor compensation (total cost of employees), K is defined as 

fixed assets, and L is defined as employment (total number of employees).   

By using 16.022 firms from ORBIS the authors use their productivity measure and find evidence 

of profit shifting behavior by MNEs and find TFP estimates. TFP differences between domestic 

companies and MNEs tend to be underestimated due to profit shifting behavior. Their TFP 

measure has been tested and is likely to serve as a better proxy for productivity when working 

with firm-level data. Estimating TFP can be done by calculations or through regressions. Maffini 

and Mokkas (2011) calculate TFP and Javorik (2004) estimates it through regressions, both 

providing reliable estimates of productivity.  

Alternative to the above two measures is labor productivity which is defined as 

𝑇𝑜𝑡𝑎𝑙 𝑟𝑒𝑣𝑒𝑛𝑢𝑒
𝑊 ∗ 𝐿

 

where W is the wage and L is the number of employees. Maffini and Mokka (2011) also tested 

this option with fine results. 

The following section will combine these productivity proxies with the profit shifting equation, 

to create the models analyzed in this thesis.  

3.1.3 Models applied in the thesis 

Model 1, which is identical to Huizinga and Laeven’s, will first be analyzed with focus on tax 

rate elasticity and the impact profit shifting has on tax revenue base. This facilitates comparison 

between Huizinga and Laeven’s study and ours, with the latter using more recent data.   

                                                 
12 That is αk + αL = 1 
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In sequence, two additional models using different proxies for productivity are analyzed in a 

similar manner. The three models are theoretically presented below. 

Model 1 

Model 1 is equivalent to Huizinga and Laeven’s model using the new data sample from 2011 (cf. 

data section). The model is defined as 

𝑏𝑖𝑟 = 𝛽1 + 𝛽2𝑎𝑖 + 𝛽3𝑙𝑖 + 𝛽4𝑘𝑖 − 𝛾�𝐶𝑖 + 𝑢𝑖 

Where 𝛽1 = log(𝑐) + log(1 − 𝛼), 𝛽2 = 𝜀, 𝛽3 = 𝑎, 𝛽4 = 𝜑 and 𝛾� = 1
𝛾
. The model is exactly 

equal to equation 7 presented previously. Thus, model 1 applies GDP per capita as the 

productivity measure. The rational for testing model 1 is to draw a comparison between Huizinga 

and Laeven’s conclusion and results based on their data from 1999 and this thesis using data 

from 2011.   

Model 2 

Model 2 is a modification of Huizinga and Laeven’s model (equation 7) where the 𝑎𝑖, log of 

GDP per capita, is substituted with the log of labor productivity defined as   

ln �
𝑇𝑜𝑡𝑎𝑙 𝑟𝑒𝑣𝑒𝑛𝑢𝑒

𝑊 ∗ 𝐿
� 

Labor productivity is measured on a firm-level basis which should more accurately reflect the 

productivity of the individual firm and thus give a more precise estimate (Maffini and Mokka, 

2011).  

Model 3 

Model 3 is also a modification of Huizinga and Laeven’s model (equation 7) where the 𝑎𝑖, log of 

GDP per capita, is substituted with Maffini and Mokkas’ productivity measure defined as 

ln�𝐴𝑖,𝑡� = ln �𝑌𝑖,𝑡
𝐿𝑖,𝑡
� − 𝛼𝑘ln (𝐾𝑖,𝑡

𝐿𝑖,𝑡
). 

which is a total factor productivity measure, thus taking all factors into considerations (opposed 

to labor productivity). This approach is on a firm-level basis and should therefore result in a 

more precise estimate of 𝑎𝑖. 
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Given the differences of the models, they are also expected to generate somewhat slightly 

different results, especially in terms of the productivity. 

 

3.1.4 Econometrics 

In order to estimate profit shifting with the variables derived from Huizinga and Laeven the 

analysis relies on general econometric principles. The standard OLS is used to estimate the 

variables, which then are used to draw conclusion on the magnitude of MNEs’ profit shifting 

behavior. The 7 basic OLS assumptions need to be fulfilled in order to rely on the econometric 

output and the statistical significance tests and for the estimates to be best linear unbiased 

estimators (BLUE)13. In order to determine whether the OLS assumptions are fulfilled and to 

adjust the model accordingly, a series of tests are performed, among others; SAS 

heteroscedasticity test, White and Breusch-Pegan heteroscedasticity test, a multi-collinearity test 

and Sargan test of overidentifying restrictions. White’s heteroscedasticity-consistent standard 

errors (White, 1980) are reported in all regressions14

 

. Besides the normal OLS regression, part of 

the thesis uses instrumental variables in which case it is appropriate to use the two-stage least 

square approach. SAS’ syslin regression is applied to get the correct standard errors for 

significance test (see appendix 1 for more information on econometric theory). For partial R-

square, Sargan test of overidentifying restrictions and F-test of excluded instruments, STATA 

instead of SAS is used due to shortcoming of SAS (see appendix 2 for all SAS and STATA 

codes).  

 

3.2 Limitations 
In order to precisely estimate profit shifting behavior in Europe, all data should be available for 

all firms in Europe. On a theoretically level, one would only be able to see how much profit is 

being shifting in or out of Europe if all data was available. However this is not the case and this 

is seen as the most severe limitation of the project.  

Another limitation, later explained in the data section, is the transparency of Huizinga and 
                                                 
13 See Appendix 1 for the 7 OLS assumptions 
14 See Appendix 1 for in-depth explanations 
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Laeven’s data. The data is limited to their definitions of variables and choice of database. Thus, 

when replicating their study it is expected that differences might occur on how the data is sorted. 

It is believed, overall, there is a good foundation to make a valid comparison. Additionally, this 

thesis includes a larger sample in order to more precisely estimate profit shifting behavior, and 

thus can support general conclusions and comparisons. 

In the discussion, several points will be brought to attention in order to discuss these limitations, 

how the thesis could be interpreted and what the consequences are.  

In respect to delimitations, this thesis is limited in two aspects. First, following Huizinga and 

Laeven only cross-sectional data for one year is considered in the analysis. The testing of profit 

shifting using panel data is reserved for future research. Second, this thesis is completely 

empirical and theoretical in scope, thus results will not be discussed and interpreted in respect to 

political or social impacts or consequences.  
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4. Data 
The data section is comprised of two sections; the data sample and the summary statistic, which 

introduces the definitions and construction of the sample, and the characteristics of the data 

sample respectively. 

4.1 Data sample  
The purpose of the data sample section is to provide the reader with a thorough understanding of 

the data behind the empirical analysis, to the point where the study is possible to replicate. This 

includes sample definitions, the raw data source, choice of database, quality requirements, 

variable definitions, as well as a description of how the data was prepared for the actual analysis. 

To ensure the best foundation for comparison with Huizinga and Laeven, data source and 

definitions are aligned with those of the article when possible. 

 

4.1.1 Sample definitions  

Sample countries for this research paper include the 27 European Union members, as well as the 

three ‘EØS’ countries Iceland, Liechtenstein and Norway, which are not part of the EU. The 

three ‘EØS’ countries are included in the sample, as they are a part of the common European 

market place and excluding them would lead to a biased estimate of profit shifting behavior in 

Europe. The sample is furthermore driven by the data availability, as the data quality is best for 

European countries. It must be noted that, excluding the rest of the world may lead to downward 

biased estimate of European profit shifting, as the incentive to profit shift represented by the C 

variable is likely underestimated. This is based on the assumption that European multinationals, 

especially the larger ones, have business activity in some of the world’s tax havens, which are 

mainly located outside Europe (Desai et al, 2004). A full list of the sample countries, as well as 

the sample countries used in the benchmark research by Huizinga and Leaven is found in 

appendix 3.The list illustrates a small divergence in the two paper’s sample countries, which 

should be kept in mind when comparing the results.  

The sample is restricted to multinational enterprises, which consist of a parent company with at 

least one foreign subsidiary. The subsidiary must be located in a different country, as this thesis 

is interested in international profit shifting. A parent company is defined in accordance with 
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ORBIS definition of a group ultimate owner (GUO), which is a company that controls at least 

50.01% of its own shares. Thus, if a company is a group ultimate owner and has a subsidiary in 

one of the sample countries, different from its own location, it is considered a parent in this 

thesis. A subsidiary on the other hand, is defined as a company, where at least 50.01% of its total 

shares are owned by another single firm. A subsidiary is considered domestic if it is located in 

the same country as its parent and foreign if it is located elsewhere.  

 

4.1.2 Raw data 

Raw data originates from two different levels; firm-level, which is general accounting data, and 

country-level, which includes measures like taxes and GDP.   

Firm-level data is extracted from the ORBIS database which is compiled by Bureau Van Dijk. 

There are two advantages of using ORBIS. First, the database provides accounting data on most 

European firms, both private and public, as well as their ownership relationship. The ownership 

relation is especially important when matching subsidiaries with their parent companies, as non-

consolidated statements for the subsidiaries are used. Secondly, Huizinga and Laeven use the 

same database15

The actual firm-level data includes; general accounting data, the company’s location, its 4 digit 

NACE code, which is an industry classification, and its parents name and location. More 

specifically we extract operating revenue, pre-tax profits, earnings before interest and taxes 

(EBIT), fixed assets, gearing, total cost of employees, and number of employees. A complete 

overview of the accounting data, its ORBIS description, and its function in the regressions is 

presented in table 1. All data, except gearing and number of employees is in thousands of 2011 

, which makes it possible to apply the same definitions and criteria when 

extracting data, increasing the chances of obtaining a base sample similar to Huizinga and 

Laeven. It is necessary to emphasize, that it is near impossible to obtain exactly the same sample 

of companies as Huizinga and Leaven, as this is not disclosed in their paper. Thus, using a 

different data sample, it is not possible to show the exact change in profit shifting behavior from 

1999 to 2011. However, using the same data definitions and a larger sample size should justify 

an overall comparison and give an indication on what way profit shifting in Europe has 

developed since 1999.  

                                                 
15 Huizinga and Laeven used the Amadeus database, which is a part of the ORBIS database.   
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USD, regardless of the company’s location and home currency16

The country-level data used in the analysis include top statutory taxes on corporate income, GDP 

per capita, population, and the countries corruption index score. Top statutory corporate tax rates 

are obtained from PriceWaterhouseCoopers annual worldwide tax summaries report 2012, which 

report the corporate income tax for the majority of countries in the world. Tax regimes are in 

most countries rather complicated, as the actual tax rate can depend on anything from income 

bracket to the line of business or industry the company operates in. Taxation can furthermore 

occur at different levels, such as national and sub-national level. For the purpose of this thesis, 

the country’s standard tax rate was chosen when available, otherwise a rate was constructed from 

multiple rates or preferred for other reasons (see table 6 for a list and the reasoning behind the 

choice of each tax rate). GDP per capita and population size are extracted from the World Bank’s 

data bank, a country neutral database. A country’s corruption index score is taken from the 

corruption perception index, another worldwide country neutral organization. A full list of all 

raw data sources are presented in table 1 on the next page.  

. As the accounting data is 

necessary in constructing the variables used in the empirical analysis, a data quality criteria is 

imposed, excluding companies missing data on location, parent, operating revenue, profit before 

tax, EBIT, fixed assets, gearing, total cost of employees, and number of employees.  

 

  

                                                 
16 ORBIS defines all account data in USD 



Master’s Thesis 2013 
 

Page 26 of 104 
 

  



Master’s Thesis 2013 
 

Page 27 of 104 
 

4.1.3 Sample variables 

The main dependent variable in all three models is the log of EBIT. Alternatively, the log of pre-

tax profits is used as the dependent variable in the robustness check. EBIT is preferred over pre-

tax profit, as it is a more pure measure of operating activity, and therefore better for estimating 

profit. However, pre-tax profit is interesting in relations to thin capitalization, as it is affected by 

interest expenses. 

The log of fixed assets is chosen to represent capital input based on the two assumptions that 

manufacturing companies are heavily reliant on fixed assets over intangible assets and that fixed 

assets can be valued more accurately than intangible assets.  

Labor input is, for the majority of the regressions, represented by the log of total labor 

compensation, or alternatively by employment, the log of number of employees. Labor 

compensation is preferred over employment, as it accounts for the wage level in each country, 

and enables comparison across countries. As the number of employees is the traditional measure 

for labor input, it is tested for all models to see if it provides fundamentally different results. 

Financial leverage is included as an explanatory variable in the robustness check, and is defined 

as gearing, the ratio of total assets to total equity. Financial leverage is included as it is expected 

to put downward pressure on pre-tax profits due to the high interest expenses. Financial leverage 

is furthermore relevant for profit shifting, as it is often associated with thin capitalization. High 

financial leverage might also affect EBIT, not trough interest expenses but by making investment 

choices less flexible. 

As for the productivity variable, the proxy varies for each model. In model 1, productivity is 

represented by the log of GDP per capita. The rational is that a country’s GDP per capita should 

reflect the country’s technological development, and thus be a suitable proxy for productivity. As 

mentioned earlier this is a country-level productivity measure and not a firm specific. In model 2, 

productivity is measured by the log of labor productivity. The rational here is to create a simple 

firm-level proxy for productivity. Last, in model 3, productivity is represented by the log of a 

firm specific TFP calculation. TFP is tested in the hope of achieving the most accurate firm-level 

productivity measure. The discussion of advantages and disadvantages of the different 

productivity measures is reserved for the discussion. 
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The last variable is the composite tax variable C, which is constructed in accordance with the 

theory of Huizinga and Laeven (2008). Definitions for all variables are presented in table 1 

above.  

 

4.1.4 Data sample preparation 

This section presents a step by step manual on how the final data sample was created. The 

sample (summarized in table 2 and table 3) was created based on two raw datasets. The first 

dataset contains accounting data on all subsidiaries, their location, as well as who their parent is. 

The second dataset contains accounting information on all the parent companies (GUO).   

- First a location is assigned to the subsidiary: Domestic if it is located in the same country 

as its parent or foreign if it is not. All parent companies are by definition domestic.  

- Here the first data quality issue with ORBIS arises. Some parents appear twice in ORBIS 

with the same company name and GUO status but located in two different countries, 

which is by definition not possible. This is considered as an ORBIS error, which must be 

manually corrected. In this case the observation with the highest revenue is considered 

the parent. The remaining observations with the same parent are considered subsidiaries. 

This issue concerned 258 parent companies.   

- Then it is determined if the parent is a MNE. A list of parents with at least one foreign 

subsidiary in the sample is created, and then each subsidiary, foreign or domestic is cross-

checked with this list.  

- If a parent is not a MNE it is deleted along with all its domestic subsidiaries.  

- Then a main industry is assigned to all observations based on its Eurostat 4-digit NACE 

code. All observations with a NACE code between 1000-3500 are assigned the main 

industry “manufacturing”. All other companies are assigned the main industry “Other”. If 

an observation is missing the 4-digit NACE code, it is deleted, as this is needed to 

determine whether it is a manufacturing or service company. This is only the case for a 

handful of observations.  

- At this point, all subsidiaries under the same parent are aggregated at a national level to 

one observation. This is done by aggregating all variables of a company’s subsidiaries 

located in the same country. If a parent has multiple subsidiaries in the home country 
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(country where the parent is located), they are aggregated to one domestic subsidiary 

observation. They are not however aggregated with the parent, which is kept as a separate 

observation17

- Here the second data quality problem with ORBIS arises. After aggregating the data, for 

some parents their location specified in the subsidiary dataset differs from the location 

given in the parent dataset. For example; multiple subsidiaries in the subsidiary dataset all 

have A.P. Møller Mærsk as their parent company. They all have A.P. Møller Mærsk 

located in Denmark. In the parent dataset A.P. Møller Mærsk is for some reason located 

in Belgium. This is an issue for 171 companies. Going through these manually, it is 

determined that it is the location of the parent company observation which is wrong. This 

is considered an ORBIS error. The 171 parent observations with wrong location is 

corrected to correspond with the location provided in the subsidiary dataset.      

.  

- A check is made to see if the 171 companies are still MNEs. If not they are deleted. 

- At this point all observations fulfill the sample definition criteria. 

- Now all observations (which are on a national level) are matched with the country’s top 

statutory tax rate, corruption index score, population and GDP per capita. 

- This dataset is used to create the composite tax variable C, which is an indications of 

company X located in country Z’s incentive to profit shift. Thus a company, for instance 

A.P. Møller Mærsk and all its subsidiaries, have a different C variable for every country 

it is located in. The C variable is calculated in accordance with the method presented by 

Huizinga and Laeven (2008) using tax rates from each country a company is present in 

and sales as a proxy for activity.     

- Three different C variables are calculated. The regular C variable as described above, a C 

variable for the individual subsidiary and its parents (called the C variable vis-à-vis 

parent), and last a C variable for the subsidiaries, including only foreign subsidiaries 

(called the C variable vis-à-vis subsidiaries).  

- After the C variable has been calculated, it is time to transform most of the data to log 

values to create the remaining regression variables. As it is impossible to take the log of 

negative and zero values, all companies with number of employees, EBIT, pre-tax profit 

                                                 
17 Huizinga and Laeven show that this type of aggregation does not affect the relationship between actual profits, 
reported profits and taxes, when using their method to estimate profit shifting. (Huizinga and Laeven, 2008)   
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or fixed asset equal to or below zero are deleted. Removing negative EBIT values might 

lead to a downward biased estimate of profit shifting, which is discussed later.  

- Now it is determined how large a percentage of a parent company’s total subsidiaries 

there is available in the sample. For most parents, data on some subsidiaries in Europe are 

lost due to the initial raw data quality criteria, if they are missing data on some 

parameters. Thus a new raw dataset of subsidiaries is extracted, with no data quality 

criteria imposed, only to see how many subsidiaries each parent has. Then each parent’s 

number of subsidiary affiliates is counted. This count is said to be the parent’s total 

number of subsidiaries. By counting the parent’s number of subsidiaries in the trimmed 

data sample (sample where data quality requirements are imposed), it is possible to 

determine how large a percentage of the total subsidiaries there is in our sample. 

- Last the two productivity measures labor productivity and total factor productivity are 

constructed for model 2 and 3 respectively, for each observation (c.f. Models applied in 

the research project). 

- This is now the final data sample used for all three models.    

 

 

4.2 Summary statistics 
After having arrived at the final sample input, the summary statistics will present an analysis of 

this data input used for all the regressions and make comparisons to Huizinga and Laeven where 

appropriate. The section is structured as follows: The first part is the summary statistics 

presenting the full overview of statistics and a correlation matrix. The second part discusses why 

only foreign subsidiaries are used in the base sample. The third part highlights the issue of log 

transformation. The fourth part addresses the issue of removing data and the potential 

consequences. The fifth part analyzes the tax data used for the calculation of the C variable and 

discusses the development since Huizinga and Laeven. Finally, the sixth part concludes. 

 

4.2.1 Summary statistics  

Table 2 breaks the sample data down into parents and subsidiaries, then into foreign and 

domestic and last by industry.  
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There are a total of 29.490 observations compared to 17.430 observations in Huizinga and 

Laeven’s study. The observations are divided into manufacturing companies and others based on 

NACE rev. 2 (c.f. data sample) where “others” represents approximately 75% of the total sample 

reflecting the fact that Europe is dominated by service companies. The data is aggregated on a 

country level where a MNE with several subsidiaries located in the same country is aggregated 

to one. This aggregation does not alter the result in the regression as seen by equation 5; 

𝑏𝑖𝑟 = 𝑏𝑖 −
1
𝛾
∗ Ci, where Ci = � 1

γ(1−ti)
� ∗

∑ � Bk
1−tk

�(tk−ti)n
k≠i

∑ � Bk
1−tk

�n
k=1

, the estimated true profit is based on 

sales and tax rates at the national level and not on differences among subsidiaries within a given 

country. In aggregated terms there are 9.870 subsidiaries where 2.075 are domestic and 7.795 are 

foreign. In the foreign subsidiary category “others” represents approximately 70% whereas 

manufacturing represents 30%. In terms of parents there are a total of 2.873 where “others” 

represents approximately 65% and manufacturing represents the rest. Previously the proxy for 

productivity in Huizinga and Laeven’s model was briefly mentioned. The problem with their 

GDP per capita productivity proxy arises as the majority of companies in the sample are service 
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companies, which are expected to have a different productivity than manufacturing companies. 

Applying a productivity measure which includes 70% service companies on a sample of 

manufacturing companies could cause possible estimation problems.  

Table 3 below shows each country’s domestic and foreign business activity, both in terms of 

sales and in terms of number of firms.  

 

Here domestic business is represented by parents and domestic subsidiaries located in the 

country, whereas foreign business is represented by foreign subsidiaries.  

Within parent companies and domestic subsidiaries France, Germany and United Kingdom 

account for approximately 66% of the sales in the sample whereas they account for 40% of the 
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population size among the listed countries indicating the significant economic activities in these 

countries. Comparing the dataset to Huizinga and Laeven’s, and accounting for the fact that this 

thesis has nearly twice as many observations (non-aggregated), many smaller countries are better 

represented. For example, Czech Republic, Estonia and Slovenia increased in number of foreign 

subsidiaries from 2, 1 and 4 to 894, 279 and 132 respectively. The dataset shows that sales by 

foreign subsidiaries to total sales by MNEs in Europe is 21% down from 22% in Huizinga and 

Laeven’s study, still showing a significant dominating share of sales by domestic firms.  

Looking at the sample data in aggregated terms as represented in the table, the number of parents 

companies and domestic subsidiaries increased 33% from Huizinga and Laeven study whereas 

the total sales increased by 430% (inflation adjusted18) which indicates that companies in the 

sample has grown considerably in terms of revenue, or that some very large companies have 

been included in this sample. Number of foreign subsidiaries increased 132% from Huizinga and 

Laeven whereas the total sales increased 401% (inflation adjusted19

 

) also indicating that some 

foreign subsidiaries might be substantially bigger than in 1999.  

Last, it is important to notice that some countries might be considerably underrepresented in the 

sample, perhaps because of bad data quality or accounting transparency issues at the national 

levels. As a consequence when analyzing the possible impact on tax revenue bases and country 

elasticity with respect to tax rates, it is important to keep these facts in mind.  

Firm-level variables 

What follows now is an analysis of the summary statistics of the firm-level variables. Table 4 

below presents all the firm-level variables used in the main regressions.  

 

 

 

  

                                                 
18 The sales numbers have been inflation adjusted assuming a 2% inflation rate p.a. 
19 The sales numbers have been inflation adjusted assuming a 2% inflation rate p.a. 
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The table is split into 4 panels where panel A includes all firms, panel B includes only foreign 

subsidiaries, panel C includes only manufacturing and panel D includes only foreign 

manufacturing. The summary statistics of this thesis is represented by all columns labeled “A” 

and Huizinga and Laeven’s are represented by all columns labeled “B”. 

Looking across panel A and B, the mean and the median for all variables have not changed 

substantially since Huizinga and Laeven’s study, however for panel C and D both mean and the 

median have increased. The standard deviation has increase slightly for EBIT, pre-tax profit, 

fixed assets and labor in panel A and panel B. Contrary to the standard deviation’s behavior in 

panel A and B, the standard deviation for those variables have decreased for manufacturing 

companies presented in panel C and D. Interestingly, the standard deviation for the C variable 

across all four panels has decreased which indicates that profit shifting incentive among firms is 

less dispersed. Looking at the minimum and maximum, EBIT, pre-tax profit, fixed assets and 

labor have all increased significantly since Huizinga and Laeven’s study, indicating again that 

some relatively large companies must be present in the sample of this thesis.  

All the 3 C variables (C, C vis-à-vis subsidiaries and C vis-à-vis parent) are close to 0 in terms of 

both the mean and the media. This is not surprising since the C variable is a weighted average of 

bilateral tax rate differentials and thus the C variable’s mean and median should be close to zero.  

The numbers in table 4 are not inflation adjusted, as the purpose of the table is to show the actual 

statistics of the data used later in the analysis. However, to see if adjusting for inflation makes a 

difference, inflation adjusted statistics for this thesis is shown in appendix 4. The appendix 

shows that there is no significant difference in the numbers and thus does not alter the analysis of 

the statistics. 

 

Correlation Matrix 

The correlation matrix in table 5 below shows the correlation between the different variables 

applied in the models. The correlation matrix is set up in accordance with Huizinga and Laeven 

and the two new productivity variables are added in the bottom of the matrix.  
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EBIT and pre-tax profit are both positively correlated to the input factors labor, employment and 

capital, which is expected since applying more factors should increase output. Pre-tax profit is 

negative correlated to leverage as expected; higher leverage will increase interest payments and 

put a negative pressure on pre-tax profit. Moreover there is no significant correlation between 

EBIT and leverage as interest payment comes after EBIT on the income statement.  

Leverage is positively related to capital which indicates that larger firms might use more debt 

financing. Large firms might have easier access to debt financing as they usually have more 

fixed assets which are more liquid, and therefore can serve as collateral.  

All the three C variables show similar relations to the other variables but differ slightly in terms 

of their magnitude. There is a positive and significant relation between the C’s and EBIT and 

pre-tax profit showing higher incentive to profit shift when companies have higher profits. 

GDP per capita shows, similar to Huizinga and Laeven, a positive correlation between GDP per 

capita and both input and output factors which indicates that companies are relatively larger in 

rich countries.  

TFP is positively related to both EBIT and pre-tax profit which indicates that companies that are 

more productive have higher reported profit. TFP is a result of both capital and labor input 

variables, and as these differ across firms and countries, the relation between the variables are 

hard to interpret. The correlation matrix indicates that the marginal contribution from labor is 

positively related to TFP while employment and capital are negatively related.  

Labor productivity is also positively related to EBIT and pre-tax profit as in the case with TFP. 

Labor productivity is not surprisingly negatively correlated to labor, as the less labor a firm uses 

to produce a fixed output, the higher is the labor productivity.  

 

4.2.2 Only using foreign subsidiaries 

For reasons of comparison, the main regressions will limit the data sample to only include 

foreign subsidiaries (manufacturing), which is identical to Huizinga and Laeven’s approach. A 

reason for choosing this approach could be that a parent company can both be labeled 
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manufacturing and “other”, thus in order not to discriminate between foreign subsidiaries with 

parents companies in the sample and those without, the parents are not included. However, it is 

interesting to see what effect including parents will have, thus for this thesis a regression for all 

manufacturing companies is run for all models. 

 

4.2.3 Log transformation 

The applied data variables (cf. section 4.1) can turn out to be negative where EBIT and profit 

before taxes are the main concerns. As the log for a negative number is not defined, the data can 

be transformed in order to cope with the problem of having negative observations. This can be 

done by adding the same constant to all observations so there are no negative observations left. 

This transformation was performed and the regression was run, however the results seemed 

heavily biased (see appendix 5). 

Log transformation of data is a powerful tool in regression analysis and widely used in many 

different areas, including economics. Working with both Huizinga and Laeven’s (2008) model 

and Maffini and Mokkas (2010) productivity measure there is a need to make log transformation 

of the data sample. Battese (1997) discusses some of the shortcomings and pitfalls of using a 

transformation approach when having negative values. He highlights the fact that transformation 

of a significant portion of the sample can lead to serious biased estimates of the parameters, 

which needs to be taken into account when making log transformations.   

Prior to the final sample presented in the tables above, the raw sample of this thesis had 

approximately 17% negative EBIT values. This was a significant part of the sample, and 

therefore the observations have been removed from the sample instead of using log 

transformation with a constant.  

 

4.2.4 Removing observations and the implication 

In section 4.1.4  it was briefly mentioned that all observations with EBIT and pre-tax profit 

below or equal to zero was removed due to the possible impact and bias caused by adjusting the 

data20

                                                 
20 For example by using log-transformation, see section 4.2.3 

. Before continuing to the econometric analysis and the results, it is important to analyze 

the impact on the estimations when removing the negative EBIT and pre-tax profit observations. 
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As discussed earlier one common used technique of moving profit around is thin capitalization. 

Huizinga, Laeven and Nicodeme (2008) showed strong evidence that firms chose an optimal 

capital structure as a function of tax rate differentials across countries. Thus, it is likely to be the 

case that some subsidiaries or parents have negative profit because they are thin capitalized 

(having excess leverage) or have excessive costs from buying know-how or blueprints from their 

parents simply to avoid paying taxes as mentioned in section 1.3. 

When these observations are removed from the sample, the MNEs who apply these profit 

shifting methods and have negative EBIT or pre-tax profit values are not captured in the profit 

shifting equation. This could lead to a downward bias of 𝛾� and profit shifting is thus 

underestimated.  

Removing other observations included observations where fixed assets were zero or negative, 

which only has the effect that the sample size decreases, however this was only the case for few 

observations. These problems do not have a direct bias on the estimate but is simply a result of 

bad data quality on some observations provided by ORBIS.  

 

4.2.5 Tax data and development 

In order to estimate profit shifting behavior expressed by the C variable some tax rates has to be 

defined and it is worth revisiting equation 5 again (cf. Theory section 3.2); the C variable is 

given as 

Ci = �
1

γ(1 − ti)
� ∗

∑ � Bk
1 − tk

� (ti − tk)n
k≠i

∑ � Bk
1 − tk

�n
k=1

 

 

From the expression it is clear that the C variable is a function of tax differences across 

countries. Moreover, as C represents the incentive to profit shift, the equation implies that the 

larger the difference in tax rates across countries, the more incentive there is to profit shift, all 

other things being equal. Tax rates are reported for the 30 countries used in this thesis together 

with Huizinga and Laeven’s tax rates for comparison in table 6 below.  
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The average tax rate in 2012 was 23.4% down from 33.4% in 1999 supporting the fact that 

several countries seem to use tax rates as a competitive tool and there seems to be a trend 

pointing towards a race-to-the-bottom, which is in line with the findings reviewed in the 

literature review section 2.1. Even though the tax rates across the European countries considered 

has fallen by 10 percentage point, the standard deviation remains the same which means there is 

still approximately the same relative difference. Furthermore, the summary statistics showed that 

the C variables have approached each other, as both the absolute values of the minimum and 

maximum and the standard deviation have fallen. This implies that the MNEs’ profit shifting 

incentives have fallen, and the estimate of profit shifting (𝛾�) could therefore be expected to be 

lower in this thesis compared to Huizinga and Laeven, everything else being equal.  

 

4.2.6 Sub conclusion 
The first data section explicitly addressed how the sample data was obtained leaving the 

possibility for another researcher to replicate the study. This led to a base sample which section 

two of the data section analyzed. 

There are four important aspects to notice regarding the sample compared to Huizinga and 

Laeven. First, the statistics of all the firms in the sample imply that some firms take up a 

relatively large share of the overall activity and this need to be kept in mind when analyzing the 

tax base effect and elasticity. 

Second, some countries are much better represented in the sample than others, especially the 

large European countries such as France, Germany and United Kingdom.  Other countries are 

underrepresented such as Malta, which can give misleading indications of profit shifting 

behaviors in these countries and effect overall profit shifting in Europe.  

Third, in Europe service companies contribute to the majority of GDP per capita. Thus, assuming 

service companies have a different productivity than manufacturing, it is expected that the GDP 

per capita productivity measure is a bad proxy for manufacturing productivity. Therefore, it 

might be the case that the productivity measure is insignificant when running the regressions.  

Fourth, as negative EBIT and pre-tax profit observations are removed, the 𝛾� estimate is expected 

to be downward biased because some MNEs pursuing thin capitalization and other profit shifting 

strategies are likely to be removed. 
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5. Empirical analysis and results  
The previous section introduced the data sample as well as summary statistics of the sample. In 

this section the data is applied in the 3 different models introduced in the theory section in order 

to address the 3 first sub-questions of the problem statement; 1) To what degree is profit shifting 

present today? 2) Considering the current level of profit shifting, how sensitive are MNEs to tax 

rate changes?  3) How does profit shifting in Europe affect the national tax revenue base of the 

different countries?  

The analysis is structured as follows: an in-depth analysis of Model 1 with a comparison to 

Huizinga and Laeven. This should shed light on possible changes and developments in profit 

shifting and help addressing the sub-question “by comparing the outcome of the above three 

questions, is it then possible to determine a trend in the development in profit shifting and its 

implications on elasticity and the tax revenue base? If so, what does this trend describe?“.  

This is followed by an analysis of model 2 and 3. To reduce the risk of a repetitive analysis, 

these models will only be presented with focus on end-results and differences, which will 

address the last sub-question “Is it then possible to improve Huizinga and Laeven’s model be 

changing the input variables, and if so how does this change the outcome to the first three 

questions listed above?”. 

Unless otherwise specified, the dependent variable is the logarithm of EBIT, labor (l) is the 

logarithm of labor compensation, capital (k) is the logarithm of fixed assets,  GDP per capita (a) 

is the logarithm of GDP per capita for each country where the firm is located, the C variable is 

the proxy for profit shifting incentive (c.f. theory section). The regressions include industry 

dummies at the 4 digit NACE code level in order to account for industry fixed effects (see 

appendix 6 for a specification of the industry dummies).  All reported standard errors are White’s 

heteroscedasticity consistent standard errors. Only foreign manufacturing subsidiaries and only 

MNEs for which 20% or more of their total European subsidiaries are present in the sample are 

included.  
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5.1 Model 1  
This section is structured as follows; the first part analyzes the main regressions, the second part 

is a robustness check, the third part addresses the endogeneity issue, the fourth part analyzes 

elasticity, the fifth part analyzes the impact on national tax revenue and the sixth part is a sub 

conclusion.   

5.1.1 Main regressions  

Model 1 is defined as  

𝑏𝑖𝑟 = 𝛽1 + 𝛽2𝑎𝑖 + 𝛽3𝑙𝑖 + 𝛽4𝑘𝑖 − 𝛾�𝐶𝑖 + 𝑢𝑖 

Where 𝛽1 = log(𝑐) + log(1 − 𝛼), 𝛽2 = 𝜀, 𝛽3 = 𝑎, 𝛽4 = 𝜑 and 𝛾� = 1
𝛾
.21

 

 The results of 9 

regressions carried out are shown in table 7 below.  

Regression 1 does not include industry dummies. It is expected that the coefficient (𝛾�) of the 

main variable of interest, the C variable, will turn out to be negative and significant, as this will 

indicate profit shifting behavior. The regression shows an estimated 𝛾� of -1.366 and is highly 

                                                 
21 C.f. theory section for how the details on how the model is derived by Huizinga and Laeven. 
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significant at the 1% level, which indicates that profit shifting is present – and the variable is 

slightly higher than Huizinga and Laeven’s result of -1.017.  

Labor and capital are expected to be positive and highly significant because these two variables 

represent input factors as defined by Cobb-Douglas to create an output, and increasing input 

factors is assumed to increase output. The coefficients reveal information on the elasticity of 

labor and capital and the sum of the two indicates the given returns to scale. Thus, if the sum of 

labor and capital is less than one, there is decreasing returns to scale, if it is equal to one there is 

constant returns to scale and if it is above one there is increasing returns to scale. Labor is 

estimated at 0.752 and highly significant at the 1% level showing output is elastic with respect to 

labor inputs. Capital is estimated at 0.209 and highly significant at the 1% level but output is 

somewhat less elastic with respect to capital. Labor and capital add up to 0.961 which is slightly 

below 1 and as a result shows a weak sign of decreasing returns to scale, but rather close to 

constant returns to scale. Huizinga and Laeven obtain a sum of 0,876 which shows a sign of 

decreasing returns to scale.  

GDP per capita is a proxy for productivity and intuitively should be positive related to EBIT, as 

an increase in productivity should lead to an increase in EBIT. However, GDP per capita is 

measured on a country-basis and might not be a good proxy as discussed several times earlier 

(cf. summary statistics). Thus, it might be difficult to explain EBIT by productivity given this 

proxy. GDP per capita enters with a negative sign but is not significant. This indicates 

productivity is not explaining the variation in EBIT contrary to Huizinga and Laeven, where it 

enters negatively at the 1% significance level, which is hard to interpret and slightly counter-

intuitive. The R-squared is relatively high at 0.70 suggesting the model is good at explaining the 

variation in EBIT.  

Regression 2 uses employment as proxy for labor instead of labor compensation and as explained 

earlier, Cobb-Douglas defines input variables in units. The regression does not include a dummy 

variable. The 𝛾� is now -0.482 and not significant, whereas GDP per capita is positive and 

significant. However, GDP per capita is affected by many opposite factors from country to 

country and company to company, so it might be hard to interpret the result with precision. The 

regression shows that employment as a proxy for labor does not seem to capture the profit 

shifting effect in the C variable. The reason might be that output defined as EBIT is not 

measured in number of units either which limits the use of employment as proxy. 
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Regression 3 adds industry dummies to account for industry fixed effects. Industry fixed effects 

are expected to be present as there might be differences in deployment of labor and capital 

among manufacturing industries. When controlling for these fixed effects within each industry, 

the estimation of both the C variable and the input variables should be more precisely estimated. 

The results do not differ much from regression 1 but capital drops slightly to 0.191.  

Regression 4 adds an interaction variable between C and GDP per capita to examine if there is a 

relationship between C and GDP per capita. GDP per capita is not significant in this thesis but 

highly significant in Huizinga and Laeven. Therefore it would be interesting to see the 

relationship between C and GDP per capita, but the result showed no significant effect. The 

interaction variable indicates that there is no significant relationship between the two variables. 

Regression 5 adds a dummy to distinguish between Eastern and Western European countries to 

see if there is a different incentive to profit shift for firms located in Eastern Europe. Huizinga 

and Laeven do not get significant effects for Eastern Europe in their study. Many Eastern 

European countries have showed significant economic progress in the period between 1999 and 

2011, and it is therefore not expected that these variables are significant in this thesis either. The 

coefficients show no significant effect at the Eastern Europe dummy or the interaction variable 

between C and Eastern Europe. This suggests no significant difference between firms located in 

Eastern and Western Europe, which indicates no significant trend since their study. 

In regression 6 the C variable is split into two. The first C variable is calculated between the 

individually subsidiary (still aggregated on country-basis) and its parent company dividing them 

into country pairs of two (called the C variable vis-á-vis parent).  The second C variable is a 

measure of profit shifting among subsidiaries when not including parents or domestic 

subsidiaries (called the C variable vis-á-vis subsidiaries). By splitting the C variable, it is 

expected that the results could reveal whether there is a difference between the original C 

variable and the two new. For the vis-á-vis parent the 𝛾� is -1.126 which is slightly less when 

comparing to regression 3 and is significant at the 5% level. For the vis-á-vis subsidiaries the 𝛾� is 

-1.260 and significant at the 1% level indicating profit shifting among subsidiaries. Interestingly 

Huizinga and Laeven obtain an insignificant C variable vis-á-vis subsidiaries which could 

indicate that profit shifting among subsidiaries has increased since their study. 
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Regression 7 is similar to regression 3, however it only includes MNEs where there is more than 

50% data on their total subsidiaries available in the sample, up from 20%. Having a larger 

percentage of a company’s total business in the sample should provide a more accurate 

indication of profit shifting, which leads to a better estimate of C. The 𝛾� is now -1.497 and is 

significant at the 1% level and reveals that when being more harsh on the data quality, the profit 

shifting degree actually increases.  

In regression 8 the C variable is split into two again and the regression still only includes MNEs 

where there is more than 50% data on their total subsidiaries. The results show an even stronger 

sign of profit shifting both among subsidiaries, and among subsidiaries and parents, significant at 

the 1% and 5% level respectively. More interestingly, Huizinga and Laeven now obtain a 

significant C vis-á-vis subsidiaries, which was not significant before, supporting the statement 

that data quality is significant for the end result.  

Finally regression 9 includes both parent and domestic subsidiaries (still only manufacturing) 

instead of only foreign subsidiaries as before. The result shows a similar strong trend of profit 

shifting with a 𝛾� equal to -1.566. 

Overall the regressions yield significant results similar to Huizinga and Laeven but with a few 

notable differences. The C variable in regression 3 is approx. 30% higher in absolute terms and 

the productivity variable is insignificant. For some regressions, the sample size is decreased to 

only include MNEs were we have data on at least 50% of their total European subsidiaries. 

Increasing this minimum requirement of available subsidiaries from 20% (benchmark 

regressions) to 50%, yields higher estimates of the C variable in absolute values. This is the case 

both when using the regular C variable and splitting it between an individual subsidiary and its 

parent (vis-à-vis parent) and when constructing it only between foreign subsidiaries (viv-a-vis 

subsidiaries).   

 

5.1.2 Robustness Check 

In order to check if the results are robust, several robustness checks will be performed in a 

similar way to Huizinga and Laeven where regression 3 from table 7 is the starting point. Unless 

otherwise specified the regressions are based on foreign manufacturing firms only and only 
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MNEs where 20% or more of their total subsidiaries are available in the sample. The robustness 

checks are shown in table 8 on the next page.  

Regression 1 considers a situation where the profit shifting behavior expressed by C is 

independent of the scale of activity (B) in each country. Thus B is set equal to 1 in the 

construction of C, instead of using sales as the proxy for activity. The 𝛾� is now -1.726 and is 

significance at the 1% level while the other variables are somewhat similar to regression 3 in 

terms of magnitude and significance. 

Regression 2 substitutes sales with assets in the construction of C because sales might be 

affected by profit shifting behavior. In this case 𝛾� is -1.264 and significant at the 1% level still 

showing signs of profit shifting.  

Regression 3 considers all industries which increases the number of observations substantially. 

This yields a 𝛾� of -1.363 significant at the 1% level.  

Regression 4 goes back to only include foreign subsidiaries but now uses pre-tax profit instead of 

EBIT as the dependent variable still showing a significant 𝛾� at the 1% level of -1.480. 

Regression 5 adds financial leverage as an independent variable which enters as -0.106 and is 

significant at the 1% level, which means higher leverage has a negative effect on EBIT. Given 

this is significant at the 1% level could imply that firms with higher leverage might have a harder 

time getting the necessary funds to invest in profitable projects, compared to firms that are not 

highly leveraged.  

Regression 6 still includes leverage but uses pre-tax profit as the dependent variable. As 

expected the leverage coefficient is still negative and significant at the 1% level, but is now more 

negative reflecting the fact that interest payment are tax deductible which means firms might 

have higher leverage in countries where the tax rate is higher as discussed earlier in relation to 

thin capitalization. 
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In regression 7 a corruption index score is added to each observation, which corresponds to the 

corruption score of the country where the parent or subsidiary observation is located. A higher 

score means less corruption. This variable is added to see whether corruption has an impact on 

profit shifting behavior. The variable enters with 0.003 and is not significant, which is similar to 

Huizinga and Laeven. 

Regression 8 only considers foreign subsidiaries located in Western Europe. The 𝛾� is now -1.227 

and significant at the 1% level, not much different from regression 3 which was the starting 

point.  

Regression 9 replaces the C variable with the top statutory tax of the subsidiary. Thus, in this 

regression the tax differences between parents and subsidiaries are not considered. The 

regression yields a positive estimate of 1.954. An explanation for this could be that high taxes are 

often associated with large countries, which have large economies, which one could assume 

domicile larger companies, which often reports large EBITs. Thus, there could be a positive 

correlation between high tax and high EBIT. 

In regression 10 EBIT, labor and capital is aggregated by country pairs. Per capita income is the 

average of the two countries considered. The average tax used is calculated by aggregating all 

taxes paid within the pair divided by aggregated pre-tax profit. This yields an estimate of -0.366. 

The estimate is substantially lower in absolute terms compared to Huizinga and Laeven’s 

estimate of -1.083. 

Regression 11 uses interest expenses as the dependent variable. The relationship between the C 

variable and interest expenses is expected to be positively correlated because of thin 

capitalization. The 𝛾� yields an estimate of -1.090 which is not as expected, this might be because 

tax rate differences do not take investment opportunities into account. It might be the case that 

debt which leads to higher interest expenses is related to investment opportunities. 

Regression 12 only uses the C variable and GDP. Huizinga and Laeven follows Hines and Rice 

(1994) who argues that as estimated so far, capital and labor has been determining factor in 

estimating profit shifting, however capital and labor can also be affected by taxation in different 

countries, thus to check this, regression 12 is used. Both variables enter the regression positively 

but none of them are significant implying that they do not explain variation in EBIT together, 



Master’s Thesis 2013 
 

Page 50 of 104 
 

furthermore the R-square is low at 0,08. Interestingly, Huizinga and Laeven’s variable are both 

significant at the 1% level even though they have approximately the same low R-square as this 

thesis.   

The 12 regressions tested the robustness of the profit shifting equation. Overall, the estimates of 

the main variable of interest, the C variable, proved to be similar to the estimates in table 7 

across the majority of the robustness regressions, which supports the robustness of the results in 

table 7. The results of regression 3 in the robustness check is especially interesting, as including 

all industries yields almost the same estimates as only including manufacturing industries. This 

could raise the question whether is it necessary to restrict the sample data to manufacturing 

companies when applying the Cobb-Douglas production function. This question however is 

reserved for future research. 

 

5.1.3 Endogeneity issues  

Huizinga and Laeven put forward the argument that there might be an endogeneity problem 

leading to a downward bias of the OLS estimate of  𝛾�. Countries are different in terms of market 

access, access to natural resources and whether they can generate rent on these. Some of these 

rents are immobile and as these larger countries give access to immobile rents, there could be a 

correlation between country size and tax rates, thus larger countries should have higher tax rates. 

To address a possible correlation between tax rates and country size, instrumental variables will 

be added to the main regressions.  

As is the case of Huizinga and Laeven’s paper, two instrumental variables are applied. First, the 

difference between the log of population of the subsidiary and the population of the parent 

country is used to instrument for the C variable (defined as the first instrument). The second 

instrument is the log of population of the country where the affiliate with the highest tax rate is 

located. The 2 stage least square approach is used to obtain the results and instrument for the C 

variable. Furthermore, the partial R-square of the excluded instrument is reported to see how 

much of the variation it explains. F-test of the excluded instrument is also reported as well as a 

test of overidentifitying restrictions to test if both instruments (regression 3 and 4 apply two 
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instruments) should be used. It is expected that the endogeneity problem will put a downward 

bias on 𝛾� in the regressions up to this point. 

Unless otherwise specified, only foreign manufacturing subsidiaries are used and MNEs where 

there is data of more than 20% of their total subsidiaries. The same industry dummies as for the 

main regressions are applied. The results are shown in table 9 below. 

 

Regression 1 applies the first instrument to correct for the endogeneity problem. The 𝛾� is -1.795 

which is, as expected, higher than regression 3 from table 7 which suggest that the previous 

estimate is downward biased because of endogeneity. The partial R-squared is 0,19 indicating 

that the instrument explains some of the variation and the overall R-squared is still high at 0.71. 

F-test shows that the instrument is significant at the 1% level. Comparing to Huizinga and 

Laeven, they estimate 𝛾� to -1.766 which is relatively close to this thesis. However, this thesis 

does still not obtain a significant GDP per capita contrary to Huizinga and Laeven. 
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Regression 2 only uses MNEs where there is more than 50% data on their total subsidiaries, 

yielding an even higher  𝛾� of -2.462. 

Regression 3 uses both instruments and obtains a 𝛾� of -1.733 which is close to regression 1. 

Moreover the test of overidentifying restrictions shows that both instruments are applicable. 

Regression 4 adds a country dummies which means that the GDP per capita has to drop out of 

the equation yielding an estimate 𝛾� of -1.690 and fine results on all tests. 

Ultimately, after running all 4 regressions and addressing the endogeneity problem with several 

instrumental variables and appropriate regressions, it seems there is indeed a downward bias on 

the estimate of 𝛾� in the main regressions. These results are similar to those of Huizinga and 

Laeven, however the magnitude of the C variable estimates are a little higher (in absolute terms) 

for this thesis, as was the case for the main regressions. To further analyze the specific impact of 

profit shifting on countries tax bases and their elasticity, the 𝛾� from regression 1 in table 9 of       

-1.795 will be used. This enables comparison with Huizinga and Laeven as their chosen variable 

also has been tested in a similar way and obtained significant results. 

5.1.4 Elasticity 

Having been able to estimate a robust 𝛾� variable of -1.795, the variable can be applied to 

estimate the elasticity to changes in tax rates for each country. This information is interesting for 

two reasons. First, to see how sensitive the MNEs in a country are to changes in the country’s tax 

rate and second, to see how this has developed since Huizinga and Laeven’s study. It is worth 

noting that a country can affect C through its tax rate, which can further affect reported profit 𝑏𝑟 

and in turn affect their tax base revenue. The semi-elasticity of reported profit with respect to 

changes in the tax rate is defined as − 1
𝐵𝑖
𝑟
𝑑𝐵�𝑖

𝑟

𝑑𝑡𝑖
 and the elasticity is defined as − 𝑡𝑖

𝐵𝑖
𝑟
𝑑𝐵�𝑖

𝑟

𝑑𝑡𝑖
. In order to 

estimate the elasticity, changes in the reported profit, 𝑑𝐵𝑟, has to be calculated when the tax rate 

is changed. 𝑑𝐵𝑟is calculated as 𝑑𝐵𝑟 = −𝛾�𝐵𝑖𝑟
𝑑𝐶𝑖
𝑑𝑡𝑖

𝑑𝑡𝑖 for a given firm located in country i. The 

change in 𝐵𝑟 for all firms located in country i is aggregated to represent the national changes in 

𝐵𝑟 for that country. The changes in 𝐵𝑟 is calculated with respect to a 1 percentage point change 

in the tax rate. The results are presented in table 10 below. 
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The previous discussion of the C variable (cf. summary statistics) indicated that the C variable’s 

behavior in this thesis compared to Huizinga and Laeven have changed slightly. Recall that the 

maximum and minimum C variable values have approached each other further and the standard 

deviation has fallen. The C variable minimum is now substantially higher at -0.28 compared to 

Huizinga and Laeven’s of -0.43, the maximum is now 0.24 compared to 0.53 and the standard 

deviation is 0,09 compared to 0.13. This indicates that the incentive to profit shift, represented by 

an absolute high C value, is now less disbursed between the MNEs in Europe compared to 

Huizinga and Laeven. Furthermore, as mentioned previously, the overall level of taxes has fallen 
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and taxes have approached each other, though the standard deviation among taxes is the same as 

in 1999. Thus, considering the smaller interval of taxes in Europe today, it is expected that both 

the average semi-elasticity and average elasticity has fallen, the intuition being, that with profit 

shifting still present and with a tighter tax rate band and the changing behavior of the C values, 

MNEs are expected to be less sensitive to changes in the tax rates.  

The average semi-elasticity is estimated to be 1.07 compared to 1.31 in Huizinga and Laeven’s 

study and is in line with what the previous analysis has indicated so far. The average semi-

elasticity implies that when increasing the tax by 1 percentage point, reported EBIT will decrease 

by 1.07%. Additionally, the elasticity is estimated to be 0.25 compared to 0.45 which is also in 

line with the statement above. The elasticity suggests that increasing the tax rate with 1% of the 

current tax rate will decrease EBIT by 0.25% on average. However, in practice it makes little 

sense to talk about average elasticity, thus one should focus on the individual elasticity.  

The semi-elasticity seems to be lower among large countries such as France, Germany, Italy, 

Spain and the United Kingdom compared to the average, which could indicate that these 

countries also offer other immobile benefits like infrastructure, large consumer markets etc. 

Furthermore, many smaller countries seem to be more elastic to changes in the tax rate, thus 

there is a somewhat negative relation between elasticity and country size. A reason for this might 

be that the more countries a MNE is present in, the less impact does a change in the tax rate of 

one of the countries the MNE is present in have on its C variable, as C is calculated from 

weighted tax differentials. Thus, assuming that large MNEs are present in more countries than 

smaller MNEs, and that larger countries with large economies have more large MNEs than 

smaller countries, it makes sense that smaller countries are more sensitive to tax rate changes. 

Overall the analysis of the different countries’ sensitivity to tax rate changes in terms of semi-

elasticity and elasticity showed to be similar to Huizinga and Laeven’s result, though with 

generally lower estimates of 1.07 and 0.25 respectively, probably as a result of smaller tax rate 

differentials across Europe. The analysis further showed that countries with smaller population 

sizes are more sensitive to tax rate changes than larger countries, presumably because small 

countries house less large MNEs.  
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5.1.5 Impact on national tax revenue base 

The previous section showed the countries’ elasticity to tax rate changes considering the current 

level of profit shifting. This section continues at a national level, by examining what effect the 

current level of profit shifting has on each country’s tax base by looking into the level of profit 

shifting, true profit and profit shifting expense. 

Based on the framework developed by Huizinga and Laeven, a MNE’s true profit is calculated as 

 𝐵𝑖 = Bi
r

1−γ�C𝑖
. A country’s true profit is then obtained by aggregating all MNE activity including 

both parents and subsidiaries in that country. The country’s net profit shifting activity, inward or 

outward, is obtained from the simple profit shifting equation 𝐵𝑖𝑟 = 𝐵𝑖 + 𝑆𝑖. From this, profit 

shifting activity denoted Si can be restated and calculated as 𝑆𝑖 = − γ�Bi
rCi

1−γ�Ci
. Thus, negative Si 

values represent outward profit shifting and positive Si values represent inward profit shifting. 

Last, the country’s expenses incurred through profit shifting activity, denoted Ei, are calculated 

as 𝐸𝑖 =  
1
2𝛾�(𝑆𝑖)2

𝐵𝑖
.  

True profit, net profit shifting activity, the ratio of net profit shifting to true profit, profit shifting 

expenses, as well as the ratio of expenses to true profit are reported in table 11 below. Similar to 

previous sections, the calculations are kept in line with those applied by Huizinga and Laeven to 

ensure the best foundation for comparison.  
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Column Si shows the absolute impact on the country’s tax base as a result of inward or outward 

profit shifting. In this thesis France experience the biggest outward profit shifting, losing tax 

revenues from 9,995 billion USD, which makes sense as France has the highest tax rate and is 

furthermore a large economy. However, it is more interesting to look at the ratio of net profit 

shifting to true profits, as this neutralizes the size of the economy and makes comparison more 

relevant. From this perspective, Malta is actually experiencing the largest relative outward profit 

shifting with a ratio of -0.074 followed by Belgium, France, Germany, Italy, and Spain 

respectively, who all experience overall outward profit shifting resulting in loss of tax revenue. 

This however, is not surprising as these six countries have the highest taxes led by France with a 

corporate income tax of 36.1%. What is a bit surprising though, is that Malta experiences the 

highest relative loss. Malta is only represented by a total of four firms in the sample, and the 

reader should be careful not reading too much into this result, as the data on Malta is scarce.  

At the other end of the scale is Bulgaria with a ratio of 0.335 followed by Romania and Poland, 
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but with the United Kingdom experience the largest inward profit shifting in terms of absolute 

values. This is not surprising either, as these countries are among the countries with the lowest 

taxes.  

Compared to the results of Huizinga and Laeven, the countries experiencing the most relative 

inward or outward profit shifting differ a little. However consistent with their results is the fact, 

that the countries with the highest taxes experience relative outward profit shifting and tax 

revenue losses and the countries with the lowest taxes experiences the largest relative inward 

profit shifting. This correlation between a country’s tax rate and its total net profit shifting ratio 

is shown graphically in figure 2 below.  

 

The y axis represents the relative profit shifting ratio where a positive value is inward profit 

shifting and a negative is outward profit shifting. The x axis represents the tax rate. The trend 

line clearly illustrates the statement above, that relative inward profit shifting decreases as the tax 

rate increases eventually leading to relative outward profit shifting. Countries with tax rates 

below average seems to experience high relative inward profit shifting, countries between the 

average tax rate and 30% seems to experience close to zero profit shifting and countries with tax 

rates above 30% seems to experience outward profit shifting. 
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An aspect where this thesis differs from Huizinga and Laeven’s, is in the total sum of profit 

shifting in Europe, which in this thesis with 193 million USD is positive and rather small 

compared to theirs of -953,5222

In general caution should be taken when interpreting the results of table 11 for two reasons. First, 

as illustrated in table 3 some countries are only represented by one MNE in the sample, most 

certainly due to low data quality. Thus, drawing conclusions on a country’s net tax revenue gains 

or losses based on one company’s business will probably lead to a biased picture of reality. 

Secondly, as mention earlier, the amount of MNEs’ total business activity available in the sample 

also has an impact on the quality of the results. If a MNE is only represented with a small 

amount of its total business, its true C variable could be significantly different, as some 

subsidiaries located in either high or low tax rate countries could be excluded. Thus, the more of 

a MNE’s subsidiaries available in the sample, the more of its profit shifting activity is captured.  

To illustrate this effect, table 11 was reproduced including only companies with 50% or more of 

their total subsidiaries available in the sample, as these MNEs should have more accurate C 

variable estimates. When only including MNEs where a larger part of their profit shifting is 

captured, the ratio of profit shifting to true profits should be more representative of reality. The 

results are shown in table 12 below. 

 million USD. Relative to the amount of true profits, profit 

shifting is in this thesis 0.0% compared to -1.1% which Huizinga and Laeven obtain. 

Theoretically, limiting profit shifting to Europe only, the total sum of profit shifting should 

amount to zero, as what goes out of one country must come into another. However, in practice 

this is not to be expected, as some European MNEs are involved in countries outside Europe, and 

has the opportunity of moving profits to/from these countries. Considering this fact, and 

assuming that MNEs are interested in decreasing their tax bill, total outward profit shifting in 

Europe would be expected. Thus, total profit shifting into Europe (even though close to zero in 

relative terms) is a surprising result, especially considering that the majority of tax havens are 

located outside Europe. A reason for this difference might be, that Germany and France which 

both had high taxes in 1999 were overrepresented in terms of sales in Huizinga and Laeven’s 

study (c.f. table 2 Huizinga and Laeven, 2008 see appendix 7), where the weights of the largest 

economies in the sample used in this thesis are more even.  

                                                 
22 Adjusted for inflation assuming a constants inflation rate of 2%  
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As table 12 illustrates, changing the data to include a larger percentage of MNE activity will 

change the overall profit shifting ratio in Europe from a positive 0% to a negative outflow of 

0.7% of true profits, which is a quite significant change. For some countries the effect is larger 

than others, most notable are Malta, Lithuania and Norway which drop the most. Malta, which 

before experienced the largest relative outward profit shifting now drops completely out of the 

sample due to data quality. The same is the case for Lithuania. Norway’s inward profit shifting 

ratio is reduced by 87.5%. Thus, decision makers should be careful making decisions about a 

country’s tax regime based on the impacts reported in table 11.  

The two tables also report the countries’ profit shifting expenses and the ratio of profit shifting 

expenses to true profits. What is interesting here, though not surprising, is that the countries with 

the highest ratio of expenses to true profits also has the highest ratio of net profit shifting to true 

profits as the two are positively correlated. The more profit shifting activity a country has, the 
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more expenses it incurs. Analyzing the relationship between the two ratios further proves an 

exponential relationship between profit shifting and expenses, depicted in figure 3 below. This 

makes sense, as the more a company profit shifts, the harder and more expensive it is to hide it.  

 

Looking at table 11, profit shifting expenses are estimated to be 0.11% of the total tax base of 

MNEs in Europe. This is significantly lower than the 0.6% Huizinga and Laeven found for 1999, 

which could indicate that companies have become more cost efficient in their profit shifting. The 

fall in profit shifting expenses is perhaps a bit surprising considering the increased governmental 

focus on profit shifting. Table 12 shows the same picture of the expense ratio, indicating a fall in 

relative expenses, however as the data criteria in this table is different from that imposed by 

Huizinga and Laeven, the estimates cannot be directly compared.  

Overall, the results were as expected and are similar to those of Huizinga and Laeven; the 

countries with low or medium tax rates benefit on the account of countries with high tax rates. 

France is now experiencing the highest relative outward profit shifting (considering table 12) and 

Germany has moved down to a third place, though second in absolute losses. The choice of data 

criteria has a significant impact on the net level of profit shifting in Europe. When all MNEs are 

include (Not considering the percentage of their total subsidiaries available in the sample, cf. 

table 11) a positive estimate of the relative inward profit shifting of 0% is obtained.  However, 
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when only including MNEs where more profit shifting is captured (MNEs where at least 50% of 

their total subsidiaries are available in the sample, cf. table 12) the estimated relative profit 

shifting changes to an outward profit shifting of 0.7%. No estimate was preferred over the other. 

Instead the difference help highlight the models sensitivity to data quality and to show that 

caution must be taken when interpreting and making decisions based on the results.   

  

5.1.6 Sub conclusion model 1 

In section 5.1 model 1 was analyzed, initiated by three sub-sections; main regressions, robustness 

check of these results and addressing the endogeneity issue, all dedicated to deriving a robust, 

significant and reliable estimate of profit shifting. From this a 𝛾� estimate of -1,795 was found 

indicating that profit shifting is still present in Europe.  

Considering the current level of profit shifting it was found that smaller countries are more 

sensitive to tax rate changes than larger countries. Furthermore, an analysis of what impacts 

European profit shifting has on the different countries’ tax base showed that countries with low 

or medium tax rates benefit on the account of countries with high tax rates. Thus high tax 

countries pay the price of profit shifting activity in Europe. However, the robustness analysis of 

tax base effects showed that caution must be taken when interpreting and making decisions based 

on the results.  

Replicating Huizinga and Laeven’s research show good and similar results. Continuously 

comparing the results to Huizinga and Laeven showed no significant change or development in 

profit shifting or change in its impact on elasticity and tax base. First of all, the degree of profit 

shifting represented by 𝛾� has not changed notably. Second, elasticity is still dependent on the 

country’s size. Third, in relation to profit shifting impact on national tax base, countries with low 

tax rates still benefit on the account of countries with high tax rates. However, there are three 

changes worth mentioning; first the average elasticity has fallen as the overall tax level in Europe 

has fallen. Second, the net profit shifting effect in Europe changed from outward profit shifting 

of 1.11% of the total true profit to 0%. Third, contrary to Huizinga and Laeven the productivity 

measure was consistently insignificant throughout the analysis.   

Exactly the insignificant productivity measure is motivating the next two sections of the analysis, 

testing alternative productivity measures.  
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5.2 Model 2 
This section is structured as follows; the first part is a brief analysis of the most significant 

differences in regard to the main regressions, the second part will address the endogeneity issue, 

the third part analyzes elasticity, the fourth part analyzes the impact on national tax revenue base 

and the fifth part is a sub-conclusion. 

5.2.1 Main regressions  

Model 2 is similar to model 1, as it is based on the same profit shifting equation, with the only 

difference being, that productivity is now represented by labor productivity. The results are 

reported in table 13 below.  

 

As the regressions are identical to the regressions carried out in model 1, an in-depth explanation 

of each regression is not provided. Rather, an analysis will be made of the most significant and 

notable aspects.  

The distribution between labor and capital has changed to approximately 0.9 and 0.09 

respectively, which is rather atypical. This might be related to the use of labor productivity as a 

proxy for productivity. The use of labor productivity, which contains labor, might put additional 
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emphasis on labor’s ability to explain changes in EBIT, causing the skewed weight distribution 

between labor and capital. On a site note, it is worth mentioning, that since labor is an input in 

the construction of labor productivity, some multicollinearity is expected between labor and 

labor productivity, which will result in higher standard errors. However, as all estimates are 

significant at the 1% level, this is not considered a significant problem.   

Looking at labor productivity, the estimates are between 0.798-0.851 across all regressions 

(regression 2 excluded), and significant at the 1% level which is an improvement from model 1. 

From a micro-economical point of view it makes sense, that the more productive a company 

gets, the more profitable it gets, all other things equal.  

In relation to the estimates of 𝛾� four things are worth noting. First, 𝛾� is estimated between 

negative 0.765-1.008 (excluding regression 2 and 4), and all are significant at the 1% level 

except regression 4 and 5, which are insignificant and significant at the 5% level respectively. 

Compared to model 1, these estimates are a bit lower in absolute terms.  

Secondly, the estimation of 𝛾� in regression 2 is positive at 2.788, which is rather far from the 

other regressions. This is probably due to the use of employment instead of labor compensation 

as the proxy for labor, and this underlines the fact that labor compensation is a better proxy for 

labor than employment, when applying the framework by Huizinga and Laeven23

Overall, using labor productivity as proxy for productivity proved very significant results on 

almost all parameters. Compared to model 1, model 2 differs in three main aspects. First, the 

balance between labor and capital has shifted, putting more emphasis on labor. Secondly, 

. 

Thirdly, the estimate of 𝛾� is positive and insignificant in regression 4, which might be explained 

by the introduction of the interaction variable between labor productivity and C, which yields an 

estimate of 𝛾� equal to -0.918 significant at the 1% level. The negative estimate of the interaction 

variable might indicate that the C variable is influencing EBIT more than labor productivity. 

Last, the estimate of 𝛾� is highest in regression 9 where both parent and domestic subsidiaries are 

included. In the regressions not mentioned the C variables are similar to model 1, although a bit 

lower in absolute terms.  

                                                 
23 Note that in model 1 𝛾�  was only insignificant in regression 2 
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estimates of 𝛾� are slightly below those in model 1. Last, the productivity measure is now positive 

and significant.  

The same robustness check was performed for model 2 and the results proved to be in 

accordance with the robustness check for model 1 and are thus not described in detail. For 

robustness check of model 2 please see appendix 8. As for model 1, the C variable in model 2 is 

expected to have some issues of endogeneity in relation to tax policies. Thus, in the next section 

regressions addressing this issue are presented.     

 

5.2.2 Endogeneity issues  

As the only difference between model 1 and 2 is the use of a different productivity variable, the 

same issues of endogeneity must be expected in model 2. Thus, table 14 below shows the results 

of implementing instrumental variables to address the issues of endogeneity. All regressions and 

instrumental variables are identical to model 1.  
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In regression 1, all variables are significant at the 1% level, and all coefficients are similar to the 

main regressions, except the C variable, which is now about twice the size. This indicates that 

the C variable in the main regressions were heavily downward biased. A partial R-squared of 

excluded variables of 0.17 supports the use of the instrument, and the normal R-squared remains 

high.  

Regression 2 is expected to yield an even higher estimate of  𝛾�, assuming the same pattern as in  

model 1, which is indeed the case with an estimate of -2.373.  

Regression 3 yields estimates very similar to regression 1, with a slightly lower C variable. 

However, the very low p-value of the Sargan test indicates a chance of overidentifying the 

restrictions when using both instruments, thus one instrument might be enough in this case. This 

is also seen in the partial R-squared, which does not improve when adding the extra instrument. 

Regression 4 yields the lowest and least significant estimate of  𝛾�. It is worth mentioning, that 

this regression could have been run without dropping labor productivity, as firm-level 

productivity and country dummies are not expected to have the same multicollinearity and 

endogeneity issues as GDP per capita and country dummies. However, it was dropped to contain 

consistency with model 1.   

Overall, accounting for endogeneity, it seems that 𝛾� has been underestimated in the main 

regressions in model 2. Thus, for further analysis of what impact profit shifting has national 

elasticity and tax bases, the 𝛾� estimate of -1.918 from regression 1 table 14 will be used.  

 

5.2.3 Elasticity 

Both semi-elasticity and elasticity are calculated by the equations presented in section 5.1.4. As 

all inputs to the equation are identical, except the estimate of  𝛾�, the difference in elasticity and 

semi-elasticity will depend on the difference in 𝛾�, which in this case is -1.795 model 1 vs. -1.918 

model 2. The elasticity results are shown table 15 below.  
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The elasticity estimates in model 2 are similar to those of model 1, which is obvious when 

comparing table 15 with table 10. The 𝛾� estimate results in an average semi-elasticity of 1.14 and 

an average elasticity of 0.27, which is slightly higher than 1.07 and 0.25 respectively. For further 

detail on the interpretation of the elasticity please see the elasticity section under model 1.  

 

5.2.4 Impact on national tax revenue base 

The impacts on national tax revenue bases are calculated applying the method presented in 

section 5.1.5. Table 16 below presents the impact on national tax revenue bases. 
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France experience most outward profit shifting compared to the other countries followed by 

Germany measured in absolute numbers. Looking at the ratio of profit shifting to true profits 𝑆𝑖
𝐵𝑖

, 

Malta, Belgium, France, Germany, Italy, and Spain experience outward profit shifting and tax 

revenue loses, similar to model 1. Malta is again experiencing the highest relative outward profit 

shifting. Common for these countries is that they have the highest tax rates relative to the other 

countries which cause a negative impact on their tax revenue. Again it is important to be cautious 

when making final conclusions based on these numbers. 

Among the countries with inward profit shifting, Bulgaria and Romania have the highest ratio, 

where United Kingdom has the most inward profit shifting in absolute numbers.   

Furthermore, in line with the expectations explained in model 1, where the total profit shifting 𝑆𝑖 

was expected to be negative across Europe since most tax havens are placed outside of Europe, 

the total profit shifting is negative at -272 million USD for model 2.  
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Similar to model 1, there is a clear trend between tax rates and the ratio of profit shifting to true 

profit as shown in figure 4 below  

 

The graph support the statement that countries who have lower tax rates actually gain tax 

revenue where countries with higher tax rates loose tax revenue. This highlights why 

governments might use tax rates as a competitive tool and could fuel a race to the bottom as 

mentioned earlier.  

Similar to model 1, one should be careful making definite conclusion based on the results shown 

in table 16. To illustrate this table 16 is reproduced as in model 1, limiting the sample to MNEs 

with 50% or more of their total subsidiaries available in the sample. The results are shown in 

table 17 below. 
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In table 17 France experience the highest relative outward profit shifting. Additionally some 

countries are dropped from the sample. The relative profit shifting ratio now changes from 0.0% 

to -0.8% which further emphasizes the expectation that profit is being shifted out of Europe.  

Looking at figure 5 the trend between tax rates and the profit shifting ratio has not changed as 

low tax countries in general benefit on high tax countries’ account. 
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Similar to both model 1 and Huizinga and Laeven’s model, the expense to true profit ratio seems 

to be higher for countries that experience both high inward and outward profit shifting which is 

not surprising since profit shifting has a monetary cost. 

 

5.2.5 Sub-conclusion model 2 

Applying a different productivity measure gave an estimated 𝛾� of -1.918 which was slighty 

higher than model 1, thus it seems applying a firm-level productivity measure actually shows 

more profit shifting.  

There are four important considerations worth mentioning from this analysis. First, productivity 

is now positive and significant which is in line with economic intuition. Second, the 𝛾� estimate is 

now slightly higher. Third, when applying the 𝛾� of -1,918, it seems there are stronger signs of 

profit shifting, as both the elasticity increases and there is net outward profit shifting in Europe 

when disregarding the percentage of a MNE’s total subsidiaries available in the sample (cf. table 

16), whereas this number was positive in model 1. Fourth, not surprisingly there is the same 
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trend in terms of relative profit shifting and tax rates, meaning that countries with lower tax rates 

experience more inward profit shifting and vice versa.  

5.3 Model 3 
This section is structured as follows; the first part is a brief analysis of the most significant 

differences in regard to the main regressions, the second part will analyze the problems with 

model 3 as a consequence of the regression results. 

 5.3.1 Main regressions  

In order to further examine the problems relating to the productivity measure in Huizinga and 

Laeven’s model, model 3 will be analyzed. Model 3 is identical to model 1 but uses a total factor 

productivity approach. Unlike model 2 that uses a labor productivity approach where there was a 

somewhat skewed distribution between the labor and capital parameter, total factor productivity 

should ideally provide a more balanced measured where, as the name implies, there is emphasis 

on all factors (namely capital and labor). The productivity measure is defined as24

The regressions are similar to both model 1 and model 2 except that the productivity measure is 

changed. Therefore, all regressions will not be analyzed in-depth but differences compared to 

model 1 and 2 are highlighted instead. 

  

ln�𝐴𝑖,𝑡� = ln�
𝑌𝑖,𝑡
𝐿𝑖,𝑡

� − 𝛼𝑘ln (
𝐾𝑖,𝑡
𝐿𝑖,𝑡

) 

 

 

 

 

 

 

 
                                                 
24 See theory section 
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Regression 1-9 is presented in table 18 below.

 

Looking at table 18 the labor and capital are both significant and the variables are more balanced 

compared to model 2. TFP is measured on a firm-level basis. It is expected that the TFP will 

enter with a positive coefficient, as higher productivity should be positively related to profit, and 

it is expected to be significant. As expected, the coefficient enters positively in all regressions 

with a coefficient between 0,987 and 1,466 and all are highly significant. An interesting aspect to 

notice in this regard is the fact that Maffini and Mokkas (2011) argue that labor productivity and 

TFP should not yield significantly different results and can thus be used for the same purposes, 

which seems to be the case when comparing productivity estimates of model 2 and 3.   

The estimate of 𝛾� is now higher in absolute terms and is estimated in the range of -3.017 to -

10.725 and is highly significant. It is relatively larger values in absolute terms compared to 

model 1 and 2, which indicate more profit shifting behavior when a TFP measure is used.  

When considering the interaction variable between C and TFP, the C variables in that regression 

are now both yielding significant results contrary to both model 1 and 2. Interestingly as the 

interaction variable is positive, it reveals that TFP is more influential than C, which can be partly 

attributed to the fact that TFP might be better at explaining differences in EBIT. 
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5.3.2 Problems with model 3 

As the results are so different from model 1 and 2, it is worth digging further into the results and 

try to interpret the results that show more signs of profit shifting (𝛾� is -5,068 in regression 3, 

which is approximately 4 times the size of model 1). Recall that 𝛾� enters into the elasticity 

calculation and the tax base revenue calculation and the absolute size of 𝛾� will have a significant 

impact on those outcomes. In this regard examining the TFP variable and its relation to Huizinga 

and Laeven’s model is relevant. The TFP variable is derived from Maffini and Mokkas (2011) 

methods and is then inserted into Huizinga and Laeven’s model. Revisiting the TFP definition 

again: 

 ln�𝐴𝑖,𝑡� = ln �𝑌𝑖,𝑡
𝐿𝑖,𝑡
� − 𝛼𝑘ln (𝐾𝑖,𝑡

𝐿𝑖,𝑡
) 

The 𝑌𝑖,𝑡 variable is defined as 𝐸𝐵𝐼𝑇 + 𝐿𝑎𝑏𝑜𝑟 𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑒𝑛𝑎𝑡𝑖𝑜𝑛. When the equation is 

substituted into equation 7, there is a causality issue that might cause problems when running the 

regressions. The fact that EBIT is used to calculate TFP which is then used to estimate EBIT can 

cause causality issues that are too severe to be overlooked. It is likely to affect both the TFP 

variable and the 𝛾� estimate and cause bias in the estimators.  

The goal of implementing two alternative models to Huizinga and Laeven was to see if a 

different productivity measure could better or more precisely estimate profit shifting given the 

critique of model 1. A TFP proxy, as it is theoretically a good approach, was chosen. The 

calculation method by Maffini and Mokka (2011) was applied, as they represent some of the new 

research within this field. Even though some causality issues are expected, it is difficult to 

comprehend and foresee the scope of the econometric problems before hand. Therefore model 3 

was tested using the same main regressions as model 1 and 2. However, the results confirmed the 

causality concern and after comparing to the other models, the parameter estimates were 

concluded to be too biased. Thus it is decided that model 3 will not be used for further analysis 

as model 2 seems like a more robust alternative to model 1 at this point. At this point all three 

models have been analyzed. The outcome and interpretations will be further discussed in the next 

section. 
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6. Discussion 
The discussion will touch on some of the considerations and assumptions made in respect to 

interpreting the results of the analysis. In the following, the results of the empirical analysis are 

discussed in relation to the limitations introduced in the methodology section, and with the intent 

of properly answering the 5 sub-questions of the problem statement, ultimately addressing the 

main problem statement. The discussion will address the results relevant for answering each sub-

question in chronological order as the sub-questions are listed in the problem statement section.  

The 𝛾� estimate 

The starting point for the discussion is the 𝛾� estimates, as this is not only essential in assessing 

the level of profit shifting, but is also a vital input in estimating the elasticity and what impact 

profit shifting has on national tax revenue bases. In relation to the profit shifting equation,  𝛾� 

estimates the degree of profit shifting, i.e. the difference between reported profit and true profit 

c.f. equation 5. Thus, the reliability of the 𝛾� estimate is essential when drawing conclusions 

about the current level of profit shifting. 

In relation to the validity of 𝛾�, three aspects are worth discussing. First, the C variable, which the  

𝛾� estimates, is a composite tax variable, and is thus heavily reliant on the taxes applied in the 

research. As mentioned in section 4.1.2 some tax regimes are rather complicated and all 

corporate taxes are not given, thus some must be chosen subjectively. All taxes are chosen with 

careful consideration for this thesis (c.f. section 4.1.2 and table 6), as choosing different taxes 

would result in a different outcomes of the analysis. Thus, when interpreting the results of this 

thesis and comparing it with other research, or if replicating it, one must be aware of the impact 

choosing the initial taxes has on the end result.  

Secondly, as mentioned previously, the data quality is important in the estimation of  𝛾�. The data 

used in this thesis is considered to be of rather high quality, as data criteria are strict and the 

sample size is large especially compared to Huizinga and Laeven. However, whenever data is 

dropped due to missing values or negative EBITs, the accuracy of the estimate decreases. Losing 

observations with negative EBIT was argued to underestimate profit shifting based on the 

assumption, that some of the negative EBIT cases are influenced by thin capitalization or other 

profit shifting strategies, which are then not accounted for.  



Master’s Thesis 2013 
 

Page 75 of 104 
 

Furthermore, restricting the research to Europe but including MNEs which are also present 

outside Europe is also expected to decrease the accuracy of the profit shifting estimate, as 

possible profit shifting is ignored. As mentioned earlier, this might lead to a downward biased 

estimate of 𝛾�, assuming that excluding the tax havens outside Europe will lead to an 

underestimation of both profit shifting and the profit shifting incentive, represented by C. 

Though these data concerns influence the estimate of  𝛾�, it is important to emphasize that the 

overall picture of profit shifting behavior taking place in Europe is still believed to be reliable. 

The data issues merely concerns the accuracy of the estimate, and if anything it has been argued 

throughout this research, that the final estimates of -1.795 and -1.918 in model 1 and model 2 

respectively, might actually be underestimations of the reality.  

Thirdly, the magnitude of the 𝛾� estimates and how it differs in the different regressions and 

models is worth mentioning, as the significance and size of the 𝛾� is essential in proving that 

profit shifting is present. The presence of profit shifting was confirmed in the analysis by both 

model 1 and 2, as estimates of 𝛾� were significantly different from zero in both models. In 

relation to the size of the 𝛾� estimates, two things are worth mentioning. First, the estimate of  𝛾� 

in model 1 is very close to that obtained by Huizinga and Laeven, and in addition, the estimate in 

model 2 is not far from model 1. These results support the work of Huizinga and Laeven and 

their way of measure profit shifting. With all three estimates being in close proximity, it is fair to 

believe that an estimate of around 1.8 is realistic, though possibly a bit underestimated as 

mention above. It is worth noting, that these results are all obtained when using a data sample 

allowing MNEs which have 20% or more of their total subsidiaries available in the sample.  

The second aspect worth mentioning is exactly the minimum percentage of a MNE’s total 

subsidiaries available in the sample in order to qualify for the regressions. Throughout all 

models, including Huizinga and Laeven’s, the magnitude of the  𝛾� estimate increases as the 

minimum requirement of subsidiaries present in the sample increases to 50% of the MNE’s total 

subsidiaries. This further supports the statement above, that the data quality is essential for the 

end result. The fact that 𝛾� increases when increasing the minimum percentage to 50% could 

indicate that the 𝛾� estimates used for elasticity and tax base impacts are underestimated. 

However, the  𝛾� estimates obtained setting the minimum requirement at 20% was preferred to 

enable comparison to Huizinga and Laeven’s results. 
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All in all, even when considering the three concerns just discussed, the estimates of 𝛾� in both 

model 1 and model 2 are believed to be valid and reliable enough to provide a clear idea of profit 

shifting still being present and to a similar degree as when measured by Huizinga and Laeven. 

  

Elasticity 

Elasticity is a useful measure for determining how sensitive MNEs in a certain country are to 

changes in the tax rate of that country. This can reveal information of how important tax rate 

differences actually are. However, before being able to make any valid conclusion or justified 

interpretations, it is worth discussing two determining aspects of the elasticity; first the 𝛾� 

estimate and second the data quality’s impact.  

First, the 𝛾� estimate serves as a vital input factor to the calculation of the sensitivity to changes in 

tax rates. Absolute changes in 𝛾� have a significant impact on how the elasticity for each country 

will be, thus having a robust 𝛾� is imperative for the elasticity analysis. Therefore, when 

analyzing the level of elasticity, it is important to keep the input factors of the 𝛾� variable 

mentioned above in mind and take this into account when making inferences and conclusions.  

Second, the elasticity is a relative measure of how sensitive one country in the sample is to 

changes in its tax rate, which is a function of the operations from all MNEs in that country. 

Therefore the data quality, in terms of how well the country is represented by the number of 

MNEs, becomes vital for each individual country when interpreting their elasticity. Examples of 

this are Cyprus with 4 domestic and 0 foreign firms, Greece with 20 domestic and 3 foreign 

firms, Iceland with 10 domestic and 0 foreign firms, Latvia with 1 domestic and 10 foreign, 

Lithuania with 0 domestic and 1 foreign and finally Malta with 1 domestic and 3 foreign. For 

these underrepresented countries inference about their elasticity becomes questionable. Putting 

this into perspective, France has 4.337 domestic and 2.211 foreign firms. Thus, these 

underrepresented countries’ elasticity is based on a few MNEs’ operations in Europe and it is 

likely that their elasticity estimate is not representative for the country in general.    

To answer sub-question 2, the aspects discussed above are important in order to make sense of 

the results and put them into a more general use. The results are sensitive to how the input 

factors are determined and how the data quality is, and this is essential in order to draw 
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conclusions from the outcome of both model 1 and 2. However the average elasticity in Europe 

is still believed to be a valid estimate.  

 

National tax revenue base 

The impact of profit shifting on a country’s national tax base can be quantified in order to 

determine the country’s exposure to inward and outward profit shifting. Before any conclusion 

and inference can be made in relation to this, it is important to discuss 3 aspects that play a key 

role in the calculations; firstly the 𝛾�, secondly the data and thirdly large observations. 

First, the 𝛾� is an important input factor into the calculation of national tax base effects, which is 

not different from the elasticity discussion - changes can make a substantial difference. As 

illustrated by the fact that net profit shifting in Europe changes from positive in model 1 to 

negative in model 2.  

Secondly, contrary to Huizinga and Laeven, this thesis runs a robustness check on the tax base 

results where the data is limited to MNEs where there is data on 50% or more of their total 

subsidiaries up from 20%. When this is done in model 1, the net profit shifting ratio changes to   

-0,07%  from 0% which is significant, and alter the conclusion one can make based on the table. 

Thus, this reveals two important considerations; first, increasing the percentage of MNEs total 

subsidiaries included in the sample indicates more profit shifting and second, the conclusion that 

can be made on tax base effects is quite sensitive to the data quality. Furthermore, data quality 

for the individual country also plays a key factor in a similar way to elasticity, where some 

countries are underrepresented. Thus it is likely that the results on these countries are biased and 

not representative of their actual tax base effects.  

Thirdly, from the summary statistics table 4, the analysis showed an increase of 132% in foreign 

subsidiaries and a 401% increase in sales compared to Huizinga and Laeven’s study. This 

implies that some companies have increased significantly in size and it could therefore be the 

case that a few firms are significantly influencing the profit shifting behavior. 

In point two above it was argued, that improving the data quality can change the end result, and 

putting this together with point 3, the combination of excluding a large MNE and only having 
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20% data on MNEs total subsidiaries can influence the outcome quite substantially. Thus, when 

looking at the individual countries’ net profit shifting it is important to keep in mind, the 

possibility of a few large MNEs being excluded, which could change the countries net profit 

shifting substantially.   

 

Comparison to Huizinga and Laeven – determining a trend 

A considerable part of this thesis has been to compare the result obtained to those of Huizinga 

and Laeven to highlight a possible development or trend in profit shifting behavior since their 

study (recall Huizinga and Laeven use 1999 data).  Throughout the analysis, continued 

comparison showed that the degree of profit shifting and its impact on tax rate elasticity and tax 

base revenues are very similar to 1999. Even though elasticity has changed a little and different 

countries are experiencing the largest relative outward profit shifting, it was not possible to 

determine a clear trend. 

When trying to determine the trend, the fact that the two studies use different data samples was 

kept in mind, but the comparison was justified by the large sample size and the fact that the same 

database and variable definitions were used. In order to more properly determining a trend, the 

use of panel data would be more optimal. Having both cross-sectional and time-series data would 

allow the researcher to accurately spot a trend over the years the time-series contains. However, 

this is beyond the scope of this thesis and is reserved for future research. Instead of analyzing the 

changes in a selected sample of MNEs over time, this study compares two years, 1999 and 2011, 

and is in that respect only able to see the difference in those two years and not a significant trend 

per say. Thus, answering sub-question 4, it is safe to state, that the extent of profit shifting and its 

impact on elasticity and tax bases in 2011 is very similar to 1999, and no trend can be 

determined, rather the situation is status quo.  

This finding is a little surprising, considering the fall in tax rates and profit shifting incentives 

(c.f. summary statistics, where the absolute values of the minimum and maximum C values 

decrease as well as a fall in the standard deviation of the C variable compared to Huizinga and 

Laeven). The intuition here is that a decrease in profit shifting incentives would lead to a 

decrease in profit shifting. This is however not the case, illustrated several times in the analysis, 
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which might indicate that modern MNEs are just as interested in engaging in profit shifting even 

though their incentive or gain is smaller according to the theory of Huizinga and Laeven.  

  

Evaluation of the models 

This part of the discussion addresses the advantages and disadvantages of the two models. After 

continuously having an insignificant productivity measure in model 1 for most regressions, 

model 2 was introduced as an alternative to address sub-question 5. As discussed earlier, the 𝛾� is 

at the center of attention as it plays a key role in several of the calculations. The two models 

provide slightly different 𝛾� estimates and this has a significant effect on both the elasticity and 

tax base effects. In order to determine how well the two models estimate profit shifting, it is 

important to discuss what distinguish them from one another, and to see the advantages and 

disadvantages of the two before any possible preferences can be made. 

Model 1 has the advantage of providing robust results with an intuitive healthy balance between 

capital and labor across almost all regressions. The disadvantage is the insignificant productivity 

parameter. The parameter is significant and negative in Huizinga and Laeven’s study, which is 

discussed in the analysis of model 1. One of the reasons for the difference might be the changing 

economic conditions where services companies have become a majority share of GDP in 2011 

compared to 1999 in many developed countries, possibly as a consequence of outsourcing 

production. This could have made the GDP per capita proxy for productivity worse than when it 

was used in Huizinga and Laeven’s study.  

Model 2 possess the clear advantage of having a significant productivity measure, and besides 

being significant it is also positive which is as expected and in line with economic intuition - 

opposite to what Huizinga and Laeven obtain. Furthermore, it is argued that using a firm-level 

productivity measure compared to a country-level productivity should be more correct, as this 

will reflect the individual subsidiaries’ productivity better. The disadvantage of model 2 is the 

rather atypical balance between labor and capital when running the regression. The sample used 

for most regression is only including manufacturing firms, however the capital coefficient is 

rather low compared to labor, which is now extremely high, but both are still highly significant. 

This might be because of some multicollinearity issues between labor productivity and labor. 
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However, multicollinearity still provide best linear unbiased estimators and only impact the 

standard error, and given there is still high significance this is not seen as a major issue25

The paragraphs above discussed the results of applying an alternative productivity variable using 

some of the latest research within the field, and whether this improves the way of measuring 

profit shifting. Choosing one model over the other is a difficult task and there might not be a 

conclusive answer. However, what can be discussed in relation to the comparison of the models 

is that fact that model 2 seems to provide a robust alternative with a firm-level productivity 

measure, which is definitely appealing. It can be argued that model 2 might even capture some of 

the MNE’s activity better given it uses a firm-level productivity.   

 

.  

Overall, the entire discussion of the results highlighted several aspects worth considering when 

concluding on the results. None of the models are perfect but model 1 and model 2 seem to point 

in the same direction of profit shifting. Given the limitations and challenges presented in the 

discussion, this is seen as strong evidence of profit shifting. Both model 2 and 3 open up for 

future research in the area of improving productivity measures and the above discussion indicate 

that especially model 2 can match up with model 1. 

Thus, even after considering the issues affecting the different results, the analysis was found to 

provide a reliable picture of how profit shifting behavior is in Europe today, what the 

implications of profit shifting is and how it has developed since earlier research, ultimately 

answering the main problem statement.  

 

  

                                                 
25 It is only under perfect multicollinearity that the estimates are no longer best linear unbiased estimators (Gujarati 
and Porter, 2009) 
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7. Conclusion  
This thesis aimed at providing an up to date picture of the profit shifting behavior in Europe by 

addressing the problem statement: “How extensive is profit shifting behavior in Europe today, 

what are the implications of profit shifting and how has this developed since earlier research?”. 

This question was approached using the method developed by Huizinga and Laeven in their 

acknowledged study; International profit shifting within multinationals; A multi-country 

perspective, 2008, as well as introducing alternative variables to possibly improve the 

measurement of profit shifting.  

A replication of Huizinga and Laeven’s study proved that profit shifting is still present and 

proved to be similar to their findings, with an 𝛾� estimate of -1.795 in model 1 after accounting 

for endogeneity issues in the C variable. This 𝛾� estimate was then used to estimate MNEs’ 

elasticity to tax rate changes, which showed that smaller countries are more sensitive to tax rate 

changes than large countries. In respect to what impact the current level of profit shifting has on 

the countries tax revenue bases, it was found that countries with low or medium tax rates benefit 

on the account of countries with high tax rates. Overall, these findings were seen as evidence of 

profit shifting in Europe, even though it was shown that end results are very sensitivity to the 

quality of the data input. Compared to Huizinga and Laeven’s findings, little difference was 

visible, which was seen as a verification of their research. Thus, the comparison of 1999 and 

2011 data showed no significant development or trend in profit shifting. 

To test the possibilities of improving the method of measuring profit shifting, two alternative 

models were introduced, using either labor productivity or TFP as proxies for productivity 

instead of GDP per capita. The motivation for testing the two alternative productivity proxies 

was to create a model using only firm-level input variables. After thorough analysis of both 

models, model 3 using TFP was suspected to yield a biased estimate due to causality issues and 

was disregarded. However, model 2 using labor productivity showed excellent results similar to 

model 1, which apply the method by Huizinga and Laeven. 

The analysis was followed by a discussion of the results in respect to the limitations of the 

project with the intent of addressing the problem statement. Here considerations of data quality, 

tax rates, the size of 𝛾�, and the basis for comparing the studies and determining a trend, were 
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brought up and discussed. These issues were all found essential to consider when using the 

results to draw conclusions. By combining the analysis and the discussion, it was concluded that, 

when using either model 1 or model 2, international profit shifting is present in Europe today, 

and that both the extent of profit shifting and its implications on tax rate elasticity and national 

tax revenue bases are similar to the case of 1999, presented by Huizinga and Laeven in their 

2008 study.  

Both the excellent results of model 2 and the comparison of advantages and disadvantages of 

model 1 and model 2 showed that using firm-level productivity is a possibility when measuring 

profit shifting. It was argued that using firm-level productivity is a more correct approach, but at 

the same time, that more research into using firm-level productivity measures is needed.  

Thus, the use of firm-level productivity measures, when measuring profit shifting using a Cobb-

Douglas framework serves as a topic for future research. Besides the proxy for productivity, two 

other topics are interesting in respect to future research. First, as data quality improves on a 

worldwide basis, it would be interesting to measure worldwide profit shifting including all 

countries and thereby more of the worlds tax havens. Second, as the focus on transfer pricing and 

profit shifting increases and governments improve rules and regulations to prevent profit 

shifting, it would be interesting in a couple of years time, to analyze the development in profit 

shifting using panel data for a large sample of MNEs. 
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Appendix 

Appendix 1 – Econometric Theory 
The classical ordinary least squares (OLS), standard or classical linear regression model was first 

developed by Gauss in 1821. The method has 7 assumptions that needs to be fulfilled; (1) Linear 

Regression Model (linear in the parameters), (2) Fixed X values or X values which are 

independent of the Error Term, (3) Zero Mean Value of Disturbance ui (that is 𝐸(𝑢𝑖|𝑋𝑖) = 0),   

(4) there must be homoscedasticity also defined as constant variance of ui, (5) no autocorrelation 

between disturbances (that is 𝑐𝑜𝑣(𝑢𝑖,𝑢𝑗|𝑋𝑖,𝑋𝑗), (6) The number of observations n must be greater 

than the number of parameters to be estimated and (7) The nature of X variables, that is there 

cannot be a lot of identical observations and outliers26

All econometrics tests used are found in Gujarati and Porter (2009). However, for convenience 

and where it felt necessary, a few points have been outlined below.   

. 

Econometric analysis in general relies heavy on statistical methods of significance test (t-test, f-

test etc) and probability distributions which can be found in any modern statistics book 

White’s heteroscedasticity consistent-standard error 

The thesis uses white heteroscedasticity consistent-standard error in order fulfill assumption 4 in 

the OLS regression and use the SAS’ integrated code for this, for more information on this 

please see White (1980). 

 

Two-Stage Least Squares (2SLS) 

To instrument for the endogeneity effect a 2SLS in used. The approach requires two OLS 

procedures, first regression  

𝑌1𝑡 = 𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2+𝑢𝚤�  

Where 𝑢�𝑖 is the OLS residuals. The estimated 𝑌1𝑡 denoted by 𝑌�1𝑡 is substituted into the original 

equation  

                                                 
26 Gujarati and Porter (2009), Basic Econometrics Fifth Edition, McGraw Hill 
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𝑌2𝑡 = 𝛽3 + 𝛽4𝑌1𝑡 + 𝛽5𝑋4+𝑢2 

which gives 

𝑌2𝑡 = 𝛽3 + 𝛽4𝑌�1𝑡 + 𝛽5𝑋4+(𝛽2𝑢�𝑡 + 𝑢2) 
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Appendix 2 – SAS and STATA coding 
 

In this appendix SAS coding is presented first followed by STATA coding 

SAS coding 

The majority of the regressions were carried out in SAS Enterprise Guide 5.1. This appendix 

presents the code written to define the data and perform the below listed regression;  

0. Defining data 

1. Correlation  

2. The standard OLS regression with test of Multicollinearity 

3. Whites test of heteroscedasticity 

4. Transforming the standard errors to White heteroscedasticity consistent stander errors  

5. Proc syslin used when including one instrumental variable (endogeneiry regression 1) 

6. Proc syslin used when including two instrumental variable (endogeneiry regression 3) 

7. Code for endogeneity regression 4, where country dummies are added and two 

instrumental variables are used.   

6.1 This include code for new country dummies as well 

6.2 The new standard OLS regression with test of Multicollinearity 

6.3 Proc syslin used when including two instrumental variables  

The code presented below is taken from Model 1, but the same code applies for Model 2 and 

Model 3, only the variables names change.  

 

0. Defining the data 
 
DATA WORK.SORTTempTableSorted &_EG_DSTYPE_ / 
VIEW=WORK.SORTTempTableSorted; 
 SET WORK.QUERY_FOR_MODEL_17(KEEP=Ln_EBIT Ln_Per_capita_GDP 
Ln_Costs_of_employees Ln_Fixed_Assets C_variable NACE_2_diget 
&_DSTYPE_VARS_); 
 
 IF NACE_2_diget = '10' Then Dummy10 =1 ; Else Dummy10 = 0; 
 IF NACE_2_diget = '11' Then Dummy11 =1 ; Else Dummy11 = 0; 
 IF NACE_2_diget = '12' Then Dummy12 =1 ; Else Dummy12 = 0; 
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 IF NACE_2_diget = '13' Then Dummy13 =1 ; Else Dummy13 = 0; 
 IF NACE_2_diget = '14' Then Dummy14 =1 ; Else Dummy14 = 0; 
 IF NACE_2_diget = '15' Then Dummy15 =1 ; Else Dummy15 = 0; 
 IF NACE_2_diget = '16' Then Dummy16 =1 ; Else Dummy16 = 0; 
 IF NACE_2_diget = '17' Then Dummy17 =1 ; Else Dummy17 = 0; 
 IF NACE_2_diget = '18' Then Dummy18 =1 ; Else Dummy18 = 0; 
 IF NACE_2_diget = '19' Then Dummy19 =1 ; Else Dummy19 = 0; 
 IF NACE_2_diget = '20' Then Dummy20 =1 ; Else Dummy20 = 0; 
 IF NACE_2_diget = '21' Then Dummy21 =1 ; Else Dummy21 = 0; 
 IF NACE_2_diget = '22' Then Dummy22 =1 ; Else Dummy22 = 0; 
 IF NACE_2_diget = '23' Then Dummy23 =1 ; Else Dummy23 = 0; 
 IF NACE_2_diget = '24' Then Dummy24 =1 ; Else Dummy24 = 0; 
 IF NACE_2_diget = '25' Then Dummy25 =1 ; Else Dummy25 = 0; 
 IF NACE_2_diget = '26' Then Dummy26 =1 ; Else Dummy26 = 0; 
 IF NACE_2_diget = '27' Then Dummy27 =1 ; Else Dummy27 = 0; 
 IF NACE_2_diget = '28' Then Dummy28 =1 ; Else Dummy28 = 0; 
 IF NACE_2_diget = '29' Then Dummy29 =1 ; Else Dummy29 = 0; 
 IF NACE_2_diget = '30' Then Dummy30 =1 ; Else Dummy30 = 0; 
 IF NACE_2_diget = '31' Then Dummy31 =1 ; Else Dummy31 = 0; 
 IF NACE_2_diget = '32' Then Dummy32 =1 ; Else Dummy32 = 0; 
 IF NACE_2_diget = '33' Then Dummy33 =1 ; Else Dummy33 = 0; 
 IF NACE_2_diget = '34' Then Dummy34 =1 ; Else Dummy34 = 0; 
 IF NACE_2_diget = '35' Then Dummy35 =1 ; Else Dummy35 = 0; 
 
RUN; 
TITLE; 
TITLE1 "Linear Regression Results"; 
FOOTNOTE; 
FOOTNOTE1 "Generated by the SAS System (&_SASSERVERNAME, &SYSSCPL) on 
%TRIM(%QSYSFUNC(DATE(), NLDATE20.)) at %TRIM(%SYSFUNC(TIME(), 
TIMEAMPM12.))"; 
 
 
1. Correlation 
 
PROC CORR DATA=WORK.SORTTempTableSorted 
 PLOTS=(SCATTER MATRIX) 
 PEARSON 
 VARDEF=DF 
 ; 
 VAR Ln_EBIT; 
 WITH Ln_Pre-tax_profit Ln_labor Ln_employees Ln_Capital leverage 
Ln C_variable C_variable_VaV_sub C_variable_VaV_Parent _labor_prod 
Ln_GDP_per_capita Ln_TFP; 
 
RUN; 
QUIT; 
 
 
2. Standard OLS regression with Multicollinearity tests 
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PROC REG DATA=WORK.SORTTempTableSorted 
  PLOTS(ONLY)=ALL 
 ; 
 Linear_Regression_Model: MODEL Ln_EBIT = Ln_Per_capita_GDP 
Ln_Costs_of_employees Ln_Fixed_Assets C_variable Dummy10 Dummy11 
Dummy12 Dummy13 Dummy14 Dummy15 Dummy16 Dummy17 Dummy18 Dummy19 
Dummy20 Dummy21 Dummy22 Dummy23 Dummy24 Dummy25 Dummy26 Dummy27 
Dummy28 Dummy29 Dummy30 Dummy31 Dummy32  
  /  SELECTION=NONE 
  COLLIN VIF SPEC 
 ; 
RUN; 
QUIT; 
 
3. Whites test of heteroscedasticity  
 
PROC MODEL DATA=WORK.SORTTempTableSorted 
; 
 
PARMS b0 b1 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11 b12 b13 b14 b15 b16 b17 
b18 b19 b20 b21 b22 b23 b24 b25 b26 b27 ; 
 
Ln_EBIT = b0 +b1*Ln_Per_capita_GDP + b2*Ln_Costs_of_employees + 
b3*Ln_Fixed_Assets + b4*C_variable + b5*Dummy10 + b6*Dummy11 + 
b7*Dummy12 + b8*Dummy13 + b9*Dummy14 + b10*Dummy15 + b11*Dummy16 + 
b12*Dummy17 + b13*Dummy18 + b14*Dummy19 + b15*Dummy20 + b16*Dummy21 + 
b17*Dummy22 + b18*Dummy23 + b19*Dummy24 + b20*Dummy25 + b21*Dummy26 + 
b22*Dummy27 + b23*Dummy28 + b24*Dummy29 + b25*Dummy30 + b26*Dummy31 + 
b27*Dummy32 ; 
 
fit Ln_EBIT / PAGAN=(1 Ln_Per_capita_GDP Ln_Costs_of_employees 
Ln_Fixed_Assets C_variable Dummy10 Dummy11 Dummy12 Dummy13 Dummy14 
Dummy15 Dummy16 Dummy17 Dummy18 Dummy19 Dummy20 Dummy21 Dummy22 
Dummy23 Dummy24 Dummy25 Dummy26 Dummy27 Dummy28 Dummy29 Dummy30 
Dummy31 Dummy32 ) white; 
 
INSTRUMENTS Ln_Per_capita_GDP Ln_Costs_of_employees Ln_Fixed_Assets 
C_variable Dummy10 Dummy11 Dummy12 Dummy13 Dummy14 Dummy15 Dummy16 
Dummy17 Dummy18 Dummy19 Dummy20 Dummy21 Dummy22 Dummy23 Dummy24 
Dummy25 Dummy26 Dummy27 Dummy28 Dummy29 Dummy30 Dummy31 Dummy32 ; 
 
run; 
QUIT; 
 
4. Transforming the standard errors to White heteroscedasticity consistent stander errors  
 
proc reg data=WORK.SORTTempTableSorted; 
MODEL Ln_EBIT = Ln_Per_capita_GDP Ln_Costs_of_employees 
Ln_Fixed_Assets C_variable Dummy10 Dummy11 Dummy12 Dummy13 Dummy14 
Dummy15 Dummy16 Dummy17 Dummy18 Dummy19 Dummy20 Dummy21 Dummy22 
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Dummy23 Dummy24 Dummy25 Dummy26 Dummy27 Dummy28 Dummy29 Dummy30 
Dummy31 Dummy32  /acov; 
 
run; 
QUIT; 

 

5. Proc syslin (the 2 stage least squared method) used when including one instrumental 
variable (Endogeneity regression 1)  
 
proc syslin 2sls DATA=WORK.SORTTempTableSorted ; 
 
Endogenous C_variable ; 
 
Instruments pop_diff_ln Ln_Per_capita_GDP Ln_Costs_of_employees 
Ln_Fixed_Assets Dummy10 Dummy11 Dummy12 Dummy13 Dummy14 Dummy15 
Dummy16 Dummy17 Dummy18 Dummy19 Dummy20 Dummy21 Dummy22 Dummy23 
Dummy24 Dummy25 Dummy26 Dummy27 Dummy28 Dummy29 Dummy30 Dummy31 
Dummy32 ;  
 
MODEL Ln_EBIT = Ln_Per_capita_GDP Ln_Costs_of_employees 
Ln_Fixed_Assets C_variable Dummy10 Dummy11 Dummy12 Dummy13 Dummy14 
Dummy15 Dummy16 Dummy17 Dummy18 Dummy19 Dummy20 Dummy21 Dummy22 
Dummy23 Dummy24 Dummy25 Dummy26 Dummy27 Dummy28 Dummy29 Dummy30 
Dummy31 Dummy32 ; 
 
Run ; 
Quit ; 
 
6. Proc syslin (the 2 stage least squared method) used when including two instrumental 
variables (Endogeneity regression 3)  
 
proc syslin 2sls DATA=WORK.SORTTempTableSorted ; 
 
Endogenous C_variable ; 
 
Instruments pop_diff_ln Instrument_2 Ln_Per_capita_GDP 
Ln_Costs_of_employees Ln_Fixed_Assets Dummy10 Dummy11 Dummy12 Dummy13 
Dummy14 Dummy15 Dummy16 Dummy17 Dummy18 Dummy19 Dummy20 Dummy21 
Dummy22 Dummy23 Dummy24 Dummy25 Dummy26 Dummy27 Dummy28 Dummy29 
Dummy30 Dummy31 Dummy32  ;  
 
MODEL Ln_EBIT = Ln_Per_capita_GDP Ln_Costs_of_employees 
Ln_Fixed_Assets C_variable Dummy10 Dummy11 Dummy12 Dummy13 Dummy14 
Dummy15 Dummy16 Dummy17 Dummy18 Dummy19 Dummy20 Dummy21 Dummy22 
Dummy23 Dummy24 Dummy25 Dummy26 Dummy27 Dummy28 Dummy29 Dummy30 
Dummy31 Dummy32  / overid ; 
   
Run ; 
Quit ; 
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7. Code for endogeneity regression 4, where country dummies are added and two 
instrumental variables are used   
 
7.1 Defining data including the new country dummies 
 
DATA WORK.SORTTempTableSorted &_EG_DSTYPE_ / 
VIEW=WORK.SORTTempTableSorted; 
 SET WORK.QUERY_FOR_MODEL_15(KEEP=Ln_EBIT Ln_Costs_of_employees 
Ln_Fixed_Assets C_variable NACE_2_didget pop_diff_ln Instrument_2 
Country_ISO_Code &_DSTYPE_VARS_); 
IF NACE_2_didget = '10' Then Dummy10 =1 ; Else Dummy10 = 0; 
 IF NACE_2_diget = '10' Then Dummy10 =1 ; Else Dummy10 = 0; 
 IF NACE_2_diget = '11' Then Dummy11 =1 ; Else Dummy11 = 0; 
 IF NACE_2_diget = '12' Then Dummy12 =1 ; Else Dummy12 = 0; 
 IF NACE_2_diget = '13' Then Dummy13 =1 ; Else Dummy13 = 0; 
 IF NACE_2_diget = '14' Then Dummy14 =1 ; Else Dummy14 = 0; 
 IF NACE_2_diget = '15' Then Dummy15 =1 ; Else Dummy15 = 0; 
 IF NACE_2_diget = '16' Then Dummy16 =1 ; Else Dummy16 = 0; 
 IF NACE_2_diget = '17' Then Dummy17 =1 ; Else Dummy17 = 0; 
 IF NACE_2_diget = '18' Then Dummy18 =1 ; Else Dummy18 = 0; 
 IF NACE_2_diget = '19' Then Dummy19 =1 ; Else Dummy19 = 0; 
 IF NACE_2_diget = '20' Then Dummy20 =1 ; Else Dummy20 = 0; 
 IF NACE_2_diget = '21' Then Dummy21 =1 ; Else Dummy21 = 0; 
 IF NACE_2_diget = '22' Then Dummy22 =1 ; Else Dummy22 = 0; 
 IF NACE_2_diget = '23' Then Dummy23 =1 ; Else Dummy23 = 0; 
 IF NACE_2_diget = '24' Then Dummy24 =1 ; Else Dummy24 = 0; 
 IF NACE_2_diget = '25' Then Dummy25 =1 ; Else Dummy25 = 0; 
 IF NACE_2_diget = '26' Then Dummy26 =1 ; Else Dummy26 = 0; 
 IF NACE_2_diget = '27' Then Dummy27 =1 ; Else Dummy27 = 0; 
 IF NACE_2_diget = '28' Then Dummy28 =1 ; Else Dummy28 = 0; 
 IF NACE_2_diget = '29' Then Dummy29 =1 ; Else Dummy29 = 0; 
 IF NACE_2_diget = '30' Then Dummy30 =1 ; Else Dummy30 = 0; 
 IF NACE_2_diget = '31' Then Dummy31 =1 ; Else Dummy31 = 0; 
 IF NACE_2_diget = '32' Then Dummy32 =1 ; Else Dummy32 = 0; 
 IF NACE_2_diget = '33' Then Dummy33 =1 ; Else Dummy33 = 0; 
 IF NACE_2_diget = '34' Then Dummy34 =1 ; Else Dummy34 = 0; 
 IF NACE_2_diget = '35' Then Dummy35 =1 ; Else Dummy35 = 0; 
 IF Country_ISO_Code = 'AT' Then DummyAT =1 ; Else DummyAT = 0; 
 IF Country_ISO_Code = 'BE' Then DummyBE =1 ; Else DummyBE = 0; 
 IF Country_ISO_Code = 'BG' Then DummyBG =1 ; Else DummyBG = 0; 
 IF Country_ISO_Code = 'CY' Then DummyCY =1 ; Else DummyCY = 0; 
 IF Country_ISO_Code = 'CZ' Then DummyCZ =1 ; Else DummyCZ = 0; 
 IF Country_ISO_Code = 'DK' Then DummyDK =1 ; Else DummyDK = 0; 
 IF Country_ISO_Code = 'EE' Then DummyEE =1 ; Else DummyEE = 0; 
 IF Country_ISO_Code = 'FI' Then DummyFI =1 ; Else DummyFI = 0; 
 IF Country_ISO_Code = 'FR' Then DummyFR =1 ; Else DummyFR = 0; 
 IF Country_ISO_Code = 'DE' Then DummyDE =1 ; Else DummyDE = 0; 
 IF Country_ISO_Code = 'GR' Then DummyGR =1 ; Else DummyGR = 0; 
 IF Country_ISO_Code = 'HU' Then DummyHU =1 ; Else DummyHU = 0; 
 IF Country_ISO_Code = 'IS' Then DummyIS =1 ; Else DummyIS = 0; 
 IF Country_ISO_Code = 'IE' Then DummyIE =1 ; Else DummyIE = 0; 
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 IF Country_ISO_Code = 'IT' Then DummyIT =1 ; Else DummyIT = 0; 
 IF Country_ISO_Code = 'LV' Then DummyLV =1 ; Else DummyLV = 0; 
 IF Country_ISO_Code = 'LI' Then DummyLI =1 ; Else DummyLI = 0; 
 IF Country_ISO_Code = 'LT' Then DummyLT =1 ; Else DummyLT = 0; 
 IF Country_ISO_Code = 'LU' Then DummyLU =1 ; Else DummyLU = 0; 
 IF Country_ISO_Code = 'MT' Then DummyMT =1 ; Else DummyMT = 0; 
 IF Country_ISO_Code = 'NL' Then DummyNL =1 ; Else DummyNL = 0; 
 IF Country_ISO_Code = 'NO' Then DummyNO =1 ; Else DummyNO = 0; 
 IF Country_ISO_Code = 'PL' Then DummyPL =1 ; Else DummyPL = 0; 
 IF Country_ISO_Code = 'PT' Then DummyPT =1 ; Else DummyPT = 0; 
 IF Country_ISO_Code = 'RO' Then DummyRO =1 ; Else DummyRO = 0; 
 IF Country_ISO_Code = 'SK' Then DummySK =1 ; Else DummySK = 0; 
 IF Country_ISO_Code = 'SI' Then DummySI =1 ; Else DummySI = 0; 
 IF Country_ISO_Code = 'ES' Then DummyES =1 ; Else DummyES = 0; 
 IF Country_ISO_Code = 'SE' Then DummySE =1 ; Else DummySE = 0; 
 IF Country_ISO_Code = 'GB' Then DummyGB =1 ; Else DummyGB = 0; 
 
RUN; 
 
7.2 Standard OLS regression with Multicollinearity tests 
 
PROC REG DATA=WORK.SORTTempTableSorted 
  PLOTS(ONLY)=ALL 
 ; 
 Linear_Regression_Model: MODEL Ln_EBIT = Ln_Costs_of_employees 
Ln_Fixed_Assets C_variable Dummy10 Dummy11 Dummy12 Dummy13 Dummy14 
Dummy15 Dummy16 Dummy17 Dummy18 Dummy19 Dummy20 Dummy21 Dummy22 
Dummy23 Dummy24 Dummy25 Dummy26 Dummy27 Dummy28 Dummy29 Dummy30 
Dummy31 Dummy32 DummyBE DummyBG DummyCZ DummyDK DummyEE DummyFI 
DummyFR DummyDE DummyGR DummyHU  DummyIE DummyIT DummyLV  DummyLU 
DummyMT DummyNL DummyNO DummyPL DummyPT DummyRO DummySK DummySI 
DummyES DummySE DummyGB 
  /  SELECTION=NONE 
  COLLIN VIF SPEC 
 ; 
RUN; 
QUIT; 
 
7.3 Proc syslin (the 2 stage least squared method) used when including two instrumental 
variables (Endogeneity regression 4)  
 
proc syslin 2sls DATA=WORK.SORTTempTableSorted ; 
 
Endogenous C_variable ; 
Instruments pop_diff_ln Instrument_2 Ln_Costs_of_employees 
Ln_Fixed_Assets Dummy10 Dummy11 Dummy12 Dummy13 Dummy14 Dummy15 
Dummy16 Dummy17 Dummy18 Dummy19 Dummy20 Dummy21 Dummy22 Dummy23 
Dummy24 Dummy25 Dummy26 Dummy27 Dummy28 Dummy29 Dummy30 Dummy31 
Dummy32 DummyBE DummyBG  DummyCZ DummyDK DummyEE DummyFI DummyFR 
DummyDE DummyGR DummyHU  DummyIE DummyIT DummyLV DummyLU DummyMT 
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DummyNL DummyNO DummyPL DummyPT DummyRO DummySK DummySI DummyES 
DummySE DummyGB  ;  
 
MODEL Ln_EBIT =  Ln_Costs_of_employees Ln_Fixed_Assets C_variable 
Dummy10 Dummy11 Dummy12 Dummy13 Dummy14 Dummy15 Dummy16 Dummy17 
Dummy18 Dummy19 Dummy20 Dummy21 Dummy22 Dummy23 Dummy24 Dummy25 
Dummy26 Dummy27 Dummy28 Dummy29 Dummy30 Dummy31 Dummy32 DummyBE 
DummyBG  DummyCZ DummyDK DummyEE DummyFI DummyFR DummyDE DummyGR 
DummyHU  DummyIE DummyIT DummyLV DummyLU DummyMT DummyNL DummyNO 
DummyPL DummyPT DummyRO DummySK DummySI DummyES DummySE DummyGB / 
overid ; 
 
Run ; 
Quit ; 
 
 
STATA coding 
In the STATA coding presented below, the actions or description of the regression is marked in 
bold. Comments to the regression are written in Italic, and the actual regression code is written in 
regular font.  
 
Open dataset 
 
use F:\Speciale\AlexJohn\endo1.dta  
 
Run normal OLS with robusst standard errors 
 
 Code: 
reg ln_ebit ln_per_capita_gdp ln_costs_of_employees ln_fixed_assets c_variable dummy10 
dummy11 dummy12 dummy13 dummy14 dummy15 dummy16 dummy17 dummy18 dummy19 
dummy20 dummy21 dummy22 dummy23 dummy24 dummy25 dummy26 dummy27 dummy28 
dummy29 dummy30 dummy31 dummy32, robust 
 
Run endogeneity regression with one instrument using IVREG (endo reg.1) 
 
Partial R-squared of excluded instruments and F-test of excluded instruments are automatically 
reported when running the IVREG regression in STATA 
 
Code:  
ivregress 2sls ln_ebit ln_per_capita_gdp ln_costs_of_employees ln_fixed_assets dummy10 
dummy11 dummy12 dummy13 dummy14 dummy15 dummy16 dummy17 dummy18 dummy19 
dummy20 dummy21 dummy22 dummy23 dummy24 dummy25 dummy26 dummy27 dummy28 
dummy29 dummy30 dummy31 dummy32 (c_variable=pop_diff_ln), vce(robust) 
 
estat endogenous 
estat firststage 
 
Run endogeneity regression with two instrument using IVREG (endo reg.3) 
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The test of overidentifying restrictions is automatically reported in STATA when adding ‘overid’ 
to the regression.  
 
Code: 
ivregress 2sls ln_ebit ln_per_capita_gdp ln_costs_of_employees ln_fixed_assets dummy10 
dummy11 dummy12 dummy13 dummy14 dummy15 dummy16 dummy17 dummy18 dummy19 
dummy20 dummy21 dummy22 dummy23 dummy24 dummy25 dummy26 dummy27 dummy28 
dummy29 dummy30 dummy31 dummy32 (c_variable=pop_diff_ln instrument_2), vce(robust) 
 
estat endogenous 
estat overid 
estat firststage 
 
industry description   
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Appendix 3 – Country comparison 

 

  

Overview of sample countries     

   Kaznelson and Larsen, 2013 
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Appendix 4 – Inflation adjusted firm-level variables 

 

Inflation adjusted summary statistics firm-level variable in 1999 
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Appendix 5 – Log-transformation 

Results based on log-transformation of data to avoid problems when the log of negative EBIT 

values is taken. The regression is based on model 1 which is the same as Huizinga and Laeven. 

The transformation is made by adding a constant to the data in order for the lowest negative 

EBIT value to equal exactly 1.  
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Appendix 6 – industry dummies 

The 15 manufacturing industry dummies used to address industry fixed effects are disclosed in 
the table below.   
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Appendix 7 – Huizinga and Laeven, 2008 - table 2 
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Appendix 8 – robustness check model 2 

 

 

 

 

 


	Abbreviations
	1. Introduction and problem statement
	1.2 Problem statement
	1.3 Research design
	1.4 Introduction to profit shifting methods
	1.4.2 Thin capitalization
	1.4.3 Hybrid instruments


	2. Literature review
	2.1 Theory based research
	2.2 Empirical based research

	3. Methodology – Huizinga and Laeven, 2008
	3.1 Theory
	3.1.2 Contribution of the thesis
	3.1.3 Models applied in the thesis
	3.1.4 Econometrics

	3.2 Limitations

	4. Data
	4.1 Data sample
	4.1.1 Sample definitions
	4.1.3 Sample variables
	4.1.4 Data sample preparation

	4.2 Summary statistics
	4.2.1 Summary statistics
	4.2.2 Only using foreign subsidiaries
	4.2.3 Log transformation
	4.2.4 Removing observations and the implication
	4.2.5 Tax data and development

	4.2.6 Sub conclusion

	5. Empirical analysis and results
	5.1 Model 1
	5.1.1 Main regressions
	5.1.2 Robustness Check
	5.1.5 Impact on national tax revenue base
	5.1.6 Sub conclusion model 1

	5.2 Model 2
	5.2.1 Main regressions
	5.2.2 Endogeneity issues
	5.2.3 Elasticity
	5.2.4 Impact on national tax revenue base
	5.2.5 Sub-conclusion model 2

	5.3 Model 3
	5.3.1 Main regressions
	5.3.2 Problems with model 3


	6. Discussion
	7. Conclusion
	Reference
	Appendix
	Appendix 1 – Econometric Theory
	Appendix 2 – SAS and STATA coding
	Appendix 3 – Country comparison
	Appendix 4 – Inflation adjusted firm-level variables
	/
	Appendix 5 – Log-transformation
	Appendix 6 – industry dummies
	Appendix 7 – Huizinga and Laeven, 2008 - table 2
	Appendix 8 – robustness check model 2


