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ABSTRACT 

 
This paper aims to find the government's optimal corporate 
tax that maximises revenue (or welfare), as well as minimises 
distortions of the firm's choices of investment and profit 
location. We construct a theoretical model of tax competition 
and tax coordination between two governments when a 
multinational firm minimises taxes through transfer pricing 
and the governments have two policy instruments: the tax 
rate and the transfer pricing penalty rate. We find that (1) tax 
competition results in too-low a tax rate and under-provision 
of public goods; (2) when the countries' exogenous penalty 
rates are different, under government cooperation, the 
optimal tax rate in each country also different; (3) an attempt 
by the OECD to have a single transfer pricing penalty rule 
may not be the only optimal solution for small cooperative 
governments; and (4) countries over-regulate the 
multinational firm's transfer prices when they compete on 
transfer pricing penalty rates. The paper suggests that a 
country with lenient transfer pricing rules (tax rates) should 
maintain low tax rates (transfer pricing rule) and a country 
with a tougher transfer pricing rule (tax rates) should 
maintain high tax rates (transfer pricing rule). 
 
Keywords: Corporate tax policy, Transfer pricing, 
International trade, Multinational enterprises 
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1. Introduction  

Countries compete on tax rates for the mobile capital and 
tax base. After competing upon their tax rates, however, 
governments find that the efficiency and effectiveness of 
their tax policy is undermined by the profit-shifting 
behaviour of multinational companies. Recognising that a 
multinational company can minimise its global tax payment 
by manipulating the intra-firm transfer price, countries 
implement transfer pricing regulations with penalties to 
protect their tax bases. As these regulations and penalties 
vary from one country to another, however, it leads to further 
differences in their tax systems and corporate tax rates. 
Consequently, fiscal competition distorts a multinational 
firm's decision on where to locate its production and profit 
even further. Besides, if fiscal competition results in a lower 
tax rate (or too high a penalty rate) compared to the result 
under government cooperation, there is an inefficient 
provision of public goods. Because of these strong linkages 
between the issues of tax competition and transfer pricing 
manipulation and regulation, the study of tax competition is 
incomplete without considering the issue of a multinational 
firm's transfer pricing.  

A government aims for a corporate income tax which 
raises revenue as efficiently as possible. The term efficiency 
means that a government wants a corporate tax system with 
minimal distortions to the firm's decisions on production 
location, scale of investment, profit location, choice of 
financing, and choice of legal form of business (Devereux 
and Sørensen, 2005). Public economic literature has long 
suggested a view that a government should tax only the 
economic rent of the firm to minimise efficiency distortion 
caused by the corporate income tax. Since the corporate 
income tax on economic rent is non-distortionary, it will not 



Thammasat Review of Economic and Social Policy 
Volume 5, Number 1, January – June 2019 

 

9 

distort a firm's decisions, for example, on investment or 
choice of financing between equity and debt. However, this 
view is only true in the case of a close economy. In an open 
economy, on the contrary, a multinational firm has choices 
on where (in which countries) to locate its investment and 
profit. In this case, even a tax on economic rent is 
distortionary. This is because the firm's decisions, on location 
of production or profit for example, are influenced by 
differences in countries' tax rates (Devereux and Sørensen, 
2005, p.3). As it is most likely that profit is more mobile than 
capital, the importance of a multinational firm's cross-country 
profit shifting is too large for any country to ignore. This 
raises the view that the difference in countries' tax rates may 
distort the multinational firm's decision on profit location 
more than its decision on real investment even when the 
firm's profit shifting is, to some extent, restrained by the 
government's rule (Devereux and Sørensen, 2005).  

This paper is motivated by our aim to find the 
government's optimal corporate tax that maximises revenue 
(or welfare), as well as minimises distortions of the firm's 
choices of investment and profit location when the 
government is faced with international mobility of capital 
and profit, inter-governmental fiscal competition or 
cooperation, and multinational firms that use transfer pricing 
to shift profit. Because of the international mobility of the tax 
base, our theoretical model will demonstrate that even when 
each country imposes a corporate income tax on a 
multinational firm's pure profit, the firm's decisions on level 
of production (capital investment and production of 
intermediate goods), and profit location are distorted by the 
difference in the host and the home countries' tax rates and 
transfer pricing penalty rates. 

Evidence of multinational companies’ practice of 
transfer pricing is documented in Liu et al. (2017). By 
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analyzing UK’s tax data on tangible goods during 2005-2011, 
they found that MNCs’ transfer pricing practice is escalated 
when government uses territorial system in taxing foreign 
profit and is concentrated in R&D intensive companies. In 
addition, MNCs mispricing occurs more in countries with 
low-to-medium level of corporate tax rates than tax haven 
countries. Similarly, Vicard (2014) also found evidence of 
French government’s tax loss in 2008 through MNCs’ 
mispricing to shift profit to low tax jurisdictions. 

In this paper, we construct a theoretical model of tax 
competition and tax coordination between two governments 
when a multinational firm minimises taxes through transfer 
pricing and the governments have two policy instruments: the 
tax rate and the transfer pricing penalty rate. In addition, to 
reflect the real world situation, we assume that the 
government applies both source and residence principle by 
taxing worldwide income of its resident company and gives 
foreign tax credit and taxing source-based income of foreign 
firm. We aim to address the following questions: firstly, what 
would be an optimal profit tax rate and transfer pricing 
penalty rate for a revenue maximising government? 
Secondly, does cooperation between governments result in a 
higher or a lower equilibrium profit tax rate and transfer 
pricing penalty rate compared with the equilibrium under 
competition? Thirdly, is an attempt by an international 
organisation such as the European Union to have a single 
transfer pricing documentation rule Pareto improving?  

Although there are number of papers that have studied 
intergovernmental tax competition under the context of the 
multinational firm's profit shifting through transfer prices 
such as Elitzur and Mintz (1996), Haufler and Schjelderup 
(2000), Devereux et al. (2004), and Devereux et al. (2008), 
they, however, did not allow countries to compete on transfer 
pricing penalty rates. On the other hand, Raimondos-Møller 
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and Sharf (2002) studied government competition on transfer 
pricing rules, however, they did not allow countries to 
compete on tax rate. This makes our model different from 
other standard tax competition models with transfer pricing 
as we allow governments to compete on two corporate tax 
instruments: the corporate tax rate on pure profit and the 
transfer pricing penalty rate to provide a disincentive to the 
firm from profit shifting. 

 Employing game theory, the model is constructed 
as a two-stage game. In the first stage, the governments 
maximise tax revenue by either cooperatively or 
competitively choosing profit tax rates and/or penalty rates. 
In the second stage, the multinational firm (also called "the 
firm") maximises global profit after taxes and penalties by 
choosing the level of capital use, the level of production, and 
the transfer price in each country given the country's profit 
tax rate and penalty rate. The Nash equilibrium is found 
using backward induction. By comparing the Nash 
equilibrium of corporate tax instruments (rate and penalty) 
under governments' cooperation and governments' 
competition, our theoretical model shows how government 
competition diverges corporate tax policies from a second-
best result under cooperation1.  

At this point, it should also be noted that tax competition 
has been discussed under various different definitions. We 
focus, however, on horizontal tax competition between 
governments which is a 'narrow' definition of tax competition 
used in Wilson and Wildasin (2004). They define tax 
competition as "non-cooperative tax setting by independent 

                                                           

1
 

Governments' cooperation on corporate tax policies when the 

multinational firm still shift profit through transfer pricing is still a second 

best result comparing to the first best result under a situation where there 

is no transfer pricing and governments can tax away all of the firm's 

economic rent.  
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governments, under which each government's policy choices 

influence the allocation of a mobile tax base among 

"regions" represented by these governments". Moreover, 
multinational firms manipulate transfer pricing for other 
reasons as well as the tax saving motive. For example, the 
transfer price can be strategically used to gain local market 
shares (Nielsen et al., 2003). We focus, however, only on the 
tax-saving incentive for transfer pricing.  

The paper is organised as follows. Section 2 gives an 
overview of transfer pricing and transfer pricing related 
regulation, followed by Section 3 which reviews the formal 
literature on tax competition, tax policies and transfer 
pricing, and fiscal competition and transfer pricing. Section 4 
provides theoretical models based on the two governments' 
coordination and competition. Lastly, Section 5 provides 
conclusion which summarises our findings, points out policy 
implications and suggestions for further research. 
 
2. Transfer pricing  

What price is a transfer price? According to the OECD, 
"Transfer prices are the prices at which an enterprise 

transfers physical goods and intangible property or provides 

services to associated enterprises" (OECD, 1995). Since the 
transfer of goods and services between associated divisions 
or enterprises within a firm is part of the firm's routine 
operation, the transfer price also inevitably coexists with 
those transactions. Getting the right transfer price is 
important since the transfer price affects the firm's activities 
and total profit. But what is the "optimal" transfer price of the 
firm?  

Without considering the issue of taxation, Hirshleifer 
(1956) suggests that when output is jointly determined by 
divisions within the firm or when a market for the transferred 
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good is imperfectly competitive, the optimal transfer price 
should equal the marginal cost of the seller (supply) division. 
And when there is a competitive market for the transferred 
goods, the transfer price should equal the market price for 
that good (Hirshleifer, 1956)2. In reality, however, 
determining the optimal transfer price involves more factors 
than simply marginal cost or market price especially when 
the firm operates in several jurisdictions with different tax 
rates. Taking advantage of the differences in the countries' 
tax rates, the multinational firm can strategically set its 
transfer price to minimise global tax payment3. However, the 
firm's ability to manipulate its transfer price is constrained by 
government regulations on transfer price, which could result 
in a heavy tax penalty to the firm.  

With globalisation increasing cross-country intra-
company transactions, the risk to a country's tax revenue 
from transfer pricing escalates. On the other hand, the risk to 
the firm of tax audit and penalty also increases with tougher 
government scrutiny of transfer prices. As a result, transfer 
pricing continues to be an international tax issue concerning 
both multinational firms and governments (Ernst and Young, 
2005).  

According to the second instalment of the Ernst and 
Young 2005-2006 Global Transfer Pricing Survey (the 

Survey)4
.
, tax directors completing the survey indicated that 

                                                           
2 The idea that the transfer price should equal market price is an origin to 
the "arm's length" principle of transfer price.  
3 This point is based on Horst (1971) and Copithorne (1971). These two 
papers are explored in more details later. 
4 The Ernst and Young's 2005-2006 Global Transfer Pricing Surveys was 

released in three instalments. The first instalment conducted a web-based 

survey of more than 100 financial institutions globally.  The second 

instalment, published in November 2005, interviewed 3.8 parent 

companies and 128 subsidiaries corporate in 22 countries worldwide.  
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transfer pricing is the most important tax issue to them, 
followed by issues of tax minimisation and double taxation. 
Moreover, nearly 77% of the responding companies think 
that transfer pricing will continue to be an important issue in 
the next two years. In relation to these findings, 68% of the 
respondents indicated that the tax department is involved in 
the business project at an early stage and 32% of the 
respondents stated that they used more business change to 
implement transfer pricing or tax planning than in the 
previous two years. More importantly, the collective view on 
transfer pricing by the respondent firms is best described by a 
quotation in the survey that "Transfer pricing is increasingly 

perceived as less of a compliance issue and more of a 

planning issue that contributes value" (Ernst and Young, 
2005). This is backed up by the finding that 29% of the 
respondents more frequently used transfer pricing in their tax 
planning strategy. These findings indicate that multinational 
firms will continue to take both proactive and defensive 
strategies in globally determining their transfer prices.  

Regarding government enforcement, in its second 
instalment of the Survey, Ernst and Young find that more 
countries have tax laws regulating transfer pricing including 
transfer pricing documentation requirements and penalties for 
transfer pricing adjustment. To be specific, the number of 
countries that have effective transfer pricing documentation 
rules increased from 6 countries in the year 1997 to 32 
countries in the year 2005, while 7 more countries are 
expected to have documentation rules put in place soon 

(Ernst and Young, 2005). In its third instalment
5 

of the 

                                                           

5The third instalment of the Survey, published in September 2006, 

focuses on tax authority's perspectives, interpretations and regulatory 

changes regarding transfer pricing.  
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Survey, Ernst and Young interviewed tax authorities in 39 
countries. They find that not only have the number of 
countries with transfer pricing regulations increased, but 
countries which already had well established transfer pricing 
rules have increased their resources and the level of sophisti-
cated effort in tackling transfer price manipulation. The 
Survey indicates that countries increasingly follow the "arm's 
length" principle set out in the OECD (1995) Transfer Pric-
ing Guideline. Even the non-OECD countries are found to 
apply this guideline. However, the Survey also states that 
countries have different approaches and interpretations when 
dealing with transfer pricing regardless of whether they apply 
the same OECD guidelines. This difference in individual 
countries' enforcement of transfer price results in disputes 
between tax authorities. As a result, there are attempts by the 
Pacific Association of Tax Administrators (PATA)6

 
and the 

European Union Joint Transfer Pricing Forum (EUJTPF)7
 
to 

have a common approach to transfer pricing documentation. 
Nonetheless, PATA and EUJTPF take different approaches 
in their initiations (Ernst and Young, 2006). From the Ernst 
and Young Survey, it seems that transfer pricing will 
continue to cause disputes not only between corporate 
taxpayers and tax authorities but also between tax authorities 
themselves. 
 

3. Review of literature  

The literature on tax competition mainly focuses on 
capital tax competition with the orthodox assumption that 

                                                           

6PATA is an association of the tax administrations of Australia, Canada, 

Japan and the United States of America.  
7EUJTPF consists of representatives of governments and the private 

sector who advise and consult on transfer pricing issues.  
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capital is mobile while labour is immobile between countries. 
Among the early theoretical papers, Zodrow and 
Mieszkowski (1986) model tax competition between local 
governments and find that, under fixed and perfectly mobile 
national capital stock and the identical local governments, an 
increase in the use of property tax on capital while reducing 
the lump-sum tax (or head tax) decreases the provision of 
public goods (Zodrow and Mieszkowski, 1986). Wilson 
(1986) also constructs a tax competition model between local 
governments and find that tax competition occurs when the 
rate of substitution between mobile capital and immobile 
labour is sufficiently high and tax competition causes a low 
tax rate and low local government spending. Moreover, 
welfare improves when the local government increases public 
spending (Wilson, 1986). Moving from symmetric country, 
Kanbur and Keen (1993) suggest that country size differ-
ences also contribute to the inefficiency arising from tax 
competition. By assuming that countries differ in size, they 
find that when the border is opened the smaller country cuts 
its tax rate. Furthermore, the small country's tax revenue per 
capita is higher than that of the larger country even if total 
tax revenue of the larger country is higher (Kanbur and Keen, 
1993).  

Another recent stream of the tax competition literature 
looks at the effects of tax coordination and harmonization 
such as Free Trade Agreements (FTA) and Custom Unions 
(CU) on investment. Raff (2004), for example, theoretically 
explains why FTAs may induce Foreign Direct Investment 
(FDI). They find that when at the equilibrium the external 
tariff is too low, FTAs do not attract FDI and so it is better 
for countries to agree on a CU (Raff, 2004). Kanbur and 
Keen (1993), and Tiebout (1956) suggests that tax 
harmonisation can be a welfare improvement. Baldwin and 
Krugman (2004), however, argue that when taking into 
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account an 'agglomeration rent' of industrial concentration 
which is location specific, tax harmonisation can make one or 
both governments worse off (Baldwin and Krugman, 2004).  

Theoretical model on country’s tax competition is 
confirmed by empirical findings in Devereux et al. (2004) 
that during 1982-1999 OECD member countries competed on 
both the effective marginal tax rate (EMTR) and the statutory 
tax rate. Bretschger and Hettich (2002), using a panel data of 
14 OECD countries during 1967-1997 and a measure of 
country openness, find that the corporate tax rate decreases 
with an increase in the country's openness.  

The earliest and the most well-known papers that look at 
government taxation and a multinational firm's transfer 
pricing decision are those of Horst (1971) and Copithorne 
(1971). They show that, besides losing revenue from 
engaging in tax competition, governments inevitably lose 
their tax bases through multinational companies' transfer 
pricing manipulation. Horst (1971) points out the importance 
of transfer pricing as a tax-saving device for multinational 
firms as he states 'Even if foreign production is unprofitable, 

a foreign sales agency may be established to permit the firm 

to set its transfer price below the market value in the 

importing country'. Copithorne (1971) highlights the role of 
transfer pricing as a profit-shifting device by a company that 
operates in more than one country. Moreover, Copithorne 
mentions that a government may introduce what it considered 
'a fictitious transfer price' for tax calculation purposes or it 
can negotiate with the firm on 'an acceptable transfer price' 
(Copithorne, 1971).  

Booth and Jensen (1977) extend Copithorne's work and 
find that when the firm is constrained to make a minimum 
local profit in each country and country tax rates are equal, 
there is an interior solution for the transfer price where the 
equilibrium transfer price is bounded by profit constraints 
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(Booth and Jensen, 1977). Samuelson (1982), Eden (1983), 
and Kant (1988, 1990) demonstrate that when a government 
regulates the transfer price, a multinational firm's optimal 
transfer price is bounded.  

The literatures which look directly at the issue of the 
multinational firm's transfer price and tax competition 
between governments, which is what we will construct our 
theoretical model on similar setting, are Elitzur and Mintz 
(1996), Haufler and Schjelderup (2000), Devereux et al. 
(2004), and Devereux et al. (2008). Also, Raimondos-Møller 
and Scharf (2002) studies government competition on 
transfer pricing rules. Elitzur and Mintz (1996) model a 
multinational firm who has a subsidiary located in a foreign 
country. They find that when both governments compete on 
the effective corporate tax rate under Nash strategy, it results 
in one country responding by reducing its effective tax rate 
while the other country increases its effective tax rate (Elitzur 
and Mintz, 1996). In addition, when the tax rate is 
harmonised to reduce negative externalities, both countries' 
tax rates are lower than in the competitive case (Elitzur and 
Mintz, 1996, p. 418). There are some precautions when it 
comes to interpreting the Elitzur and Mintz (1996) findings. 
Firstly in their model the transfer price is not determined by 
the firm but assigned by the home government. Secondly, the 
cost of input (manager's compensation) is tax non-deductible. 
Finally the home country exempts the foreign income of its 
resident company even when that company is the parent 
company of the multinational firm. 

Haufler and Schjelderup (2000) study an optimal tax 
policy when two small home and host governments compete 
on both a profit tax rate and a tax base. They find that when 
the governments use source-based taxation, foreign investors 
jointly own the local firm, and the issue of transfer pricing is 
presented, it is optimal for the governments to allow less than 
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a full deduction of the investment expenditure. The less than 
full deduction of investment cost results in an investment 
distortion but allows a tax rate reduction which discourages 
profit shifting (Haufler and Schjelderup, 2000). Considering 
the Nash equilibrium, they show that if the countries are sym-
metric, there will be no problem of transfer price 
manipulation at the Nash equilibrium but both governments 
would lose from the investment distortion from the less than 
full deduction of investment expenditure (Haufler and 
Schjelderup, 2000). When allowing for an asymmetric 
setting, the equilibrium is characterised by one country's tax 
rate being higher than that of another country. At the 
equilibrium the transfer price results in a higher declared 
profit in the country with a lower tax rate. However, under 
the asymmetric setting it is still optimal for both countries to 
allow a less than full deduction of investment expenditure 
(Haufler and Schjelderup, 2000). Lastly, they mention that 
due to the government's revenue constraint, their findings 
cannot be interpreted as a competition in Effective Marginal 
Tax Rate (EMTR) (Haufler and Schjelderup, 2000). This 
point, however, is picked up by the work by Devereux et al. 
(2004).  

The Devereux et al. (2004) paper comprises of both 
theoretical and empirical aspects of tax competition. As 
mentioned earlier, they find evidence of tax competition 
between OECD countries during 1982-1999. We focus here, 
however, on their theoretical model, which endogenises the 
decision on transfer price into the multinational firm's 
decision through governments' transfer pricing penalties. 
Inspired by Zodrow and Mieszkowski (1986) and Wilson 
(1986), they construct a corporate tax competition model 
between two governments who finance their public goods 
with a source-based corporate tax when capital is freely 
mobile across countries. Also, like Elitzur and Mintz (1996) 
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and Haufler and Schjelderup (2000), in their model, the 
governments impose the transfer pricing penalties on an 
intra-firm's transfer price manipulation. However, their 
model is a complex extension of the previous literature in 
two ways. Firstly, the governments compete on EMTR to 
attract capital and on statutory tax rate to attract profit 
(Devereux et al., 2004). Secondly, the price of capital is 
market determined (Devereux et al., 2004).  

Although we find the Devereux et al. (2004) model 
thoroughly analysed and very well constructed, there are 
certain points that we think can be altered to make the model 
more realistic especially on the cost of producing transferred 
intermediate goods and the formulation of tax penalty. 
Firstly, the cost of producing intermediate goods should not 
be normalised to zero as assumed in their model. Rather, 
these should be constructed to reflect the firm's true cost of 
production, i.e. labour cost. Secondly, the penalty on the 
transfer price manipulation should be proportional to quantity 
of trade between the related firms, which we think is more 
realistic since the tax penalty is usually calculated on unpaid 
tax. Since Devereux et al. (2004) assumes a discrete unit of 
transferred intermediate goods this issue is not considered in 
their model. Lastly, there is a possibility that countries can 
compete on both the statutory tax rate and the transfer pricing 
penalty rate, especially if one country wants to be viewed as 
a tax haven country, which is characterised by a low profit 
tax rate and a lenient transfer pricing rule. So, the model 
should allow for competition on penalties. Devereux et al. 
(2004) assumes equal penalty rates and so they only consider 
competition on tax rates. In Devereux et al. (2008), which is 
the published version of the paper, the cost of producing an 
intermediate good is, now, a positive constant, which is also a 
government's 'arm's length' price. And, the government 
imposes a penalty with probability equals to the difference 
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between the firm's transfer price and the 'arm's length' price. 
Although the transfer pricing penalty in Devereux et al. 
(2008) is more simplified, their results are similar to their 
previous version of the paper.  

Government competition on transfer pricing rules is 
analysed in Raimondos-Møller and Scharf (2002). They 
consider a theoretical model with a global profit maximising 
multinational enterprise (MNE) with a parent firm located in 
a home country and a subsidiary located in a host country. 
They find that the MNE's production reacts negatively 
(positively) to the home country's (host country's) imputed 
transfer price. Also, when the government's marginal 
effective cost of public funds is positive and its residents do 
not fully own the MNE, the government's optimal imputed 
transfer price reacts positively to the other country's imputed 
transfer price (Raimondos-Møller and Scharf, 2002). 
Moreover, the home country's (host country's) optimal 
imputed transfer price decreases (increases) when its 
resident's ownership of MNE increases (Raimondos-Møller 
and Scharf, 2002). They also conclude that the government's 
competition results in an over-regulated transfer price. As a 
result, a country's welfare may be improved when the transfer 
pricing rule is harmonised (Raimondos-Møller and Scharf, 
2002). However, a Pareto improvement may not occur when 
the "imputed transfer price" is harmonised to the marginal 
cost of production of the firm which is commonly regarded 
as an arm's length price (Raimondos-Møller and Scharf, 
2002). Although we agree that the "imputed transfer price" in 
Raimondos-Møller and Scharf (2002) can be considered as 
the transfer pricing rule, we want to investigate whether their 
results change when a different form of transfer pricing rule 
is assumed. Moreover, we aim to analyse whether the 
country's reaction to the transfer pricing rule changes when 
the governments compete on both the transfer price rule and 
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the statutory tax rate.  
In the next sub-section, we construct an alternative 

setting for the model of the tax rate and transfer pricing rule 
from the previous literature, especially from that of Kant 
(1988, 1990), Devereux et al. (2004), and Raimondos-Møller 
and Scharf (2002). Our theoretical model studies the profit 
tax rate and transfer pricing penalty competition between two 
governments under both symmetric and asymmetric settings. 
 
4. Theoretical model  

The model studies government competition over the 
level of the profit tax rate and/or the transfer pricing penalty 
rate. Applying the Nash equilibrium concept, we observe a 
multinational firm's decisions on the level of transfer price, 
capital investments, and production in responding to both a 
home country and a host country tax rate and transfer pricing 
penalty rate. Taking into account the multinational firm's 
optimal decisions, we then analyse each country's decision 
regarding the profit tax rate and the transfer pricing penalty 
rate.  

Our model aims to answer the following questions: 
firstly, what would be an optimal profit tax rate and transfer 
pricing penalty rate for a revenue maximising government? 
Secondly, does cooperation between governments result in a 
higher or a lower equilibrium profit tax rate and transfer 
pricing penalty rate compared with the equilibrium under 
competition? Thirdly, is an attempt by an international 
organisation such as the European Union to have a single 
transfer pricing documentation rule Pareto improving? Since 
the focus of this paper is on the government's optimal 
decision on the corporate profit tax rate (also called tax rate) 
and the transfer pricing penalty rate (also called penalty rate), 
other issues of international taxation and trade such as import 
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tariff, a profit repatriation rule, an exchange control, and an 
ownership limitation are not considered in the model.  

This section of the theoretical model begins with the 
general description and assumptions underlying the model, 
which are divided into assumptions on the multinational firm, 
and assumptions on the government's taxation and transfer 
pricing penalty. While the assumptions remain largely the 
same throughout our analysis, they are slightly adjusted to 
suit our analysis as we proceed. Next follows our definition 
of the government's transfer pricing penalty which is 
developed from the work of Devereux et al. (2004). After 
that, we analyse the theoretical models which are constructed 
as a two-stage game. In the first stage, the governments 
maximise tax revenue by either cooperatively or compet-
itively choosing the profit tax rates and/or the transfer pricing 
penalty rates. In the second stage, the multinational firm (also 
called "the firm") maximises global profit after taxes and 
penalties by choosing the amount of capital, the production 
of intermediate goods, and the transfer price in each country 
given the countries' profit tax rates and transfer pricing 
penalty rates. The equilibrium profit tax rates and/or the 
transfer pricing penalty rates are found using backward 
induction. 

As a result, based on the backward induction process, we 
begin by analysing the first best solution for governments' 
corporate tax policies when there is no transfer pricing. Then, 
the rest of the analysis is based on the situation where the 
multinational firm engages in transfer pricing manipulation 
which begins with the multinational firm's optimal decisions. 
This is followed by an analysis of the governments' optimal 
decisions on the profit tax rates given the transfer pricing 
penalty rates. Then, we analyse the governments' decisions 
on the penalty rates given the profit tax rates. This is 
followed by the last model where the governments decide on 
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both the profit tax rates and the penalty rates. In all the 
analyses of the governments' choices, we consider the 
governments' decisions in two scenarios: when the 
governments take cooperative decisions and when they take 
competitive actions. The equilibriums from the two scenarios 
are compared to provide answers the above three questions, 
which are the objectives of this chapter. Moreover, in the last 
model when the governments decide on both instruments, we 
construct the comparative static to investigate the change in 
the equilibrium when we allow exogenous variables to 
change their values.  
 

4.1. General description and assumptions  

We consider a multinational firm operating in two 
countries. It has a parent company operating in the home 
country and a subsidiary operating in the host country. The 
host country is labelled country A and the home country is 
labelled country B. Each country imposes a profit tax (ta,tb) 
and a transfer pricing penalty (Za,Zb).The subsidiary in coun-
try A produces a final good (Qa) and intermediate goods (Yb) 
and exports Yb to its parent company in country B at a transfer 
price (qa). The parent produces a final good (Qb) and 
intermediate goods (Ya) and exports Ya to its subsidiary in 
country A at a transfer price (qb). The model description is 
illustrated in the diagram below:  
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Figure 1. Description of model 

 
 
Assumptions on the multinational firm  

1. The firm consists of a parent firm located in the home 
country (country B), which is the resident country of the 
firm and a subsidiary firm located in the host country 
(country A). The subsidiary in country A is wholly 

owned by the parent company.  
2. The firm locates in countries A and B. The location 

decision is decided prior and so is not considered in our 
analysis. This can be thought of as a situation where the 
relocation of the multinational firm is too costly and is 
not economically viable.  

3. The objective of the multinational firm is to maximise its 
global profit after taxes and expected penalties. The level 
of the multinational firm's profit is denoted Πg.  

4. The firm's production of final goods (Qi) and 
intermediate goods (Yi), capital investments (Ki), and 
transfer prices (qi) are centrally decided, where subscript 
i represents country A or B.  

5. The firm's transfer prices take values between zero and 
one, qi ϵ [0,1]. This assumption is essential to the model 
as it simplifies the transfer pricing penalty defined in the 
model. Moreover, the range between zero and one of the 
transfer price may be interpreted as the range of 
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percentage points of the firm's cost of sale. For example, 
60 percent of cost of production plus mark-up.  

6. The parent and the subsidiary have the same production 
technology and their production functions of the final 
goods are assumed to be Cobb-Douglas with decreasing 
returns to scale, so α+β < 1.  

7. The final good (Qi) is sold only on the market where it is 
produced. It is produced using capital (Ki) and 
intermediate good (Yi) as factors of production. The 
production function for final goods is  

Qi = f(Ki, Yi) = Ki
α Yi

β 

where i is the country where production takes place 
(country A, B).  

8. The intermediate goods (Yi) is produced using only 
labour (Li) as a factor of production. Moreover, we 
assume that a unit of the intermediate goods (Yi) is 
produced using a unit of labour (Li).  

Yi = Li 

9. The firms are small price-takers who operate in large and 
competitive markets in each country. Based on this 
assumption, we assume that;  

9.1. Capital (Ki) in both countries is available to the 
firm at a constant world marginal cost of r.  

9.2. Labour (Li) in both countries is available to the 
firm at a constant marginal cost of w.  

9.3. Prices of the firm's final goods (p) are greater 
than zero, p > 0, and equal in both countries and 
are determined by the world market and 
unchanged with the firm's supply.  
Moreover, we assume that r, w and p are not 
affected by taxes and transfer pricing penalties.  

 

Assumptions on taxation and transfer pricing penalties  

1. Each government's objective is to maximise tax revenue 
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(Ti)8. Both governments apply transfer pricing rules and 
penalties.  

2. The home government taxes the worldwide profit of its 
resident company but provides a tax credit for foreign 
tax payment. The host government imposes a corporate 
tax on the profit of the firm operating in its jurisdiction. 
The corporate profit tax rate (ti) is bounded between zero 
and one, 0 ≤ ti ≤ 1. In calculating income tax liability, the 
firm's capital expenses are fully deductible.  

3. Each government applies the same transfer pricing rule, 
which results in the same value of tax authority's transfer 
price (ha = hb = h). Having countries apply the same 
internationally accepted transfer pricing rule, our model 
reflects the practice of tax authorities in most countries 
who usually follow the transfer pricing guidelines set by 
OECD or UN. The transfer pricing guideline verifies the 
method that a country uses to derive the "arm's length 
transfer price" or the tax authority's transfer price. When 
the countries' derived transfer prices (h) are equal, there 
is no double taxation occurring from inconsistent values 
of h. Based on Devereux et al. (2004) we assume 
properties of h such that  
3.1. h is a random variable and the actual value of h is 

unknown to taxpayers.  
3.2. The distribution of h is common knowledge to both 

taxpayers and governments and h is uniformly 
distributed on [0,1] (Standard uniform distribution).  

 By assuming h as a random variable and h ϵ [0,1], 
our assumption reflects the audit practices of the 

                                                           

8An alternative setting is to have the governments maximise country 

welfare. However, this involves a parameter for the firm's ownership 

structure by domestic and foreign residents, which further complicates the 

model.  
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governments. As when conducting a tax audit, the 
government may define an acceptable range of the 
firm's transfer price with attached probability. This 
acceptable range of transfer price may result from 
different methods used in calculating the "arm's 
length transfer price" or it may base on an estimated 
industrial average9. As a result, h does not 
necessarily equal the firm's actual production cost.  

 Moreover, the range between zero and one of the 
government's transfer price may be interpreted as a 
percentage point, for example, 80 percent of the 
estimated cost of production for the whole industry.  

4. The transfer pricing penalty rate (ζ) is assumed to have a 
positive value but can be different in the two countries, ζi 
> 0.  

 5. A tax audit is undertaken costlessly. The probability of 
the firm being audited in each country equals θi  

 
4.2. Defining the transfer pricing penalty  

The analysis of the transfer pricing penalty is developed 
from Devereux et al. (2004). Each country's transfer pricing 
penalty (Zi) is a function of the penalty rate (ζi), and the 

proportional difference between the firm's transfer price (qi) 
and the tax authority's transfer price (h). However, the model 
differs from that of Devereux et al (2004) by assuming that Zi 
is also a function of the intra-firm trade. The transfer pricing 
penalty (Zi) in our model is defined in the most general form 
by  

                                                           

9 For example, in Elitzur and Mintz (1996) the host country employs an 

industrial estimate on the firm's rate profit on sales (Elitzur and Mintz, 

1996, pp. 406-407).  
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Zi = z(ζ
i
,Yi,qi,h) 

 
Having the penalty determined by the volume of trade, 

the penalty is calculated on the firm's under-reported tax 
base. A more realistic setting is to have the penalty based on 
underpaid tax, which reflects the tax regulations in most 
countries. However, such a setting creates further complexity 
in the penalty function. Nonetheless, the transfer pricing 
penalty rate, in our model, can also be interpreted as a 
combining rate between the profit tax rate and the transfer 
pricing penalty rate, which will result in the penalty based on 
an underpaid tax.  

In each country, the government treats the intra-firm 
transfer price differently depending on whether that transfer 
price is the price of the import or the price of the export. On 
the one hand, the government wants the firm in its 
jurisdiction to pay the lowest possible imported price so that 
the firm's cost of production is minimal. As a result, the 
importing firm is penalised only when it is over-paying for its 
import. We define that the level of the over-pricing or under-
pricing of the intermediate goods as determined by the 
divergence of the firm's transfer price (qi) from the 
government's arm's length price (h). So, the firm over-prices 
the import when qi – h > 0. As a result, the penalty of the 
importing government depends on the maximum between qi 

–h and 0, max {(qi -h),0}.  
On the other hand, the government prefers the firm in its 

jurisdiction to charge the highest possible exported price so 
that the firm can earn the highest possible profit. As a result, 
the exporting firm is penalised only when it under-charging 
for its export. Since the firm under-prices the export when h - 

qi > 0, as a result, the penalty of the exporting government 
depends on the maximum between h - qi and 0, max {(h-

qi),0}.  
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As we assume that the government's transfer price (h) is 
a random variable, the magnitude of the firm's over-pricing 
or under-pricing are attached to probabilities. The 
governments' penalties, then, depend upon the probability of 
the firm overpricing its import (P(h < qi)) and the probability 
of the firm under-pricing its export (P(h > qi)).  

From the assumptions that the firm's transfer price (qi) 
takes the value between zero and one, qi ϵ [0,1], the 
government's transfer price (h) is uniformly distributed on 
[0,1], and the distribution of h is common knowledge, the 
value of P(h < qi) and P(h > qi) are;  
 

P(h < qi) =  qi 

and  
P(h > qi)=(1-qi) 

 
Since in our model each government is both the 

importing-country and the exporting-country, we define the 
governments' penalties in each case as the following.  
 
(i) When the country is the importing-country 

Z
i

im
 = ζ

i
Yi P(h < qj)max{(qj - h),0} 

where  Z
i

im 

is the transfer pricing penalty in the importing-

country; Subscript j represents either country A or country B, 
where j  ≠ i. 

Substituting P(h < qj)= qj into Z
i

im
 

Z
i

im
 = ζ

i
Yi qj max{(qj - h),0}   (1) 
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(ii) When the country is the exporting-country 

Z
i

ex
 = ζ

i
Yi P(h > qi)max{( h- qi),0} 

where Z
i

ex
 is the transfer pricing penalty in the exporting-

country.  

Substituting P(h>qi)=(1- qi) into Z
i

ex
 

Z
i

ex
 = ζ

i
Yi (1- qi) max{( h- qi),0}  (2) 

In the following sections, our models are based on a two-
stage game. In the first stage of the game, the tax authority in 
each country maximises its tax revenue by choosing the tax 
rate (ti) and/or the transfer pricing penalty rate (ζ

i
) taking into 

account how the multinational firm reacts. Our model 
considers both situations where ti and/or ζ

i 
are the outcome of 

cooperation and the outcome of competition. In the second 
stage, the multinational firm maximises its profit after tax 
and penalty by choosing the amount of capital (Ki), the 
amount of intermediate good (Yi), and the level of intra-firm's 
transfer price (qi) in each country given the countries' profit 
tax rates and transfer pricing penalty rates. The equilibrium 
tax rates and transfer pricing penalty rates are found using 
backward induction, which is a method commonly used in 
the tax competition literature.  
 

4.3. The firm's optimal decisions  

In the second stage of the two-stage game, the 
multinational firm maximises its global profit (Πg) after taxes 
and penalties, which are a combination of its profit after taxes 
less expected penalties in country A and B, given the 
countries' profit tax rates and transfer pricing penalty rates. 
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Note that the firm's expected penalty in each country also 
depends upon the probability (θi) of the firm being audited in 
each country. The firm's global profit after taxes and 
penalties is given by,  
 ��  = �1 − �	
��
	� �	� +  ����	 − �
 − �
	  − ���	� 

 + �1 − ��
��
��  ��� +  �	��� − �
 − �
�  − �	��� 

 − �	���	
 −  ������
  
 

The firm operates in each country as both an importer 
and an exporter. As a result, the firm's expected penalty in 
each country consists of the expected penalties as an exporter 
and an importer.  

The firm's expected transfer pricing penalty in country 
A, E(Za), is  
 ���	
 =  �	����	��� +  ���	��

 

 

Substitute  �	��   
and �	��  from (1) and (2)  

 ���	
 =  �	� 	 �	 ����!"#$���  −  ℎ
, 0(
+  � 	 �� �1 − �	
��!"#$�ℎ − �	
, 0(
 
           (3)  

 
From the assumption that h is uniformly distributed on [0,1] 
and the distribution of h is common knowledge, the values of 
E(max{(qb - h),0}) and E(max{(h - qa),0}) are 
 

��!"#$���  −  ℎ
, 0(
 = E���
 − ��ℎ
 =  �� − ��2 =  ��2  

            (4) 
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��!"#$�ℎ − �	
, 0(
 = ��ℎ
 − E��	

= �1 −  �	
 − +1 − �	2 , =  +1 − �	2 , 

             (5) 
 
Substitute (4) and (5) into (3)  
 

���	
 =  �	  +12  	�	��- + 12  	���1 − �	
-,
=  12 �	 	 ��	��- + ���1 − �	
-
 

     (6) 
  
The firm's expected transfer pricing penalty in country B, 
E(Zb), is  ����
 =  ���������� +  ������

  
 

Substitute  ����   
and ����  from (1) and (2)  

 ����
 =  ��� � �� �	��!"#$��	  −  ℎ
, 0(
+  � � �	 �1 − ��
��!"#$�ℎ − ��
, 0(
  
            (7) 
 
Again, from the assumption that h is uniformly distributed on 
[0,1] and the distribution of h is the common knowledge, the 
value of E(max{(qa -h),0}) and E(max{(h-qb),0}) are 

��!"#$��	 − ℎ
, 0(
 = ���	
 − ��ℎ
 =  �	 − �	2=  �	2  

               (8) 
 



Thammasat Review of Economic and Social Policy 
Volume 5, Number 1, January – June 2019 

 

34 

��!"#$�ℎ − ��
, 0(
 = ��ℎ
 − E���

= �1 −  ��
 − +1 − ��2 , =  +1 − ��2 , 

            (9) 
 
Substitute (8) and (9) into (7)  
 

����
 =  ��  +12  ����	- + 12  ��	�1 − ��
-,
=  12 �� � ����	- +  �	�1 − ��
-
 

            (10) 
 

To simplify our analysis, we assume that �� equals one, 
which means the tax authorities always detect when the firm's 
transfer price deviates from h. This assumption can be 
relaxed without changing the results of the following 
analysis. By assuming θa = θb =1, (6) and (10) become  
 

���	
 =  12  	 ��	��- +  ���1 − �	
-
 

           (11) 
 

����
 =  12  �  ����	- + �	�1 − ��
-
 

           (12) 
 
From (11) and (12), the firm's global profit after taxes and 
penalties becomes  
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��  = �1 − �	
��
	� �	� +  ����	 − �
 − �
	  − ���	�  
+  �1 − ��
��
��  ��� +  �	��� − �
 − �
�  
− �	��� − 12  	 ��	��- +  ���1 − �	
-

−  12  � ����	- +  �	�1 − ��
-
 

 
The firm maximises its global profit by choosing Ki, Yi and 
qi. Solving the firm's first order conditions gives the optimal 
solutions for Ki, Yi and qi, which are  


	 = ./ 012034       (13) 
 

�	 = �/ 43∝12034        (14) 
 


� = .6 012034         (15) 
 

�� = �6 43∝12034         (16) 
 �� =  78 9 7: ;<:<8;<:         (17) 

 �	 =  7: 9 78 ;<8<8;<:        (18) 

 
where 
 

/ =  -<8=9-<:7:=;<8<:;-<:7:9-<:78;-<:=9-<:7:=9�78 9 7: 
>
�?978
�<8;<:
   

 

6 =  -<8=9-<878=;<8<:;-<8789-<87:;-<:=9-<:78=9�78 9 7: 
>
�?97:
�<8;<:
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. =  + 12@,
��;�9? ��A� ?9��;�9? +1�,

?�;�9?
 

 

� =  + 12@,
?9��;�9? ��A� ��;�9? +1�,

?�;�9?
 

 
From (13) to (16), the firm's optimal decisions on its 

production and capital use depend on the price of final goods, 
the cost of production, the tax rates, and the transfer pricing 
penalty rates but not the transfer prices.  

The second-order sufficient conditions for a local 
maxima at the above optimal solutions require that Hessian 
matrix is negative definite which means that the determinants 
of the odd-numbered principle minors of the Hessian matrix 
are negative and the determinants of the even-numbered 
principle minors of the Hessian matrix are positive (Chiang, 
1984). In this case, we checked that the Hessian matrix at the 
above optimal solutions is negative definite and, so, satisfies 
the second-order conditions.  

Having the transfer pricing penalty in the model, we find 
that the government's corporate profit tax affects the firm's 
optimal production even though the tax is levied on the firm's 
pure profit10.  Similar to our findings, Elitzur and Mintz 
(1996) find that the transfer pricing rules affect the 
multinational firms. These results differ from what is 
suggested in Copithrone (1971) that the international firm's 
outputs are not affected by the tax rate when the tax is levied 
on the firm's pure profit. 

Furthermore, from (17) and (18), the firm's optimal 

                                                           

10 A pure profit tax, in our model, is represented by the model's 

structure that all of the firm's cost of production is tax-deductible.  
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transfer pricing depends on the tax and transfer pricing 
penalty rates. The transfer price (qi) decreases when the 
country, where the production takes place, increases the 
profit tax rate (ti). And qi increases when the other country, 
where the firm exports to, increases the profit tax rate (tj) 
(where j represents either country A or B and j ≠ i). These 
results are consistent with most of the literature, which states 
that the multinational firm's transfer price depends on 
country's tax rates (Horst, 1971; Haufler and Schjelderup, 
2000; and Devereux et al., 2004).  

 
4.4. Government decision on profit tax rates given penalty 

rates  

In this section, we present models of the governments' 
decisions on profit tax rates (ti) when the transfer pricing 
penalty rates (ζi) are exogenously determined. In the first 
stage of the game, given that the transfer pricing penalty rates 
(ζi) are exogenously determined, countries maximise tax 
revenue (or joint-tax revenue) by choosing tax rates (ti) 
taking into account how the multinational firm reacts. In the 
second stage, the multinational firm maximises its profit after 
tax and penalty by choosing the amount of capital (Ki), the 
amount of intermediate goods (Yi) and the level of the intra-
firm transfer price (qi) in each country. The equilibrium tax 
rates are found using backward induction.  

In the cooperative case, each country takes into 
consideration the effect of its tax and penalty rates on the 
other country's tax revenue. Technically, this is done by 
having the countries maximise their joint tax revenue given 
the firm's optimal solutions presented in (13) to (18). The 
governments' tax revenue are  
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B	 =  �	��
	��	� + ����	 − �
 − �
	 − ���	�
+  12  	��	��- + ���1 − �	
-
 

           (19) 
 B� =  ����
����� + �	��� − �
 − �
� − �	���

+  12  �����	- +  �	�1 − ��
-
 

            (20) 
 
With a cooperative decision, the governments' joint-revenue 
is  
 B =  B	 +  B� =  �	��
	��	� + ����	 − �
 − �
	 − ���	�

+  12  	��	��- +  ���1 − �	
-

+ ����
����� + �	��� − �
 − �
� − �	���
+  12  �����	- +  �	�1 − ��
-
 

           (21) 
 
The first-order condition for ta is  
 CBC�	 =  CBC
	

C
	C�	 + CBC�	
C�	C�	 + CBC�	

C�	C�	 + CBC
�
C
�C�	 + CBC��

C��C�	
+ CBC��

C��C�	 + CBC�	 = 0 

           (22) 
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The first-order condition for tb is  
 CBC�� =  CBC
	

C
	C�� + CBC�	
C�	C�� + CBC�	

C�	C�� + CBC
�
C
�C�� + CBC��

C��C��
+ CBC��

C��C�� + CBC�� = 0 

           (23) 
 

Ideally, given that the transfer pricing penalty rates are 
exogenously determined, simultaneously solving the first-
order conditions in (22) and (23) would give us the equilib-
rium tax rates when countries take a cooperative decision. 
Also, solutions which result from simultaneously solving 
the first-order conditions must satisfy the following second-
order sufficient conditions to ensure that they maximise the 
countries' joint-tax revenue. The second-order sufficient 
conditions are  
 C-BC�	- < 0, C-BC��- < 0 

and  C-BC�	-  C-BC��- > C-BC�	C�� 

 
The equilibrium tax rates cannot be found without 

adopting numerical values of p,w,r,α  and β. The numerical 
analysis assumes baseline values of p = 10; w = 0.1; r = 0.5; 
α =0.4 and β = 0.4. Based on these values, we solve the 
first-order conditions for ti given exogenous values of ζ

i
. 

The following figure plots the optimal tax rates at a given 
value of ζ

a 
and ζ

b 
=0.202. The reason for choosing the 

constant value of country B's transfer pricing penalty rate 
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(ζb) to be ζ
b 

=0.202 is derived from our symmetric model, 

which is shown later. 
 

Figure 2. Cooperative optimal tax rates given ζb = 0.202 

 
 

From Figure 2, holding ζb =0.202 when the penalty rate 

of country A is lower than that of country B (ζa < 0.202), 

country A's tax rate in the cooperative regime is higher than 
that of country B (ta > tb). On the contrary, when the penalty 
rate of country A is higher than that of country B (ζa > 

0.202), country A's tax rate in the cooperative regime is 
lower than that of country B (ta <tb). Moreover when both 
countries' penalty rates are equal (ζa = ζb = 0.202), there are 

two optimal tax rates which maximise the countries' joint-tax 
revenue: (ta,tb) = (0.897,0.800) and (ta,tb) = (0.800,0.897).  

Appendix A1 shows the government's optimal tax rates 
at a given pair of transfer pricing penalty rates and its effect 
on the firm's capital use and the production in country A (A), 
capital use and production in country B (B), the transfer 
prices (qa, qb), the country's revenue (Ta, Tb), the 
governments' joint-revenue (T), and the firm's net profit (Ig). 
From Appendix A1, we find that when the governments 
cooperatively decide on the profit tax rates, it is optimal for 
the country with a lower (higher) exogenous penalty rate to 
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have a higher (lower) profit tax rate. In addition, at a given 
pair of exogenous penalty rates when the optimal tax rate of 
country A is greater than that of country B (ta >tb), the firm's 
capital investment and production in country A is less than 
that of country B. Moreover, regardless of the level of the 
exogenous penalty rates, the firm reports a higher transfer 
price in the country with a higher optimal tax rate. The joint-
tax revenue is at a maximum when both countries' penalty 
rates are at the minimum. Appendix A1 demonstrates that 
when the exogenous penalty rate of country B, which is held 
constant, is set to increase (from ζb 

= 0.180 to ζb 
= 0.202 and 

0.220), the countries' joint-tax revenue is at a maximum when 
the penalty rate of country A is at a minimum and the penalty 
rate of country B is also at a minimum (in this case when (ζa, 

ζb) = (0.05, 0.180)). This finding suggests that both countries 

should set their penalty rates at the minimum rates possible in 
order to maximise their joint tax revenue. 

In the Competitive case, we investigate equilibrium tax 
rates when countries compete in the choice of tax rates (ti) 
given that transfer pricing penalty rates (ζi) are exogenously 

determined. Each government simultaneously maximises its 
tax revenue by choosing ti given ζi, the firm's optimal 

solutions for Ki, Yi and qi as presented in (13) to (18), and the 
other country's tax rate. The objective functions of country A 
and B, Ta and Tb, are as presented in (19) and (20) 
respectively.  
 
Country A's first-order condition is  CB	C�	 =  CB	C
	

C
	C�	 + CB	C�	
C�	C�	 + CB	C�	

C�	C�	 + CB	C
�
C
�C�	

+ CB	C��
C��C�	 + CB	C��

C��C�	 + CB	C�	 = 0 

           (24) 
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Country B's first-order condition is  CB�C�� =  CB�C
	

C
	C�� + CB�C�	
C�	C�� + CB�C�	

C�	C�� + CB�C
�
C
�C��

+ CB�C��
C��C�� + CB�C��

C��C�� + CB�C�� = 0 

            (25) 
 

The Nash equilibrium tax rates in this competitive game 
are found by simultaneously solving the countries' first-order 
conditions in (24) and (25) for ta and tb. Also, solutions which 
results from simultaneously solving the first-order conditions 
must satisfy the following second-order sufficient conditions 
to ensure that they maximise each country's tax revenue. The 
second-order sufficient conditions for country A and B are  
 C-T	C�	- < 0 "GH C-T�C��- < 0  

 
We consider equilibrium tax rates using the numerical 

analysis where p = 10; w =0.1; r =0.5; α = 0.4 and β =0.4. By 
solving the countries' first-order conditions, the equilibrium 
tax rates at a given value of ζa and ζb =0.202 are shown in the 

following figure. Again, the constant exogenous value of ζb 

=0.202 is derived from the symmetric model which is 
presented later.  

From the figure below, by holding ζb =0.202 the optimal 

tax rates of both countries increase as ζa increases. The tax 

rate of country A increases faster than that of country B. 
Moreover, the optimal tax rates are equal, ta = tb = 0.56, when 
ζa= ζb = 0.202.  
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Figure 3. Competitive optimal tax rates given ζb =0.202 

 
 

Further analysis in Appendix A2 shows the optimal tax 
rates in the competitive regime at a given pair of transfer 
pricing penalty rates and its effect on the firm's capital use 
and production in country A (A), capital use and production 
in country B (B), transfer prices (qa,qb), country's revenue 
(Ta,Tb), and the firm's net profit (Πg). From Appendix A2, we 
find that as the transfer pricing penalty rate of country A (ζa) 

increases (holding the penalty rate of country B constant), the 
optimal tax rates of both country A and B increase. 
Moreover, when both countries compete on the profit tax 
rates, it is optimal for the country with a higher exogenous 
penalty rate to have a higher profit tax rate and the country 
with a lower exogenous penalty rate to have a lower profit 
tax rate. However, an increase in both countries' optimal tax 
rates when ζa increases does not always increase a country's 

tax revenue. Lastly, Appendix A2 shows that the firm's net 
profit after taxes is maximised when ζa, ta and tb are at the 

lowest level. Moreover, the firm's net profit is at a maximum 
when ζb 

is at a minimum (in this case when ζb 
=0.180). 

Interestingly, as the optimal tax rates of both countries 
increase, the firm increases its capital investment and 
production in both countries. Moreover, the firm reports a 
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higher transfer price in a country with a higher exogenous 
transfer pricing penalty rate.  

To conclude, although we cannot find the general 
equilibrium of tax rates given that transfer pricing penalty 
rates are exogenously determined, some points can still be 
made. By assuming the same set of numerical values of p, w 
,r ,α ,β ,ζa and holding ζb constant, we are able to make some 
comparison of the equilibrium tax rates and its effects when 
governments take either cooperative or competitive 
decisions. Based on our numerical analysis, it is clear that at 
given penalty rates, the optimal tax rates for both countries 
are higher when governments take a cooperative decision 
than when they take competitive actions. This finding 
suggests that tax competition results in too-low tax rates, 
which is in-line with most of the tax competition literature 
such as Wilson (1986), though Elitzur and Mintz (1996) 
suggested that tax harmonisation requires a reduction of tax 
rates. 

However, moving from the competitive to the 
cooperative equilibrium tax rates does not guarantee an 
increase in a country's tax revenue and, also, its provision of 
public goods. For example, when ζa 

and ζb 
are exogenously 

given at 0.10 and 0.202 respectively, the equilibrium tax rates 
for both countries are higher in the cooperative case (ta 
=0.800 and tb =0.751) than in the competitive case (ta =0.032 
and tb =0.053). If the government moves from competitive to 
cooperative equilibrium tax rates, country A's revenue 
decreases (from 59,729 to -1,609,800) while country B's 
revenue increases (from 65,456 to 1,834,981). Nonetheless, 
moving from competitive to cooperative regime is Pareto 
improving when considering the world level of public goods, 
which is financed by tax revenue. This point suggests that 
governmental cooperation on tax rate is efficiency enhancing 
as it increases global level of public goods compared to the 
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results under government's competition. In addition, the 
countries' joint-tax revenue, under cooperative regime, is at a 
maximum when the penalty rates of both countries are at a 
minimum. This finding suggests that both countries should 
set their penalty rates at the minimum rates possible in order 
to maximise their joint-tax revenue and also the public goods 
provision.  

Moreover, in the competitive case, when the exogenous 
penalty rate in country A is lower than that of country B (ζa < 

ζb), the optimal tax rate in country A is also lower than that of 

country (ta < tb) and the firm's capital investment and 
production is higher in country A than that in country B. The 
opposite occurs when ζa > ζb. Furthermore, in the competitive 

case, the firm reports a higher transfer price in a country with 
a higher exogenous transfer pricing penalty rate. This 
suggests that when governments compete on tax rate for 
mobile tax base, it is optimal for a country whose transfer 
pricing rule is relatively more lenient than the other to 
maintain a relatively lower tax rate than the other. This is 
what we observe in small tax haven countries which usually 
have a low tax rate and a less restrictive transfer pricing rule.  

On the contrary, in the cooperative case, when the 
exogenous penalty rate in country A is lower than that of 
country B (ζa < ζb), the optimal tax rate in country A is higher 

than that of country B (ta > tb) and the firm's capital 
investment and production is lower in country A than that in 
country B. The opposite occurs when ζa > ζb. Also, when ζa = 

ζb, it is both optimal for cooperative governments to either 

have ta > tb or ta < tb. In addition, under the cooperative 
regime the firm reports a higher transfer price in a country 
with a higher optimal tax rate (regardless of the difference in 
the countries' transfer pricing penalty rates).  
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4.5. Government decision on penalty rates given tax rates  

In this section, we present models of the governments' 
decisions on transfer pricing penalty rates (ζi) when profit tax 

rates (ti) are exogenously determined. These models reflect a 
situation where countries first compete on tax rates and later 
on either cooperate or compete on transfer pricing penalty 
rules. In both the cooperative and competitive cases, the 
equilibrium transfer pricing penalty rates are based on a two-
stage game. In the first stage of the game, given that tax rates 
(ti) are exogenously determined, countries maximise tax 
revenue (or joint-tax revenue) by choosing transfer pricing 
penalty rates (ζi) taking into account how the multinational 

firm will react. In the second stage, the multinational firm 
maximises its profit after taxes and penalties by choosing the 
amount of capital (Ki), the amount of intermediate good (Yi), 
and the level of intra-firm transfer price (qi) in each country. 
The equilibrium transfer pricing penalty rates are found using 
backward induction. 

In the cooperative case, given that tax rates are 
exogenously determined, countries A and B maximise their 
joint-tax revenue (T) presented in (21) by choosing the 
transfer pricing penalty rates (ζi), taking into account the 

firm's optimal solutions for Ki, Yi, and qi as presented in (13) 
to (18). The first-order conditions can be written as 

 CBC 	 =  CBC
	
C
	C 	 + CBC�	

C�	C 	 + CBC�	
C�	C 	 + CBC
�

C
�C 	
+ CBC��

C��C 	 + CBC��
C��C 	 + CBC 	 = 0 

           (26) 
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CBC � =  CBC
	
C
	C � + CBC�	

C�	C � + CBC�	
C�	C � + CBC
�

C
�C �
+ CBC��

C��C � + CBC��
C��C � + CBC � = 0 

           (27) 
 

Given that the tax rates are exogenously determined, 
simultaneously solving (26) and (27) would give us the 
equilibrium transfer pricing penalty rates when countries take 
a cooperative decision. Also, solutions which result from 
simultaneously solving the first-order conditions must satisfy 
the following second-order sufficient conditions to ensure 
that they maximise the countries' joint-tax revenue. The 
second-order sufficient conditions are  

 C-BC 	- < 0, C-BC �- < 0 

and  C-BC 	-  C-BC �- > C-BC 	C �   
 

We undertake a numerical simulation where p = 10; w 
=0.1; r =0.5; α =0.4 and β =0.4 and solve the governments' 
first-order conditions for ζa and ζb for given exogenous values 

of ta and tb. More specifically, we hold country B's tax rate at 
a constant value of tb =0.056 while country A's tax rate (ta) 
takes the values ta ϵ{0.01,0.056,0.10}. Our choice of a 
constant value of tb =0.056 is justified by the symmetric 
model which is presented later. The following figure 
illustrates the equilibrium transfer pricing penalty rates given 
ta =0.01 and tb =0.056.  
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Figure 4. Cooperative optimal penalty rates given ta =0.01, tb 
=0.056 

 
 

In Appendix A3 we show the government's optimal 
transfer pricing penalty rates under the cooperative regime at 
a given pair of tax rates and its effect on the firm's capital use 
and production in country A (A), capital use and production 
in country (B), transfer prices (qa and qb), country's revenue 
(Ta and Tb), country's joint-revenue (T), and the firm's net 
profit (Πg). We find that for a given pair of exogenous tax 
rates although there are multiple equilibriums for the optimal 
penalty rates; each equilibrium yields the same effects on the 
firm's capital use and production in each country, and the 
government's joint-revenue. However, each equilibrium, at a 
given pair of exogenous tax rate, causes different results on 
the level of transfer prices, the firm's profit after taxes and 
penalties, and the tax revenue in each country. Our numerical 
simulation finds that the firm does not always report a higher 
transfer price in the country with the higher optimal penalty 
rate. For example, given ta =0.100 and tb =0.056, the optimal 
cooperative penalty rates of countries A and B are ζa = 0.212 

and ζb 
=0.184 respectively. Based on these values of ζa and ζb, 

the firm reported transfer prices in countries A and B are qa 
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=0.451 and qb =0.548 respectively. Furthermore, the 
countries' joint-tax revenue is at a maximum when the 
exogenous tax rates are harmonized (ta = tb = 0.056). In 
addition, the firm's profit after taxes and penalties is at a 
maximum when the exogenous tax rates are harmonised. 
Lastly, we find that the optimal penalty rate of a country with 
a lower exogenous tax rate can be either higher, lower, or 
equal to the optimal penalty rate of another country with a 
higher exogenous tax rate. 

In the competitive case, countries compete only on the 
transfer pricing penalty rates while tax rates are exogenously 
determined. Countries A and B maximise their tax revenues 
given the firm's optimal solutions presented in (13) to (18). 
The objective functions of countries' A and B (Ta and Tb) are 
as presented in (19) and (20) respectively. The first-order 
condition can be written as 

 CB	C 	 =  CB	C
	
C
	C 	 + CB	C�	

C�	C 	 + CB	C�	
C�	C 	 + CB	C
�

C
�C 	
+ CB	C��

C��C 	 + CB	C��
C��C 	 + CB	C 	 = 0 

           (28) 
 CB�C � =  CB�C
	

C
	C � + CB�C�	
C�	C � + CB�C�	

C�	C � + CB�C
�
C
�C �

+ CB�C��
C��C � + CB�C��

C��C � + CB�C � = 0 

           (29) 
 

Ideally, solving the first-order conditions as presented in 
(28) and (29) given various exogenous values of ta and tb 

would give us optimal ζa and ζb for the competitive regime. 

Also, solutions which results from simultaneously solving the 
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first-order conditions must satisfy the following second-order 
sufficient conditions to ensure that they maximise each 
country's tax revenue. The second-order sufficient conditions 
for country A and B are  

 C-B	C 	- < 0, C-B�C �- < 0 

 
We employ a numerical analysis where we assume p = 

10; w =0.1; r =0.5; α =0.4 and β = 0.4 and solve the 
government's first-order conditions for ζ

a 
and ζ

b 
at a given 

exogenous values of ta and tb. Moreover, we hold country B's 
tax rate at a constant value of tb =0.056. The following figure 
shows the countries' optimal transfer pricing penalty rates at a 
given value of tba and tb =0.056.  
 
Figure 5. Competitive optimal penalty rates given tb =0.056 

 
 

From the above graph, as country A's tax rate increases 
(holding country B's tax rate constant at tb =0.056), its 
transfer pricing penalty rate also increases while country B's 
transfer pricing penalty rate decreases. When the exogenous 
tax rates are equal, ta = tb = 0.056, both countries' optimal 
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penalty rates are equal at (ζ
a 

= ζ
b
 = 0.202. Moreover, when ta 

< 0.056, country A's optimal penalty rate is lower than that of 
country B and when ta > 0.056, country B's optimal penalty 
rate is lower than that of country A.  

Appendix A4 shows the governments' optimal transfer 
pricing penalty rates under the competitive regime at a given 
pair of tax rates and its effect on the firm's capital use and 
production in country A (A), capital use and production in 
country B (B), transfer prices (qa,qb), country's revenue 
(Ta,Tb), and the firm's net profit (Πg). From Appendix A4, 
when country A's tax rate increases (holding country B's tax 
rate constant), the optimal transfer pricing penalty rates of 
country A increases. Moreover, when the exogenous tax rate 
of country A is higher than that of country B (ta  > tb), the 
optimal penalty rate of country A is higher than that of 
country B (ζ

a 
> ζ

b
). When the exogenous tax rate of country 

A is lower than that of country B (ta < tb), the optimal penalty 
rate of country A is lower than that of country B (ζ

a 
< ζ

b
). 

And when both countries' exogenous tax rates are equal (ta = 

tb), their optimal penalty rates are equal (ζ
a 

< ζ
b
). However, a 

higher (a lower) optimal penalty rate in a country does not 
always result in a higher (a lower) reported transfer price in 
that country. For example, for 0.02 ≤ ta ≤ 0.05 and tb =0.01, 
the optimal transfer pricing penalty rate of country A is 
greater than that of country B (ζ

a 
> ζ

b
). With these optimal 

choices, the firm reports a lower transfer price in country A 
than in country B (qa < qb).  

Furthermore, when ta increases while holding tb constant 
at 0.01, the firm increases capital use and production in both 
countries. On the contrary, when ta increases while holding tb 
constant at 0.056 and 0.10, the firm decreases its capital use 
and production in country A but increases its capital use and 
production in country B. This finding suggests that when an 
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exogenous tax rate of the other country is low enough (in this 
case, when tb = 0.01), an increase in a country's exogenous 
tax rate may increase the firm's capital use and production in 
that later country. Lastly, we find that the firm's profit after 
taxes and penalties is at a maximum when the exogenous tax 
rates of both countries are at the minimum.  

To conclude, although we could not make a point 
comparison of equilibrium transfer pricing penalty rates 
given the exogenous tax rates between cooperative and 
competitive governments, some points can still be made from 
our numerical simulation. Firstly, the multiple equilibrium 
under the cooperative regime leads us to conclude that even 
if countries compete on tax rates (or have different tax rates) 
if they work in cooperation in setting the transfer pricing 
rules, it can be optimal for them to have different transfer 
pricing penalty rates. The "optimal" transfer pricing penalty 
rates mean those rates which maximise the joint-tax revenue 
and, so, maximise the world level of public goods provision. 
As a result, we think that an attempt by the OECD to have a 
single transfer pricing penalty rules (or rates in our model) 
may not be an only optimal solution for small cooperative 
governments who still compete on tax rates or have different 
exogenous tax rates. Moreover, even when the exogenous tax 
rates are harmonised, the optimal penalty rates of the 
cooperative governments can either be different rates or be 
the same rates. A similar argument is suggested by 
Raimondos-Møller and Scharf (2002) that harmonising the 
arm's length principle may not be a Pareto improving.  

Secondly, we find that when the countries compete on 
transfer pricing penalty rates, the country with a high tax rate 
should maintain a high penalty rate and only reduce the 
penalty rate (or become more lenient toward transfer pricing) 
when the other country increases its tax rate. On the other 
hand, the country with a low tax rate (such as a tax haven 
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country) should keep its penalty rate low and only increase 
its penalty rate when it can increase its tax rate. This is what 
we observe in small tax haven countries which usually have a 
low tax rate and a less restrictive transfer pricing rule.  

 
4.6. Government decision on both tax and penalty rates  

In this section we assume that countries A and B are 
identical and each country maximises its tax revenue by 
simultaneously choosing both a profit tax rate and a transfer 
pricing penalty rate. Under both cooperative and competitive 
regimes, by assuming that both countries are identical it will 
be the case that there is a symmetric equilibrium with ta = tb 

and ζa = ζb.  

In the cooperative case, we assume that country A and 
country B harmonise their tax rates and transfer pricing 
penalty rates such that ta = tb = t and ζa = ζb = ζ and maximise 

their joint-tax revenue with respect to these harmonised tax 
and penalty rates. In the second stage, taking the 
governments' harmonised tax rates and penalty rates as given, 
the firm maximises its profit after taxes and penalties by 
choosing Ki, Yi, and qi. The firm's objective function when 
the countries harmonise tax rates and transfer pricing penalty 
rates is 

 ��  = �1 − �
��
	�  �	� +  ����	 − �
 − �
	 – ���	�
+ �1 − �
��
��  ��� +  �	��� − �

− �
� – �	���
+ 12    ��	��- +  ���1 − �	
-

− 12    ����	- +  �	�1 − ��
-
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Simultaneously solving the firm's first-order conditions with 
respect to Ki, Yi and qi give the following optimal solutions 
for the firm.  


	 = . +4� − 4�� +  1 − � ,
��;�9?

 

�	 = � +4� − 4�� +  1 − � ,
?9∝�;�9?

 


� = . +4� − 4�� +  1 − � ,
��;�9?

 

�� = � +4� − 4�� +  1 − � ,
?9∝�;�9?

 

�� =  12 

�	 =  12 

 
Note that we checked that the Hessian matrix at the 

above optimal solutions is negative definite and, so, satisfies 
the second-order sufficient conditions.  

In the first stage, the governments maximises their joint-
tax revenue (Ta + Tb) given the above optimal decisions of 
the firm. As the tax rates and the penalty rates of country A 
and country B are equal under harmonisation, their objective 
functions are also equal, Ta = Tb. So, maximising the 
countries' joint-tax revenue is equivalent to maximising 2Ta. 
With harmonised tax rates and transfer pricing penalty rates, 
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country A's objective function is  
 B	 =  ���
	��	� + ����	 − �
 − �
	 − ���	�

+  12  ��	��- +  ���1 − �	
-
 

   
The first-order conditions are  
 CB	C� =  CB	C
	

C
	C� + CB	C�	
C�	C� + CB	C�	

C�	C� + CB	C
�
C
�C�

+ CB	C��
C��C� + CB	C��

C��C� + CB	C� = 0 

            (30) 
 CB	C =  CB	C
	

C
	C  + CB	C�	
C�	C + CB	C�	

C�	C + CB	C
�
C
�C 

+ CB	C��
C��C + CB	C��

C��C + CB	C = 0 

           (31) 
 

 Simultaneously solving (30) and (31) would give us 
the optimal harmonised tax rate and transfer pricing penalty 
rate (t and ζ) for the cooperative regime. Also, solutions 
which results from simultaneously solving the first order 
conditions must satisfy the following second-order sufficient 
conditions to ensure that they yield maximum value of the 
countries' joint-tax revenue (in this case, the joint-tax revenue 
is represented by the country A's tax revenue). The second-
order sufficient conditions are  
 C-B	C�- < 0, C-B	C - < 0 

and  
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C-B	C�-  C-B	C - > C-B	C�C    
 

We consider a numerical simulation with the parameter 
values p = 10; w =0.1; r =0.5; α =0.4 and β =0.4. Based on 
this parameter values, we find that the harmonised solution 
which is a global maxima is (t,ζ)  = (1,0).  

In the competitive case, each government maximises its 
tax revenue by choosing ti and ζi given firm's optimal 

solutions for Ki, Yi and qi presented in (13) to (18), and other 
country's tj and ζ

j 
as fixed. Because the countries are 

symmetric, solving the first-order conditions for country A 
also gives the solution for country B. As a result, the 
following algebra is shown only for country A's 
maximisation problem. The objective functions of country A 
(Ta) is as presented in (19). Country A's first-order conditions 
are  
 CB	C�	 =  CB	C
	

C
	C�	 + CB	C�	
C�	C�	 + CB	C�	

C�	C�	 + CB	C
�
C
�C�	 + CB	C��

C��C�	
+ CB	C��

C��C�	 + CB	C�	 = 0 

    (32) 
 CB	C 	 =  CB	C
	

C
	C 	 + CB	C�	
C�	C 	 + CB	C�	

C�	C 	 + CB	C
�
C
�C 	

+ CB	C��
C��C 	 + CB	C��

C��C 	 + CB	C 	 = 0 

           (33)  
 

Simultaneously solving (32) and (33) would give us both 
country A and country B optimal tax rates and transfer 
pricing penalty rates for the competitive regime. Also, 
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solutions which results from simultaneously solving the first 
order conditions must satisfy the following second-order 
sufficient conditions to ensure that they maximise each coun-
try's tax revenue. The second-order sufficient conditions for 
each country (in this case, country A) are  

 C-B	C�	- < 0, C-B	C 	- < 0 

and  C-B	C�	-  C-B	C 	- > C-B	C�	C 	   
 

Again, we consider the same numerical simulation as in 
all previous models with the parameter values p = 10; w =0.1; 
r =0.5; α =0.4 and β =0.4. Based on these parameter values, 
we solve country A's first-order conditions for ta and ζ

a
, 

which gives an optimal solution of (ta , ζa) = (0.056, 0.202). 

In the previous models, this optimal solution for ta and ζa 

(also tb and ζ
b
) was used as the constant rates for the 

exogenous tax rates or transfer pricing penalty rates. 
Moreover, since in the previous numerical simulation we 
assume the same parameter values for p, w, r, α, and β, this 
enables us to cross check the results of our models11. Also, it 
should be emphasised that at (ta , ζa) =(0.056, 0.202) the 

second-order sufficient conditions are satisfied, which 
ensures that it maximises country A's tax revenue.  

By comparing the results from our numerical simulation, 
we find that the equilibrium tax rate when the two identical 

                                                           
11 Recall that for the competitive regime, when the exogenous penalty 
rates are equal, ζ

a 
= ζ

b 
=0.202, the optimal tax rate also equal, ta = tb 

=0.056 and when the exogenous tax rates are equal, ta = tb = 0.056, the 
optimal penalty rate also equal, ζ

a 
= ζ

b 
=0.202. 
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governments take a cooperative decision is higher than the 
equilibrium tax rate when they take competitive actions. On 
the contrary, the equilibrium transfer pricing penalty rate 
when the two identical governments take a cooperative 
decision is lower than the equilibrium penalty rate when they 
take competitive actions. These results suggest that 
government competition results in too low a tax rate and too 
high a transfer pricing penalty rate. Next, we provide 
comparative statics analysis in order to investigate further if 
these results still hold when we change the parameter values 
for p, w, r, α, and β.  

Furthermore, we compare the equilibrium tax rate and 
transfer pricing penalty rate for the cooperative regime with 
those for the competitive regime for various parameter values 
of rate of return on capital (α), rate of return on intermediate 
goods (β), cost of labour (w), cost of capital (r) and price of 
final goods (p). The result, shown in Appendix A5, suggests 
that regardless of the value of the exogenous variables α, β, 

w, r, and p, the equilibrium tax rate for the cooperative 
regime is higher than those for the competitive regime while 
the equilibrium transfer pricing penalty rate for the 
cooperative regime is lower than those for the competitive 
regime. Moreover, the equilibrium tax rate and penalty rate 
for the competitive regime decrease with an increase in the 
numerical values of α and β. Furthermore, changes in r and p 
have no effect on equilibrium tax and penalty rates for both 
regimes, while change in w only affects equilibrium for the 
competitive regime.  

Some conclusions can be drawn from this comparative 
analysis. Firstly, when the firm's production efficiency is 
improved (when α or β increases), for example from an 
improvement in production technology or efficiency of 
labour, the firm's cost of production decreases. Consequently, 
the firm's profit before taxes and penalties increases and, so, 
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each government's tax base increases. As a result, each 
government can afford to reduce further both its tax rate and 
transfer pricing penalty rate when competing with each other 
over both policy instruments.  

Secondly, since we assume that capital in both countries 
is available to the firm at a constant world marginal cost r 
and the firm's price of final goods (p) in both countries is 
equal and determined by the world market, as a result 
changes in r and p will affect each country symmetrically. 
Consequently, changes in r and p will not change the 
equilibrium tax rate and penalty rate for neither cooperative 
case nor competitive case.  

Thirdly, although we also assume that labour in both 
countries is available to the firm at a constant world marginal 
cost w, its change affects the equilibrium tax rate and penalty 
rate for the competitive case. This is because the firm uses 
labour to produce intermediate goods (Y) which are traded 
between countries. As a result, a change in w does not 
necessarily affect each country symmetrically. Consequently, 
we find that an increase in w raises the equilibrium tax rate 
and transfer pricing penalty rate for the competitive case. 
Regarding the cooperative case, since the objective for the 
cooperative case is to maximise the joint-tax revenue, it does 
not matter if the change in w does not affect each country 
symmetrically. Consequently, the change in w does not 
change the equilibrium for the cooperative case.  
 

5. Conclusion and Policy Implications 

This paper is motivated by our aim to find a 
government's optimal corporate tax that maximises revenue 
(or welfare) as well as minimises distortions of the firm's 
choices of investment and profit location12

 
when government 

                                                           

12 It is assumed that firm's production location has already been decided. 
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faces internationally mobile capital and profit, inter-
governmental fiscal competition or cooperation, and a 
multinational firm that uses transfer pricing to shift profit. In 
doing so, we constructed theoretical models of tax 
competition and tax coordination between two governments 
when a multinational firm minimises taxes through transfer 
pricing and the governments have two policy instruments: the 
tax rate and the transfer pricing penalty rate. To our 
knowledge, although there are number of papers that have 
studied inter-governmental tax competition under the context 
of the multinational firm's profit shifting through transfer 
prices such as Elitzur and Mintz (1996), Haufler and 
Schjelderup (2001), Devereux et al. (2004), and Devereux et 
al. (2008), they, however, did not allow countries to compete 
on transfer pricing penalty rates. On the other hand, 
Raimondos-Møller and Sharf (2002) studied government 
competition on transfer pricing rules, however, they did not 
allow countries to compete on tax rate. This makes our 
theoretical model different from other standard tax 
competition models with transfer pricing as we allow 
governments to compete on two corporate tax instruments: 
the corporate tax rate on pure profit and the transfer pricing 
penalty rate to provide a disincentive to the firm from profit-
shifting.  

The objectives were to answer the following questions: 
firstly, what would be an optimal profit tax rate and transfer 
pricing penalty rate for a revenue maximising government? 
Secondly, does cooperation between the government results 
in a higher or a lower equilibrium profit tax rate and transfer 
pricing penalty rate compared with the equilibrium under 
                                                                                                                       

Also, our models do not consider the firm's choices of financing. The 

latter point could be viewed as assuming the firm is only financed by 

equity.  
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competition? Finally, is an attempt by an international 
organisation such as the European Union to have a single 
transfer pricing documentation rule a Pareto improving? We 
approached these three questions by constructing our models 
under two circumstances: when the governments take 
cooperative decisions and when they take competitive 
decisions. We investigated the governments' decisions when 
the multinational firm engages in transfer pricing 
manipulation. Our analysis based on three cases: when gov-
ernments compete or cooperate on corporate tax rates, on 
transfer pricing penalty rates, and on both rates. In all three 
cases, we demonstrated that even when each country impose 
corporate income tax on a multinational firm's pure profit, 
because of international mobility of tax base, the firm's 
decisions on level of production (capital investment and 
production of intermediate goods), and profit location are 
distorted by the difference in the host and the home countries' 
tax rates and transfer pricing penalty rates.  

In the first case, the governments decide on the tax rates 
given the exogenous transfer pricing penalty rates. Based on 
our numerical analysis, we found that at given penalty rates, 
the optimal tax rates for both countries are higher when 
governments take a cooperative decision than when they take 
competitive actions. This suggests that tax competition 
results in too-low tax rates, which is suggested in most tax 
competition literature, such as Wilson (1986). Also, we found 
that moving from competitive to cooperative regime is Pareto 
improving when considering the world level of public goods, 
which is financed by tax revenue. This point suggests that 
governmental cooperation on tax rate is efficiency enhancing 
as it increases global level of public goods compared to the 
results under government's competition, which is suggested 
in most tax competition literature such as Elitzur and Mintz  
(1996), and Zodrow and Mieszkowski (1999). Also, we 



Thammasat Review of Economic and Social Policy 
Volume 5, Number 1, January – June 2019 

 

62 

found that when the countries' exogenous penalty rates are 
different, under the government cooperation, the optimal tax 
rate in each country also different, which is similar to what 
was suggested in Dhillon et al. (1999) that tax cooperation 
between asymmetric governments results in unequal tax 
rates. In addition, the countries' joint-tax revenue, under 
cooperative regime, is at a maximum when the penalty rates 
of both countries are at a minimum. This finding suggests 
that both countries should set their penalty rates at the 
minimum rates possible in order to maximise their joint-tax 
revenue and also the public goods provision. Moreover, we 
found that when government competes on tax rate for mobile 
tax base, it is optimal for a country whose transfer pricing 
rule is relatively more lenient than the other to maintain a 
relatively lower tax rate than the other. This is what we 
observe in small tax haven countries which usually have a 
low tax rate and a less restricted transfer pricing rule.  

In the second case, the governments decide on the 
transfer pricing penalty rates given the exogenous tax rates. 
We found that that even if countries compete on tax rates (or 
have different tax rates) if they work in cooperation in setting 
the transfer pricing rules, it is optimal for them to either have 
different or equal transfer pricing penalty rates. As a result, 
an attempt by the OECD to have a single transfer pricing 
penalty rules (or rates in our model) may not be the only 
optimal solution for small cooperative governments. 
Moreover, we found that when the governments take 
competitive decisions it is optimal for a country with a lower 
exogenous tax rate to set a lower penalty rate and for a 
country with a higher exogenous tax rate to set a higher 
penalty rate. Again, our results from the competitive regime 
reflects what we observe in the small tax haven countries 
who usually have low to zero tax rates, and the less restricted 
transfer pricing rules.  
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In the third case, the symmetric governments decide on 
both the tax rates and the transfer pricing penalty rates. We 
found that the fiscal competition results in too-low a tax rate 
and too-high a transfer pricing penalty rate compared with 
the results when governments make cooperative decisions.  

Some policy implications can be suggested from the 
above findings. First, when the transfer pricing penalty rates 
are decided prior to the tax rates, to compete for a mobile tax 
base a country with a lenient transfer pricing rule should 
maintain a low tax rate and a country with a tougher transfer 
pricing rule should maintain a high tax rate. Second, when 
the tax rates are decided prior to the penalty rates and the 
governments compete on the transfer pricing rules for a 
mobile tax base, again, it is optimal for a country with a low 
tax rate to have a lenient transfer pricing rule and a country 
with a high tax rate to have a tougher transfer pricing rule. 
Third, when the tax rates are decided prior to the penalty 
rates and the governments cooperate on the transfer pricing 
rules, the optimal penalty rate of a country with a lower tax 
rate can either be higher, lower, or equal to the optimal 
penalty rate of another country with a higher tax rate. 
Fourth, even when the tax rates are harmonised prior to the 
penalty rates, the optimal penalty rate of each government 
can either be different or be equal. As a result, an attempt by 
the OECD to have a single transfer pricing rule may not 
necessary be an only optimal solution for the cooperative 
governments. Lastly, taking into account that countries 
compete on tax base with each other, either openly or closely, 
a country must identify who are major competitors before 
strategically choosing combination of tax rate and/or penalty 
rate to effectively save its tax base and tax revenue.       
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A2 Optimal competitive tax rates given penalty rates 
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A2 Optimal competitive tax rates given penalty rates (continued) 
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A3 Optimal Cooperative transfer pricing penalty rates given tax rates 
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A3 Optimal Cooperative transfer pricing penalty rates given tax rates (continued) 
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A4 Optimal competitive transfer pricing penalty rates given tax rates 
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A5 Comparative statics analysis when governments are symmetric 
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A5 Comparative statics analysis when governments are symmetric (continued) 

 


