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Summary

This tliesis investigates tax  planning by firms and tax  com petition by govern

ments. We begin in C hapter 1 by outlining the background, m otivation and 

plan of the thesis.

C hapter 2 reviews the relevant existing literature. This begins w ith a review 

of the canonical tax  com petition model. E stim ates of the tax  burden suggest an 

im portan t role for nniltinational firms in explaining in ternational tax  reforms. 

Mindful of the variety of tax  planning strategies available to  nm ltinational firms, 

we review estim ates of the relative im portance of tax  planning by firms in ex

plaining trends in tax  burdens. We finish our review of the literatu re w ith a 

discussion of some recent papers which investigate the tax  plaiming decisions 

made by firms.

In C hapter 3, we propose a model of how nm ltinational firms decide how 

much tax  to  pay. Since tax  plaiming is a risky endeavor, we sliow th a t firms 

will trade-off the risks of tax  planning against the benefits of a lower effective 

tax  rate  (ET R ). We estim ate the gradient of the trade-ofT using a large panel 

of m ultinational firms. The risks of tax  planning are proxied by the variability 

of firm s’ ETRs, m easured as the coefficient of variation of the firm s’ annual 

ETR.s. O ur estim ates suggest a non-linear trade-ofT such th a t only significant 

variability in ETRs is com pensated by lower ETRs.

C hap ter 4 examines the m ultinational firm ’s decision on how nmch tax  to 

pay when its perform ance is benchm arked against com petitors. This is captured 

in a modified theory of yardstick com petition. The model predicts a positive 

correlation across the ETR s of sim ilar firms. We te st this using a spatial econo-



m etric model which relates each firm ’s E T R  to  a weighted average of similar 

firms. The results indicate asym m etric responses by firms. M ultinationals with 

above-average E TR s reduce them , whilst m ultinational firms w ith low E TR s do 

not m ean-revert. The m agnitude of the reaction is quantitively small, although 

sta tistica lly  highly significant.

In C hapter 5, we model a bargaining game between the governm ent and a 

m ultinational firm. O ur model predicts th a t nm ltinational firms investing in 

industries favoured by the  governm ent will be able to  bargain for a lower E T R  

on profits. We test th is prediction using a large sample of foreign subsidiary 

d a ta  and we elicit governm ent preferences for specific industries using unique 

survey data. We find th a t, on average, foreign subsidiaries in ‘ta rg e ted ’ indus

tries bargain for 1 percent lower ETRs. However, when we allow tlie intensity 

of targeting  to  vary w ith the s ta tu to ry  tax  ra te  (STR) of each country, we find 

th a t subsidiaries in ta rg e t industries have substantially  lower ETR s in high STR 

countries. In contrast, low STR  countries appear able to  ex tract economic rents 

from foreign investm ents in ta rg e t industries.

Finally, in C hapter 6, we review the contribution of th is thesis.
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Chapt er 1

Introduction

Tliis thesis investigates tax  planning by m ultinational firms and tax  com petition 

by national governments. It is m otivated by the role of nuiltinational firms as 

ca ta lysts for tax  com petition. We propose th a t understanding tax  com petition 

requires us to  be cognisant of the range of strategies available to  both  nmltina- 

tional firms and governments. We contribute to  the m odern literature on tax 

com petition by investigating a m nnber of issues which surround how firms make 

choices over how much tax  to pay, and how governments make choices over how 

to tax  firms.

T he inspiration for th is thesis spnnig  from the rem arkable episode of eco

nomic grow th experienced by Ireland since the late 1980s. W hilst the causes of 

th is grow th spurt are complex and numerous, the confluence of two factors were 

arguably integral to  the coun try ’s economic success. F irst, Ireland 's corporate 

tax  ra te  since the  middle of the 20th century has been uimsually low compared 

to  neighbouring countries. This policy began in 1956 w ith the E xport Profit Tax 

Relief which allowed 100 percent relief from taxation  for profits from m anufac

tu red  exports. The E uropean Economic C om nm nity (EEC ), and later the Euro-
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pean Union (EU), expressed reservations about this discriminatory treatm ent of 

export profits. In response, the Irisli government implemented a corporate tax 

rate of 10 percent for all profits from manufacturing and internationally traded 

services. This regime was phased in between 1981 and 1990, and extended to 

businesses located in the International Financial Services Centre (IFSC) in the 

late 1980s. Further disquiet from the EU led to the implementation of a uniform 

12.5 percent corporate tax rate on all profits in 2003, with a guarantee tha t the 

earlier preferential treatm ent would be phased out by 2010 at the latest.

The second militating factor in Ireland’s economic success has been the 

worldwide increase in capital mobility tha t has characterised the post-war pe

riod. In particular, tliere has been an enormous growth in the activity of multi

national firms. In Ireland’s case a significant amount of FDI originated from 

US multinational firms seeking an export platform from which to serve the Eu

ropean market. W hilst a number of factors made Ireland an attractive location 

from which to do this, the low corporate tax rate has repeatedly been cited as 

among the most important.

The confiuence of internationally mobile capital with a low domestic corpo

rate tax rate has resulted in a transformation of the Irish economy. Real GDP 

growth averaged 10 percent between 1995-2000, driven by large increases in in

vestment and employment in the foreign owned manufacturing sector. The net 

stock of FDI in Ireland increased by 370 percent between 1990-2000 (UNCTAD, 

2004) and by 2001, 49 percent of employment in maimfacturing was accounted 

for by nmltinational subsidiary companies (an increase of 42 percent since 1991) 

(Ruane and Ugur, 2005). Equally important has been the huge increase in cor

porate tax revenue collected from multinational firms. As an indication, it is 

estimated tha t Microsoft’s contribution to the Irish Revenue Commissioners to

talled $300m out of a total amount collected in Ireland of $5.3 billion. This tax
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paym ent alone is estim ated to  have funded alm ost 5 percent of the governments 

to ta l expenditure in 2006.

Clearly the activities of nm ltinational firms have been an instrum ental part 

of Ire land’s economic growth. One im portant measure of the tangible benefits 

m ultinational firms have realised from investm ent in Ireland is a lower tax bur

den on profits. For example, in 2006, Google saved over €100m  in corporate 

taxes by locating operations in Ireland. This was equivalent to  an 8 percent re

duction in the firm ’s effective tax  rate  from 39 percent to  31 percent. Microsoft, 

through its subsidiary Round Island One based in Dublin, was able to  reduce its 

corporate tax  bill by $500m in 2005. This was reflected in a fall in M icrosoft’s 

global effective tax  ra te  from 33 percent in 2004 to  26 percent by 2005.

The gains enjoyed by Ireland and the m ultinational firms located here have 

also im pacted on other countries. Sullivan (2004) reports th a t between 1999- 

2002 US m ultinationals increased profits in countries w ith no taxes or low taxes 

by 68 percent, whilst sharply reducing profits recorded in other countries where 

they engage in substantial business activity. He estim ates th a t for 5 large, 

industrial countries (Canada, Prance, Germany, Italy and the UK) the profits 

of US nm ltinationals operating w ithin their borders fell by 25 percent, from 

$72 billion in 1999 to  $54bn in 2002. These five countries accounted for 44 

percent of foreign sales, 44 percent of foreign invested capital and 56 percent 

of employee com pensation in 2002. Despite the substantial business activity 

rem aining in these countries, only 21 percent of foreign profits were declared 

inside the ir borders. This equates to a substantial loss of corporate tax  reveime 

and has prom pted concern among governments th a t there will be a ‘race to  the 

bo tto m ’ in corporate tax  revenue.

C orporate tax  com petition may be expected to  be particularly  intense among 

European countries. The creation of the Single European M arket, the introduc-
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tioii of the Euro and the increasing trend  towards wider and deeper integra

tion increases the sahence of corporate tax  rate  differences. In particular, as 

the non-tax differences between E uropean countries become narrower, m ultina

tional firms m ay find it easier to  relocate to  the lowest tax  countries in Europe. 

This has prom pted calls for a harm onisation of corporate tax  rates, or more 

recently, a consolidation of the corporate tax  base. In any case, it is difficult 

to  assess the likely im pact of increased E uropean in tegration  or the proposed 

policy reforms. However, w hat is certain  is th a t m ultinational firms will play 

a dom inant role w hatever the outcome. For th is reason, it is essential th a t we 

have a keen understanding of the principal determ inants of m ultinational firm s’ 

decisions w ith regard to  corporate taxation .

Economic theory  provides a useful tool to  analyse and evaluate the po ten 

tial welfare effects of tax  com petition. In C hapter 2, we discuss the  theoretical 

tax  com petition literature , beginning w ith a exposition of the canonical tax 

com petition model. W hilst th is theoretical litera tu re  has spawned a vast ar

ray of models, em pirical research has been nmch slower to  emerge. This has 

been unfortunate since the em pirical research to  date has significantly shaped 

the fornudation of theory and our understanding of the scale and scope of tax  

com petition. In particu lar, estim ates of trends in country-level effective tax  

rates have pointed to  the im portan t role of irniltinationals in explaining the 

dynam ic of tax  com petition. This has led to  a  proliferation of recent models 

which incorporate m ultinational firms into the s tandard  models of tax  com pe

tition. We review some of the em pirical studies which a ttem p t to  estim ate the 

relative im portance of tax  se tting  by governm ents and the behavioural responses 

of nm ltinationals. W hat emerges is the im portance of m ultinational firm s’ tax  

plam iing in reducing E TR s in the  m ost recent period. This is corroborated 

by anecdotal evidence of extensive tax  plam nng by these firms. Therefore, a
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critical determ inant of tax  com petition will be the role of taxation, or the ‘tax 

s tra teg y ’ of the m ultinational firm. We review some recent papers in th is area, 

and pursue the  topic more fully in the remaining chapters of this thesis.

O ur analysis begins in C hapter 3. We propose a  simple model of a  tax  di

rector w ho’s com pensation is directly related to  the firm ’s ETR. H e/she can 

choose between a certain  income w ithout tax  planning and an uncertain  one 

should he/she choose to  engage in tax  planning strategies. As in any choice 

under uncertainty, we show th a t the tax  director will seek some com pensation 

for the  risks of tax  planning. In this context it will be in the form of a  lower 

E T R  for the firm and a consequent increase in h is/her personal income. A lter

natively pu t, the model predicts th a t some firms may choose to  pay m arginally 

more taxes to  avoid the risks of tax  planning. We then estim ate the size and 

significance of risk com pensation from d ata  on a large panel of m ultinational 

firm s’ ETRs. W'e use the variability of firms’ ETRs as a proxy for the riskiness 

of th e  firm s’ tax  strategy. Our results suggests th a t tliere is a sta tistically  signif

icant trade-off between the firm’s E T R  and the riskiness of its tax  strategy. The 

ainom it of risk com pensation is small a t low levels of variability in ETR s, how

ever, a t  high levels of variability firms appear to  receive ciuantitively significant 

am ounts of risk com pensation for incremental increases in risk. These results 

suggest nm ltinational firms are ‘tax  optim isers’ ra ther than  ‘tax  m inim isers’.

T he evidence in C hapter 3 suggests th a t not all m ultinational firms will seek 

to minimise taxes. In fact, minimising taxes may not always be in shareholders’ 

best interests. A t the same time, the fact th a t shareholders cannot observe the 

efforts of m anagem ent to  ensure they deliver an E T R  consistent w ith maxim is

ing shareholder value, means th a t m anagem ent m ay exert suboptim al effort to 

reduce corporate taxes. In C hapter 4, we show th a t relative perform ance evalu

ation  of firms by shareholders can ensure th a t m anagem ent act in shareholders’
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best interest. In other words, we examine the  m ultinational firm ’s decision on 

how much tax  to  pay when its perform ance is benchm arked against com petitors. 

This is captured in a modified theory of yardstick com petition. The model pre

dicts a positive correlation across the ETR s of sim ilar firms. We test th is using a 

spatia l econometric model which relates each firm ’s E T R  to  a weighted average 

of sim ilar firms. The results indicate asym m etric responses by firms. M ultina

tionals w ith above-average E T R s reduce them , whilst m ultinational firms with 

low E TR s do not m ean-revert. The m agnitude of th e  reaction is quantitively 

small, although sta tistica lly  highly significant.

C hapter 5 describes a model in which the  governm ent can discrim inate be

tween different types of foreign subsidiaries. This need not take the form of 

explicit discrim ination b u t could include less rigorous enforcem ent of tax  policy. 

We model the interaction between m ultinational firms and the  governm ent over 

the tax  burden in a bargaining model. Our model predicts th a t m ultinational 

firms investing in industries favoured by the governm ent will be able to  bargain 

for a lower E T R  on profits. We test this prediction using a  large sam ple of 

foreign subsidiary data. We elicit governm ent preferences for specific industries 

using unique survey data . We find th a t, on average, foreign subsidiaries in ‘ta r

g eted’ industries bargain for 1 percent lower ETRs. However, when we allow 

the intensity of targeting  to  vary w ith the s ta tu to ry  tax  ra te  (STR) of each 

country, we find th a t subsidiaries in ta rge t industries have substan tia lly  lower 

E T R s in high STR countries. In contrast, low STR  countries appear able to  

ex trac t economic rents from foreign investm ents in ta rg e t industries.

Finally, some house-keeping notes are w orth m entioning. T he focus of this 

thesis is on nm ltinational firms since they are an im portan t feature of tax  corn-
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petition. Therefore our theoretical and empirical analysis is always framed witli 

m ultinational firms in mind. In particular, the d a ta  used in the em pirical parts  

of th is thesis comprise only of consolidated m ultinational firm accounting d a ta  

(C hapters 3 and 4) or unconsolidated subsidiary-level accounting d a ta  (C hap

ter 5). W here we refer to  these entities as ‘firms’ it should be clear w hether we 

are referring to  either the consolidated nm ltinational firm, m ultinational firm s’ 

subsidiaries or both . Tax planning is broadly defined in th is thesis as all actions 

taken tow ards the am ount of taxation  paid by the firm. In this definition, we 

include tax  avoidance, tax  evasion and all tax  strategies adopted by firms. The 

agents responsible for firm s’ tax  strategy are referred to  either as m anagers (in 

the term inology of the corporate finance literature) or tax  directors (a more 

specific description used in the corporate sphere). Finally, the key variable of 

in terest in th is thesis is the firm ’s effective tax  ra te  (ETR ) m easured annually 

from com pany financial statem ents. Therefore, in Appendix A, we provide a 

discussion of the definition of the ETR and assess its m erits and lim itations in 

the context of th is thesis.
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C hapter 2

Tax P lanning by Firm s and  

Tax C om petition  by 

G overnm ents

2.1 In trod u ction

We begin this chapter with a brief review of the canonical tax competition 

model. The adverse welfare consequences of tax competition identified in this 

model provides the motivation for further study of this phenomenon. We relate 

the predictions of the tax competition model to the observed trends in corporate 

tax reforms. In particular, the trend of simultaneous tax rate cutting and tax 

base broadening documented by Devereux (2007). These estimates of develop

ments in the tax burden indicate an im portant role for multinational firms in 

explaining international tax reforms.



We then  review some recent studies wliich investigate the relative im por

tance of tax  p lanning by nm ltinational firms. This review reveals the scale of 

options th a t  firms have to  engage in economically significant tax  planning and 

therefore one of the  interesting questions to  emerge is how do firms make the 

decision over how iruich tax  to  pay?

T he tax  p lanning choice by firms is dealt w ith in a small and em ergent liter

a tu re  term ed the ‘agency perspective’ on corporate taxation  (Desai et al., 2005). 

We review th is litera tu re  which explicitly models the interactions between m an

agers and shareholders in the context of the firm’s corporate tax  policy.

The organisation of th is chapter can be sunnnarised as a  steady progres

sion from the ‘m acro-m odels’ of corporate tax com petition down to  the 'micro- 

m odels’ of firm s’ decision m aking over tax  planning. We begin in P art 2.2 with 

an exposition of the canonical tax  com petition model. P a rt 2.3 reviews the 

com plem entary em pirical literatu re which tests the predictions of the tax  com

petition  model. T lie most recent studies reveal the im portance of nm ltinationals 

in explaining trends in tax  policy by governments. Therefore, in P art 2.4 we 

review the  papers which estim ate the relative im portance of firm s’ tax  planning 

in the  context of tax  com petition. This review reveals the role of tax plamiing 

for tax  com petition. We extend on this them e in P a rt 2.5 and consider the 

‘agency perspective’ of corporate taxation . Finally, we draw  conclusions in P art 

2 .6 .
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2.2 T he T heory of C orporate Tax C om p etition

The hterature on tax competition has its origins in an assertion by Oates (1972) 

when he argued th a t competition for business investment by goverimients using 

lower taxes may lead to an under-provision of public goods and services. His 

reasoning was relatively straightforward: public goods and services require fi

nancing through taxation, however higher taxes deter business investment, with 

the implication tha t the cost of raising taxes is not completely measured by the 

revenue collected but also includes the lower wages, lower employment and lost 

tax revenue. The additional costs of higher taxes represent a fiscal externality 

and tlieir presence means that the marginal cost of public good provision is 

now higher, and the level of provision lower, compared to a situation in which 

business investment could not relocate. These insights provided the foundation 

stone for the canonical model of tax competition developed simultaneously by 

Zodrow and Mieszkowski (1986) and Wilson (1986), and hereafter referred to 

as the Zodrow-Mieszkowski-Wilson model.

The Zodrow-Mieszkowski-Wilson model is composed of a large number of 

identical regions, representing countries or jurisdictions. The regions are all 

populated by the same immber of identical individuals and we assume that 

labour is iiimiobile, so there is no emigration or immigration between countries. 

Each agent has an endowment of capital which is used in production and enters 

the production function with decreasing marginal productivity. The representa

tive agents have private consumption comprised of labour income from working 

and capital income from the after-tax rate of return they earn on their individ

ual endowment of capital. Each agent gains utility from private consumption 

and also from a public good produced by the government.

The government finances the provision of the public good through a tax on 

the capital employed in production. Therefore, the government faces a budget
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constrain t such th a t the level of public good provision cannot exceed tax  revenue. 

Of course, the government can alter the rate  of tax to provide varying levels of 

public goods and services. We assume th a t the government is benevolent and 

sets the tax  ra te  on capital to  maximise the representative agent’s \itility.

If capital is fixed and cannot easily be relocated then the tax  levied on capital 

is equivalent to  a lump sum tax  and the cost of increasing pubhc expenditure 

by one un it is exactly equal to  the change in the agents’ private income which 

is now lower by the  same am ount. Since the government acts benevolently 

on behalf of the agents, it will pursue increases in public expenditure (and 

therefore increases in capital taxation) so long as the m arginal u tility  of public 

spending to  the  agent is in excess of the marginal utility  of private expenditure. 

The optim um  point is th a t at which the marginal u tih ty  of public and private 

spending is equal and this will determ ine the optinm m  level of public goods 

and services provision. The government will therefore increase the tax  rate  on 

capital matil th is optim al point is reached.

This conclusion changes significantly once we allow capital to  be mobile 

across the  regions. Now, given tha t each agent can invest their capital endow

m ent dom estically or abroad they will choose the destination  which offers the 

highest afte r-tax  return  on capital. Furtherm ore, any region which increases the 

tax  on capital income will only be able to  sustain its current stock of capital 

if this is followed by an equal increase in tlie gross ra te  of return  on capital in 

order for the after tax  return  to equal the world in terest rate. However, since 

no one region can influence their ra te  of return  (they are all small regions) the 

equalisation of retu rns takes place through a capital outflow. The aggregate 

capital stock of the region is reduced, thus increasing the m arginal productivity  

of capital until such a point as outflows of investment have equilibrated the 

dom estic after tax  ra te  of return  w ith the world interest rate.
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The equahsation of the return on capital is not without consequence. In par

ticular, there are two consequences which will impact on the economic welfare 

of the agents in the higher tax region. Firstly, the aggregate capital stock will 

be lower. This means th a t the marginal product of labour is lower, implying a 

reduction in the wage rate or an increase in unemployment. To the extent that 

lower wages and/or unemployment reduce the amount of private consumption 

tha t tlie agent can undertake, the agent’s utility is lower. Secondly, since capital 

has exited the region there is now a smaller domestic capital stock from which 

to collect taxes. Excepting the higher rate collected on inframarginal units, tax 

revenues will now be lower with the consequent negative impact on public good 

provision by the government. When capital was not mobile between regions, 

these two costs were not present and a higher tax rate translated one-for-one 

into a reduction in the after-tax return to capital. There was no reduction 

in the aggregate capital stock and thus wages and tax revenues were not re

duced. However, with mobile capital, when the government increases the tax 

rate the relationship between increased public good provision and the reduction 

in private spending is no longer one-for-one. Instead, each unit of public good 

expenditure now costs more than a unit reduction of private expenditure. That 

is, the marginal cost of public funds (MCPF) is greater than unity.

Mindful of the fiscal externalities from tax policy, governments will set the 

tax rate where the marginal cost of increasing public expenditure by one unit 

(the MCPF) is equal to the increase in marginal utility from switching resources 

from private spending to public spending through an increase in the tax rate. 

However, since the M CPF will be greater than unity, the marginal utility of 

public spending nmst be larger than the marginal utility of private consumption 

in equilibrium. This is the source of inefficiency in the model and captures 

how under capital mobility, governments will set taxes at a lower level than is
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sufficient to  provide the welfare-niaxiinising level of public goods.

T he Zodrow-Mieszkowski-Wilson model captures the concerns of policym ak

ers th a t the increase in international capital mobility observed in the post-war 

period will lim it their ability to  provide public goods and services. Furtherm ore, 

an extension of the model to  allow for strategic interaction between govermiients 

in tax -setting  has captured fears of the much va\uited ‘race to  the b o tto m ’ in 

corporate tax  rates. S trategic interaction in a tax  com petition model depends 

on the  num ber of countries being relatively small. The im plication of a smaller 

num ber of countries is th a t these countries are now able to  affect the after-tax  

re tu rn  to  capital which was previously taken as given by each country. As a 

result, the capital stock in any given country is affected not only by its own tax  

ra te  bu t by the tax  ra te  of all other countries. Because th e  im pact of a  change in 

the tax  ra te  depends on tax  rates elsewhere, the oi)timal value depends on these 

other tax  rates. Therefore, we have a reaction function which gives each region’s 

best response to the choices of the other regions (see, for example, Devereux et 

al., 2005).

T here have been a variety of other extensions to  the basic Zodrow-Mieszkowski- 

W ilson model. These have included asymmetric countries, more th an  one tax 

instrum ent, Leviathan policymakers and T iebout models. Since the contribu

tion of th is thesis is not in the domain of country-level models of tax  com petition 

we refer the reader to  the comprehensive reviews in W ilson (1999) and Fuest, 

H uber and M intz (2003).
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2.3 Empirical Evidence on Corporate Tcix Com

petition

The Zodrow-Mieszkowski-Wilsoii model presents an em pirically testab le pre

diction: if cap ita l m obility increases we should observe a decrease in the tax  

ra te  on capital. It is also possible to  estim ate a reaction function to  te s t m od

els of strategic interaction  between governments. We begin our review of the 

em pirical litera tu re  by exam ining evidence for changes in cap ita l mobility, the 

pre-condition for tax  com petition in the Zodrow-Mieszkowski-W ilson model. 

Both direct and indirect evidence suggests th a t  capital m obility has increased, 

particularly  since the 1980s. We therefore tu rn  to  evidence for the consequent 

reductions in corporate tax  rates which are predicted by the  model. M easuring 

corporate tax  rates emerges as a significant issue in em pirical studies. However, 

by using stylized models of the effective tax  ra te  it is possible to  isolate some 

evidence of specific reforms in corporate taxation  coincident w ith  the  trend  of 

increasing capital mobility. T he natu re  of these reforms point to  a more nuanced 

in terpretation  of the  Zodrow-Miesowski-W ilson model which m ust incorporate 

discrete investm ent choices by nm ltinational firms.

T ren d s in C a p ita l M o b ility

An increase in cap ita l m obility is a  precondition for tax  com petition in the 

Zodrow-Mieszkowski-W ilson model. The first issue for em pirical studies there

fore is to  establish a m easure of changes in cap ita l mobility. T his is surprisingly 

difficult as it is not clear how we should best define capital mobility. Several 

studies use an index of openness to  capital flows such as the 14 point scale devel

oped by Quinn (1997). These indices a ttem p t to  cap ture the  decline of capital 

controls and the ease of foreign investm ent. In general, they  show an increase 

in openness since the  1980s.
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A lternative evidence from capital m obility can sourced from observed capital 

flows. N avaretti and Venables (2004) calculate an index of the change in FDI 

inflows, world G D P  and exports since 1970. As shown in Figure 2.1 (replicated 

from the ir book), inflows of FDI grew much faster tlian  either trade or income. 

This trend  has been particularly  marked in the period since 1985. Between 

1985-1999, worldwide real G D P increased a t an annual ra te  of 2.5%, worldwide 

exports by 5.6%, whilst worldwide real inflows of FDI increased by 17.7%.

T ren ds in T a x  R a te s

Em pirical studies nm st also choose a measure of the corporate tax  rate. The 

Zodrow-Mieszkowski-W ilson model specifies th a t the appropriate tax  ra te  is 

the m arginal ta x  rate. From an em pirical perspective it is not clear which 

m easure of th e  m arginal tax  rate  should be examined. The s ta tu to ry  tax  rate  

captures the proportion  of an additional unit of capital income th a t will be 

appropriated  as taxation , and in this way it approxim ates the m arginal tax  

rate. However, the  s ta tu to ry  tax  rate  alone does not cap ture the m ultitude 

of additional features of tlie tax code wliicli can im pact on the m arginal tax  

rate . Specifically, tax  reforms may be either (a) s truc tu ra l or (b) param eter 

ad justm ents (Griffith and Klennn, 2004). S tructural tax  reforms refer to  changes 

in the principle of taxation  such as how foreign income should be taxed, whether 

in terest should be deductible, whether capital allowances should be given etc..., 

and structu ra l reforms are relatively rare. Param eter ad justm ents specify the 

exact natu re  of the  tax  code, delineating the ra te  of taxation , the proportion 

of capital allowances etc...To capture these elements of tax  reform researchers 

have typically op ted  to  calculate an effective tax  rate  (ETR ) which more closely 

captures the ta x  ra te  and tax  code. One of the earliest a ttem p ts  a t calculating 

an E T R  was by King and Fullerton (1984). Their m ethod is consistent with the 

Zodrow-Mieszkowski-W ilson model in th a t they calculate a m arginal tax  rate
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based on a neo-classical model of investment where tlie firm increases investment 

up mitil the point where the marginal cost of capital is equal to the marginal 

product of capital.

Devereux, Griffith and Klemm (2002) calculate estimates of the effective 

marginal tax rate (EMTR) for EU and G7 countries over the last two decades. 

Following King and Fullerton their effective tax rate measure focuses on the 

effect of capital allowances on the marginal tax rate. Their estimates of the 

EM TR show tha t it has been remarkably stable since 1973. This is in direct 

contrast to the predictions of the Zodrow-Mieszkowski-Wilson model which pre

dicts a fall in the marginal tax rate as capital mobility increases. Two potential 

explanations may be able to reconcile this seeming conflict. First, it may be 

tha t capital mobility has not increased significantly to elicit a response by gov

ernments in altering their EMTR. This is perhaps unlikely since most statistics 

point to an increase in capital mobility. Second, and more likely, is th a t the 

marginal tax rate does not adequately capture how govermnents have altered 

tax rates in an attem pt to a ttrac t capital investment. This requires a shift away 

from the Zodrow-Mieszkowski-Wilson model where the emphasis is on marginal 

investment and towards a model tha t more explicitly recognises the nature of 

capital investments, particularly foreign dircct investment (FDI).

S im u lta n e o u s ta x  ra te  c u tt in g  an d  b ase b ro a d en in g

The relative failure of the EM TR to respond to an increase in capital mobility led 

researchers to examine more closely the underlying assumptions of the Zodrow- 

Mieszkowski-Wilson model. Perhaps most striking is the incongruity of the 

nature of capital investment in their model and the reality of foreign direct 

investment. Specifically, FDI is more closely approximated by a discrete and 

lumpy investment of capital across countries, nmch less so by a contiimous 

and fluid movement of capital. Discrete capital investment suggests th a t the
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appropriate  tax  ra te  governments will adjust to incentivise FDI will be the 

effective average tax  ra te  (EATR) rather than  the EM TR. This suggests th a t 

the  im pact of tax  is not at the margin but on average, and the EA TR should 

be m easured as the  proportion of to ta l economic rent appropriated  in taxation .

Devereux, Griffith and Klemm (2002) extend the King and Fullerton (1984) 

rnethodologj^ in order to  calculate the EATR as the percentage of economic rent 

cap tu red  by taxation  for a hypothetical investment project^. Their estim ates 

allow us to  trace m ajor developments in the tax  system across countries and 

over time.

The d a ta  show th a t the EATR has moved significantly over the period, de

clining in the 1980s although exhibiting more stability  in the 1990s and in the 

more recent period. These changes have been driven by a falling s ta tu to ry  

tax  ra te  w ith a  sinuiltaneous broadening of the tax base (reductions in capital 

allowances). This means th a t the EATR for profitable projects has fallen sig

nificantly although rem ained stable for low or break-even projects. This trend 

is consistent w ith the desire of governments to  a ttra c t m ultinational firms since 

FD I is typically in highly profitable projects due to  the proprietary  assets of 

m ultinational firms (see, for example, Dunning, 1981). Therefore, by lowering 

the s ta tu to ry  tax  ra te  and reducing allowances the government can reduce the 

EA TR  of p rojects th a t are of above average profitability and increase the EATR 

of those projects of below average profitability. This allows the government to 

a t tra c t rim ltinational investm ent whilst com pensating by collecting more tax 

ation  from lower profitability projects. Devereux et al. (2002) provides some 

in itial evidence th a t more profitable firms are more mobile. However, they also 

suggest th a t m ultinational firms may have greater bargaining power w ith  gov-

 ̂Specifically, th ey  consider a  m ature  m anufacturing firm th a t  has an a fte r-tax  required 
ra te  of re tu rn  of 10 percen t, is sub jec t to  an economic depreciation ra te  of 12.25 percen t for 
p lan t and  3.61 percen t for buildings, allowing them  to  calcu late  th e  ap p ro p ria te  investm ent 
allowances.
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eriinients and may therefore have the abihty to extract more favourable tax 

treatm ent than lower profitability, less mobile firms (we provide evidence for 

this in chapter 5).

In a similar vein, Bond (2000) interprets the rate-cutting and base-broadening 

trend to be the optimal tax policy reaction to the existence of mobile and highly 

profitable firms. In a formal model Becker and Fuest (2005) sliow tha t the op

timal policy depends on how profitable mobile firms are relative to immobile 

firms. If the marginal firm is more profitable than the average firm in the coun

try then a tax rate cut accompanied by a broadening of the base is optimal. 

The intuition is tha t this policy redistributes the tax burden from mobile to im

mobile firms and thus allows the government to retain the mobile firm without 

suffering reveime losses.

P re fe re n tia l T ax T rea tm en t

An obvious alternative for governments would be to directly discriminate be

tween the mobile and innnobile firms. However, explicit preferential taxation 

regimes in the European Union and OECD countries have been outlawed (EC, 

1998; OECD, 1998). Despite this, it is unclear from a theoretical perspective 

whether tlie elimination of preferential regimes is optimal. Keen (2001) shows 

tliat overall tax competition may be intensified, and total revenues reduced, 

if governments are forced to abandon tax concessions to specific firms or in

dustries. Janeba and Smart (2003) qualify this conclusion when the total tax 

base is not fixed and Haupt and Peters (2005) show th a t revenues need not 

decrease if investors have a home bias in investment. In a recent paper, Bucov- 

etsky and Haufler (2006) incorporate the analysis of Keen (2001) in a model of 

tax competition between countries of different sizes. They find tha t imposing 

non-discrimination is welfare reducing for the large and the small country, thus 

showing th a t the original result from Keen (2001) is robust.
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W hilst tax  legislation which offers preferential trea tm en t to  specific firms 

or industries has been disallowed, there remain other avenues through which 

preferential trea tm en t m ay take place. Crerner and Gahvari (2000) propose 

th a t enforcem ent is an additional policy instrum ent and include it in a model of 

tax  com petition. In their model, tax  revenues are determ ined by bo th  tax  rates 

and the governm ent’s audit policy. Tax com petition takes place over the tax  

rate  and the aud it probability in each country. The outcome is a suboptim al 

level of tax  enforcem ent along with the standard  result of sub-optim ally low 

taxes and public good provision.

Peralta , W authy and Ypesele (2003) model govermiient enforcement of arrns- 

length transfer pricing rules. In their model, the government can give prefer

ential tax  trea tm en t to  nm ltinationals by not enforcing the OECD arm s-length 

principle for transactions between related parties. The authors assume th a t each 

country abides by the non-discrim ination code and does not therefore directly 

discrim inate between mobile and immobile firms. Therefore, the cost to  a ttra c t

ing a mobile firm in the model is high as the country nm st lower the tax  ra te  on 

all firms and thus stands to  loose significant am ounts of revenue. Instead, one 

country optim ally decides not to enforce the arm s-length principle in order to 

host a m ultinational firm while m aintaining high taxes on the inunobile firm.

Despite the  theoretical advances, there is relatively little empirical evidence 

on the size and significance of the preferential tax  trea tm en t of firms. Van- 

denbussche and Tan (2005) investigate whether there is em pirical evidence for 

tax  discrim ination between mobile (nm ltinational firms) and innnobile capital 

(domestic firms) using firm-level d a ta  on the effective tax rates (ETRs) of for

eign and dom estic firms in Belgium between 1993-2002. Their results reveal 

th a t, after controlling for self-selection of m ultinationals into low tax  activities, 

nm ltinational firms in Belgium have an E T R  th a t is 73.7 percent lower than  the
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average ETR of a domestic Belgimn firm.

Focusing on multinational subsidiaries, Grubert (2001, 2003) and Altshuler 

and Grubert (2004, 2005) analyse whether there is evidence of preferential trea t

ment of subsidiaries in certain industries. They use data on corporate tax re

turns filed by 1,751 U.S. nmltinational firm affiliates for the year 1996. Using 

this data, G nibert et al. investigate the determinants of the subsidiarys’ ETRs. 

They find tha t the statutory tax rate (STR) is an im portant determinant of 

subsidiarys’ ETRs. Subsidiaries incorporated in the last five years have lower 

ETRs, suggesting tha t this may be due to incentives designed specifically for 

new FDI. Tfie da ta  are particularly well-suited to analysing the trade patterns 

of the affiliates, and tliey exploit this to investigate whether subsidiaries with 

potential trade benefits to a host country experience lower ETRs. This is a 

particulary im portant issue for the developing countries in the Grubert at al. 

dataset. They find tha t export-oriented subsidiaries experience significantly 

lower ETRs, whilst subsidiaries importing components from the U.S. receive 

less favourable tax treatm ent. They suggest tha t the favourable taxation of ex

porting subsidiaries may also be explained by the fact tha t they posses mobile 

intangibles tliat are more sensitive to taxes. Using data on the parent of tlie 

affiliate, Grubert et al. find tha t parent R&D intensity increases the tax burden 

on affiliates. This suggests tfiat host goverimients may be able to extract some 

rents from R&D intensive operations th a t are dependent on local knowledge 

and skills. Finally, when a dunmiy variable for electronics and computers is 

added, the coefficient is negative suggesting tha t more mobile activities attract 

more favourable tax treatm ent. W ith respect to the latter, without data on the 

precise preferences of goverimients towards FDI in specific industries, they can 

only speculate on the industries which government are likely to positively tax 

discriminate towards.
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2.4 Tax P lanning by Firm s

T he im portan t role of m ultinational firms in tax  com petition m eans th a t we 

should be aware of the role th a t tax plays in nm ltinational firms’ decision m ak

ing. A vast quan tity  of research has been conducted in the last decade on how 

m ultinational firms respond to  corporate taxation^. Tliese papers have studied 

the significance of firm location, transfer pricing, debt-shifting, roj'alty paym ents 

and ownership structures. As Hines (1999) notes, all of the investm ent, finan

cial and organisational strategies adopted by firms, and extensively pursued in 

the academic literature, are m otivated by one concern: the desire for the  nm lti

national firm to lower its tax  burden. However, whilst these studies provide 

indirect evidence for tax  com petition, there are very few studies which assess 

the relative im portance of the behavioural responses of m ultinationals com pared 

to  the tax  policy responses of government in determining tax  com petition.

E stim a tin g  th e  im p ortan ce  o f Tax P la n n in g

In a series of papers by G rubert (2001, 2004) and Altshuler and G ru b ert (2004, 

2005), the au thors atteitip t to assess the relative importance of tax  planning by 

rrm ltinational firms and tax  com petition by governments. Their approach is US 

centric and is m otivated by the fall in the average effective tax ra te  (A ETR ) on 

US m ultinationals’ income earnc^d abroad^. In this respect, G rubert, R andolph 

and Rousslang (1996) estim ated th a t US m anufacturers experienced a  reduction 

in the A ETR  on their foreign source income from 36 percent in 1984 to  25 

percent in 1992. Tliey find th a t this downward movement is no t explained 

by changes in income or dividend repatriation  patterns, or by changes in the 

location of real investments, but prim arily by reductions in country  average

^Em pirical evidence on these strateg ies is reviewed in Hines (1999) and D evereux (2006).
^T he A E T R  is an em pirical m easure of tlie ta x  burden on investm ent ca lcu la ted  as the  

ra tio  of tax  paym ents to  p re-tax  profits. It is d is tin c t from the EATR which is ca lcu la ted  for 
a  h ypo thetica l investm ent project.
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tax rates which closely paralleled the reduction in the U.S. sta tu tory  corporate 

tax rate in 1986. Desai (1999) also finds a significant fall in the AETR of US 

foreign source iiiconie between 1982 and 1995. His explanation focuses on the 

role of the US as a large capital exporter which can trigger tax competition 

among neighbouring countries when it lowers its corporate tax rate. Altshuler 

and Goodspeed (2002) estimate tax reaction functions to test this hypothesis 

and find tha t the US tax  rate, along with neighbouring countrys’ tax rates, can 

explain downward movements in individual country tax rates. These studies 

are broadly consistent with the other tests which find evidence of strategic tax 

competition'*.

In a significant advancement, Grubert (2001, 2004) begins a re-examination 

of the AETR of US firms’ foreign operations by allowing for multinational firms’ 

tax planning activities to act as an explanatory factor in reducing the foreign 

tax burden rather than focusing exclusively on govermnent tax policy changes. 

He argues that pa^it studies of corporate tax competition liave failed to  incorpo

rate im portant features of botli government and corporate behaviour, instead 

focusing on narrowly defined, hypothetical and country-specific effective aver

age and marginal tax rates. Specifically, he contends tha t a failure to integrate 

even the simplest tax plamiing strategies employed by multinationals (transfer 

pricing and debt-shifting); ignoring the specific tax treatm ent of royalties and 

other intangible income; the use and abuse of finance affiliates; and, firm-specific 

tax provisions for certain firms within a country; can lead to highly misleading 

results on country-level estimates of the tax burden. Integrating each of these 

features is a complex task and G rubert’s approach is to simulate them to show 

how their inclusion can result in widely varying tax burden estimates. For ex

ample, his simulation results find tha t accounting for debt shifting can lower 

a foreign subsidiary’s AETR by more than 3 percent, whilst managing royalty

'*See, for exam ple, D evereux, Lockwood and  R edoano (2005))
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paym ents can lead to  an additional 2 percent reduction w ith an additional 1 

percent available through a simple transfer pricing strategy. These sim ulation 

results point to  the im portance of tax planning by m ultinational firms in studies 

of tax  com petition, particularly  when tax  planning can reverse the results of the 

tax  burdens estim ated a t the country-level.

A ltshuler and G rubert (2004, 2005) investigate whether it is com pany tax 

planning or country tax  com petition th a t can better explain the decrease in 

the foreign A E TR  of US m ultinationals. They use confidential tax  re tu rn  d a ta  

which show th a t the A E TR  for US m ultinationals’ foreign operations fell by 12 

percent between 1980 and 2000, w ith a particularly large drop between 1998 and 

2000. They hypothesize th a t classic tax  com petition forces Ijetween countries 

can explain the downward trend in the A ETR  up until 1998, bu t argue th a t in 

the m ost recent period company tax planning has greater explanatory  power. 

To analyse this, they split the d a ta  sample into two separate jjeriods: 1992- 

1998 and 1998-2000. They test the classic tax com petition model by looking 

for responses of countries to changes in their share of US FDI. T he dependent 

variable is the change in the country’s AKTR over the period and the  prim ary 

independent variaVjle is the percentage change in th a t country’s share of US 

FDI in the preceding period (1984-1992). They also control for the  coun try ’s 

initial (1990) A E TR  and use a dummy variable to  identify small countries. This 

basic specification will identify tax  com petition if the coefficient on the  change in 

capital share is negative since this suggests th a t it was those countries which lost 

m ost FDI th a t  subsequently responded by reducing their AETRs. T he results 

corroborate their prediction and the coefficient estim ate on the co u n try ’s change 

in US FDI share is negative suggesting a classic tax  com petition result. In 

addition, those countries with higher initial tax  rates cut the tax  burden  on US 

investm ent th e  most. The small country dummy variable indicates th a t  those
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countries facing a more elastic supply of US FDI also lowered their rates more 

than the average country. Therefore, for the period 1992-1998, the authors 

conclude tha t tax  competition can explain the fall in the foreign income tax 

burden.

Altshuler and G rubert then extend the period of analysis to include data 

for the year 2000. They also include the statu tory  tax rate as an additional ex

planatory variable designed to capture multinational firms’ incentives to engage 

in tax planning. Their reasoning is tha t the higher the statutory tax rate the 

greater is the incentive for the company to strip income out of the country, and 

therefore the extent to  which company responses can explain decreases in the 

country’s AETR will be estimated by the coefficient on the statutory tax rate. 

Specifically, if country tax-setting behaviour is driving the AETR reductions 

then we would not expect the statu tory  tax rate to be correlated with changes 

in the AETR. Countries with high statutory tax rates and low AETRs would 

not find it pressing to lower their AETR to attrac t investment and therefore the 

initial statutory tax rate should not be a significant explanatory variable unless 

company tax planning is important. The regression results suggest that whilst 

the statutory tax rate is unim portant in the early period, it is quantitively and 

statistically significant in explaining the change in the AETR in the most recent 

period (1998-2000).

In a further examination of tax plamiing by US multinationals, Altshuler and 

Grubert (2005), estimate that by 2002 multinational firms were saving approx

imately $7 billion per year by using tax planning strategies, which amounts to 

4% of the FDI income of these companies, and 15% of their foreign tax burden. 

In addition, they find tha t the AETR of US foreign subsidiaries has become less 

correlated with the statu tory  tax rate of the local country over time, suggesting 

the rising importance of tax planing in determining tax  burdens. It appears that
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tax  planning by firms may becoming a more im portan t dynam ic than  tax  com

petition  between countries, however more detailed research is needed to  bolster 

th is conclusion.

M e th o d s  o f  T ax P la n n in g

There is also evidence th a t tax  planning encompasses a much broader range 

of activities th an  those studied in the ex tan t literature®. Furtherm ore, these 

alternative m etliods of tax  planning appear to  be a t least as significant in term s 

of reducing tax  burdens. O ur lim ited knowledge of these tax  planning schemes 

is largely due to  the confidential nature of tax  strategies and tax  investigations 

which make it difficult to  glean inform ation about the variety of m ethods com

panies use to  shield income from taxation. However, a recent paper by G raham  

and Tucker (2005) provides a  fascinating insight into 44 tax  shelters used be

tween 1975 and 2000. They find th a t the median shelter provided an annual tax 

shield for th e  firm of $350 million which equates to a  deduction of more than  

$1 billion per year or 9 percent of total asset value. This gives an idea of how 

economically significant tax  planning Ijy firms is.

In some exploratory regressions, G raham  and Tucker find th a t larger, more 

profitable and more R&D intensive firms are the ones more likely to  use a 

tax  shelter. These determ inants are consistent with results from Desai, Foley 

and Hines (2006) who find a sim ilar set of variables determ ines a m ultinational 

firm ’s tax  haven activity. However, G raham  and Tucker also point to  the  risks 

of tax  p lanning w ith an exam ple of G laxoSmithKline and the IR S ’s dem and 

th a t it owes th e  government $5.2 billion in back taxes and penalties related  to  a 

transfer pricing strategy  dating  back to  1989 (C hapter 3 examines the trade-off 

th a t m ultinational firms m ake between risky tax planning and a lower ETR ).

^See H ines (1999) and D evereux (2006) for a  review of these m ethods.
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D eter m in a n ts  o f  F ir m s’ E T R s

Retuniiiig to a more broader examination of the tax burden on firms, there 

is a complementary literature in the field of accounting which investigates the 

determinants of firm-level ETRs. G upta and Newbery (1997) provide a com

prehensive review of the theory and evidence in this area. Early studies were 

largely univariate and focused on the importance of firm size on the ETR, how

ever more recent papers have used a iimltivariate approach. We first review 

potential determinants of ETRs before discussing the main results from the 

nmltivariate studies.

There are two competing reasons why firm size may affect the ETR of a given 

firm. On one hand, the political cost theory posits that larger firms are more 

visible and therefore more susceptible to tighter regulation and enforcement of 

tax rules (Watts and Zimmerman, 1986). Alternatively, it is plausible to argue 

that larger firms have potentially more bargaining power with government to 

lobby for more favourable tax treatm ent. Larger firms are also likely to have the 

ability to devote greater resources to tax plaiming. In this sense we may expect 

the firm’s ETR to vary inversely with its size. A number of studies including 

Zimmerman (1983), Siegfried (1972), Porcan (1986) and Wilkie and Limberg 

(1990) have investigated this issue, however, there is no consensus among the 

results that have emerged. This may be not least due to the univariate nature 

of these studies in which im portant correlated variables are omitted from the 

analysis.

Other potentially im portant determinants of firm-level ETRs are those re

lating to the financial characteristics of firms. For example, we might expect 

tha t firms with higher leverage ratios will have lower ETRs due to the tax de

ductibility of interest payments versus non-deductible dividends. Firms th a t are 

more capital intensive may also have lower ETRs since the tax system typically
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provides capital allowances which perm it a portion of the to ta l capital invest

m ent to  be w ritten  off against taxation. To tlie extent th a t other firms may 

be more intensive in intangible assets they may face a com paratively higher tax 

burden as there is no such provision for writing off intangible assets. A lthough 

in the case of m ultinational firms, intangible assets may perm it greater tax  plan

ning la titude as they are more easily shifted between jurisdictions com pared to 

capital goods. A firm ’s foreign operations may also be an im portan t determ i

nan t of its E T R  since these operations may be in countries which have a tax 

ra te  th a t  is either above or below the domestic tax  rate . Ownership structu re  

may also influence the E T R  of the firm in the sense th a t when m anagers have 

greater ownership they  have stronger incentives to  reduce tax  expenses in order 

to  increase cash flows available to  shareholders. M anagers are also likely to  face 

high powered incentives to  reduce the ETR  when their com pensation is linked 

to  the post-tax  earnings jjerformance of the firm. In both these cases, m an

agerial incentives may directly im pact ETRs. Finally, it is possible th a t some 

corporations will have a more aggre.ssive policy towards tax  minimisation. Since 

tax  avoidance presents risks as well as rewards, the culture of the organisation 

tow ards th is tradeoff can be an im portant determ inant of the firm’s ETR.

G u p ta  and Newbery (1997) test a nnmljer of determ inants of firm-level ETR s 

using a balanced panel of 655 US firms observed between 1982-1985 and 1987- 

1990, the  two sides of the Tax Reform Act (TRA) 1986 in tlie US. They measure 

the  E T R  as the ratio  of tax  expenses to biook income and inchide the following 

explanatory  variables: firm size (natural logarithm of to ta l assets); leverage (ra

tio  of long term  debt to  to ta l assets); capital intensity (percentage of property, 

p lan t and  equipm ent in to ta l assets); inventory investment (inventory as a pro

portion  of to ta l assets), R&D intensity (R&D expenses to  Net Sales) and finally, 

the re tu rn  on assets (defined as pre-tax income divided by to ta l assets). The
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results suggest tha t the fixed effect explains a significant portion of the variation 

in ETRs. Among the explanatory variables, the return on assets is positive and 

significant suggesting progressivity in the corporate tax system. Tlie effect of 

size is positive and significant pre-TRA 1986, with the reverse effect post-TRA 

1986. Leverage was negative and significant as expected, as was capital inten

sity. Inventory investment was negative and significant, indicating tha t those 

firms more intensive in inventories of goods as opposed to capital investment 

(e.g. retailers and wholesalers) face higher taxes as a result. These results are 

also robust when tfie sample is split by industry and the equation re-estimated.

Mills, Erickson and Maydew (1998) examine the effect of firms’ investments 

in tax planning on firms’ ETRs. They regress the firm’s ETR on independent 

variables including the investment in tax planning, firm size, a dummy variable 

if the firm has foreign assets, a leverage variable, the level of fixed assets and 

the inventory intensity of the firm. They find tha t greater investment in tax 

planning and higher leveraged firms have lower ETRs. They find tha t foreign 

assets are associated with liigher p]TRs and tha t size has a negative impact.

Some ))apers have focused exclusively on multinational firms. Among these 

papers is Rego (2004) who uses a sample of over 5,000 multinational firms to 

test three hypotheses: first, do the worldwide ETRs of nmltinationals vary by 

size? Second, do firms with greater pre-tax income avoid proportionately more 

tax than lower income firms? Thirdly, are more extensive foreign operations 

correlated with the multinational firm’s ETR? The results indicate th a t larger 

and more profitable multinational firms with more extensive foreign operations 

have lower ETRs.

More detailed studies are provided by Harris (1993) and Klassen et al. (1993) 

using public data on a cross-section of US nmltinationals. They focus on the 

effects of the TRA 1986 and investigate how irmltinationals responded by exam-
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iniiig recorded tax  paym ents. However, Shackelford (1993) concludes th a t both  

these studies use tests which lack power and therefore caimot determ ine w hether 

m ultinationals do use income shifting techniques to  lower their worldwide ETR. 

W hilst these studies are useful in identifying w hat factors may determ ine ETRs, 

tlie results are subject to  significant endogeneity bias as the firm ’s E T R  and sev

eral of the explanatory  variables will be jointly  determ ined thus biasing the OLS 

coefficients. Therefore, as Dyreng, Hanlon and Maydew (2005) note, they can 

only be in terpreted  as ‘exploratory’ results.

2.5 A gen cy  M odels o f C orporate T axation

In th is  part, we examine how firms make choices over the level of tax  planning to 

engage in. We begin by reviewing some survey evidence on tlie role of taxation  

w ithin the firm. In order to  understand how tax planning choices are made, 

we outline the  seminal tax  evasion model by Allingham and Sanditio (1972). 

This describes how individuals make decisions about how much tax  to  pay. 

We then  discuss how this model can be used to  ilhuninate the firm ’s choice 

over tax  planning. The m ost recent models of corporate tax  planning explicitly 

model the separation of ow'nership and control in a principal-agent version of 

the Allingharn-Sandm o model. These models are discussed along w ith  some 

evidence in their support.

T here is substan tia l anecdotal and survey evidence th a t the role of th e  cor

porate  taxation  w ithin the firm has changed in the recent period. This has seen 

the corporate tax  departm ent shift tack from a compliance centre to  a profit 

centre. Hollingsworth (2002) conducted a survey of tax  departm ents in the 

m anufacturing sector to  elicit the role of taxation. She found th a t 86 percent 

of survey respondents cited the most common m ethod of evaluating the perfor

m ance of the  tax  departm en t as the savings they achieved. Of these, 63 percent
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said that this measure directly impacted the compensation of tax department 

personnel. The ETR was also a key performance measure, cited by 58 percent 

of respondents, and of these, 58 percent indicated th a t it was also important 

in determining their compensation. Phillips (1999) also provides evidence that 

managerial compensation contracts are often specified such th a t managers earn 

a borms for achieving lower ETRs, and finds a relationship between these com

pensation contracts and firms’ ETRs.

The modern economics literature on tax avoidance and evasion provides a 

useful conceptual framework for analysing the role of taxation within the firm. 

In a seminal paper, Allingham and Sandmo (1972) modelled how an individual 

decides how much tax evasion to midertake as a choice under uncertainty. In 

their model the individual maxiniises his/her expected utility by engaging in 

an optimal amount of tax evasion given the probability of being caught and 

penalised; the size of the penalty if caught; and, the individual’s degree of 

risk aversion. A similar conceptual approach can be useful in the context of 

a firm deciding how much tax evasion to undertake, and it provides a useful 

framework for thinking about (legal) tax avoidance and compliance issues too®. 

In this sense, companies choose how much legal tax planning they are willing to 

undertake. This is sometimes termed ‘creative compliance’ and it is facilitated 

by a complex tax code which is subject to interpretation. Thus firms can choose 

how aggressively they wish to interpret the tax code in their own favour and 

how much they wish to seek tax advantages in the law th a t were not anticipated 

by legislators.

Assuming that the probability of detection and penalty for non-compliance is 

constant, firms will still differ in their tax burdens as the preferences of managers 

or shareholders for aggressive tax planning will vary across firms. Some tax

®For a review of m odels of co rp o ra te  ta x  evasion from an ind u stria l o rgan isa tion  perspective, 
see Cowell (2004).
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payers may choose an am ount of avoidance an d /o r evasion consistent w ith their 

sense of du ty  or a perception of fairness. However, as Slernrod (2003) notes, 

it is unknown how much corporate tax  compHance is m otivated by a sense of 

civic duty. Furtherm ore, a m anager's own preferences should not take priority 

over maxim ising afte r-tax  cashflows for shareholders. This is essentially the 

argum ent by Friedm an (1970) who would view m anagers which do not seek and 

use all legal aveimes to  minimise the tax  burden on profits as essentially giving 

a gift to  tlie government. This is not optim al, however, since if shareholders 

wished to  m ake a donation  to  the government they can do so individually and 

should not be com pelled by the actions of the firm. Despite this, it is not always 

the case th a t tax  m inim isation will unquestionably increase shareholder value. 

Aggressive tax  strategies m ay damage a firm ’s image in the eyes of custom ers 

an d /o r investors and thus there may be an optim al am ount of tax  planning to 

maximise shareholder returns.

The existence of a separation of ownership from control is one feature of 

corporate tax  planning th a t is not part of the Allinghani-Sandnio model. Re

cent theoretical models have used the principal-agent framework to  gain insights 

into corporate tax  com pliance. These models have been grouped under the title 

‘agency perspective on corporate tax avoidance' or the ’corporate governance 

view of ta x a tio n ’. Chen and Chu (2005) were the first to  investigate corpo

ra te  tax  evasion in a principal-agent model. Their focus is specifically on tax 

evasion, and the  illegal natu re  of this activity  drives the predictions of their 

model. Specifically, they  model a situation  in which the firm owner (princi

pal) irmst design a wage contract to incentivise the m anager (agent) to  engage 

in unobservable and costly effort to  increase after-tax  profits. An efficient con

tra c t would involve state-contingent payoffs such th a t the m anager gets a  higher 

wage when he /she  exerts effort and receives additional com pensation if they  are
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caught, for tax evasion and subject to penalties. However, including a payoff 

in the contract for illegal activity is not feasible since the contract would not 

be enforceable ex-post as it is predicated on an illegal act. As a result, the 

manager must be compensated ex-ante in his wage contract. This makes the 

contract incomplete in tlie sense tha t the agent’s pay will be the same regardless 

of whether tax evasion is detected or not and it thus plays the double role of 

rewarding effort and the risk of tax evasion. As a consequence, there is a dis

tortion to the agent’s incentive to  exert effort and a resultant loss in efficiency. 

The implication of this model is that even if the expected tax savings from eva

sion are positive, the principal will not necessarily choose to evade taxes since 

the efficiency loss from iiicentivising tax evasion may outweigh the potential 

benefits.

Crocker and Slemrod (2005) also use a principal-agent model to capture 

tlie contractual relationship between the shareholders of the firm and the Chief 

Financial Officer (CFO) who will determine the firm’s tax policy. They assume 

tha t the CFO has private information about legal tax avoidance opportunities 

and also has discretion to  engage in (illegal) tax evasion. The choice tha t the 

CFO makes over engagement in tax evasion and avoidance will be determined 

by the incentives in his compensation contract with shareholders. Shareholders 

should optimally design the CFO’s compensation contract such th a t he will 

reduce the company’s effective tax rate net of the costs of penalties if tax evasion 

is detected. Crocker and Slemrod (2005) characterise the optimal contract and 

use their model to determine how the contract changes when the penalties are 

imposed on shareholders versus directly on the tax director.

The empirical evidence on corporate tax evasion or non-compliance is rela

tively small. In one of the first comprehensive studies, Hanlon, Mills and Slem

rod (2005) use confidential Inland Reveime Service (IRS) audits and appeals
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data  merged w ith  tax  returns to  estim ate the relationship between noncom pli

ance and the characteristics of the firms detected. They find th a t larger firms are 

less likely to  be com pliant, and suggest th a t this is consistent w ith the fact th a t 

larger firms have more opportunities available for tax non-compliance. They 

also find th a t a greater proportion of intangible assets predicts increased levels 

of non-compliance. This finding is consistent w ith the evidence in G rubert and 

Slemrod (1998) in which they find th a t Puerto  Rican subsidiaries of US parents 

w ith more intangible assets engage in greater am ounts of transfer pricing.

In a paper which investigates managerial preferences for tax evasion, Joul- 

faian (2000), finds th a t compared to  com pliant firms, non-coinpliant firms are 

3 tim es more likely to  be managed by executives who have understa ted  their 

personal income taxes. His dataset is a m atched sample of corporate and per

sonal income tax  re tu rn s for US firms in 1987. Joulfaian uses a Tobit regression 

model to  identify the determ inants of non-compliance. He finds th a t, ap art 

from the positive relationship between personal and corporate non-compliance, 

firms w ith higher m arginal tax rates are also more likely to be non-coinpliant. 

In addition, he finds th a t the size of non-compliance is significantly greater for 

these executives. And, in a similar result to Hanlon, Mills and S lennod (2005), 

he finds th a t larger firms are also less likely to  be tax compliant.

Desai, Dyck and Zingales (2003) investigate another dimension of corporate 

tax  com pliance as it relates to corporate governance. Their focus is on the com

plem entarity  between tax  avoidance or evasion and expropriation of firm income 

by m anagers. Specifically, they present a model which focuses on m anagerial 

opportunism  in the  context of diverting resources from shareholders to  them 

selves. Desai e t al. begin by arguing th a t engaging in tax avoidance necessarily 

m eans com plicating the operation of the business if the firm is to  successfully 

avoid detection. M anagers will not wish to reveal to shareholders how they
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have lowered the tax burden for fear that they will get detected, and even if 

they were to reveal the mechanism, the mechanics of the tax evasion method 

may not be comprehensible to the average shareholder. In this way, tax avoid

ance provides managers with the opportunity to divert earnings, manipulate 

earnings or conceal obligations of the firm in order to enrich themselves. There

fore, undertaking tax avoidance can reduce the costs of managerial diversion of 

resources or reduce the likelihood tha t they will be detected.

Desai and Dharniapala (2004) extend this argument by developing a sim

ple model tha t analyses how greater manager incentive compensation affects 

the amount of tax sheltering activity and managerial rent-diversion. They find 

tha t the impact of an increase in incentive compensation depends on the ex

tent of technological complementarities’ between diversion and sheltering. The 

two activities are complementary if the costs of diversion to the manager are 

lower when tax sheltering is higher (and vice-versa). Thus the nature of the 

complementarity between these two activities determines how managerial incen

tives translate into greater or less amounts of tax sheltering and rent-diversion. 

Whilst this prediction for the impact of high-powered incentives is ambiguous 

since it is dependent on the complementarities, Desai and Dharmapala sug

gest tha t for firms with good corporate governance, a manager with stronger 

incentive compensation will engage in greater amounts of tax avoidance. The 

intuition is tha t managers will be more focused on increasing firm value when 

incentive compensation is used, and crucially, the better governance structures 

at the firm mean tha t there is a more favourable trade-off between the positive 

and negative impact of tax sheltering for a given level of complementarity for 

the better governed firm. In a sample of 943 US firms, the authors find that 

increases in incentive compensation tends to reduce the level of tax sheltering 

and the link between incentive compensation and sheltering is mediated by the
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corporate governance characteristics of the firm.

In all of these models it is assumed th a t there is an elastic supply of tax 

evasion or avoidance opportunities. However, it is worth noting the increased 

availability of sophisticated financial instrum ents wliich facilitate aggressive tax  

planning (Slernrod, 2003). Slemrod suggests th a t this has been aided by the 

consolidation of the largest accountancy firms which are able to  spread the 

fixed development costs of tax-saving products over a larger imm ber of clients.

2.6 C onclusion

This chapter has traced the  development of the  literature on corporate tax a

tion from the  'm acro-m odels’ of corporate tax  com petition to  the more ‘micro

m odels’ which investigate how individual firms make tax  planning decisions. 

O ur objective has been two-fold: first, to  dem onstrate the im portance of nmlti- 

natiorial firms in studies of tax  com petition: and second, to  review the current 

knowledge of how rm iltinational firms may make tax planning decisions. Our 

view is th a t understanding the role th a t taxation  plays w ithin the nuiltinational 

firm is critical to  understanding tax  com petition more broadly.

To this end, in the next chapter, we investigate how nm ltinational firms 

weigh the risks of tax  planning against the benefits of a lower ETR. In chapter 4, 

we show th a t com petition between firms means th a t an im portan t determ inant 

of the  m ultinationals E T R  is likely to be the movements in the E T R  of i t ’s closest 

com petitors. C hapter 5 investigates the interaction between m ultinational firms 

and governm ents when there is bargaining over the  ETR  of a subsid iary’s profits 

and governm ents have preferences for certain industries.
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Figure 2.1: Trends in World GDP, exports and FDI inflows
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Notes:

1. The data are index numbers set equal to 100 in 1970 and transformed into 
a logarithmic scale.

2. Source: Navaretti and Venables (2004) calculations on World Bank, WDI 
and UNCTAD data.
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Chapter 3

The Risks and Rewards of 

C orporate Tax P lanning

3.1 Introduction

U nderstanding tlie role of taxation  w ithin the firm is im portan t to  determ ine 

the likely scope and scale of tax com petition. The decisions th a t m anagers 

make w ith respect to  tax  planning can have a direct im pact on tax  revenues 

and on economic welfare more broadly. Recent survey evidence collected from 

tax  directors suggests th a t the firm ’s effective tax ra te  (ETR) is a key perfor

m ance m easure and th a t evaluation of the tax  function and the com pensation of 

tax  personnel is directly related to  firm s’ ETRs (Hollingsworth, 2002; Phillips, 

2003). This provides an incentive for tax  directors to  lower the ir firm ’s E T R  

and thus will be a first-order im petus for tax  com petition.

However, reducing the E T R  is not costless and th is perhaps explains why 

there rem ain significant disparities in tlie E TR s of firms which persist over time'^.

'S e e , for exam ple, th e  long-run firm-level E T R s presented  in Dyreng, H anlon, M aydew, 
2006 .
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Ill particular, the risks of tax planning mean th a t uncertainty over future tax 

liabilities may limit efforts to minimise the firm’s ETR. Recent survey evidence 

found that nearly 75 percent of a sample of 474 tax directors cited controlling 

‘tax risk’ as an im portant measure of their performance (Ernst & Young, 2006). 

Furthermore, it found th a t since the last survey in 2004, 54 percent of tax 

directors said they have become more risk averse. Therefore, to understand the 

role of taxation within the firm we must be cognisant of both the risks and 

rewards of the various tax strategies available.

The rewards from tax planning emanate from the numerous provisions and 

incentives in the tax code that allow, and often encourage, firms to reduce 

corporate taxes. There are many areas in which the law is complex and open 

to alternative interpretations. This allows firms to choose how aggressively 

they wish to interpret the tax legislation. Furthermore, multinational firms, by 

the nature of tlieir international activities, have greater scope for tax planning 

opportunities by exploiting cross-country differences in tax systems. The risks, 

however, range from imprisonment or severe penalties for evasion (e.g. ENRON) 

to the requirement to restate earnings and pay taxes deemed not paid. For 

example, in 2005, tlie Inland Revenue Service (IRS) in the US claimed that 

GlaxoSmithKline Pic., owes $5.2 billion in back taxes and penalties related 

to a transfer pricing strategy dating back to 1989 (Graham and Tucker, 1999). 

There is also evidence tha t the greater uncertainty attributable to aggressive tax 

planning may have negative implications for firm value (Hanlon and Slemrod, 

2007).

In this chapter, we directly model the choices of tax directors in determining 

the firm’s ETR. We use a model of choice under uncertainty to capture the risks 

associated with tax planning. The tax director’s income varies (inversely) with 

the firm’s ETR. He/she can choose between a predictable ETR when no tax
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planning is engaged in, or to  engage in tax  planning in an effort to  reduce the 

E T R  and thus boost h is /h er income. In the la tte r case, the decision to  engage in 

tax  planning m eans th a t the E T R  is no longer predictable as the outcom e of tax  

planning is uncertain. As a result, the tax  director will only bear th is ‘tax  risk’ 

if tlie expected savings from tax  planning are sufficiently positive to  com pensate 

for the risks they  are taking. We show th a t the risk com pensation required will 

vary positively w ith ttie expected variability of tlie firm 's ETR. Aggressive tax  

planners can expect to  experience greater variability in their firm ’s E T R  (and 

thus in h is /h er personal income) and thus they will require a larger risk prem ium  

(in tlie form of a lower E T R  and thus higher personal income) to  participate 

in aggressive tax  planning. Conversely, some tax  directors will choose to forfeit 

po ten tia l tax  savings and instead deliver a higher, although more predictable 

ETR, and thus earn a lower, although less risky, personal income.

We test for evidence of a  risk-return  trade-off in tax  planning using a large 

panel of m ultinational firm-level ETR s spanning the period 1996-2005. O ur aim 

is to  estim ate the risk prem ium  derived from the theoretical model. T h a t is, we 

aim to estim ate the gradient of the trade-off between the level and variability 

of firm s’ ETRs. W'e proxy for risk by using the coefficient of variation^ of 

each firm ’s am iual ETR. This measiu'e enters as an explanatory variable in an 

em pirical model of firm s’ ETRs.

O ur results suggest th a t there is a non-linear tradeoff between firm s’ ETR s 

and their variability. Specifically, we find th a t the level of risk com pensation is 

small for small increases in the  variation of ETRs, however, it increases a t a non

linear ra te  such th a t large increases in the variability of ETRs are com pensated 

w ith  sta tistica lly  significant lower ETRs. This is consistent w ith the  notion 

th a t some ‘n a tu ra l’ variability  in ETR s is to  be expected and is not likely to 

a ttra c t risk com pensation, whilst significant variation in ETRs is com pensated 

^O therw ise term ed  ‘unitized  risk ’.
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with lower ETRs.

The rest of this chapter is organised as follows: In part 3.2 we propose a 

simple theoretical model of the risk premium related to firms’ ETRs. In Part 

3.3 we describe an empirical strategy to estimate the size of the risk premium 

from a large dataset of firm-level ETRs. Part 3.4 presents the results and we 

conclude in Part 3.5.

3.2 Theoretical M otivation

Our theoretical model is predicated on the observation that there are both risks 

and rewards to tax plamiing. We explicitly model the firm’s tax director who 

is responsible for the firm’s ETR and is rewarded comniensurately with his/her 

success. Tims, the tax strategy of the firm is determined by tlie preferences 

that the tax director has over his/her own personal income. The tax director 

decides the degree of tax planning the firm will engage in^. We assume that 

the tax director chooses between engaging in tax plamiing or no tax planning. 

Tax planning is a risky endeavor, and as such, the firm’s ETR and therefore 

the tax directors personal income will be uncertain. In contrast, when no tax 

planning is undertaken we assmne the firm’s ETR is certain and so too is the tax 

director’s personal income. Tlierefore, we model tlie tax director’s decision as a 

choice between a non-stochastic level of personal income Y  versus a stochastic 

level of personal income Y  where Y  = Y  + e\ E (y) =  and e ~  (0,(t^). Thus a 

shock (e) to the firm’s ETR caused by either a positive or negative assesment of 

the firm’s tax planning efforts will directly impact on the tax director’s income.

If the tax director is (globally) risk averse such that his von-Neumann- 

Morgenstern utility function is strictly concave at all income levels, then he/she

^Som etim es referred  to  as th e  firms ta x  p lann ing  ‘aggressiveness’ (see H anlon and  Slem rod 
( 2007 ) .
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must be offered a risk premium for accepting the risks of tax planning. Alter

natively put, he/she will Vje willing to accept a lower income in order to avoid 

the risks of tax planning (similar to paying an insurance premium). The ab

solute risk premium (tt) will be the difference between the expected income of 

the tax director under tax planning and the non-stochastic income when no tax 

planning is undertaken:

Thus the tax director engaging in risky tax planning receives an expected 

income which exceeds th a t of the non-tax planning tax director by tt. The term 

7T represents the expected compensation for the more variable income of the tax 

director engaged in tax planning. Alternatively, it can be interpreted as the 

extra amount of income the non-tax plaiming tax director is willing to forfeit 

to avoid tlie uncertainty of tax planning.

We define the utility function of the tax director as a contimiously dif

ferentiable function of the tax director’s income U{Y)  with dU /dY  > 0 and 

d^U/d'^Y < 0 assuming risk aversion. The non-stochastic amount {Y — tt) is the 

certainty equivalent of the risky outcome (V' -f e). That is:

To solve for the amount of risk compensation (tt) we follow P ra tt (1964) and 

take a Taylor expansion around the expected utility of K -I- e up to the second 

order:

7T =  E { Y ) - Y (3.1)

E[u[Y +  e) =  u{Y -  7t) (3.2)

Eu{Y +  e ) K  Eu{Y) +  Eu'(Y){e) + ^En"{Y){ (f (3.3)
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E{u{Y))  «  u{E{Y))  + AeV'(£(y)) (3.4)

And, similarly we can take a Taylor expansion aromid the utility of the 

certainty equivalent u ( Y  — tt):

E u { Y - n ) K E u { Y )  + E u ’(Y){Tr) (3.5)

By the definition of the risk premium given earlier it nmst be the case that 

Equation (3.4) and Equation (3.5) are equal. Furthermore, since Var{e) =  

E{e)^ — {Ee)"  ̂ = E(e)'^ we can solve for the risk prernmm:

n = ^ A a  (3.6)

where A =  — the degree of absolute risk aversion and a  =  E(e)^.  

Tliis is tlie standard equation for a risk premium as derived by P ra tt (1964)

and Arrow (1965). In the context of our model, the risk premium identified in

Equation (3.6) represents the difference in the expected ETR of firm’s engaged 

in tax planning versus those which are not. Ceteris paribus, the difference in 

the ETRs of these firms will be increasing in the expected variability (a) of the 

firm’s ETR. Thus we can estimate the size of the risk premimn using a measure 

of the variability of the firm’s ETR.

3.3 E m pirics

We now consider how to operationalise an empirical model to estimate the size 

of the risk premium identified in Equation (3.6). We first discuss the data used 

in this cha])ter, before describing the empirical strategy adopted.
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3.3.1 D ata

D ata  Source

T he firm-level d a ta  is ex tracted  from the AMADEUS database'^. The version of 

th is database we use provides standardised company accomits covering over 1.5 

million European firms over a ten year period from 1996-2005. The raw d a ta  

are collected from legal filings by companies in each country and as such the 

coverage of all firms is estim ated to be above 95 percent, and hkely even higher 

in the case of large firms. An im portant advantage of using the AMADEUS 

datase t for th is s tudy  is th a t it allows us to  identify the ownership pa tte rn s of 

firms and thus identify nuiltinational companies.

Sam ple Selection

To m aintain  as com jilete coverage of firms as possible we set minimal criteria 

for the extraction  of observations from the AMADEUS database, hi the first 

instance, consistent w ith the m otivation behind this thesis, we ex tract only 

those firms which are iimltinationals®. To ensure we have tlie complete financial 

accounts for the m ultinational firm we use only consolidated accounts. Imposing 

th is criteria we identify a to ta l of 27,371 European multinational firms, providing 

148,151 firm-year oVjservations, over the period 1996 and 2005.

‘*AM ADEUS is an acronym  for Analyse M ajor Databases from E uropean Sources. For 
previous papers which have used th e  AM ADEUS dataset see Huizinga and Laeveii (2005), 
H uizinga and  N icodem e (2005).

^Specifically, we identify m u ltinational firms as those firm^ with a  shareholding in a t  least 
one foreign subsid iary  which exceeds 50 percent. W hilst this condition is necessary it will not 
be sufficient to  identify  th e  top-level m ultinational firm which we w ant to exam ine and  may 
instead  identify  subsid iaries th a t  are themselv.es foreign owners but also owned by a  paren t 
elsewhere. To ensure we locate the  ‘global u ltim ate owner’ we specify th a t AM ADEUS m ust 
trace  backw ards th ro u g h  th e  ow nership tree  until it locates the ‘global u ltim ate ow ner’.
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C lea n in g  th e  d a ta

The raw data must be cleaned to recode or expunge observations which are 

iion-nieaningful. In addition, we must impose some restrictions on the data to 

facilitate dynamic panel analysis. The key variable in this analysis is the firm’s 

aiuiual ETR. This can be measured from the available company accounts as 

the ratio of taxes paid to profits before tax®. For some values of the numerator 

and the denominator, the ETR will be undefined and/or meaningless. For all 

cases where profits before tax are zero there is no defined ETR and no obvious 

construct tliat would approximate it. In cases where tax payments are zero the 

ETR is also undefined, however, the ETR is very obviously zero in this case 

and therefore we recode these observations to reflect this. Negative ETRs are 

only meaningful when tax payments are negative and the firm records positive 

profits. When a firm records positive tax payments but is loss-making, the 

calculated ETR will be negative. Since this is misleading these observations 

are eliminated to avoid misinterpretation. Finally, when both the numerator 

and the denominator are negative, the ETR ratio returns a positive measure 

of tlie tax burden. Since this is also misleading, these observations are also 

eliminated. Table 3.1 summarises all possible permutations of the ETR which 

may be observed in the dataset and how they are dealt with in the ensuing 

empirical analysis.

Table 3.2 shows the attrition of the sample in response to the data trans

formations described above along with some other conditions required for the 

econometric analysis described later. A large decrease in sample size is at- 

tributable to missing ETRs which are those firms for which profits before tax 

and/or tax payments are not recorded for tha t particular year. Another large

’̂T axes paid  is defined as current plus deferred  tax es in th e  A M A D EU S d a ta se t and  no 
disaggregation  of these com ponents is available. T h is  does not, however, lim it inference since 
ta x  p lann ing  is bes t cap tu red  by to ta l ta x  expense - see A ppendix  A for a  full exp lanation .
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loss of d a ta  occurs due to  the reqiuireineiits of dynamic panel analysis, for which 

we require a ininirnuin of a t least 41 contiguous observations on each firm. Despite 

this, our final sample comprises 3.,425 firms providing 16,487 firni-year observa

tions. These firms are distributed across 14 European countries with th e  largest 

proportions of m ultinationals locaited in the UK and Sweden as shown in Table 

3.3. Germany is under-representced in the sample and this is probably due to 

reporting standards which do not require full public disclosure in Germany.

In Table 3.4 we present some fsmnmary statistics for the dataset. The mean 

am m al E T R  reported by firms is aipproxiniately 20 percent. The variance of this 

average is however quite large. Fifgure 3.1 plots the distribution of annual ETR s 

for the sample of m ultinational firmis. We can observe th a t whilst the m ajority  of 

firms have an arnnial ETR  betwee.'n 20 and 40 percent, there is also a  significant 

num ber of firms which experience unusually high or low ETRs. Figure 3.2 plots 

the  coefficient of variation (or uniitized risk) of each firms’ annual ETR s over 

the  period. T he long tail in this Ihistogram illustrates the marked variability in 

E TR s th a t a sizeable proportion ®f multinational firms experience. A t the same 

tim e, it is clear th a t all firms expteriencc some variability in their ETR. Over 50 

percent of firms have a coefficienit of variation of below 0.3, w ith a significant 

proportion recording a coefficient of variation of between 0.1 and 0.2. Thus, as 

we might expect, there appears ssome ‘natu ra l’ level of variability in firm-level 

ETRs.

The objective of this chapter iss to investigate whether there is any system atic 

relationship between the level of fa firm’s ETR and its variability. In Figure 3.3 

we plot firm s’ average ET R  over tihe period against the coefficient of variation of 

firm s’ ETRs. Consistent with the> theory presented above, the fitted regression 

line suggests a positive risk premiuun increasing in the variability of firm s’ ETRs. 

T his is evidenced in the negative relationship between the level and variability
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of firm s’ E T R s. T h e  h n ea r re la tio n sh ip  how ever seem s a  p o o r a p p ro x im a tio n  for 

th is  d is tr ib u tio n , an d  it is ce rta in ly  affected  by som e ou tlie rs. H ow ever, given 

th a t  we have n o t con tro lled  for th e  in d iv idua l ch a rac te ris tic s  o f th e  m u ltin a tio n a l 

firm s in th e  sam ple , we can n o t m ake an y  fu r th e r inference.

3.3.2 Em pirical strategy

In o rder to  e s tim a te  th e  risk  p rem iu m  po sited  by  th e  th e o ry  an d  suggested  

by th e  d a ta  we specify a  m odel of m u ltin a tio n a l f irm s’ E T R s w hich include 

as a  d e te rm in a n t th e  coefficient o f v a ria tio n  of th e ir  E T R s. In  th e  design  of 

ou r e s tim a tin g  eq u a tio n  we should  be  m indfu l o f th e  d a ta -g e n e ra tin g  process 

beh in d  firm -level E T R s. F irs t, th e  im p o r ta n t s tra te g ic  role of E T R s  w ith in  

th e  firm  suggests th a t  rea liza tio n s o f E T R s m ay ex h ib it dy n am ics such  th a t  

cu rren t o bserva tions a re  influenced by p a s t observations. Second , th e  differences 

betw een  firm s, coun tries , in d u s trie s  an d  over tim e  m ay  w a rra n t th e  inclusion  of 

fixed effects, a rgu ing  ag a in s t cross-sec tional regressions w hich  ca n n o t con tro l 

for tim e-in v a rian t m iobservable  effects. T h ird , as n o ted  by D yreiig , H anlon  

and  M aydew  (2005), E T R s and  firm -level ch a rac te ris tic s  a re  likely to  be  jo in tly  

de te rm ined . F o u rth , to  th e  e x te n t th a t  in s tru m en ts  w ill have to  b e  found  for 

these  endogenous variab les , it  is likely th a t  in s tru m en ts  ex te rn a l to  th e  d a ta s e t 

will be difficult to  find. F inally , th e  n u m b er of E T R  o b se rv a tio n s for each 

m u ltin a tio n a l firm  is re la tiv e ly  short.

G iven these  considera tions, rea liza tio n s o f th e  E T R  { y n)  can  b e  su m m arised  

in th e  follow ing m odel:

Vit  =  <^Vi,t -n  +  + ^it (3.7)

f i t  — Mi +  '^it (3.8)
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E[ij, i] =  E\ i / i t \  =  E[n^u^t] =  0 (3.9)

In th is model, the disturbance term  has two orthogonal components: p , 

which is the individual tim e-invariant fixed effect, and v u  representing tlie id

iosyncratic shocks.

To estim ate th e  size and significance of the risk prem ium  identified in E qua

tion (3.6) we include the coefficient of variation of the firm ’s annual ETR s ( a i )  

as an explanatory  variable:

Pit =  a V i . t - n  +  X 'n(3  +  4>ai +  £it (3.10)

We expect cj> <  0 , indicating th a t firms w ith more variable ETR s are com

pensated  w ith  lower average ETRs. We estim ate Equation (3.10) using the 

dyna.mic panel m ethods pioneered by Arellano and Bond (1991). This allows 

us to recover unbiased estim ates for the lagged dependent variable and the en

dogenous explanatory  variables, whilst exploiting the panel natu re  of our d a ta  

sample. A ppendix B describes the estim ation technieiue in detail.

3.4 R esults

Table 3.5 presents the results from the baseline model described in Equation 

(3.7). In line w ith the ex tan t literature on the determ inants of firm-level ETR s 

we include as explanatory  variables m easures of firm profitability; size; lever

age; intangible and fixed capital intensity^. In addition, we include the  lagged 

value of the  firm ’s E T R  as a  potential determ inant of the current period ETR. 

Colum ns 1 and 2 report estim ates of E quation (3.7) using OLS and W ithin 

G roup estim ators respectively. The OLS estim ates in Column 1 show th a t  the 

^For definitions of these  variables see th e  notes to  Table 3.4.
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ETR is decreasing in size, leverage, capital intensity and profitability; and in

creasing in the intensity of intangible assets. All of these effects are statistically 

significant a t the 1 percent level with the exception of leverage. These results 

are, however, subject to the important qualification tha t since the dependent 

and independent variables are most likely jointly determined, the estimated co

efficients are biased. Furthermore, whilst the inclusion of the lagged ETR vari

able proves highly significant, the coefficient estimate is also biased since the 

lagged dependent variable introduces correlation into the error term as shown 

by the tests of serial correlation at the bottom of colunm 1. In colunm 2, the 

W ithin-Groups estimate of the lagged dependent variable has a negative coeffi

cient indicating the underestimation bias of this model. In terms of explanatory 

variables, only size and profitability emerge as significant. However, as previ

ously noted, tlie inherent bias of these techniques means it is unwise to place 

much significance on these results.

In columns 3 through 6 we report estimates which account for both the 

endogeneity of the lagged dependent variable and the joint determinedness of 

the covariates using the techniques described in Appendix B. Tlie first point 

to note is tha t all the estimates of the lagged dependent variable lie within 

the range indicated by the OLS levels and Within-Groups coefficients. Thus 

the estim ates pass the rule-of-thumb check for unbiasedness suggested by Bond 

(2002). In addition, the lagged term is a statistically significant determinant 

of the firms’ ETRs, validating its inclusion. In Column 3 we include only one 

lagged term  and estimate the model using the difference estimator. The lagged 

ETR is statistically significant at the 1 percent level and the Sargan test does not 

reject the validity of the instrument set. Although statistically significant, the 

degree of persistence in ETRs, as captured by the coefficient on the lagged ETR, 

indicates a relatively low level of persistence. It is also noteworthy tha t among
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the o ther explanatory  variables only leverage and profitability are statistically  

significant, and only a t the 10 percent level.

In column 4 we add a second lag of the dependent variable to  the m odel, 

although it appears insignificant in th is specification. Column 5 reports the 

estim ates from the SYSTEM  estim ator which accom m odates the inclusion of 

tim e-invariant fixed effects. We include country and 3 digit industry  fixed ef

fects to  the model. The results reveal significant dynam ics in ETR s w ith both  

the first and second lagged dependent variables proving highly significant and 

the degree of persistence is also larger. Of the other explanatory  variables, only 

profitability rem ains sta tistically  significant and the coefficient estim ate indi

cates a quantitively significant result: firms w ith a 10 percent higher re tu rn  on 

assets have a 6 percent lower ETRs. This may point to  economies of scale or 

scope in tax  planning, or the increased incentives for higher profitability  firms 

to  engage in tax  planning. The use of the  SYSTEM  estim ator is supported  

by the difference-Sargan test which suggests th a t the additional instrum ents for 

the tim e-invariant country  and industry  effects are sufficiently uncorrelated with 

the error term  to  validate their inclusion. In cohinm 6 we repo rt the SYSTEM  

estim ator using the orthogonal deviations transform  as proposed by Bhuidell 

and Bond (1998). It is notew orthy th a t the coefficient estim ates are robust to 

th is orthogonal deviations transform , and the significance of the second lag of 

the dependent variable is improved.

Table 3.6 provides estim ates of the risk prem ium  from estim ation of Equa

tion (3.10). We begin in Column 1 by presenting the benchm ark model for 

com parison purposes (as per column 5 of Table 3.5)*. In Coluimi 2 we include 

as a regressor the coefficient of variation of the firm ’s E T R  over the period. As 

expected, we find a negative relationship between the firm ’s E T R  and its vari-

®We do not pursue  th e  B lundell-B ond (1998) orthogonal deviations transfo rm  as it is much 
less com m on in th e  lite ra tu re , has no significant im pact on our es tim ates, and has a  poorer 
d ifference-Sargan sta tis tic .
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ability. This trade-off is sta tistica lly  significant a t the 1 percent level, however 

quantitively  the trade-off is relatively small. T he coefficient estim ate suggests 

th a t a 1 un it increase in the coefficient of variation results in a 0.05 percentage 

po in t reduction  in ETHs.

One im portan t factor which may be responsible for variability in the E T R  

is the  variab ih ty  of profits before tax , since th is enters into the  denom inator of 

our E T R  m easure. V ariability in pre-tax  profits should not be in terpreted  as 

reflecting the increased risk of the tax  strategy. For th is reason, in Column 3 

we control for the  coefficient of variation of p re-tax  profits. The results show 

th a t  the trade-off estim ated in Colunm 2 is robust, and actually  increases in 

size, when we control for variability in pre-tax  profits.

In Colum ns 4 and 5 we te st a non-linear model of the trade-off between 

firm s’ E T R  and the ir variability. In Colum n 4 we add the squared coefficient of 

variation  to  cap tu re  non-linearities. The results show th a t th is term  is highly 

significant, and its presence makes the linear trade-off redundant. This suggests 

th a t  relatively sm all variability in ETR s a ttra c ts  only small risk com pensation, 

and the  level of th is  com pensation is increasing non-linearly in the am ount of 

risk undertaken. As shown in column 5, the size and significance of this result 

is robust to  th e  inclusion of the squared coefficient of variation in profits before 

tax.

F igure 3.4 plo ts the estim ated trade-off using the estim ated coefficients from 

Colum n 5. T his shows th a t a un it increase risk a t high levels of variability is 

com pensated  for in a much greater reduction in E T R s th an  a un it increase at 

lower levels of variability. For example, an increase in the coefficient of variation 

from 0.8 to  0.9 results in a reduction of alm ost 0.5 percentage points in the firm ’s 

ETR . T his resu lt is intuitively appealing since we would not expect significant 

risk com pensation for the ‘n a tu ra l’ variation in ETRs. R ather, only those firms
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th a t have taken sizeable risks w ith their tax  planning strategy  and have thus 

been exposed to  greater variability in their E T R , may be expected to receive 

risk com pensation.

3.5 Conclusion

The decisions th a t  m ultinational firms make w ith  respect to  tax  planning can 

have a significant im pact on economic welfare. Therefore, in th is chapter, we 

have a ttem p ted  to  increase our understanding of the tax  planning decision. We 

show th a t th e  risks of tax  planning can be modelled in a choice under uncertainty 

framework. This allows us to  derive an estim ate for the risk prem ium  which 

captures the com pensation (in the form of lower ETRs) th a t tax  d irector’s 

expect for bearing the  risks of tax  planning. The risk prem iinn in terpretation  of 

tax  plaiming also helps explain why some firms m ay choose to  pay more taxes 

they potentially  have to. O ur estim ates suggest a non-linear trade-off between 

the level and variability  of ETRs. Small variability  in ETRs do not a ttra c t 

risk com pensation, whilst a un it increase in risk a t a high level of variability 

is associated w ith a sta tistica lly  significant reduction in ETRs. These results 

suggest m ultinational firms are ‘tax  optirnisers’ ra th e r than  ’tax  m inim isers’.
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Figure 3.4: Estimated Risk-Return trade-off
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Table 3.1: Defining the Effective Tax Rate (ETR) measure

PB T <  0 PB T =  0 PB T >  0
TAX< 0 Misleading inter

pretation. Elimi
nated

ETR undefined. 
Eliminated

Negative ETR. 
Valid

TAX= 0 ETR undefined, re
coded as ETR=0

ETR=0 ETR will be un
defined, recoded as 
ETR =  0

TAX> 0 Misleading inter
pretation. Elimi
nated.

ETR undefined. 
Eliminated.

Valid

Notes:

1. TAX is defined as ’’Taxation” and PBT refers to ’’Profits before Tax” both 
reported in the AMADEUS database (December 2006)

2. The Effective Tax Rate (ETR) is the ratio of Taxation (TAX)/Profits 
before Tax (PBT)
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Table 3.2: Sample Selection and Attrition

Step Description Firms Firm-Years AFirm-Years

1 All multinational firms 27,371 148,151 (-)

2 Missing ETR 19,756 99,382 (48,769)

3 Recoding as per Table 3.1 
TAX< 0 k  PB T < 0 18,465 87,015 (12,367)
TAX< 0 & PB T = 0 18,465 87,013 (2)
TAX> 0 & PB T < 0 15,257 74,171 (12,842)
TAX< 0 & PB T = 0 15,257 74,160 (11)
TAX= 0 15,257 74,183 23

4 Trim top and bottom 14,730 72,699 (1,484)

5

ETR percentile

Require n>4 spells 
of contiguous observations 3,425 16,487 (56,212)

Total 3,425 16,487 (-)

Notes:

1. ‘AH m ultina tiona l firm s’ refers to  the  to ta l num ber of firms identified in the  AM ADEUS 

d a tab ase  w ith  a m a jo rity  in te res t in a t least one foreign subsidiary. Firm -Y ears is th e  nvimber 

of years for w hich d a ta  are available.

2. E T R s arc recoded according  to  th e  procedure  described in Table 3.1.

3. T he  top  and  b o tto m  percentiles a re  trim m ed to  c liiiiinate  outliers caused by calcu la ting  the 

E T R  ratio . T his is n o t deem ed necessary for th e  o th e r financial ra tios bavsed on an inspection  

of their d is tribu tion .

4. In S tep  5 we sclect th e  longest spell of contiguous d a ta  for each firm and  then  d rop  those 

spells which have a length  of less th a n  4 years. T h is  is a necessary condition for dynam ic 

panel analysis.
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Table 3.3: Decomposition of the dataset by Country

Country Firm-Years Percent (%)

Austria 13 0.38

Belgium 110 3.21

Finland 168 4.91

France 507 14.80

Germany 238 6.95

Ireland 32 0.93

Italy 302 8.82

Luxembourg 5 0.15

Netherlands 93 2.72

Portugal 36 1.05

Spain 273 7.97

Sweden 759 22.16

Switzerland 115 3.36

United Kingdom 774 22.60

T o ta l 3425 100.00

Notes:

1. Data downloaded from AMADEUS (December 2006).

58



Table 3.4: Summary Statistics

Variable Mean Std. Dev Min. Max.

ETR .2029091 .2438303 -.5126437 2.2786

CVETR 0.39877 0.390624 0.014296 3.312122

CVETR2 0.3116 0.762146 0.000204 10.97015

CVPBT 0.512261 0.249527 0.040276 2.035833

CVPBT2 0.324673 0.343156 0.001622 4.144617

SIZE 6.592027 5.819244 0.0 16.65491

ROA .0476273 .0607129 -.002833 .4052524

LEV .1378041 .171306 0.0 .8381807

INTANG .1698988 .2082427 0.0 .9202142

CAPINT .0494417 .0969196 0.0 .632781

Notes:

1. CVETR refers to the coefficient of variation of tlie firm’s ETR; CVETR2 
is CVETR squared.

2. CVPBT refers to the coefficient of variation of the firm’s PBT; CVPBT2 
is CVPBT squared.

3. SIZE defined as log(Total Assets)
ROA defined as Pre-tax profits /  Total Assets 
LEV defined as Long-term debt 4- Short-term debt /  Total Assets 

INTANG defined as Intangible Fixed Assets /  Total Assets 
CAPINT defined as Tangible Fixed Assets /  Total Assets
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Table 3.5: Baseline Specification

1 2 3 4 5 6
O L S W IT H IN G M M G M M G M M G M M

L E V E L S G R O U P S D IF F D IF F SYS SY S

L .E T R 0.30432 -0 .07385 0 .1272 0 .11601 0 .15639 0 .16756
[0.01381]*** [0.01510]*** [0.01864]*** [0.02912]*** [0 .02243]*** [0.02221]***

L 2 .E T R 0.01368 0 .03594 0.04661
[0.01856] [0.01706]** [0.01703]***

R O A -0 .6 3 3 3 7 -1 .13228 -0 .34787 -0 .51559 -0 .60908 -0 .54446
10.03768]*** [0.05359]*** [0.20901]* [0.28694]* [0 .13769]*** [0.12829]***

S IZ E -0 .0 0 6 1 8 -0 .02692 -0 .0247 -0 .06471 0 .00667 0.00284
[0.00106]*** [0.00839]*** [0.04993] [0.05872] [0.00767] [0.00692]

L E V -0 .0 1 1 5 7 -0 .01168 -0 .17118 -0 .17135 -0 .1144 -0 .02027
[0.01277] [0.02317] [0.09471]* [0.12888] [0.07373] [0.05702]

IN T A N G 0.09821 0.03857 0 .28697 0 .17333 -0 .02611 -0 .02772
[0.01680]*** [0.03802] [0.18757] [0.23548] [0.07616] [0.07266]

C A P I N T -0 .03059 -0 .02827 -0 .13836 -0 .12951 0 .0003 -0 .05191
[0.01107]*** [0.03438] [0.17697] [0.22597] [0.06764] [0.06001]

C o n s ta n t 0 .30267 0.78186 -0 .4 1 2 1 2 0.23929
[0.02971]*** [0.09924]*** [0.38841] [0.21839]

O b s. 16487 16487 13062 9637 13062 13062
F irm s 3425 3425 3425 3425 3425 3425

F ixed  E jfc c ts :
Y ear yes yes yes yes yes yes

I n d u s t r y yes n .a . n .a . n .a . yes yes
C o u n try yes n .a . n .a . n .a . yes yes

m l 0 .0126 - 0 .000 0 .000 0 .000 0 .000
m 2 0 .0000 - 0.558 0 .535 0 .408 0 .286
m 3 0 .0000 - 0.324 0 .597 0 .406 0.312

S a rg a n - - 0.873 0 .950 0 .920 0 .693
D iff-S a rg an - - - - 0 .423 0 .137

N o tes : (see  o v e rle a f)
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N otes:

1. A sy m p to tic  s ta n d a rd  e rro rs  in paren theses. * sign ifican t a t  10%; ** sig

nifican t a t  5%; *** sign ifican t a t 1%.

2. m l ,  m 2 and  m 3 are  te s ts  for first-o rder, second-o rder an d  th ird -o rd e r serial 

co rre la tion  in th e  res idua ls  using th e  A rellano-B ond  (1991) te s t for a u to 

co rre la tion . T h e  te s t is n o t a p p ro p r ia te  for d ynam ic  fixed effects m odels 

as th e  te s t assum es th a t  th e  in d ep en d en t variab les are  n o t co rre la ted  w ith  

fu tu re  erro rs, w hich is u n tru e  for a  dynam ic  fixed effects specification .

3. G M M  re.sults a re  tw o-s tep  es tim a tes  w ith  h e te ro sk ed astic ity -co n sis ten t 

s ta n d a rd  errors.

4. S argan  is a  te s t o f th e  overiden tify ing  re s tr ic tio n s  for th e  G M M  estim a to rs , 

and  is a sy m p to tic a lly  T lie p-values a re  rep o rted .

5. D ifference S a rg an  te s ts  th e  ad d itio n a l in s tru m e n ts  used by th e  SY S-G M M  

estim a to r.

6. In s tru m e n ts  used  for D IF F -G M M  are y t - 2 \  yt -3' ,  y t - 4 -

7. A d d itiona l in s tru m en ts  used  for levels eq u a tio n s  in SY S-G M M  are  A y t - 2 ', ^ y t - 3 -

8. C oh u n n  6 re p o r ts  th e  G M M -SY S e s tim a tes  using  forw ard o rthogonal de

v ia tio n s as in B lundell an d  B ond (1998).
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Table 3.6: Estimating the Risk Premimn

1 2 3 4 5
G M M G M M G M M G M M G M M

S Y S S Y S S Y S SY S SYS
L. 0 .15639 0 .16039 0.15851 0 .15892 0 .15876

[0.02243]*** [0 .02188]*** [0.02184]*** [0.02181]*** [0.02181]***
L2. 0 .03594 0 .04075 0.04206 0 .04165 0 .04168

[0 .01706]** [0.01697]** [0.01701]** [0 .01697]** [0.01698]**

C V E T R -0 .05486 -0 .06795 -0 .0 2 2 1 6 -0 .02438
[0 .00926]*** [0 .00889]*** [0.02004] [0.01937]

C V P B T 0 .0502 0 .04278 0.06078
[0 .01289]*** [0.01270]*** [0.04246]

C V E T R 2 -0 .0 2 4 6 8 -0 .02397
[0.00881]*** [0.00864]***

C V P B T 2 -0 .01332
[0.03234]

R O A -0 .6 0 9 0 8 -0 .6 2 2 7 7 -0 .75439 -0 .70881 -0 .72024
[0.13769]*** [0 .13470]*** [0.13500]*** [0 .13802]*** [0 .13535]***

S IZ E 0 .00667 0.00841 0.00533 0 .00563 0 .00518
[0.00767] [0.00734] [0.00721] [0.00719] [0.00717]

L E V -0 .1144 -0 .11303 -0 .10316 -0 .0 9 5 7 5 -0 .0932
[0.07373] [0.07271] [0.07346] [0.07302] [0.07298]

IN T A N G -0.02611 -0 .0 6 3 0 7 -0 .04911 -0 .0504 -0 .04857
[0.07616] [0.07167] [0.07200] [0.07203] [0.07201]

C A P IN T 0 .0003 -0 .0114 -0 .0278 -0 .0 2 8 0 5 -0 .02905
[0.06764] [0.06707] [0.06779] [0.06756] [0.06781]

C o n s ta n t -0 .4 1 2 1 2 -0 .35483 -0 .21792 -0 .23954 -0 .23198
[0.38841] [0.38102] [0.37631] [0.37580] [0.37901]

O b s 13062 12863 12863 12863 12863
N o. firm s 3425 3351 3351 3351 3351

F ix e d  E ffe c ts :
Y ear Yes Yes Yes Yes Yes

In d u s t r y Yes Y es Yes Yes Yes
C o u n try Y es Y es Yes Y es Yes

m l 0.000 0 .000 0.000 0 .000 0.000
m 2 0.408 0.431 0.393 0.403 0.401
m 3 0.406 0 .626 0 .637 0.634 0.636

S a rg a n 0.920 0 .893 0.855 0.862 0.859
D iff-S a rg an 0.423 0 .423 0.289 0.291 0.254

Notes:

1. CVETR refers to  tlie coefficient of variation of the firm’s ETR; CVETR2 
is CVETR squared.

2. CVPBT refers to  the coefficient of variation of the firm’s PBT; CVPBT2 
is CVPBT squared.
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C hapter 4

C orporate Tax C om petition  

betw een  firms

4.1 Introduction

The perpetiiatiiig  force of tax  com petition is based on tlie desire of m ultina

tional firms to  reduce the burden of taxation  on profits. This force is not only 

responsible for shifts of capital across borders, b u t also m otivates the m ultitude 

of strategies th a t tliese firms adopt to  lower their effective tax  ra te  (ETR)^. 

Despite this, there is relatively little  research investigating the m otivating fac

tors behind tax  planning. Anecdotal evidence suggests th a t firm s’ tax  planning 

decisions, sim ilar to  their other operational decisions, will be im pacted by the 

behaviour of their com petitors. This is neatly  summ ed up on tlie corporate tax  

page of the international accountancy firm KPM G when it rem inds firms of how 

they should th ink  about their effective tax  rate: ‘A com petitive, stable and sus

ta inable effective tax  ra te  ( “E T R ” ) is key for shareholders... Do you know the 

^See Hines (1999).
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potential reactions to this change from tax authorities? Is your current effective 

tax rate competitive? How does your ETR compare to your industry peers? Is 

it sustainable?’̂ .

In this chapter, we propose and test a model of relative performance evalua

tion (RPE) among firms^. Our model captures the well-known agency problem 

between shareholders and managers of the firm. This has been explored in the 

recent literature on corporate taxation as discussed in Chapter 2. These papers 

have focused on the ability of managers to exploit the asymmetry of informa

tion and incomplete contracting environment to divert resources for his/her own 

private benefit (see Desai et al., 2005). In our model, we posit tha t RPE consti

tutes a response by shareholders to limit the agency costs. Specifically, share

holders compare the performance of similar firms by examining their reported 

ETRs. Managers, aware of RPE by shareholders and the threat of punishment 

for under-performance, seek to achieve an ETR th a t is comparable to their 

competitors. We show that, under RPE, the model predicts correlation across 

similar firms’ ETRs.

This theoretical prediction is then tested on a large sample of multinational 

firms. The model suggests that shareholders use publicly observable measures of 

the firm’s ETR to assess management performance. Therefore, we use publicly 

available company reports data to generate the ETR variable. We use a dynamic 

spatial econometric model to test for interactions in the ETRs among similar 

firms. Our empirical model allows for an adjustment lag in firms’ responses when 

they learn of their performance relative to their competitors. Furthermore, we 

allow for asymmetric responses such tha t firms with relatively high ETRs may 

adjust at different speeds than those with an ETR already at, or below, the

 ̂h t tp ://w w w .k p m g .c o .u k /se rv ices /t/m e tr.c fm
^ R P E  is th e  term inology of th e  poh tical econom y m odels from which we borrow  later in th is 

ch ap te r. It is, however, synonym ous w ith  benchm arking or com parative  com panies analysis, 
w hich are  te rm s m ore fam iliar in th e  co rpo ra te  sphere.
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level of their com petitors.

O ur results suggest th a t firms com pete w ith their sim ilarly sized com peti

tors, however, the reaction is asym m etric. F irm s w ith relatively higher ETRs 

reduce their E T R  in the next period whilst those firms w ith relatively favourable 

ETR s do not revert upwards towards their com petitors. W hilst the  interaction 

between firms reveals statistically  significant evidence for R P E , th e  coefficients 

indicate th a t, quantitively, the effect is not very large.

The rest of th is chapter is organised as follows: P art 4.2 describes the the

oretical model. In P art 4.3, we briefly discuss the specific da tase t (as the d a ta  

have already been described in C hapter 3) and describe the em pirical model. 

P a rt 4.4 presents the results and we draw  some conclusions in P a r t 4.5.

4.2 T heoretica l M otivation

At the heart of the model is an asynnnetry  of inform ation between shareholders 

and managers^*. Shareholders w ant m anagers to  maximise the present value of 

post-tax  cash flows, an im portant p art of which is ensuring a  com petitive ETR 

is achieved. However, when m anagers actions are imobserved by sharehold

ers, m anagers may seek to maximise their private u tility  by choosing a level of 

costly effort which is suboptim al for shareholders®. Therefore, in the presence 

of unobserved effort, m anagers may deliver a sub-optinially  high ETR.. As a 

response, shareholders may a ttem p t to lim it the agency costs by using tlie per

formance of sim ilar firms to  reveal the perform ance of m anagers. If sliareholders 

detect under-perform ance they  can punish m anagers using their voting rights 

a t the firm ’s aim ual general meeting®. As a result, m anagers have an incentive

“'T h is  is a  w ell-established phenom ena in th e  co rpo ra te  finance lite ra tu re  (see T iro le  (2006).
^M anagers m ay also be m ore risk averse th a n  is op tim al for shareho lders since m anagers 

canno t diversify th e ir  personal incom e risk.
®In m ost countries, shareho lders have the  right to  vote on m anagers’ re-election and  rem u

neration .
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to deliver an ETR. th a t is ‘competitive’ with respect to their peers. Thus the 

model predicts tha t, in the presence of RPE by shareholders, we should observe 

correlation across the ETRs of similar firms.

4.2.1 A  D ynam ic M odel o f E T R s

The above scenario is modelled as a dynamic game of incomplete information, 

and an appropriate equilibrium concept is therefore the Perfect Bayesian Equi

librium (PBE). Our model is a version of the yardstick competition model by 

Besley and Case (1995a), and the exposition borrows particularly from Bor- 

dignon, Cerniglia and Revelli (2003). Tliese papers study RPE in a political 

economy context where there is an asymmetry of information between voters 

and politicians. We recast this model in the corporate finance setting as de

scribed above.

S etu p  o f  th e  G a m e

There are 3 players, the manager of firm 1, the manager of firm 2 and a share

holder. The game is played over 2 periods, and the manager chooses the tax 

strategy for the firm in each of the two periods. At the end of the first period 

there is a shareholder meeting where shareholders can choose to re-elect the cur

rent manager. This is an important strategy for shareholders as managers may 

be of 2 types: good or bad. Good managers will always deliver a competitive 

ETR, whilst bad managers may choose to opt for a higher ETR reflecting their 

desire to maximise private utility (minimise effort). W hilst managers know their 

type, shareholders caimot directly observe whether they are good or bad and 

nmst instead form a-priori beliefs on the type of manager they observe.

The ETRs th a t managers can deliver will be determined by a stochastic 

process of eitlier positive or negative shocks which impact on the possible ETRs
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th a t m anagers are able to  deliver. These shocks reflect changes in the tax  burden 

experienced by firms. These shocks are identical and arrive contem poraneously 

to  the m anagers of bo th  firms, bu t are unobserved by shareholders. They are 

negative w ith  probability  q and positive with probability (1 — (/). A negative 

shock raises the  minimum possible E T R  th a t m anagers can deliver to  < +  A 

where A >  0, while positive shocks allow m anagers to  deliver a minimum ETR  

of t. Shocks are persistent over the two periods. We also assum e th a t all agents 

liave the  sam e discount ra te  5 <  1.

T h e S eq u e n c e  o f  P la y

A t the beginning of the first period, N ature chooses the type j  of the m anager 

from tlie set of feasible types j  = {G, B)  according to  the probability  distribtition 

P{ 0 , 1 — 0). In addition, natu re  chooses the shock e G ( P , N )  according to  the 

probability  d istribu tion  P{q.  1 — q). The m anager then observes his type j  and 

the shock e, and decides on the E T R  to deliver. His choice will be determ ined by 

the E T R  which maximises th e  present value of his expected utility. Shareholders 

observe the E T R  chosen by m anagers and, although they know the underlying 

stochastic s truc tu re  of the shocks and the distribution  of m anager types, they 

do not directly  observe the type of shock or type of m anager chosen by Nature. 

Therefore, shareholders will use the observed E T R  delivered by m anagers to 

u pdate  their beliefs, using Baye’s rule, on the type of the  curren t manager. 

T heir posterior beliefs on the type of m anager will be

At the end of the first period th e  annual general m eeting of shareholders will 

take place and shareholders vote for the m anager th a t they expect to  Vje good 

w ith higher probability  a t th a t time^. Therefore, the current m anager will be 

retained if > 9. T he m anager in place in period 2 will again choose an

^To avoid m ixed stra teg y  equilibria, which provide no add itional insights in th is  m odel, we 
assum e th a t  if shareho lders are indifferent betw een re ta in ing  and firing th e  cu rren t m anager 
they  vote to  re ta in  th e  cu rren t m anager.
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E T R  and since th is is the final period, m anagers w ill act optim ally according  

to  their type.

We now proceed by solving for the equilibria o f this gam e in the context 

of a single firm, and then proceed to  the equilibria when there are two firms, 

thus facilitating relative perform ance evaluation. We solve the game by looking  

for the Perfect Bayesian Equilibria: those in which each manager is acting  

optim ally  given the behaviour of all other m anagers and beliefs are consistent. 

Our objective is to  use th is m odel to  derive an em pirically testab le prediction  

concerning observed E TR s. In th is respect, we show th at there exist a set of 

conditions resulting in a Perfect Bayesian Equilibrium such that the ex ante 

probability of finding the m anagers o f the two firms selecting similar E T R s is 

greater w hen R P E  is possible. We can then  em pirically test whether we observe 

a correlation in the E TR s of similar firms and interpret th is as evidence of R PE  

or 'tax com p etition ’ between firms.

4.2.2 Single Firm Equilibria

W'ith only a single firm, R P E  is im possible as there are no inform ation exter

nalities to  help guide shareholders in an assessm ent of m anagers’ performance. 

We assum e th at good managers always act in the interest o f shareholders by de

livering the m ost com petitive E T R  given the shock. Therefore, they will deliver 

an E T R  equal to  t if the shock is positive and t  - I -  A if the shock is negative. In 

contrast, bad m anagers do not always act in the best interests o f shareholders. 

Let us assum e th at they  can deliver a m axim um  E T R  of t k A  where A: >  1. 

T he higher E T R  w hich they potentia lly  choose to  deliver reflects the fact that 

th ey  m ay exert a lower level o f tax-m inim ising effort on behalf o f shareholders. 

Therefore, the maxiirmin utility  the bad manager can earn is either k A  if it is 

a positive shock, or k A  — A  following a negative shock. Having assumed that
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good m anagers always act in the best interests of shareholders we nm st now 

determ ine how the bad m anager decides on the E T R  to  deliver in the event of 

each type of shock.

A  N e g a tiv e  sh o ck  arrives

In the first period the bad m anager will face a trade-off between selecting the 

maxirrmm E T R  they can and being discovered as a bad m anager and thus not 

re-elected; against the alternative of mimicking the good m anagers and therefore 

having some positive probability  of being re-elected. We assume th a t out-of- 

equilibrium  beliefs of the shareholder are such th a t when shareholders observe 

an E T R  th a t is higher than  any of the two E TR s a good m anager would deliver, 

they assume th a t the  m anager m ust be of the bad type. T hat is: fi{6, f) = 0 for 

t ^  i + A  and t ^  t.

W hen a negative shock arrives the bad m anager will com pare the present 

value of his expected u tility  from reporting t + A  against reporting t -I- kA .  

In the la tte r case, bad m anagers gain k.A — A  but will not get re-elected arid 

therefore earn nothing in period 2. Alternatively, bad m anagers could deliver 

i  - I -  A in period 1, earning no ex tra  benefits bu t increasing their probability  of 

re-election and thus their chance to  earn k A  — A  in the second period (giving 

them  utility: 6 ( k A  — A )). Even w ithout considering the period 2 income as an 

uncertain  payoff contingent on re-election, it is clear th a t delivering f + k.A in the 

first period and facing certain  dismissal dom inates since k A  — A >  6{kA  — A).

A  P o s it iv e  sh o ck  arrives

Again, a  good m anager will always deliver an E T R  com m ensurate w ith the 

observed shock, and therefore now delivers t. Bad m anagers can choose between 

delivering t, t -\- A ,  and t -f k A  in the first period. The payoffs from choosing 

t =  S(Ak) ;  t + A  = A  + 5 A k  and t  + k A  = Ak .  Clearly, i is a strictly  dom inated
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strategy in the instance of a positive shock since 5{ Ak )  <  A k  <  A  +  S A k  for 

fc <  1. Therefore, following a positive shock the bad manager will never choose 

t. T he interesting case is wliether bad m anagers w ill play < +  A so as to  lure 

shareholders into thinking they  are actually  good m anagers that have sim ply  

experienced a negative shock. In fact, we can show th at there is a P B E  in pure 

strategies in which bad m anagers deliver t  +  A  in the presence of positive shocks 

and succeed in getting  re-elected.

To see th is, first note th at when shareholders observe t  +  A  they will update  

their beliefs on the probability that the incum bent manager is good. T hat is, 

their beliefs th at the manager is good given they have observed i +  A  will be:

^t{6,t  +  A ) =     (4.2)
9 q + { l -  e){l  -  q)

Therefore, for shareholders to  believe that the manager is good they m ust 

believe that they have experienced a negative shock. However, they will also  

be m indful that an observed E T R  of < +  A  is also consistent w ith bad m an

agers experiencing a positive shock. T he bad managers w ill get re-elected if 

shareholders’ posterior beliefs are greater than the probability of being good: 

n(0,  t +  A )  >  9 which occurs for q >  0.5. Intuitively, th is says that when share

holders observe t  +  A  and the probability o f a negative shock is m ost likely, th ey  

will give the benefit of the doubt to m anagers and attribute a strategy of t 4- A  

to  a good manager who has sim ply faced a negative shock. A ssum ing q >  0.5, 

bad m anagers im itate good m anagers by playing A  if th is gives them  a higher 

exp ected  utility  than sim ply playing t -|- k A .  Since for q >  0.5, all m anagers 

choosing t  +  A  get re-elected the payoff to  bad m anagers is A  - I -  6 E{ A k ) .  T his
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payoff exceeds the  alternative of choosing Afc in the  first period and facing cer

ta in  dism issal for 6 > (k — l ) / k .  Intuitively, tlie discount rate  m ust be high 

enough such th a t the future m atte rs enough to  the bad m anager for him to 

w ant to  mimic the good type and get retained for the  second period.

To sum m arise, there exists a Perfect Bayesian Equilibrium  in pure strategies 

such th a t when a positive shock arrives and 5 > {k — l ) / k  and q > 0.5; the bad 

m anager will choose f +  A  in th e  first period, and shareholders, after observing 

< +  A will re-elect the bad m anager. In contrast, when the shock is negative, 

the good type will always try  to  deliver the most com petitive E T R  which in this 

case is t + A.  Bad m anagers im m ediately separate  choosing t + k A  and are not 

retained by shareholders. Next, we exam ine how R P E  changes the equilibria of 

th is  game, and show th a t R PE  is more likely to  lead to  correlated E T R s across 

sim ilar firms.

4.2.3 R ela tive  Perform ance E valuation

The model described above can be easily extended to  a se tting  of R P E  by repli

cating the se tup of the game so we now have two identical firms, m anagers 

and sets of shareholders. In th is setting, shareholders can po tentially  gain from 

benchm arking m anagers in the first period against the perform ance of the other 

firm. In doing so, they can b e tte r estim ate the likelihood th a t the ir m anager is 

good or bad. Shareholders’ posterior beliefs are now a function of the E T R  de

livered by the ir m anager and the ETR  of the  sim ilar firm: fi{6, ti, t^). However, 

R P E  is only useful if the firms are sim ilar, and face sim ilar shocks*. Denoting 

Prob{X,  Y )  as the jo in t probability th a t firm i is im pacted by a shock of type 

X and firm j  by a shock of type Y we have:

®Whilst Besley and  Case (1995a) assum e perfect corre la tion  betw een th e  en tities, we adopt 
th e  m ore p lausib le  approach  taken  by Bordignon, C ernig lia and  Revelli (2003) and allow th e  
corre la tion  betw een firms to  vary.
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Prob{N, N )  = aq (4,3)

Prob{P, N)  = {I — a)q (4.4)

Prob{N, P) = {1 — a)q (4.5)

Prob{P, P ) =  1 -  q{2 -  a) (4.6)

Where a  measures the degree of correlation between the sliocks received by 

firm i and firm j .  For a = q the shocks will be independent, cr =  1 we have 

perfectly correlated shocks and when q < a < 1 we have positive but imperfectly 

correlated shocks across both firms.

W ith 2 firms we assume tha t the managers simultaneously choose their 

ETRs, and each manager only observes their own shocks and only knows the 

distribution of types of the competing firm’s manager. The central question 

we must now answer is what effect RPE has on the equilibria of the game. To 

address this, we trace through the scenario of a negative shock and a positive 

shock as we did for determining the single firm equilibria,

A  N e g a t iv e  sh o ck  arrives

Following a negative shock, bad managers always maximise their utility by de

livering a high ETR and failing to be re-elected for the second period. That is, 

there is a separating equilibrium since the strategy t + k A  dominates any other 

strategy for the bad manager when the shock is negative. As before, the good 

manager is assumed to  always act in shareholders’ best interests choosing ( +  A 

in the presence of a negative shock.
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A P o sitiv e  shock  a rriv es

As shown earlier, following a positive shock, bad managers will never choose t as 

this is a strictly dominated strategy. Of most interest, therefore, is under what 

conditions will the bad manager choose t +  A? We start by noting tha t bad 

managers will base their reaction to a positive shock on the relative probabilities 

of re-election given their strategy set, the natiire of the shock received by firm 

j ,  and firm j ' s  response. When all agents expect the bad types to play  ̂ +  A 

and the shock is positive, the expected probability of being retained for the bad 

manager of firm i if he follows the strategy of t +  A is:

G[t +  A) =  Prob{ej = N  \ £i = P)[6R{ti  =  i -(- A, =  < + A)

+ (1 — 0)R{ti  =  t +  A,#j =  t +  A'A)]

+ Prob{e_j =  P  I fj =  P)[9R{ti = t + A . t j  = t)

+  [1 — = t A, ty = t A)] (■4-7)

T hat is, the probability tha t shareholders retain the bad manager will depend 

on the type of shock received by the other firm; how the manager of the other 

firm reacts to the shock it receives; and, how shareholders weigh the relative 

probability of each type of shock occurring. R{ti =  t + =  t*) is the

probability of the bad manager being retained by the shareholders of firm i 

if he plays t + A  and firm j  plays t* = t, t + A,  t + kA.  By our earlier

assumption, R{ti =  t + A , t j  =  <*) =  1 if = t + A,  tj = t*) > 6 and

1^(9, ti = t + A , t j  = t*) = 0 otherwise.

By applying Baye’s rule at the proposed strategies for both types of man

agers, Bordignon, Cerniglia and Revelli (2003) compute the ex-post beliefs as 

follows:
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— t tj  — t A.) —

____________+  6>(1 -  6>)(1 -  a)q_______________ _ g
{aqO^ + 261(1 -  6»)(1 -  a)q +  (1 -  e f { l  -  q{2 -  a)

ti = t + A , t j  — t + kA)  =

_______ ^ _______  (4 9)
cr6l +  ( l  - 6 » ) ( 1  -  a)  ̂ ‘

H{0,ti = t + A , t j  = t) =

s e / { s e  +  { i - e ) { i - s ) }  ( 4 . 10)

where s =  (1 — a)q/ ( l  — q)

Thus it follows that:

R(U =  < +  =  t +  A) =  1 if 6» =  2(1 -  2 e ) { l - a ) q  >  (1 - 9)

R{ti = t + A , t j  = t + A)  = 0 otherwise.
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R{ti  = t + A , t j  = t + k A )  = 1 if a  > 0.5 

R{ti  = t + A , t j  = t + k A )  =  0 otherwise.

R{ti  =  t + A , t j  =  i) =  1 if (1 -  cr) >  (1 -  q)/2q

R{t i  =  < +  A, =  <) =  0 otherwise.

Shareholders beliefs of the type of m anager of firm i, i =  1, 2; j  =  1, 2 for 

i ^  j  are such th a t the probability of retention  R{t i  =  < +  A ,^ j = t + k A )  = 1 

if 0 >  0* s  ((1 — g(3 — 2(t))/((1  — 4(1 — cr)i/))) <  1 as cr >  0.5. Then, since 

G(t  + A )  = { ( l —0 ) ( l ~ q ) + 0 ( j ( l —<j)}/ ( l—g) we can use th is to  find the expected 

u tility  of the  bad m anager when playing his equilibrium  strategy: A +  5A'A((1 — 

0)(1 —g )+  0(7(1—cr)} / ( ! —(/)}. The expected u tility  from th is strategy  dom inates 

his best deviation which is playing t + k A  and not being re-elected in the second 

period if the discount ra te  5 > 6* = [k — 1)(1 —q)/k{{ \  — 9){l  — q) + Oq(l — a)).  

In tu rn , <5* <  1 if <  k* s  (1 — q) /0( l  - q{2 — a)).  Thus, for q < 0.5, a > 0.5 

and k < A:*; and 6 £ [0*, 1] and S € [5*, 1] there exists a  unicjue Perfect Bayesian 

Equilibrium  in pure strategies in which the bad types first period choices in 

both firms upon observing a positive shock are / +  A®.

Therefore, by com paring the single firm equilibrium  w ith the relative per

formance evaluation equilibrium  it can be seen th a t  it is possible to  find values 

of the param eters which support a pooling equilibrium  under R P E  when this 

would not be possible otherwise. The intuition is th a t if th e  correlation between 

the  two firms is large enough and tlie repu ta tion  of the m anager is also large 

enough, observing i -I- A a t firm j  reassures the shareholder th a t it m ust have 

been a case of a bad shock and therefore observing an E T R  of firm i equal to 

t + A  indicates th a t the  m anager is actually  good.

® This p ro o f  is from  B o rd ig n o n , C ern ig lia  a n d  R evelli (2003).
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For the purposes of empirically testing this model, we can show tha t under 

the above conditions, the ex ante probability of finding two firms selecting sim

ilar ETRs is higher under RPE, To see this, note tha t the ex ante probability 

of finding the first period difference equal to the maximum possible difference 

in the ETRs selected by the two firms is equal to 20(1 — 6)q if shareholders do 

note engage in RPE and is equal to 20(1 — 9)q{ \ — a) if they do engage in RPE. 

Piu’therniore, the ex ante probability of finding two similar ETRs at the two 

firms is equal to 0^ (1 — 2q +  2qa + (1 — 0)  ̂2 if shareholders do not engage in RPE 

and is equal to 6^(1 — 2q + 2qa) +  (1 — 0)^(1 — 2q + 2qa +  20(1 — 6)q{l — cr) if 

they do engage in RPE. The latter is large than the former if 0 > 1/3 (which is 

true since 6* > 1/3). Therefore, the observation in the data tha t certain firms’ 

ETRs are correlated could be interpreted as a signal of the presence of RPE by 

shareliolders in ETRs.

4.3 Em pirics

We now empirically test for correlation or spatial interaction among firms’ ETRs 

as predicted by the theoretical model described above. We begin by describing 

the data used in this study. We then outline the specification of the spatial 

econometric model which has four im portant features. First, it specifies a dy

namic process for the firm’s ETR such tha t the current observed ETR is a 

function of lagged ETR values. Second, it includes a spatial lag term which 

captures the reaction of the firm to competitors’ ETR adjustments. Third, we 

use a spatial weighting m atrix which selects competitors for each firm based on 

their inverse size differences across 3 potential groupings. Finally, we allow for 

asymmetric reactions allowing us to test whether firms only lower their ETR in 

response to lower com petitor’s ETRs or follow com petitor’s ETRs both upwards 

and downwards.
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4.3.1 D ata

T h e  th eo re tic a l m odel relies on R P E  by shareho lders using  publicly  observable  

d a ta  on E T R s. T h is  suggests th a t  th e  co rrec t d a ta se t should  be  th e  pub lished  

an n u a l accoun ts, since it  is these  accoun ts  th a t  shareho lders  and  an a ly s ts  will 

use to  b en ch m ark  th e  co m p an y ’s perfo rm ance, and  in a n tic ip a tin g  th is , it is 

th is  E T R  m easu re  w hich th e  m anagers  w ill seek to  lower^°. T he  com pany  

accoun ts d a ta  a re  sourced  from  th e  A M A D E U S d a ta b a se  is described  in  C h a p te r 

3. In  line w ith  th e  o b jec tive  of th is  thesis, ou r focus is on th e  ac tiv itie s  of 

n m ltin a tio n a l firm s. A M A D E U S identifies 27,371 m u ltin a tio n a l firm s o p e ra tin g  

d u rin g  th e  p e rio d  1996 2005, o f w hich 3,425 firm s (eq u a tin g  to  16,487 firm -year 

o bservations) a re  su itab le  for analysis^^.

4.3.2 Spatial E conom etric M odels

To te s t  for th e  ex is tence  of R P E  we specify a  sp a tia l au to reg ressive  (SA R ) m odel 

th a t  can  e s tim a te  th e  re la tio n sh ip  betw een an  ind iv idual firm ’s E T R  and  th a t  

of its  co m p e tito rs . In  E q u a tio n  (4.11) (below ) th e  ind iv idual firm ’s E T R  ( y u )  

is a  function  of its  lagged value I'P to  n  periods. M ost im p o rtan tly , we

include as an  e x p la n a to ry  variab le , a  se t o f th e  firm ’s c o m p e tito rs ’ E T R S .

lilt =  (^V i , t -n  +  K 'W i c , t y - i , t  +  +  Mi +  (4.11)

C o m p e tito rs ’ E T R S  are  con ta ined  in y - i^ t  and  th e  m a tr ix  'Wi,c ,t  selects th e  

ap p ro p r ia te  c o m p e tito rs  for each firm  (i) in each p e riod  ( t)  from  th e  m a tr ix  of 

all firm s’ E T R s ( y_ i ) .  T h e  se t of co m p e tito rs  (c) varies by y ear and  across firm s 

(we discuss th e  selection  of co m p e tito rs  la te r) . T h is  m a tr ix  is o ften  referred

^^Interim  rep o rts  are  also published by m any com panies and  m ay also be useful to  te s t th e  
model. U nfortunately , our d a ta se t only includes annual reports.

^^The cleaning of these d a ta , and th e  sam ple characteristics , has already  been extensively 
discussed in C h a p te r  3. W e rep licate  th e  ap p ro p ria te  tab les a t  th e  end of th is  ch ap te r for th e  
read e r’s convenience and  refer th e  reader to  th e  discussion o f th e  d a ta  in C h a p te r 3.
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to  in the  H terature as tlie ‘w eighting’ or ‘connectiv ity’ m atrix . It will have a 

positive value if the  current firm is related  to  another, and zero otherwise. The 

size of the  positive value will reflect the  strength  of the relationship between the 

firms. This allows us to  specify a relationship between the  current firm ’s E T R  

and com petito rs’ ETRs. The estim ate of the param eter k will tell us the  sign, 

size and significance of com petito rs’ E TR s in determ ining the  firm ’s ETR , We 

also include a set of firm-level control variables consistent w ith the ex tan t 

litera tu re  discussed in C hapter 3, along w ith a set of fixed effects /i;.

4.3 .3  Specify ing  the w eigh ting  m atrix

In tliis study, we would like to  choose the  com petitor firms which represent tlie 

m ost likely benchm ark set of firms th a t shareholders will use. This requires 

some judgem ent as there is no obvious best way to  choose com petitors. For 

th is reason, we specify a num ber of alternative weighting m atrices which we can 

tria l.

T he weights in the weighting m atrix  are calculated to  select the m ost likely 

com petitors for each firm. We do th is by first sorting the  firms by size (to ta l 

assets) w ithin the  appropriate  categories and then com puting the weights of 

each com petito r’s E T R  as the m odulus of the inverse d istance between the size 

of the current firm and all com petitors^^. The inverse distance m easure ensures 

th a t  sim ilarly sized firms get g reatest weight and the m odulus allows firms to 

be sim ilar in size if they  are larger or smaller th an  the  curren t firm. Formally, 

w here X  is th e  m easure of size, the weights are^^:

(4.12)

We use E quation  (4.12) to  construc t th ree types of weighting m atrix

^^The co nstruction  of th e  w eighting m atrix  was perform ed in M A TLA B v7.0.
^^The w eights are  norm aUsed to  sum  to  1
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w here (c =  1 ,2 ,3 ) . For th e  first w eigh ting  m a trix , we select co m p e tito rs  for 

eacli firm  along th e  size dinierisioii only. T h e  in tu itio n  for te s tin g  th is  w eighting  

m a tr ix  is th a t  shareho lders m ay  b en ch m ark  sim ilarly  sized com pan ies regard less 

o f co u n try  of dom icile o r industry . T h e  second w eighting  m a tr ix  chooses com 

p e ti to rs  th a t  o p e ra te  in th e  sam e in d u s try  g roup  and  are  o f a  sim ilar size. T h is  

w eighting  m a tr ix  will c a p tu re  re la tive  p e rfo rm ance  ev a lua tion  of firm s based  on 

th e  in d u s trie s  in  w hich th e y  o p e ra te . F inally , we ca lcu la te  a  w eighting  m a trix  

w hich tak es in to  accoun t th e  co u n try  w ith in  w hich each firm  is dom iciled. W e 

choose co m p e tito rs , again  based  on size, b u t only am ongst those  dom iciled in 

th e  sam e country . O ur ra tio n a le  for th is  w eighting  m a tr ix  is th a t ,  R P E  m ay 

tak e  p lace  am ong, for exam ple, F T S E  100 com pan ies irrespec tive  of industry . 

T ab le  4.5 sunm iarises th e  th re e  w eighting  m atrices  used in th e  estim ation ''* .

4.3 .4  R eaction  T im es in th e em pirical m odel

E stim a tio n  of E q u a tio n  (4.11) using  O LS will yield b iased  an d  inconsis ten t 

e s tim a te s  of k because  th e  w eighted  c o m p e tito rs ’ E T R s will be co rre la ted  w ith  

each firm ’s e rro r te rm  {vit)- C o rrec tin g  for th is sp a tia l endogeneity  p rob lem  

h as been  ap p ro ach ed  in a num ber o f ways. A cononon  m e th o d  is to  use 2 s tag e  

least squares  w here one first ru n s  an  in itia l regression using  in s tru m en ts  for each 

firm ’s E T R  and  g enera tes  p red ic ted  E T R s for each firm  w hich a rc  th en  used  

in th e  sp a tia l w eighting  m a trix . T h e  key is th a t  th e  in s trm n en ts  nm st n o t be 

sp a tia lly  correlated '® .

T h e  d ifficulty  of th is  ap p ro ach  in th e  co n tex t of firm -level E T R s is th a t  

good in s tru m e n ts  for a  firm ’s E T R  are  unavailab le . T herefo re , as an  a lte rn a tiv e

'''U n fo r tu n a te ly  lim ita tions of th e  d a ta  do no t allow us to  specify a  w eighting m atrix  w hich 
com pares sim ilar size firms dom iciled in th e  sam e country  and  opera tin g  in th e  sam e industry.

^^For exam ple, a  co u n try ’s tax  ra te  may be spa tia lly  corre la ted  w ith  o th e r  countries, b u t one 
m ight argue th a t  it can  be in strum en ted  for by unem ploym ent ra tes and  therefore a  pred icted  
ta x  ra te  can be generated  w hich has no com ponent which is sp a tia lly  corre la ted  because it has 
been genera ted  from spa tia lly  uncorre la ted , exogenous variables (see Feld and Rueller, 2001 
for an exam ple of th is).
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solution we use the lagged value of the matrix of competitors’ ETRs. This 

breaks the link among firms’ ETRs that resulted in spatial correlation. This 

specification is also perhaps more realistic, since competitors will only learn of 

their relative ETR when annual reports are published. Since annual reports 

are historic accounts of the year just passed, any response will necessarily be 

subject to some delay. Furthermore, given that the strategic decisions required 

to respond to competitors’ ETRs may take time to implement, then even if 

firms were instantaneously aware of competitors’ ETRs we would expect some 

lag in their response^®. Therefore, we specify a revised model that is no longer 

subject to spatial endogeneity and which we argue better reflects the dynamic 

of competition between firms:

Vi t  — ^ y i , t ~ n  “1“ i , c, t  — n y — n

4 .3 .5  A llow ing for asym m etric reactions to  com p etitors

It may be the case that managers do not follow competitors’ ETRs upwards 

and downwards in the same measure. Therefore, we should incorporate the 

possibility of asymmetric responses to the benchmark ETR^^. We do this by 

adding an indicator variable Du to the empirical model:

Vi t  ~  — n  i ,c, t  — n V — i^c^t — n V —i, t  — n  ^ i t

( 4 . 14)

where:
'^ T h e re fo re ,  even  if in te r im  a c c o u n ts  a re  a v a ilab le , it is likely  t h a t  th e re  w ill c o n tin u e  to  be 

so m e  re s p o n se  lag.
*^See D e v e reu x  e t  a l. (2005) for a n  e x am p le  o f  a sy m m e tr ic  a d ju s tm e n t  in  a  ta x  c o m p e titio n  

m o d e l a m o n g  c o u n tr ie s .
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D „  = (4.15)
0 y —i,t—n ^  i,c,t~ny—i,t~n

Dit takes the vakie 1 when the  firm ’s E T R  is above th e  weighted average of 

com petitors’ ETRs and zero otherwise. It enters the  em pirical model as bo th  a 

level shift and interacted w ith the spatial weighting m atrix , allowing for different 

speeds of adjustm ent across these firms. The model described in Equation (4.14) 

is estim ated using the Arellano-Bond (1991) dynam ic panel estim ator (for a full 

description of th is estim ation m ethod see A ppendix B).

4.4 R esu lts

We begin by presenting the results for each of the weighting m atrices separately. 

We then run a horse-race between the com peting specifications to  discover the 

best perform ing and most robust specification.

In Table 4.6 we report the first results from the  dynam ic spatial econo

m etric model specified in E quation (4.13). For com parison purposes, in the 

first column, we replicate the difference estim ator results from Equation (3.7) 

in C hapter 3 which has no spatial interactions. Colunni 2 adds in the spatial 

weight m atrix  (W i)  which comprises the  weighted sum of sim ilarly sized com

p e tito rs’ ETR s for individual firm. This model m eets the specification tests for 

serial correlation in the errors and the Sargan test sta tis tic  convincingly does not 

reject the instrum ent set. The estim ated effect of the lagged weighting m atrix  

of com petito rs’ E TR s suggests a positive and sta tistica lly  significant im pact on 

the firm ’s current ETR. This is direct evidence for R P E  am ong sim ilarly sized 

firms. However, the m agnitude of spatial interaction is relatively small. The 

coefficient estim ate suggests th a t a one percentage point move upw ards or down

wards in the firm ’s size com petito rs’ weighted E T R  prom pts a reaction of 0.07
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percentage points. This relatively small coefficient estimate may be explained 

by different reactions between firms tha t have ETRs above the benchmark level 

versus those with ETRs below this level. To account for a potential asymmetric 

reaction, we include a dunnny variable specified according to Equation (4.15). 

The results reported in column 3 show a negative coefficient on the dummy 

variable which is consistent with our expectation tha t firms with higher ETRs 

than competitors seek to reduce them in subsequent periods. However, this ef

fect is not statistically significant at the 10 percent level. The interaction term, 

which captures whether firms with an ETR above their weighted competitors’ 

ETR respond differently is both statistically and quantitively significant. The 

estimated coefficient indicates tha t a 1 percentage point reduction in competi

to rs’ ETRs for a firm tha t has a higher ETR than its competitors, w'ill prompt 

a response from tha t firm which will lower its ETR by 0.14 percentage points 

in the next period.

In columns 4 and 5 we re-estimate the model using the SYSTEM estimator, 

which allows for the inclusion of country and industry fixed effects. The results 

suggest th a t RPE only impacts on firms with ETRs above the benchmark of 

their size competitors. For these firms we find that they have a lower level 

effect in the next period of around 5 percentage points. In addition, the speed 

of adjustm ent is much faster with a coefficient estimate suggesting tha t for every 

1 percentage point reduction in com petitors’ ETRs, the impact for firms above 

the benchmark level, is a reduction in their ETR of 0.2 percentage points in 

tlie next period. For each of these models the Sargan and difference-Sargan 

statistic does not reject the instruments. This evidence points to asymmetric 

RPE, such tha t firms only compete downwards towards the benchmark level 

with no evidence for adjustm ent towards an equilibrium ETR.

Table 4.7 repeats the procedure in Table 4.6 using the 2-digit industry level
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set of com petitors (W 2 )̂ ®. The most striking feature of the results reported  in 

Table 4.7 is the  lack of sta tistica l evidence for industry-level R P E , even when 

allowing for asym m etric reactions. This cannot be a ttrib u ted  to  a poorly spec

ified model as the Sargan, difference-Sargan and correlation s truc tu re  of the 

errors do not reject the model specification. These results are surprising as, 

intuitively, we m ay have expected R PE  to be m ost pronounced am ong firms in 

the sam e industry. One caveat to  the industry  classification is th a t it may be 

too broad to  cap tu re industry  interactions. This could perhaps be improved by 

using a m ore refined measure. In liglit of the results reported in C hapter 3, we 

nm st also be aware th a t aggressive tax  planning may result in an increase in 

the variability  of ETR s such tlia t it may be difficult to  discern interactions.

In Table 4.8 we look for evidence of R P E  am ong the E T R s of firms and 

their dom estic size com petitors (W 3 ). There is no evidence th a t dom estic size 

com petito rs’ E TR s im pact on the firm ’s ETR, even allowing for asynunetric 

effects. Once again, these results cannot be a ttr ib u ted  to  poor model selection 

as the diagnostic tests do not locate any mis-specification error. From these 

separate tests  of each set of potential com petitors, we conclude th a t their is 

evidence of R P E  only am ong nm ltinational firms of sim ilar size, irrespective of 

industry  or country  of domicile.

To test the robustness of these results. Table 4.9 reports estim ates from a 

horse-race of all th ree models. Coluirnis 1 and 2 replicate the  results for the 

industry  level com petition using the difference and SYSTEM  estim ators. In 

Colum ns 3 and 4 we append to  th is estim ating equation the th ree variables 

cap turing  pan-E uropean size com petition. The evidence for size com petition 

discussed above rem ains robust, bo th  quantitively and statistically. In Columns

select com p etito rs  a t th e  2-digit industry  d isaggregation  since th e  d a ta  do no t perm it 
ad eq u a te  analysis a t  a  m ore deta iled  industry  level due to  sm all num bers o f observations in 
som e in d u stry  cells. T h e  NAICS (2002) industry  codes were used to  classify firms in to  67 
different industries.
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5 and 6 we report the difference and SYSTEM estimator results wlien domestic 

size competitors are added to the model. The impact of domestic competition 

is again insignificant. More importantly, pan-European asymmetric size com

petition remains significant. These results suggest tha t there is robust evidence 

for RPE among similarly sized nmltinational firms. Those firms with an ETR 

above th a t of their similarly size competitors report an ETR in the next period 

which is over 4 percentage points lower. In addition, a 1 percentage point re

duction in the benchmark ETR prompts a further reduction of 0.15 percentage 

points in the firms’ ETRs.

4.5 C onclusion

The objective of this chapter was to take a novel approach to examining tax 

competition. It is motivated by recognising tha t the force propelling tax com

petition is rooted in nmltinational firms’ desire to reduce their corporate tax 

burden. This is, in turn, motivated by their desire to remain competitive. 

Competition among firms over their respective ETRs is captured in a modi

fied yardstick competition model. We show tha t when shareholders engage in 

relative performance evaluation of firm managers’ performance, this can lead 

to correlation across firms’ ETRs. This theoretical prediction is tested using 

a spatial econometric model and variety of potential sets of competitors. The 

results provide robust evidence for RPE among similarly sized nmltinational 

firms. This manifests itself only in an asynnnetric reaction to the benchmark 

ETR. There is no evidence that firms’ ETRs revert towards an equilibrium level. 

Tlie lack of evidence for syimnetric reactions suggests tha t there may be a ‘race 

to the bo ttom ’ dynamic in multinational firms’ ETRs.
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Table 4.1: Defining the Effective Tax Rate (ETR) measure

PB T< 0 PB T =  0 PB T > 0
TAX< 0 Misleading inter

pretation. Elimi
nated

ETR imdefined. 
Eliminated

Negative ETR. 
Valid

TAX= 0 ETR undefined, re
coded as ETR=0

ETR=0 ETR will be un
defined, recoded as 
ETR =  0

TAX> 0 Misleading inter
pretation. Elimi
nated.

ETR undefined. 
Eliminated.

Valid

Notes:

1. TAX is defined as ’’Taxation” and PBT refers to ’’Profits before Tax” both 
reported in the AMADEUS database (December 2006)

2. The Effective Tax Rate (ETR) is the ratio of Taxation (TAX)/Profits 
before Tax (PBT)

85



Table 4.2: Sample Selection and Attrition

Step Description Firms Firm-Years AFirm-Years

1 All multinational firms 27,371 148,151 (-)

2 Missing ETR 19,756 99,382 (48,769)

3 Recoding as per Table 4.1 
TA X< 0 & P B T <  0 
TA X< 0 & P B T =  0 
TA X> 0 & P B T <  0 
TA X< 0 & P B T =  0 
TA X= 0

18.465
18.465
15.257
15.257
15.257

87,015
87,013
74,171
74,160
74,183

(12,367)
(2)

(12,842)
(11)

23

4 Tiiin top and bottom  
ETR percentile

14,730 72,699 (1,484)

5 Require ii>4 spells 
of contiguous observations 3,425 16,487 (56,212)

Total 3,425 16,487 (-)

Notes:

1. ‘All m u ltin a tio n a l firm s’ refers to  th e  to ta l num ber of firms identified in th e  AM ADEUS 

d a ta b ase  w ith  a m a jo rity  in te res t in a t  least one foreign subsid iary . F irm -Y ears is th e  num ber 

of years for w hich som e d a ta  is available.

2. ETR.S a re  recoded according to  th e  procedure  described  in T ab le  4.1.

3. T h e  to p  and  b o tto m  perccn tiles  a rc  trim m ed to  e lim ina te  ou tliers  caused by calcu la ting  the 

E T R  ratio .

4. In S tep  5 wo select th e  longest spell of contiguous d a ta  for each firm  and  then  d rop  those 

spells w hich have a  leng th  o f less th an  4 years. T h is  is a necessary  cond ition  for dynam ic 

panel analysis.
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Table 4.3: Decomposition of the dataset by Country

Country Firm-Years Percent (%)

Austria 13 0.38

Belgium 110 3.21

Finland 168 4.91

FVance 507 14.80

Germany 238 6.95

Ireland 32 0.93

Italy 302 8.82

Luxembourg 5 0.15

Netherlands 93 2.72

Portugal 36 1.05

Spain 273 7.97

Sweden 759 22.16

Switzerland 115 3.36

United Kingdom 774 22.60

T o ta l 3,425 100.00

Notes:

1. Data downloaded from AMADEUS (December 2006)
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Table 4.4: Sum m ary S tatistics

Variable Mean Std. D ev Min. M ax.

E T R ,2029091 .2438303 -.5126437 2,2786

SIZE 6.592027 5.819244 0.0 16.65491

ROA .0476273 .0607129 -.002833 .4052524

LEV .1378041 .171306 0.0 .8381807

INTANG .1698988 .2082427 0.0 .9202142

C A P IN T .0494417 .0969196 0.0 .632781

Notes:

1, SIZE defined as log(Total A ssets)

ROA defined as Pre-tax profits /  T otal A ssets 

LEV defined as Long-term debt - I -  Short-term  debt /  Total A ssets 

IN TAN G  defined as Intangible F ixed A ssets /  Total A ssets 

C A P IN T  defined as Tangible F ixed A ssets /  Total A ssets



Table 4,5: Choosing com petitors using weighting m atrices

Name Description
W i Cross European Size Com petitors
W 2 Cross-European Industry-Size C om petitors
W 3 Domestic Size C om petitors
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Table 4.6: C om petition between Size com petitors

1 2 3 4 5
GMM GMM GMM GMM GMM
D IFF D IFF D IFF SYS SYS

L .E T R 0.11601 0.12086 0.10377 0.15759 0.13494
[0.02912]*** [0.02873]*** [0.02908]*** [0.02177]*** [0.02262]***

L2.ETR 0.01368 0.01571 0.02196 0.03866 0.04358
[0.01856] [0.01841] [0.01822] [0.01657]** [0.01619]***

L .W i 0.07 0.05747 0.05714 0.03471
[0.02915]** [0.03204]* [0.02553]** [0.02768]

L.L>, -0.0334 -0.05052
[0.02088] [0.01944]***

L .D i* W i 0.14408 0.20161
[0.06582]** [0.05999]***

ROA -0.51559 -0.51115 -0.42148 -0.60448 -0.55974
[0.28694]* [0.27359]* [0.22941]* [0.13238]*** [0.12309]***

SIZE -0.06471 -0.08636 -0.04518 0.0046 0.00404
[0.05872] [0.05488] [0.04835] [0.00669] [0.00626]

LEV -0.17135 -0.14822 -0.16371 -0.09448 -0.06126
[0.12888] [0.12511] [0.12337] [0.06975] [0.06367]

INTANG 0.17333 0.2028 0.16184 -0.0177 -0.01632
[0.23548] [0.22467] [0.21120] [0.07388] [0.06746]

C A PIN T -0.12951 -0.0544 -0.1105 -0.01974 -0.04417
[0.22597] [0.21670] [0.18817] [0.06515] [0.06046]

C onstan t -0.25888 -0.04863
[0.34053] [0.29090]

Observations 9637 9637 9637 13062 13062
Firm s 3425 3425 3425 3425 3425

Fixed Effects:
Year Yes Yes Yes Yes Yes

Industry 11.a. 11.a. 11.a. Yes Yes
C ountry 11.a. n .a n.a. Yes Yes

m l 0.000 0.000 0.000 0.000 0.000
m2 0.535 0.559 0.398 0.359 0.281
m3 0.597 0.547 0.453 0.360 0.303

Sargan 0.950 984 0.979 0.949 0.964
Diff-Sargan - - - 0.481 0.404
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Notes:

1. See notes to Table 3.5

2. L.x refers to the lagged value of variable x 

W „ are as defined in Table 4.5

interacts the asymmetric dummy as described in Equation (4.15)

91



Table 4.7: C om petition between firms at 2-digit industry level

1 2 3 4 5

GMM GMM GMM GMM GMM
DIFF D IFF DIFF SYS SYS

L .E T R 0.11601 0.10292 0.07465 0.15044 0.13634
[0.02912]*** [0.02971]*** [0.03048]** [0.02263]*** [0.02393]***

L 2.ETR 0,01368 0.00818 0.00213 0.03336 0.03988
[0.01856] [0.01847] [0.01867] [0.01703]* [0.01694]**

L .W 2 0.0317 0.05025 0.02536 0.01651
[0.03658] [0.04333] [0.02882] [0.03510]

L.Z?2 -0.01243 -0.02333
[0.02445] [0.02122]

L.Li2*W 2 0.06798 0.10878
[0.07467] [0.06510]*

ROA -0.51559 -0.66143 -0.764 -0.58548 -0.49581
[0.28694]* [0.28026]** [0.26248]*** [0.13231]*** [0.12486]***

SIZE -0.06471 -0.07429 -0.08645 0.00748 0.00549
[0.05872] [0.05627] [0.05135]* [0.00709] [0.00670]

LEV -0.17135 -0.14688 -0.04712 -0.10705 -0.08551
[0.12888] [0.12699] [0.12206] [0.06913] [0.06329]

INTANG 0.17333 0.08563 0.01547 -0.02789 0.01095
[0.23548] [0.22869] [0.21029] [0.07228] [0.06733]

C A P IN T -0.12951 -0.11983 -0.27293 -0.00711 -0.02027
[0.22597] [0.21684] [0.20165] [0.06575] [0.06100]

C onstant -0.41743 -0.13922
[0.33980] [0.27267]

Observations 9637 9637 9637 13062 13062
Firms 3425 3425 3425 3425 3425

Fixed Effects:
Year Yes Yes Yes Yes Yes

Industry n.a. n.a. n.a. Yes Yes
Country n.a. n.a n.a. Yes Yes

m l 0.000 0.000 0.000 0.000 0.000
m2 0.535 0.566 0.518 0.420 0.285
m3 0.597 0.730 0.831 0.446 0.346

Sargan 0.950 0.910 0.676 0.923 0.727
Diff-Sargan - - - 0.607 0.274

N o tes :

1. S ee N o te s  to  T a b le  3 .5  a n d  T a b le  4 .6
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Table 4.8: Competition between Domestic competitors

1 2 3 4 5
GMM GMM GMM GMM GMM
DIFF DIFF DIFF SYS SYS

L.ETR 0.11601 0.10465 0.09658 0.15449 0.1397
[0.02912]*** [0.02883]*** [0.02900]*** [0.02256]*** [0.02327]***

L2.ETR 0.01368 0.00552 0.01421 0.03182 0.04172
[0.01856] [0.01814] [0.01797] [0.01685]* [0.01642]**

L.Wa 0.05441 0.05152 0.00668 0.02662
[0.03722] [0.03923] [0.02792] [0.03147]

L.Ds 0.00824 0.0125
[0.02346] [0.01967]

L.Z?3*W3 0.01149 0.01078
[0.07113] [0.06113]

ROA -0.51559 -0.73271 -0.73485 -0.67696 -0.66326
[0.28694]* [0.27286]*** [0.25665]*** [0.13492]*** [0.13057]***

SIZE -0.06471 -0.09382 -0.07958 0.00117 -0.00014
[0.05872] [0.05297]* [0.04724]* [0.00606] [0.00557]

LEV -0.17135 -0.17258 -0.10879 -0.07786 -0.02373
[0.12888] [0.12942] [0.12254] [0.06765] [0.06302]

INTANG 0.17333 0.07731 -0.03021 -0.00477 0.00454
[0.23548] [0.23042] [0.21894] [0.06913] [0.06417]

CAPINT -0.12951 -0.1637 -0.22171 -0.02492 -0.07005
[0.22597] [0.22265] [0.20420] [0.06689] [0.06278]

Constant -0.22068 0.04513
[0.29112] [0.24552]

Obs. 9637 9637 9637 13062 13062
Firms 3425 3425 3425 3425 3425

Fixed Effects:
Year Yes Yes Yes Yes "̂ es

Industry n.a. n.a. n.a. Yes "̂ 'es
Comitry n.a. n.a n.a. Yes Yes

m l 0.000 0.000 0.000 0.000 0.000
m2 0.535 0.664 0.466 0.497 0.298
m3 0.597 0.709 0.604 0.457 0.353

Sargan 0.950 0.884 0.901 0.804 0.874
Diff-Sargan - - - 0.347 0.596

N otes:

1. S ee  N o te s  to  T a b le  3 .5  a n d  T a b le  4.6
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Table 4.9: Horse-race between competing models

1 2 3 4 5 6
GMM GM M GMM GMM GM M GMM
D IF F SYS D IFF SYS D IF F SYS

L .E T R 0.07465 0.13634 0.07251 0.13407 0.06958 0.13322
[0.03048]** [0.02393]*** [0.02950]** [0.02320]*** [0.02884]** [0.02320]***

L 2 .E T R 0.00213 0.03988 0.00978 0.04845 0.01097 0.05408
[0.01867] [0.01694]** [0.01822] [0.01625]*** [0.01788] [0.01585]***

L.W 2 0.05025 0.01651 0.04745 0.01281 0.03069 0.01765
[0.04333] [0.03510] [0.04093] [0.03269] [0.03943] [0.03188]

L.D a -0.01243 -0.02333 -0.01835 -0.03121 -0.02268 -0.03106
(0.02445] [0.02122] [0.02274] [0.02018] [0.02218] [0.01943]

L .£)2*W 2 0.06798 0.10878 0.06727 0.11227 0.08803 0.11359
[0.07467] [0.06510]* [0.06989] [0.06221]* [0.06714] [0.05955]*

L .W i 0.05077 0.03442 0.04932 0.02771
[0.03221] [0.02783] [0.03048] [0.02752]

L .D i -0.03394 -0.0425 -0.02949 -0.04124
[0.02036]* [0.01875]** [0.02007] [0.01846]**

L .D i* W i 0.13251 0.16274 0.1181 0.15304
[0.06382]** [0.05777]*** [0,06254]* [0.05727]***

L .W a 0.03629 0.01476
[0.03891] [0.03050]

L . D 3 0.00719 0.00963
[0.02227] [0.01823]

L . D 3 * W 3 -0.03374 -0.00811
(0.06721] [0.05690]

ROA -0.764 -0.49581 -0.69197 -0.50567 -0.91917 -0.58579
[0.26248]*** [0.12486]*** [0.22713]*** [0.11315]*** [0.21500]*** [0.11220]***

SIZE -0.08645 0.00549 -0.08206 0.00173 -0.10744 -0.00168
[0.05135]* [0.00670] [0.04315]* [0.00568] [0.03895]*** [0.00454]

LEV -0.04712 -0.08551 -0.06633 -0.07265 -0.05829 -0.05509
[0.1220C] [0.06329] [0.11737] [0.05815] [0.11375] [0.05229]

IN TAN G 0.01547 0.01095 0.04955 0.0319 -0.05627 0.06941
[0.21029] [0.06733] [0.19450] [0.06185] [0.18287] [0.05601]

C A P IN T -0.27293 -0.02027 -0.18692 -0.04056 -0.15505 -0.08019
[0.20165] [0.06100] [0.17610] [0.05514] [0.17025] [0.05305]

C o n stan t -0.13922 -0.00138 0.01309
[0.27267] [0.20375] [0.15823]

O bserva tions 9637 13062 9637 13062 9637 13062
F irm s 3425 3425 3425 3425 3425 3425

F ixed E ffects:
Year Yes Yes Yes Yes Yes Yes

C o u n try n.a. Yes n.a. Yes n.a. Yes
In d u s try n.a. Yes n.a. Yes n.a. Yes

m l 0.000 0.000 0.000 0.000 0.000 0.000
m2 0.518 0.285 0.427 0.223 0.388 0.177
m3 0.831 0.346 0.690 0.271 0.711 0.237

Sargan 0.676 0.727 0.924 0.817 0.890 0.706
D iff-Sargan - 0.274 - 0.109 - 0.143

Notes:

1. Sec N otes to  Table  3.5 and  Table  4.6
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C hapter 5

C orporate Tax C om petition  

and Bargaining

5.1 Introduction

Anecdotal evidence siiggests that corporate tax competition is more sophisti

cated than the extant hterature imphes^. Governments do not simply react 

to corporate tax clianges in neighbouring comitries by lowering the statutory 

tax rate or adjusting the tax base. Instead, there is some suggestive evidence 

that companies bargain with the government over their tax burden^. This phe

nomenon is particularly important when the firm is a multinational and thus 

has the option to relocate investment (and with it employment and tax revenue) 

to another country. The resulting tax burden tha t is negotiated between the 

firm and the government may also be expected to depend on how favourable 

the government perceives the project to be for the host economy.

'S ee , for exam ple, th e  discussion of ta x  enforcem ent in th e  Financial T im es (1st May, 
2007).

^See th e  case of Sandoz, a  Swiss p haram ceu tica l com pany th a t  asked 3 E uropean  govern
m ents to  s ta te  w h at ta x  incentives th ey  would offer for investm ent (F T , April 14th 2005).

95



There is a small number of studies in the tax competition literature which 

model the welfare consequences of preferential tax treatm ent (see Keen (2001); 

Janeba and Smart (2003); Haupt and Peters (2005)). Whilst these papers find 

th a t the impact of discriminatory taxation is sensitive to the models’ assump

tions, the most recent paper by Bucovetsky and Haufler (2006) shows a robust 

result th a t banning discrimniatory tax regimes is most likely to reduce economic 

welfare. These studies have been partly motivated by the recent political de

cisions to eliminate preferential tax regimes in Europe (EC, 1998) and across 

OECD members (OECD, 1998). Cremer and Gahvari (2000) show tha t an 

additional effect of banning preferential tax treatm ent, may be to  encourage 

govermnents to use the level of tax enforcement to provide incentives to pre

ferred investors. In this vein, Peralta, Wauthy and Ypesele (2003)show tha t the 

optimal response of governments may be to not enforce transfer pricing rules as 

a way of providing tax incentives to iimltinational firms.

In this chapter, we follow Vandenbussche and Tan (2005) and model a bar

gaining game played between govermnents and nmltinational firms. The multi

national firm is seeking a profit-maximizing location where the tax burden on 

the profits is minimized. The government’s objective function is to maximize 

the welfare of the country, defined in terms of employment and tax revenues. 

However, the goverrmient will receive an additional boost to welfare if it attracts 

a firm in a target industry. This may reflect the fact tha t some industries are 

perceived to be strategically important in securing national competitive advan

tage, and politicians will be rewarded by voters for securing investment in these 

industries. Similarly, some investments may have positive spillovers or demon

stration effects. Given these parameters, the govermnent and firm bargain over 

the effective tax rate (ETR) on profits. The model predicts tha t foreign sub

sidiaries in industries targeted by governments have lower ETRs.
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We empirically test this prediction using individual subsidiary-level d a ta  

together w ith survey evidence on goverinnent preferences towards specific in

dustries. We use a variety of estim ators to  ensure the results are robust to  the 

various techniques. The results indicate th a t foreign subsidiaries in targeted  

industries have, on average, 1 percent lower effective tax  rates (ETRs). The ef

fect of targeting  is, however, much greater in higher s ta tu to ry  tax  rate  countries. 

O ur estim ates suggest th a t countries w ith 10 percent higher sta tu to ry  tax  rates, 

offer foreign subsidiaries in ta rge t industries an additional 12.9 percentage point 

reduction in their ETR. This is evidence th a t countries m itigate the effects of 

a  high s ta tu to ry  tax  ra te  for specific FDI projects. O ur evidence also suggests 

th a t low s ta tu to ry  tax  ra te  countries can ex tract economic rents from FDI in 

ta rge t industries.

The rem ainder of th is chapter is structu red  as follows: P art 5.2 presents the 

theoretical bargaining model which predicts th a t foreign subsidiaries in ta rge t 

industries bargain for lower ETRs. In P a rt 5.3 we discuss the datase t and esti

m ation technique used in the empirical analysis. P a rt 5.4 presents the results, 

and we draw  conclusions in P art 5.5.

5.2 T heoretical M otivation  

5.2.1 A bargaining perspective

We use a bargaining model in which a nm ltinational firm seeks profit-m axim izing 

locations for its foreign subsidiaries and governments seek to  a ttra c t FDI, and 

particularly  FDI in ta rge t industries. We use the Nash Bargaining Solution to  

determ ine the subsid iary’s equilibrium ETR. In the model, the nm ltinational 

firm seeks to  maximise after-tax  profits by locating in country A or B. The 

goverrnnent wishes to  maximise a welfare function th a t is increasing in tax
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revenue and employment. A distinguishing feature of the model is tha t the 

government receives an additional payoff if it a ttracts a foreign subsidiary in a 

targeted industry^. Using backward induction to solve the model, we conduct 

a comparative static exercise to determine the foreign subsidiary’s ETR.

The multinational firm is looking to locate a subsidiary in a country to serve 

a third market. This is a typical scenario where the multinational is seeking 

to enter the European market and set up an export platform tha t will serve all 

countries. The inverse demand function faced by the firm is given by:

P  = a  -  -yQ

We use a simple production function where one unit of output is produced 

by one unit of labour input:

Q = L

The firm makes total profits tt equal to total revenue minus total costs:

7T =  PQ — wL

Tliis profit will be subject to tax at a rate (where n = a, b) giving an 

after-tax profit of:

TT = [1 -  t„){PQ -  wL)  (5.1)

^For a  full discussion of why countries ta rg e t particu la r industries see C harlto n  and  Davies 
(2005 )
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We now tu rn  to  the objective function of the government. T he goverrnnent 

seeks to  m axim ise a welfare function. We assume tlia t the governm ent benefits 

from both  larger tax  revenue and higher employment. In addition , the govern

m ent also receives an additional payoff [xp > 0) if it successfully a ttra c ts  a firm 

in a ta rge t industry:

Using backw ard-induction we first solve the model for the case when the bar

gaining is between the government and a foreign subsidiary in a non-targeted 

industry  (^  =  0). The profit-m aximizing level of ou tpu t is found by:

G = w L  + tTT + tp (5.2)

7T =  P Q  -  wL

7T =  a Q  — -  ivQ

a  — w = 2"fQ

Q *  =
a  — w

(5.3)
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Using Q* we calculate the equilibrium after-tax profits earned by the sub

sidiary in country A:

7T =  (1  -  t a ) {PQ -  wL)

n = (1 -  ta)aQ* - -  wQ*

7T =  (1 -  ta]a
27

a  — w 
27

7T =  (1 -  t a ) { a  -  W )

7T =  (1 -  ta)

27 -  7

27 

( q  — w)^
4^2

[a — w)^ (a — w)^
[ 2 7 4 7

( q  —

4 7
7T =  (1 -  ta)

And it follows tha t the after-profit in the alternative country B will be:

{ a  —  w ) ^

(5.4)

7T =  (1 -  tb)
47

(5.5)

The Nash Bargaining Solution (NBS) is given as:

n  = {G* - G o f i n *  - 7 : 0 ) ^ - ^  (5.6)

G* is the government’s welfare function when it attracts a multinational firm
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to  se t u p  a subsid ia ry  in th e  country , and  Go is th e  payoff to  th e  governm en t if 

it is unsuccessful in a tt ra c t in g  th e  firm . T he  a f te r- ta x  p ro fit of th e  firm is tt* if 

it locates in  th e  co u n try  it  is cu rren tly  b a rga in ing  w ith , an d  ttq is th e  a fte r-tax  

p rofit th e  firm  w ould ea rn  if it  exercised its  o u ts id e  o p tio n  an d  loca ted  in th e  

a lte rn a tiv e  country . If th e  governm ent is no t successful in  ba rg a in in g  w ith  th e  

m u ltin a tio n a l firm  its  payoff w ill be zero, hence we se t Go equa l to  zero:

We now s u b s titu te  in th e  payoffs to th e  governm ent:

n  = U'Q* -|- ta
(q  — w)"^

47
[TTa -  TTb]

1 - / 3

A nd sim ilarly  we s u b s titu te  in th e  payoffs to  th e  firm , n o tin g  th a t  th e  m u lti

n a tio n a l alw ays has a o u ts id e  o p tion  equal to  th e  a f te r- ta x  p ro fits  it w ould 

receive if it located  its  su bsid ia ry  in co un try  B:

WQ*  - I -  ta
(q

47 47 4 7

1 - / 3

n  = w Q *  - I -  ta
{a — w)^

47 {tb -  ta)
(a — w) 

47

21 1 - / 3

To solve for th e  b a rga in ing  ou tcom e we tak e  th e  f irs t-o rd e r cond ition  of th e  

N ash  B arga in ing  Solution  w ith  re sp ec t to  ta -  To sim plify  we first tak e  logs and  

th e n  d ifferen tia te :
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Solving for ta'

2w
(5.7)

a  — w

E quation (5.7) shows th a t for the  subsidiary in a non-target industry, the 

equilibrium  E T R  as a result of bargaining is positively related to  the E T R  

achievable in the  alternative location for the  subsidiary (<(,)'*. This result is in

tu itive since if the outside option of the  firm was a very low tax  country B, then 

th is  would resu lt in a  lower bargained E T R  from the governm ent of country A. 

Also in tu itive is th a t the  bargained E T R  is increasing in the bargaining power 

of the  governm ent and decreasing in the bargaining power of th e  firm. However, 

the real insight from th is model is only gained by exam ining the difference in 

th e  equilibrium  E T R  obtained from bargaining involving a m ultinational firm 

in a target industry  and the government. In  this case the welfare function of 

the governm ent is appended w ith  an additional payoff ip > 0 and the outcom e 

of bargaining is:

(5.8)

^T h e  su p e rsc rip t (0) in indicates th a t  th is  is not a  ta rg e t firm.



Com paring the outcom e of bargaining for th e  foreign subsidiary in the ta r 

geted versus the noii-targeted industry  we obtain:

This com parative sta tics exercise dem onstrates th a t th e  firm in the targeted  

industry  receives a lower E T R  th an  the non-targeted  firm. The reasoning is 

straightforw ard: the  government receives a larger payoff if it a ttra c ts  a  foreign 

suljsidiary in a ta rge t industry, hence in negotiations it stands to  loose more 

if it fails to  a ttra c t the targeted  foreign subsidiary com pared to  the foreign 

subsidiary in tlie non-target industry. The im iltinational firm in tlie targeted  

industry  is therefore able to  exploit th is to  negotiate a lower E T R  for i t ’s foreign 

subsidiary.

The Jiiodel therefore generates a simple prediction th a t can be tested em

pirically: ceteris paribus, foreign subsidiaries in industries targeted  by a host 

country  governm ent should have lower E T R s th an  subsidiaries in non-target 

industries.

5.3 Em pirics

We now test the prediction of the bargaining model presented above. Specif

ically, our aim is to  estim ate the size and significance of the difference in the 

ETR s of foreign subsidiaries in targeted  versus non-targeted  industries: (<q —<i). 

We begin by discussing the  da tase t used to  te s t th is  hypothesis before discussing 

th e  em pirical teclm iques employed in the analysis.

{a — w Y
> 0 ( 5 .9 )
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5.3.1 T he data

In this study we use data  on the industries targeted by the investment promo

tion agencies (IPAs) of national governments matched with iimltinational firms’ 

subsidiary-level data. The data on targeted industries has been collected in an 

international survey of IPAs undertaken by Charlton and Davies (2005) and 

kindly provided to  us for use in this chapter. The survey asked IPAs to identify 

any industries they target and time period over which targeting has taken place. 

The responses were compared to historical reports on IPA activity and follow- 

up telephone conversations to verify their accuracy and minimise reporting bias. 

The industries targeted by European IPAs are summarised in Table 5.1. We 

categorise these responses into NAICS (2002) 3 digit industry codes. For those 

industries which cannot be separately associated with a specific industry code, 

we eliminate them from the analysis. The final set of targeted industries is 

presented in Table 5.2. This table shows that, on average, each industry is ta r

geted by 2 countries, and tha t targeting is a relatively recent phenomena with 

an average start date of 1998.

Our data  on foreign subsidiaries is sourced from the AMADEUS database 

discussed in Cliapter 3. From the AMADEUS database we identify foreign 

subsidiaries using the standard OECD definition®. Not all of the observations 

on foreign subsidiaries identified by the AMADEUS database are suitable for 

analysis. In particular, an im portant prerequisite for the analysis is th a t we have 

a meaningful measure of the ETR of the subsidiary. Therefore, it is necessary to 

apply a cleaning technique to tlie data on the ETR of the subsidiary to ensure we 

preserve the integrity of this variable. This process is outlined in Table 5.3 and 

the munber of subsidiary observations affected by this cleaning is documented

foreign d irec t investm ent subsid iary  is an  inco rpo ra ted  en terprise  in which th e  foreign 
ow ner contro ls d irec tly  or indirectly  (th rough  an o th er subsid iary) m ore th a n  50 per cent of 
th e  sh a reh o ld ers’ voting  pow er (O EC D  B enchm ark D efinition of Foreign D irect Investm ent, 
3rd  E d ition).
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in Table 5.4. In addition, Table 5.4 shows the number of subsidiaries for which 

the ETR measure was missing. In a final step, we clean the dataset by trimming 

the ETR to remove the top and bottom  1 percentile of observations to remove 

outliers caused by the construction of this variable.

In total, the final dataset comprises 138,272 subsidiary year observations 

over the period 1994-2001. These subsidiaries are distributed across 13 Euro

pean countries as shown in Table 5.5. This table also shows the number and 

percentage of observations for each country which are in the target and con

trol sample. The countries with the largest representation are France, the UK, 

Belgiimi, Spain and Sweden. Notably Germany is poorly represented in this 

sample, a direct result of the corporate reporting requirements in this country. 

For 5 countries we have no observations for target firms. In total, 18 percent of 

the total sample is comprised of targeted observations.

In Table 5.6 we present the sample means for a immber of characteristics of 

the foreign subsidiaries in the target and control samples. As the theory predicts, 

targeted subsidiaries have a lower mean ETR by almost 3 percent. However, 

this is partly accounted for by target subsidiaries being located in countries with 

a lower mean statu tory  tax rate. The average age of both sets of subsidiaries 

is broadly similar, and they do not vary significantly in their respective sizes 

or levels of leverage. Interestingly, it appears that foreign subsidiaries in the 

control sample have a higher mean ret\irn on assets which is almost twice that 

of the target firms. This may be caused by recent investments by subsidiaries 

in target industries which are not yet highly profitable. Consistent with the 

notion that governments target industries which are R&D intensive is the much 

higher intensity of intangible assets reported by foreign subsidiaries in the target 

sample.
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5.3.2 E stim ation

The empirical task is to identify and measure the predicted difference between 

tlie ETR of foreign subsidiaries in targeted versus non-targeted industries. Fol

lowing tlie theoretical model we can measure the effect of targeting for the 

individual subsidiary i as: where 1 and 0 refer to whether the sub

sidiary i is in a target industry or not at time t. The quantity will be a

random variable which is individual-specific and we are interested in estimating 

the mean of this random variable. This will provide a measure of the impact of 

targeting on the subsidiaries’s ETR.

We have a classic missing data problem since we never contemporaneously 

observe the same subsidiary in both states of nature (i.e. as a target and a non

target firm). To estimate the treatm ent effect in the presence of the missing data 

problem we must use some function of the missing data th a t can be estimated 

using data on the subsidiaries in non-target industries. In what follows we 

describe a number of potential counterfactuals which can be constructed to 

estimate the targeting impact.

T r e a tm en t-C o n tro l E s tim a to r

A first step would be to assume tha t treatm ent is statistically independent of 

the outcomes on the ETRs of the subsidiaries. Under this assumption we can 

use the Treatment-Control (TC) estimator:

T C  = E[{t^ -  t°)] (5.10)

In this case, estimation is straight-forward based on the difference between 

the sample means of the data  available on the ETRs of subsidiaries in targeted 

and non-targeted industries. To implement this estimator we estimate the fol

lowing linear regression model:
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ti — Q +  PDi +  £j( (5.11)

The significance of the difference in means can be interpreted from tlie stan

dard error (or t-statistic) of the coefficient estimate on D,  the target dummy. In 

the case of independence, this simple difference in means estimator is unbiased, 

consistent and asymptotically normal. However, the independence assumption 

means we irmst be willing to assume tha t targeting is randomised across sub

sidiaries and this is unlikely since targeting is likely to favour firms based on 

their characteristics. This suggests that there may be some self-selection into 

treatm ent which invalidates the independence assumption and therefore leads 

to a bias in the simple comparison of means analysis. This selection bias will 

mean tha t the targeting dummy variable will be, to some degree, correlated 

with the error in the estimating equation. This correlation is likely to stem 

from om itted variable bias in the sense tha t we have not included some vari

ables in the equation which partly determine targeting and the outcome effect 

on the subsidiary’s ETR.

C o n tro l F u n ction  E stim a to r

In this case, it is possible to invoke the conditional independence assumption 

which states tha t selection into targeting is independent conditional on a set of 

covariates. This is also called ‘selection on observables’ (Heckman and Hotz, 

1989) or ‘ignorability of treatm ent’ (Rosenbaum and Rubin, 1983). The idea is 

to introduce into the outcome equation all observable variables tha t could pos

sibly be correlated with the error term and then estimate the resulting equation 

by ordinary least squares. The Control Function (CF) estimator is defined as:

C F  = E[{ t ^ - t ° ) \ Xu]  (5.12)
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For estimation purposes the following model can be specified:

■ ti — a  PD +  Xit  +  fji (5.13)

B e fo re -A fte r  E s tim a to r

An alternative methodology is the Before-After (hereafter BA) comparison wliich 

estimates the mean difference between the pre-targeting ETR of subsidiaries in 

targeted industries and the ETR of the same subsidiaries during the target pe

riod. T hat is, we use only subsidiaries tha t eventually end up becoming targeted. 

The BA estimator, with covariate controls, is defined as:

B A  = E[( t \ - t l , ) \X i t ]  (5.14)

This estimate may however be misleading in that it reflects all changes that 

occur over the time period and not simply those impacting on the subsidiaries

due to targeting. To ensure we have accurately captured the change in the ETR

due solely to targeting and not other confounding variables we can calculate 

a similar cjuantity for changes in the control subsidiaries over the period, and 

subtract this from the mean change in the targeted subsidiarys’ ETRs. This is 

the essence of the difference-in-differences estimator.

D ifference-in -D ifferences

The (lifference-in-differences (DD) estimator subtracts any unobservable changes 

from the impact of targeting on the subsidiaries in target industries. Examples 

of DD estimators with covariates and repeated cross-sections are Acemoglu and 

Angrist (2001), Card (1990, 1992), Finkelstein (2002) and Meyer, Viscusi and 

Durbin (1995). The DD estimator is defined as:
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D D  =  E[{t\ -  -  E[it°  -  (5.15)

The DD estim ator identifies the mean effect of targe ting  on the E T R  of target 

industry  subsidiaries, under the condition th a t w ithout the targe ting  the mean 

E T R  would have changed by an equal am ount across subsidiaries in targeted 

and non-targeted  industries.

To im plem ent the DD estim ator w ith covariates we can specify the following 

linear regression:

ti = a  + P iD pTP  +  I32Dt  +  P' iDpTp  * Dj-  +  PaX h + Cj( (5.16)

W here the indicator variable D p x p  equals one in the post-targeting  period 

(F T P ); the indicator variable D t  equals 1 if the  subsidiary is in a targeted 

industry  (T), and the interaction term  D p r p  * D t  equals 1 if the subsidiary is 

in a targeted  industry  during the period of targeting. In th is model P2 is the 

DD estim ate.

As noted by Meyer (1995), introducing covariates in th is linear fashion may 

not be suitable if the trea tm en t effect has different im pacts on different groups 

in the population. The effect of heterogeneity in the intensity  of targeting  can 

be estim ated by including interactions between selected covariates { Xu)  and the 

targeted  industry  subsidiaries during the ta rge t period.

ti = a+l3 iDpTP+f32DT+l33DpTP*DT+l34DpTP*DT*Xi t+P5Xi t+e i t  (5.17)

In the  above specification, P2  identifies the m ean im pact of targe ting  and P4  

is an estim ate of how targeting  varies w ith  the the  covariates {Xu) .
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5.4 R esu lts

A summary of the results is reported in Table 5.7, and the detail on the un

derlying regression analysis is reported in Table 5.8. In the following discussion 

we will refer to both were appropriate. Begiiming with the treatment-control 

estim ator we estimate a lower ETR for subsidiaries in targeted industries equal 

to approximately 2.5 percent, and this difference in means is statistically sig

nificant at the 1 percent level. As one would expect, this estimate is similar 

to the difference in the sample means since it does not control for any of the 

differences between subsidiaries in the target and control samples. Therefore, 

in the second row of Table 5.7 we provide the estimate for the Control Function 

estim ator which uses the subsidiary level covariates reported in Column 2 of Ta

ble 5.8 along with Country, Industry and Year duimnies. The estimate suggests 

th a t the ETRs of target industry subsidiaries are statistically lower than those 

in the non-targeted sample. The effect is quantitively iimch smaller estimating 

a difference in ETRs of less than 1 percent.

Table 5.8 provides details of the estimated coefficients on the control vari

ables used in the Control Fimction estimate. As expected, the statutory tax rate 

of the country in which the foreign subsidiary is located has an im portant effect 

on the ETR of the firm. The statutory tax rate can explain between 58 and 66 

percent of differences in the ETRs and it is a statistically significant explanatory 

variable across all estimators. The dummy variable for subsidiaries tha t have 

been incorporated for 5 years or less has the expected negative sign and the co

efficient estim ate indicates that new subsidiaries have approximately 4 percent 

lower ETRs. The impact of age is also robust across the various specifications. 

The size, leverage and asset mix are also statistically significant determinants 

of the subsidiary’s ETR. They all have a negative impact with the coefficient 

estimates on leverage and fixed capital intensity having the most robust and
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qiiaiititively im portan t im pacts. Profitability, m easured as the re tu rn  on assets, 

does not appear to  be an im portan t determ inant of subsidiary-level ETRs.

R eturning to  Table 5.7, th e  Before-After estim ator, im plem ented witli the 

same set of covariates, indicates a very small difference and th is difference is not 

significant a t the 10 percent level. This estim ate is com puted on a nnich smaller 

sam ple since it only com pares the change in the E T R  of subsidiaries which are 

the subject of targeting  in at least one year w ith the ir E T R  in non-target years.

T he problem w ith the above estim ates is th a t  they assume th a t any change 

over th e  tim e period can be a ttr ib u ted  to  targeting . This is an unconvincing as

sum ption since bo th  subsidiaries in targeted  and non-target industries are likely 

to  have been subject to  other influences over the period which are not captured 

in our specification. For th is reason we employ the  difference-in-difTerences esti

m ator which allows us to  control for changes in E T R s over the  period not caused 

by targeting. This estim ate reveals th a t subsidiaries in targeted  industries have 

ju s t over 1 percent lower ETR s com pared to  sinular subsidiaries in non-targeted 

industries. This difference is statistically  significant a t the 1 percent level.

Finally, it may be the case th a t the intensity  of targe ting  varies across coun

tries. In particular, we might expect th a t countries w ith higlier s ta tu to ry  tax 

rates will offer greater fiscal incentives to  foreign subsidiaries in ta rge t indus

tries since their outside option is considerably more a ttractive . To test for the 

heterogenous effects we adap t the difference-in-differences model to  allow for 

the  effect of targeting  to  vary w ith the s ta tu to ry  tax  rate . T he results suggest a 

much greater intensity  of targeting  for higher s ta tu to ry  tax  ra te  countries. The 

estim ated  coefficient indicates th a t countries w ith 10 percent higher s ta tu to ry  

tax  rates provide incentives to  subsidiaries in ta rg e t industries th a t result in a 

reduction of over 12.9 percentage points in subsidiaries ETRs. This heteroge

nous targe ting  im pact is sta tistically  significant. Interestingly, when controlling
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for the interaction between targeting and the statutory tax rate the mean effect 

of targeting turns positive and suggests tha t for low statu tory  tax rate countries 

targeted industries have ETRs tha t are almost 5 percentage points higher. This 

suggests th a t the strong bargaining position of low statu tory  tax rate countries 

may mean they are able to extract economic rents, through the corporate tax 

system, from target industries.

5.5 C onclusion

This chapter began with the observation th a t multinational firms often bargain 

with govermnents over the effective tax rate applied to their profits in the host 

economy. We also showed tha t governments have recently intensified investment 

promotion efforts th a t are directed at specific industries. These two observa

tions formed the motivation for a theoretical bargaining model which predicted 

tha t subsidiaries in target industries would be able to bargain for lower ETRs. 

We then tested the prediction of the model using data on individual foreign 

subsidiaries in Europe over 8 years between 1994-2001. This data was com

bined with survey evidence on the preferences of governments towards specific 

industries. The results indicated tha t targeting is a quantitively and statistically 

significant form of tax competition. In particular, among high statutory tax rate 

countries, targeting results in significantly lower ETRs for foreign subsidiaries. 

In contrast, low tax countries appear able to use their favourable bargaining 

position to extract economic rent from foreign subsidiaries in specific indus

tries. These results suggest tliat studies which analyse tax competition using 

aggregate measures of the effective tax rate may fail to account for the more 

sophisticated targeted tax competition th a t has been adopted by governments.
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Table 5.1: Industries targeted  by European IPAs, 1994-2001

C o u n t ry T a rg e te d  I n d u s t r ie s
A ustria Aerospace, A utom otive industry, Chemical Industry  or Plastics, E 'ectro 

or Electronics , Life Sciences , Logistics , ICT or Telecom or Software, 
Machinery, Private Equity or Real Estate, Wellness or Tourism

Belgium None
Switzerland Biotechnology, Pharm aceuticals, Chemicals, Medical Technology, IC T , 

General M achinery,Finance, Insurance, Shared Services, Microtechnol
ogy and Nanotechnology, Envirom nental Technologies

Germ any R&D Intensive Industries, Automotive, Engineering, Aerospace, Services
Denm ark Life sciences, IT/Telecom s, Regional H Q /D istrilju tion  centres, Food
Spain Biotech, Environm ent, Renewable Energies, Real E sta te , New Technolo

gies
Finland Inforniatioii and Conununicatioiis Technology, H ealth Care, Environ

m ental Technology, Forest
France Aerospace, Autom otive and Equipm ent M anufact irers; 

H ealth /Food/A griculture: Pharm aceuticals, Biotech, Agribusiness; 
Electronics Semiconductors, Com puters, Software, ICT, Machinery 
Mechanical equipm ent. Paper, Wood, Chemicals, New Materials, 
Ceramics, Energy; HQ shared Service Centers, R&D, Call Centers, 
Logistics

U nited Kingdom Automotive, Chemicals, Electronics, Creative industries, Environniental 
industries. Financial services. Food and drink. M anufacturing advinced 
engineering. Pharm aceuticals and Biotech, Software com puters, Tele
coms call centres

Ireland IT, Life Sciences (Pharm aceuticals and Biopharm aceuticals), Medical 
Technologies, Engineering, Software, Consumer products. Financial Ser
vices, Shared Services and Custom er Support activities. Footwear

Italy Pharm aceuticals, ICT, Electronics
N etherlands IT/Telecom s, Life Scienccs, Chemicals, D istribution centres/Logistics, 

European HQ, Custom er care centres. Shared services centres, R&D
Norway None
Portugal Automotive, Chemical, Electronic, ICT, Life sciences. Moulds, Shared 

services, Tburism
Sweden Wood Processing, Autom otive Technologies, Life Sciences, ICT, Business 

Services, Mineral Exploration, Food Tech, Venture C apital, Real Estate

Notes:

1. D ata  kindly provided by Andrew C harlton (LSE).

2. To preserve the security of the d a ta  the precise date  th a t targeting  sta rted  
is not revealed in th is table.



Table 5.2: Summary Statistics of Target Industries

Code Description Countries
Targeting

Total
Years

Start
Year

1 Agriculture and Fisliing 1 3 1999
2 Mining of Metals 1 6 1996
3 Extraction of Petrochemicals 0 0 n.a
4 Food Products 4 18 1998
5 Textile and Wood Activities 3 14 1997
6 Petroleum, Chemical, Rubber, Plastic Products 7 34 1997
7 Metal and Mechanical Products 0 0 n.a
8 Machinery, Computers, RTV, Communication 5 17 1999
9 Vehicles and Other Transport Equipments 6 16 1998

10 Electricity, Gas and Water 1 3 1999
11 Construction 0 0 n.a
12 Trade and Repairs 0 0 n.a
13 Hotels and Restaurants 3 12 1999
14 Land, Sea and Air Transport 1 10 1999
15 Telecomnmnications 7 26 1998
16 Monetary Intermediation 1 3 1999
17 Other Financial Intermediation 0 0 n.a
18 Insurance 0 0 n.a
19 Real Estate and Business Activities 1 35 1997

Average 2.2 10.4 1998

Notes:

1. ‘Code’ corresponds to the 3 digit NAICS (2002) industry code.

2. ‘Countries targeting’ is the total number of countries targeting tha t in
dustry.

3. ‘Total years’ is the cumulative total years the industry has been a target.

4. ‘S tart Year’ is the average year targeting began.
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Table 5.3: Defining the Effective Tax Rate (ETR.) measure

PB T< 0 PB T= 0 PB T> 0
TAX< 0 Misleading

pretation.
nated

inter-
Elimi-

ETR undefined. 
Eliniinated

Negative ETR. 
Valid

TAX= 0 ETR undefined, re
coded as ETR=0

ETR=0 ETR will be un
defined, recoded as 
ETR =  0

TAX> 0 Misleading
pretation.
nated.

inter-
Elimi-

ETR undefined. 
Eliminated.

Valid

Notes:

1. TAX is defined as ’’Taxation” and PBT refers to ’’Profits before Tax” both 
reported in the AMADEUS database (December 2006)

2. Tlie Effective Tax Rate (ETR) is the ratio of Taxation (TAX)/Profits 
before Tax (PBT)
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Table 5.4: Sample Selection and Attrition

Step Description Change Observations

1 All Foreign Subsidiaries (-) 352,050

2 Missing ETR (148,342) 203,708

3 Recoding as per Table 5.3 
TAX< 0 & PB T < 0 
TAX< 0 & PB T = 0 
TAX> 0 & PB T< 0 
TAX< 0 & PB T = 0 
TAX= 0

(32,263)
(9,854)

(20,299)
(199)

746

171,445
161,591
141,292
141.093
141.093

4 Trim top and bottom 
ETR percentile

(2,821) 138,272

Total (213,778) 138,272

Notes:

1. ‘All foreign Subsidiaries’ refers to the total number of firms identified 

in the AMADEUS database with a foreign parent who has a majority 

shareholding. Firm-Years is the mmiber of years for which some data are 

available.

2. ETRs are recoded accordhig to the procedure described in Table 5.3.

3. The top and bottom ETR percentiles are trimmed to eliminate outliers 

caused V)y calculating this ratio.
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Table 5.5: Decomposition of the dataset by country and target or non-target

Target Observations by Country
Country Targets Non-Targets Total

Austria 0 4 4
Belgium 0 16,653 16653
Finland 541 2,744 3285
France 11,672 27,602 39,274
Germany 0 5 5
Ireland 65 366 431
Netherlands 0 1,853 1,853
Norway 0 13 13
Portugal 417 1,782 2,199
Spain 2,715 27,771 30,486
Sweden 1,150 2,694 3,844
Switzerland 14 46 60
UK 8,575 31,590 40,165

T ota l 25.149 113,123 138,272

Notes:

1. Data downloaded from AMADEUS (December 2006)
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Table 5.6: Sample Means in Target and Non-Target Firms

Variable Targeted Controls

ETR 0.203197 .2284374

Statutory 
Tax Rate

.3364641 .3496489

Age 19.79903 19.4146

SIZE 9.631197 9.26739

ROA .0249237 .0589661

LEV .2598733 .248487

INTANG .0324479 .023414

CAPINT .2185692 .2087253

Notes:

1. ETR defined as per Table 5.3
Statutory Tax Rate is each country’s annual statutory tax rate 
sourced from Devereux, Griffith and Klennn (2002) and available at 
w w w .ifs.org.uk/data/internationaltaxdata.zip

Age is the munber of years between the Date of Incorporation and the 
current date of the observation in the dataset
SIZE defined as log(Total Assets)
ROA defined as Pre-tax profits /  Total Assets
LEV defined as Long-term debt +  Short-term debt /  Total Assets

INTANG defined as Intangible Fixed Assets /  Total Assets
CAPINT defined as Tangible Fixed Assets /  Total Assets
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Table 5.7: Tlie Im pact of Targeting on Firm-Level E TR s

M ethod Definition E stim ate Robust 
S tandard  Error

t
S tatistic

T reatm ent-C ontrol 
sam ple mean com parison

P from Eq. (5.11) -0.0252404 0.0022938 -11.00

Control function 
estim ator

/3 from Eq. (5.13) -0.0070243 0.0027907 -2.52

Before-After Com parison (3 from Eq. (5.13) 
(target firms only)

-0.0048695 0.0055902 -0.87

Difference-in-Differences /? 2  from Eq. (5.16) -0.0130836 0.0035529 -3.68

Difference-in-Differences 
(Heterogenous Effects)

/? 2  from Eq. (5.17) 
/ ? 4  from Eq. (5.17)

0.0458943
-0.1751277

0.0205408
0.0593746

2.23
-2.95

Notes:

1. S tandard  errors for each estim ate are com puted using heteroscedastic- 
consistent standard  errors from the appropriate OLS regression
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Table 5.8: Detailed results: The Impact of Targeting on Firm-Level ETHs

1 2 3 4 5

D x -0.02524 -0.00702 -0.00487 -0.01308 0.04589
[0.00229]*** [0.00279]** [0.00559] [0.00355]*** [0.02054]**

D p T P 0.00999 0.01014
[0.00469]** [0.00469]**

D p T P  * D'j' 0.01088 0.0103
[0.00415]*** [0.00417]**

D p T P  * D t  * Xi t -0.17513
[0.05937]***

Statutory tax rate 0.65462 0.58794 0.65472 0.66653
[0.04987]*** [0.09373]*** [0.04988]*** [0.05007]***

AGE5 -0.04293 -0.04907 -0.04288 -0.04286
[0.00244]*** [0.00437]*** [0.00244]*** [0.00244]***

SIZE -0.00247 -0.00441 -0.00248 -0.00245
[0.00072]*** [0.00128]*** [0.00072]*** [0.00072]***

LEV -0.05484 -0.04227 -0.05477 -0.05479
[0.00677]*** [0.00911]*** [0.00676]*** [0.00676]***

INTANG -0.02118 0.00063 -0.02133 -0.02172
[0.01506] [0.02508] [0.01507] [0.01505]

CAPINT -0.041 -0.04934 -0.04069 -0.04065
[0.00572]*** [0.00967]*** [0.00572]*** [0.00572]***

ROA 0.00409 0.00125 0.0041 0.00409
[0.00373] [0.00113] [0.00373] [0.00373]

Constant 0.22844 0.01377 0.09643 0.00974 0.00686
[0.00125]*** [0.16566] [0.08675] [0.16563] [0.16573]

Industry Dummy N.A. Yes N.A. Yes Yes
Country Dummy? N.A. Yes N.A. Yes Yes

Year Dummy? N.A. Yes N.A. Yes Yes
Observations 138272 134565 41060 134565 134565

Notes:

1. Standard errors are computed using heteroscedastic-consistent standard 
errors from the appropriate OLS regression.

2. AGE5 is a dummy variable equal to 1 if the subsidiary has been incorpo
rated within the previous five years of the current observation, and equal 
to zero otherwise.
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Chapter 6

Conclusion

This thesis was m otivated by the  rem arkable effect tlia t low corporate tax  rates 

and capital m obihty has had on Ire land’s economic growth. A gainst th is back

ground, our perspective has been to  exam ine the im portance of corporate tax 

ation for iim ltinational firms. From our review of the literature, it is clear th a t 

the role of taxation  w ithin nudtinational firms is central to  understanding the 

likely scale and scope of tax  com petition. Therefore, our approach has been to 

frame our models in term s of firm-level behaviour and how th is m ight interact 

w ith governm ent objectives. For our em pirical analysis we have used large firm- 

level datase ts  th a t span over 10 years and 14 European countries. In particular, 

we have advocated th e  usefulness of the E T R  m easured from com pany accounts 

d a ta  to  te s t the particu lar hypotheses derived from our theoretical models.

We believe our innovative approach, and the accom panying em pirical results, 

have m ade a num ber of contributions. We have shown th a t the  objective func

tion of nm ltinational firms w ith respect to  taxation  cannot be assum ed as one 

of m inimising to ta l tax  liabilities. Instead, the ir seems good reason to  th ink  of 

these firms as ‘tax-optim isers’, evaluating the risks and rewards of tax  planning.
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This view is corroborated by anecdotal and survey evidence which indicates that 

simply ininiinising taxes may not be in the best long-term interests of managers 

or shareholders. We showed tha t the classic model of choice under uncertainty 

provides a useful way to think about the tax planning decision made by firms. 

This model identifies the trade-off tliat firms face between a lower ETR and 

greater ex-ante uncertainty in their ETR. We used the coefficient of variation 

(otherwise known as unitized risk) as a proxy for the riskiness of the firm’s 

tax strategy. This allowed us to investigate the existence of the trade-off pre

dicted by tlie model, and estimate its size. Our results, which show a non-linear 

trade-off, are intuitively appealing. They suggest little risk compensation for 

the ‘natu ral’ variation in ETRs, but a quantitively significant trade-off at higher 

levels of risk.

The model proposed above allows each nmltinational firm to individually 

choose a tax planning strategy. T hat is, the management can pick any point 

along the risk compensation frontier. Shareholders, however, may be wary of the 

decisions of management. In particular, the asymmetry of information between 

management and shareholders leaves room for managerial opportunism. Man

agers may engage in too little effort to achieve the desired ETR, or they may be 

overly risk averse. In the presence of asymmetric information, shareholders have 

a number of responses, however, one observed response is the benchmarking of 

firm performance against a set of peers. We used a modified yardstick compe

tition model to capture the effect of benchmarking on firms’ ETRs. The model 

predicts tliat benchmarking (or relative performance evaluation) by sharehold

ers should lead to similar firms choosing similar ETRs. This provided us with 

an empirically tractable hypothesis which we could test. The results found sta

tistically significant evidence for benchmarking across similarly sized firms. We 

think th a t this identified an interesting dynamic of tax competition as game
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played between firms, as opposed to  countries. In our opinion, it is tlie dynamic 

of tax  com petition th a t exists between firms th a t is of first-order im portance 

for tax  com petition models.

Finally, we examined a feature of tax  com petition which we believe could 

become more im portan t in future years. This type of tax  com petition is one in 

which governm ents bargain w ith  firms over the tax  burden on profits. W hilst the 

EU and OECD have bo th  a ttem pted  to  elim inate any preferential trea tm en t of 

firms in tax  legislation, the scope to  vary the level of enforcem ent or in te rp re ta

tion of the tax  code, leaves sufficient room to  effect preferential trea tm en t. Our 

model of the bargaining game, predicted th a t foreign subsidiaries in industries 

wliich governm ents favoured should be able to  bargain for lower ETRs. Using a 

large sam ple of subsidiary level d a ta  along w ith survey evidence on the prefer

ences of governm ents tow ards specific industries, we were able to  estim ate the 

size and significance of preferential treatm ent. O ur results suggested th a t high 

s ta tu to ry  tax  ra te  countries provided significantly lower tax  burdens to  foreign 

subsidiaries in favoured industries. In contrast, low s ta tu to ry  tax  rate  countries 

appeared able to  ex tract rents from foreign subsidiaries in their preferred in

dustries. These results suggest th a t analysing tax  com petition \ising aggregate 

measures of the effective tax  ra te  may fail to  cap ture tlie more sophisticated 

forms of tax  com petition th a t has been adopted by governments.

We hope th a t th is thesis will add to  the em erging research agenda which 

focuses on the role of corporate taxation  w ithin nm ltinational firms. It is our 

belief th a t these issues are fundam ental to  understanding the likely speed, scale 

and scope of corporate tax  com petition.
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A p p en d ix  A:

U sing E ffective Tax R ates from  F inancial S ta te

m ent D ata

In th is appendix we discuss the m easure of tlie effective tax  ra te  (ETR ) used in 

the em pirical parts  of th is thesis. We focus on the process which generates the 

E T R  m easure calculated from financial statem ents. O ur objective is to  show 

how tlie definition of the E T R  th a t we use in our empirical analysis accurately 

captures the  phenom ena we wish to  investigate. Several papers have discussed 

the lim itations of using an ETR m easure calculated from financial statem ents^. 

However, it is im portan t to  recognise th a t the  objective of these papers has 

been d istinctly  different from the issues explored in th is thesis^. In particular, 

the phenom ena we study in this thesis are closely aligned w ith the  objectives 

of financial accounting under whicli tlie tax  expenses are reported in financial 

statem ents. Therefore, we argue th a t the E T R  is an ai)propriate measm-e for 

our purposes, whilst not disagreeing th a t it is wliolly inappropriate for other 

purposes.

We begin by discussing the rules which govern how taxes and profits are 

recorded in the income sta tem ent. This distinction revolves around the dif

ferences between book income and taxable income. We then show th a t the 

difference between tax  and book income can be decomposed into perm anent 

and tem porary  com ponents. This is im portan t as it means th a t the to ta l tax  

expense recorded on the income statem ent is rarely equivalent to  cash taxes 

paid to  the governm ent authorities. Tlie reason why com panies do not report

'S ee , for exam ple, H anlon (2003), Plesko (2003).
^Specifically, previous stud ies have argued th a t  using financial s ta te m e n t d a ta  to  estim ate  

ac tual taxes paid  or taxab le  incom e leads to  erroneous results. We do no t d isagree w ith th is 
conclusion. W e sim ply po in t o u t th a t  there are o th er c ircum stances in w hich th e  financial 
s ta te m e n t d a ta  accurately  serve the  purpose th ey  are in tended to.
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actual taxes paid is because cash taxes do not provide an accurate Eissessinent 

of tlie tax burden on the firm’s profits. In contrast, the total tax expense is the 

best estimate of the firm’s current tax burden. Finally, we provide a detailed 

discussion of the ETR measure for a company in our da ta  sample. This provides 

a direct example of the data generating process. Furthermore, it demonstrates 

how our our theoretical and empirical models reflect the underlying data gen

erating process. This ensures we have accurately captured the phenomena we 

investigate in this thesis.

F in a n c ia l R e p o r tin g  o f  T ax E x p en se s

The tax expense observed in company financial statem ents is measured accord

ing to  the principles of financial accounting. The objective of financial reporting 

is to  provide shareholders and other stakeholders with accurate information. In 

particular, financial statements are prepared in order to provide a signal of 

managers’ private information about firms’ performance (Dechow, 1994). To 

meet this objective, the items in financial statem ents are prepared using the 

accrual method of accounting. Accrual accounting methods recognise reveime, 

expenses, assets, liabilities and equity when the economic transaction occurs, ir

respective of the timing of the related cash flow. In contrast, under a cash based 

accounting method, items are recognised when the cash is actually received or 

when expenses are paid out. Tlie accrual method provides a more accurate re

flection of the performance of the firm since it is not affected by timing issues 

which may provide a misleading picture of the financial position of the firm. In 

the context of reporting tax expenses, firms which face potential tax expenses 

in the future related to the profit they have reported for the current period, will 

include these in their total recorded tax expense^. At the time of reporting,

■*See th e  $995m accrual for ta x  contingencies recorded in A straZ eneca’s A nnual R eport, 
d iscussed later.
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they may not have paid any taxes, liowever, reporting zero tax expenses would 

give a misleading picture of the firm’s performance since it expects to have to 

pay taxes in the future on the profits it has reported. In this way, the accrual 

method of accounting provides a more accurate measure of the tax position of 

the firm.

T ax R etu r n  D a ta

The tax return data of a firm will typically be substantially different from the 

tax expenses reported in the accounts. Tax rules are iimch closer to a cash 

accounting system and are thus based on reahzed transactions. The reasoning 

is tha t the tax system has a different objective from financial reporting. Whilst 

financial reporting is designed to relate information on the firm's performance, 

the tax code is designed to collect revenue, redistribute wealth, and to encourage 

(or discourage) certain behaviour (Scholes et al., 2003). For this reason, the 

calculation of income for tax purposes (taxable income) is different from the 

income reported in the financial statements (book income). For example, some 

expenses may not be tax-deductible, resulting in taxable income being higher 

than book income. Alternatively, some income may not be subject to taxation 

and tlierefore taxable income can be less tlian book income. This book-tax 

income gap, and its determinants, has been the subject of much recent research 

(see Desai, 2003). Efforts to estimate taxable income from financial statements 

have proved difficult and inaccurate wlien compared to actual tax returns (see, 

Plesko, 2003). Tliis is partially because the total tax expense includes botli a 

current and a deferred element. To the extent that the deferred element is an 

estimate of future liabilities it is not expected to be correlated with actual taxes 

paid.
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T em p o ra ry  an d  P er m a n en t D ifferen ces

The differences between tax and book income can be partitioned into temporary 

and permanent differences. Temporary differences are included in calculating 

both taxable and book income, except in different time periods. An example is 

accelerated depreciation for tax purposes which expenses the asset more rapidly 

in calculating taxable income than in the calculation of book income. Taxable 

income will therefore be lower in the current period, and book income higher 

(as the tax charge is reduced). However, in future periods, taxable income will 

be higher tlian book income since the asset will have been fully depreciated for 

tax purposes whilst book income will still show a depreciation charge reflecting 

the slower rate of depreciation for book income. Thus, tem porary differences 

reverse over time. For this reason, the total tax charge includes a measure of 

deferred tax due to tem porary differences. This allows shareholders to determine 

whether a low current tax expense reflects a permanently lower tax position for 

the firm, or simply a tem porary difference which will be reversed in the futin'e.

In contrast, permanent differences do not reverse over time and result in a 

sustained difference in the calculation of book and tax income. The difference 

is usually accounted for by income which is never taxable or expenses which 

are not tax deductible. For example, during the late 1950s and 1960s, export 

earnings in Ireland were not subject to any corporate tax. This created a perma

nent difference between book income and tax income such tha t export earnings 

would have been included in book income but excluded from taxable income 

calculations. The total tax expense (TTE) can be written as a function of tax

able income and the statutory tax rate (STR):

T T E  =  (taxable income) x STR
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Taxable income is pre-tax book income less only permanent differences. 

These are due to the rules on income subject to taxation and expenses allowable 

against taxable income. Thus, we can rewrite TTE as:

TTE =  (pre-tax book income - permanent differences) x STR

The reason why only permanent differences m atter is because the total tax 

expense includes a component called deferred tax expense which ensures that 

the net effect of any temporary differences which reduce taxable income today 

but will necessarily increase it in a future period are fully accounted for. We can 

write the total tax expense as tlie sum of the current and deferred tax expense 

components:

TTE =  current tax expense -I- deferred tax expense

The current tax expense is an estimate of current taxes due on the firm’s 

taxable income in the current period. The deferred tax expense is an estimate 

of the tax effects arising from items included in the current period but liable for 

taxation in a future period. Deferred tax expense arises from temporary differ

ences. For example, if the firm is currently depreciating an asset at a faster rate 

for tax purposes than for book income reporting, then the current tax expense 

will be lower, but a deferred tax liability will be recorded such th a t the total tax 

expense in the income statem ent will be unaffected by this tem porary difference. 

Therefore, using total tax expense means that only permanent differences will 

be responsible for differences in the total tax expense between otherwise similar 

firms.

The deferred component of total tax expense ensures tha t any temporary
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differences wliich will reverse over time will be accounted for by using either a 

deferred tax asset or liability. Perrnaiierit differences which cause book income 

to exceed taxable income result in an ETR lower than the STR, Similarly, 

permanent differences which result in lower book income relative to tax income 

mean an ETR higher than the STR. The ideal tax shelter is one which results 

in a permanent difference between book and tax income, such that it reduces 

taxable income with no effect on book income. It is also im portant to note that 

the total tax expense relates only to income from ‘ordinary activities’ and thus 

exceptional items will not affect this measure or the ETR. These exceptional 

items are recorded below the tax expense line and their individual tax effects 

are also usually noted separately.

A n  E xam p le: A str a Z e n e c a  P ic

We now illustrate the above discussion with an example of a firm from the 

AMADEUS dataset, supplemented with the information from the firm’s Annual 

Report. Table 1 (overleaf) shows the calculation of the ETR  for AstraZeneca 

from the company accounts data:
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Table 1: A straZeneca A nnual Report (2006)

($m) 2006 2005 2004

Profit before tax 8,543 6,667 4,844

Total tax  expense 2,480 1,943 1,161

E T R 29.0% 29.1% 24.0%

A straZ eneca’s E T R  is below the 30 percent s ta tu to ry  tax  rate  th a t applied 

in the UK during th is period. T he notes to  the 2006 accounts include an expla

nation  for why A straZ eneca’s to ta l tax  expenses are below th a t which would be 

due if the UK STR  where to  be applied to  pre-tax  profits. This reconciliation to 

the UK sta tu to ry  tax  ra te  is reproduced overleaf, and we add a column w hidi 

shows the im pact of each item  on the firm ’s ETR.

In the case of AstraZeneca, the main reason given for the difference is the 

geographic d istribu tion  of profits. This explains why taxes are $156 million 

below w hat they would be if all profits where subject to  the UK s ta tu to ry  tax  

rate. This results in a reduction of the firm ’s E T R  of 1.8% below the STR, and 

it clearly illustrates how the location of subsidiaries an d /o r profits in low-tax 

countries can reduce the tax  burden on the  m ultinational firms’ profits.

A nother significant factor explaining the difference between the firm ’s E T R  

and the  UK STR is item s not chargeable for tax  purposes. This is an example 

of a perm anent difference between book and tax  income, which in th is case, 

reduces taxable income. There is no detail on exactly how $109 million was 

shielded from taxation , however we know th a t a variety of tax  shields can be 

used by firms (see G raham  and Tucker, 2005), particularly  m ultinational firms
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Table 2: Tax reconciliation to the UK statutory rate

2006 ($m) ETR

Profit before tax 8,543

Notional taxation charge at UK corporation tax rate of 30% 2,563 30.0%

Differences in effective overseas tax rates (156) -1.8%

Unrecognised deferred tax asset (6) -0.1%

Items not deductible for tax purposes 58 0.7%

Items not chargeable for tax purposes (109) -1.3%

Adjustments in respect of prior periods 130 1.5%

Exceptional items _ _

Total tax charge for the year 2,480 29.0%

like AstraZeneca which have greater opportunities for tax planning.

The final significant component is prior period adjustments, wliicli increase 

the tax charge by $130 million. This amounts to an increase in the firm’s ETR 

this year of 1.5%. The notes to the accounts explain th a t this item relates 

mainly to an increase in provisions in respect of a nmnber of transfer pricing 

audits and double tax relief. Therefore, the firm has had to report a provision for 

potentially higher tax charges, and thus a higher ETR, based on its evaluation 

of future taxes that itiay become payable as a result of tax planning activities.

The notes to the accounts show tha t the current tax expenses also includes 

a charge of $995 million to cover worldwide exposure to transfer pricing audits. 

This has increased by $452 million in the last year alone due to  a number of
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new audits and revisions of estim ates relating to  existing audits. In addition, 

the com pany also makes a provision for in terest th a t may be chargeable on 

any taxes which have to  be paid in light of these audits. T he in terest charge 

am ounts to  $265 million of tax  expenses. This illustrates the  significant im pact 

th a t tax  planning can have on firm s’ tax  expenses and consequently on the  level 

and variability of ETRs. In the context of C hapter 3. it illustrates how annual 

variability in E T R s is driven by revisions to  the  benefits or costs of tax  plainiing 

strategies. All of these provisions are estim ates and may fall above or below the 

actual am ounts th a t will be paid. However, to  the extent th a t  m anagem ent nm st 

give shareholders an accurate representation of the financial position of the firm 

a t the tim e of reporting, these adequately cap ture the firm ’s tax  liabilities.

In conclusion, the E T R  calculated from com pany accounts is recorded w ith 

the  objective of providing a m easure of the firm ’s perform ance to  shareholders 

and o ther stakeholders. In this respect, it necessarily includes judgem ents by 

m anagem ent in order to  report an accurate estim ate of the  proportion of profits 

which will be paid in taxation  (and thus the residual am ount of profits available 

to  shareholders). Using to ta l tax  expense m eans th a t tem porary  differences, 

which reverse over tim e, will not im pact on the m easure of the  ETR"*. Only 

perm anent differences, which affect taxable income, will lead to  changes in firms' 

ETRs. The exam ple has illustrated  the im pact of m ultinational activ ity  in 

substan tia lly  reducing the firm ’s E T R  below the STR. It also showed how tax  

planning efforts can result in substan tia l changes to  the level and variability of 

firm s’ ETRs.

‘‘Revisions to  th e  value of deferred assets and liabilities over tim e will affect E T R s, however 
th e  valuation  effect is expected  to  be relatively  sm all
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A ppendix B:

E stim ating a D ynam ic M odel of Firm -Level ETRs

In this appendix we describe the dynamic panel estimation method used in 

Chapters 3 and 4. This allows us to specify a dynamic model and, for the first 

time, correctly estimate the determinants of firm-level ETRs when they are 

jointly determined. The estimators are particularly suited to panel data which 

has a large number of firms observed over a relatively short time period.

Estimation of regressions with lagged dependent variables by OLS will lead 

to ‘dynamic panel bias’ since the yi^t-n term  is endogenous to the fixed effect //, 

in the error term. Dynamic panel bias will inflate the coefficient on the lagged 

dependent variable since it will attribute predictive power to this regressor tha t 

properly belongs to the fixed effect. The most obvious approach to dealing with 

dynamic panel bias may appear to be the explicit inclusion of an individual 

fixed effect to  draw out the fixed effect from the error term. This technique 

is the Least Squares Dummy Variable (LSDV) estimator or the Within-Groups 

estimator. However, this will not eliminate dynamic panel bias (Nickell, 1981; 

Bond, 2002). Under Within-Groups, and in contrast to the OLS estimates, 

dynamic panel bias will reduce the coefficient on the lagged dependent variable. 

However, the OLS and W ithin-Groups estimators provide a useful check on any 

improved estimation technique we use as the coefficient estimate should lie in 

the range between the W ithin Groups and OLS coefficient estimates (Bond, 

2 0 0 2 ).

S o lu tio n s  to  D y n a m ic  P a n e l B ias

Dynamic panel bias can be eliminated by transformations to the regressors which 

purge the fixed effect from the data whilst avoiding mechanically introducing 

endogeneity as in the W ithin Groups technique. Two commonly used transfor-
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matioris are first-differencing and tak ing  forward orthogonal deviations. F irst 

differencing transform s regressors by sub tracting  each consecutive observation 

from its previous value. For example:

Vit =  +  Hi +  I'it ( 1)

becomes:

— 0!^yi,t~n +  (2)

The tim e-invariant unobservable term  in the error has now been purged. 

However, the lagged dependent variable rem ains endogenous since the  yi^t-n  

term  in A y n  correlates w ith the Vi^t~n hi AMa- Despite this, unlike w ith the 

W ithin-G roups transform , deeper lags of the regressors rem ain orthogonal to 

the error and are therefore valid as instrum ents.

U sin g  lags as In str u m e n ts

One feature of E TR s is th a t there are no natu ra l instrum ents for the endogenous 

determ inants th a t are external to  the  dataset. In th is  scenario, we can use 

internal instrum ents to  estim ate the model. C andidate instrum ents for y*i_ i  

(the transform ed lagged dependent variable) are the lagged levels of the variable 

Vi^t-2 and, additionally, the lagged differenced variable (e.g. Ayi ^ t -2 )  can also be 

used. In fact, in the differenced case we have a mechanical relationship between 

and bo th  the lagged level te rm  and the lagged difference term , and this 

provides the  basis of their use as instruments®.

The most obvious way to  proceed w ith estim ation, now th a t we have estab

lished po ten tia l instrum ents, is to  use Two Stage Least Squares (2SLS) in the

^This can be seen as A y i ^ t - i  =  V i . t - i  — Vi, t-2  but neither are related to the error term 
A u i  t - 2  — ~  Provided the v u  are not serially correlated.
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manlier of the A iiderson-Hsiao (1981) difference and level estim ators. Generally, 

however, the  A nderson-Hsiao estim ates perform  poorly, giving estim ates outside 

the range provided by the W ithiii-G roups and OLS coefficient estim ates. As a 

result, H oltz-Eakiii, Newey and Rosen (1988) propose using GMM to  reduce 

the trade-off between sam ple size and efficiency. Tfiis has been developed by 

Arellano and Bond (1991), and is com monly referred to  as the  difference GMM 

estim ator. T hey com pare the ir one and two step  difference GMM estim ates to 

OLS, W ith in  G roups, and Anderson-Hsiao level and difference estim ates using 

M onte Carlo sim ulations. T hey find th a t  the difference GMM estim ator exhibits 

the least bias and variance when estim ating  the param eter of interest.

However, Blundell and Bond (1998) dem onstrate  th a t  if the  dependent vari

able is close to  a random  walk, then  difference GMM can perform  poorly as 

lagged levels tell us relatively little  abou t fu ture changes in y n .  This makes 

lagged levels poor instrum ents in differenced GMM. Blundell and Bond propose 

an enhanced technique outlined in Arellano and Bover (1995). This uses addi

tional instrum ents in the form of lagged differences or sub trac ting  the forward 

orthogonal m eans from the endogenous variable. This is only valid if we as

sume th a t  changes in the  instrum enting  variable are uiicorrelated w ith the  fixed 

effects®. This has been nam ed the  SYSTEM  estim ator.

In short, A rellano-Bond (difference estim ator) instrum ents differences w ith 

lagged levels, w hilst Arellano-Bover (SYSTEM  estim ator) use additional in stru 

m ents for th e  levels equation by including differenced lags or forw ard-orthogonal 

deviations in the  in strum ent set. One advantage of the  SYSTEM  estim ator is 

th a t we m ay th ink  th a t p as t changes m ay have greater predictive power for 

future levels th a n  p ast lagged levels have of future changes. In th is sense, the 

Arellano-Bover instrum ents may contain  more relevant inform ation. A further 

advantage of th is technique is th a t  it is possible to  include tim e-invariant re- 

^E[Awitf i i t] =  0] for a ll i a n d  t.
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gressors which are ehiiiinated in the Arellano-Bond first-differencing of the re

gressors.

T h e Sargan  an d  d ifFerence-Sargan te s ts

A crucial assutnption for the vahdity of the estim ates, from either the difference 

or SYSTEM  estim ator, is th a t the instrum ents are exogenous. To test th is we 

use the Sargan (1958) test for over-identifying restrictions. We also use the 

Sargan sta tis tic  to  test the validity of the additional instrum ents used in the 

SYSTEM  estim ator, th is is called the difference in Sargan test.

These tests are only reliable when tlie num ber of instrum ents is relatively 

small. This is because the  error in the Sargan test is proportional to  the num ber 

of instrum ental variables. For example, in one sinm lation of difTerence GMM 

on an 8 x 100 panel, W indm eijer (2005) reports th a t cu tting  the  instrum ent 

count from 28 to  13 reduced the average bias in tlie two-step estim ate of the 

param eter of interest by 40%. For this reason we use a maxim um  of 2 lagged 

variables in th e  instrum ent set, which gives us a com fortable m argin for error in 

such a large datase t. This choice is also validated by tlie serial correlation tests 

suggested by Arellano and Bond (1991) and reported to  the th ird  order in our 

results. Finally, we use robust two-step standard  errors for estim ation following 

the procedure of W indm eijer (2005).
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