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1. Introduction 
 

Twenty years ago, Gordon and Wilson published a seminal paper on Formulary 

Apportionment (hereafter referred to as FA) in Econometrica (Gordon-Wilson, 1986). They 

suggested in particular that this way of distributing the tax base of a multijurisdictional 

company among the jurisdictions in which it operates, in order to be taxed, could increase tax 

competition.  That paper was primarily motivated by the adoption of such a system by states 

in the US and it gave rise in turn to a large volume of economic literature, mainly in North 

America (see e.g. Mintz and Smart, 2004). 

 

The European Union is currently discussing the replacement of the present system, based on 

OECD model tax treaties (hereafter referred to as SA for Separate Accounting) with such a 

system (EU Commission, 2001).  As a consequence, we observe a renewed interest in 

research into the pros and cons of taxing multijurisdictional firms using an FA system (see 

e.g. Sorensen, 2004). Moreover, the discussion is being conducted within the context of 

strong tax competition between jurisdictions. Very recently, the opinion of the advocate 

general to the European Court of Justice in the Mark and Spencer vs David Halsey (HM 

Inspector of Taxes) case has brought again to the forefront the issue of group relief for cross 

border losses; such a relief is included in the EU move to FA proposal but it can also be set up 

separately as a desirable targeted measure, as recognised by the EU Commission itself and 

strongly supported by Unice, the EU wide association of employers (Unice, 2000). 

 

Compared to existing literature – see the references at the end of the paper – this contribution 

attempts to reshape the discussion on the respective merits of SA and FA in a broader context, 

defined in terms of strategic opportunities for multijurisdictional enterprises (denoted MJE in 

the rest of this paper), and characterisations of the economic environment. We introduce 

devices for tax-shifting, such as the opportunities presented by transfer pricing strategies, and 

the risk of incurring losses.  In this way, we encompass a number of areas which are relevant 

for both a theoretical and a policy-oriented debate. 

 

For the reader who is not familiar with tax institutions, let us note that under SA, every 

affiliate of an MJE is taxed in the jurisdiction where it operates and possible losses are only 

deductible against each affiliate’s own future profits according to a carry-forward process.  In 

MARCEL GERARD - ARPEGE / FUCAM – 2005 



 3

comparison, under FA, the profits of the various affiliates of an MJE, operating within a given 

perimeter in terms of geography and ownership, are first consolidated. They are then 

redistributed among the jurisdictions of operation according to a given formula – such as the 

distribution of property, of sales or of labour costs, or some combination of these factors – in 

order to allow each government to tax its own part of the consolidated profit at its own 

corporate income tax rate. Hence FA implies interjurisdictional loss offset within the 

consolidation perimeter. However, cross-border loss offset can also be introduced within an 

SA framework, without moving to FA.  

 

In the rest of this paper, we discuss these two alternative tax designs and investigate their 

effects on the strategic behaviour of both MJEs and government authorities. We summarise 

our findings in a series of propositions, which are supported by our model.  

 

In section 2 of this paper, we investigate a simple, benchmark, situation with only two 

jurisdictions involved and no room for strategic tax shifting opportunities for the MJE. We 

start considering the MJE operates under SA, then we investigate a move to FA and its 

consequences for both the MJE and the jurisdictions authorities. We show in particular that , 

depending on the apportionment formula used, the move to FA can either keep unchanged or 

decrease tax competition.  

 

Then, in section 3, next to the two active jurisdictions, we introduce a passive one – we define 

an active jurisdiction as one where the MJE has an active entity, as opposed to a jurisdiction 

where the firm has only a passive entity, not hosting a real investment –  and we first show 

that, under SA, transfer pricing strategies and other tax-shifting opportunities globally reduce, 

at given tax rates, the fraction of investment in the lower-taxing active jurisdiction observed 

in the benchmark case. We also show that those devices reduce the sensitivity of the 

distribution of investment to tax changes and, pushing up tax rates at Nash equilibrium, the 

degree of interjurisdictional tax competition. However, moving to FA eliminates such 

opportunities and acts as an incentive to increase the fraction of investment in the lower-

taxing active jurisdiction, the sensitivity of the distribution of investment to tax changes and 

the degree of interjurisdictional tax competition. As a consequence, the reform may boost tax 

competition, although the composition of the apportionment formula qualifies that result, 

making it unambiguous only when apportionment is solely function of the distribution of 

property (investment). Thereby we extend the Gordon-Wilson results into a broader context.  
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On the other hand, we show in section 4 that permitting the MJE to compensate losses among 

its affiliates located in different jurisdictions allows it to use a tax-shifting and insurance 

device.  Thus, under SA, the fraction of investment in the lower-taxing active jurisdiction is 

reduced, as are also the sensitivity of the distribution of investment to tax changes and the 

degree of interjurisdictional tax competition.  In consequence, tax rates at Nash equilibrium 

go up and a move to FA may have the same consequences as some given above when tax 

shifting opportunities are removed. On this point, the paper follows Gerard and Weiner (2003, 

2005).  

 

Finally section 5 suggests conclusions, including some lessons for the conduct of fiscal policy 

and avenues for further and related research.  

 

 

2. A Simple Model of Investment Distribution and Tax 
Competition 
 

Let us start by focusing on a standard problem : the location choice of an investment by an 

MJE and the tax competition between two tax authorities in order to attract investment onto 

their territory.   

 

A multijurisdictional firm has to distribute a given real unitary investment as a fraction α  in 

jurisdiction i and a fraction 1 α−  in jurisdiction j. One unit of investment produces annually 

one unit of a consumption good. The MJE has to serve a fraction q – not a decision variable 

for the MJE (suppose that the excess of sales over production in one jurisdiction is met by 

direct export from the other jurisdiction) – of that unit to market i and a fraction 1-q to the 

other market, in both cases at price p. There is no cost of operating production, so that the 

rates of profit are equal across jurisdictions; in other words, the two jurisdictions are identical 

except for demand for goods, and possibly for tax rates. The MJE wants to maximise its value 

V.  

 

From a fiscal and legal point of view, consider that entity in jurisdiction i is a parent company 

or entity while that in jurisdiction j is either a branch or a subsidiary. If entity in j is a branch 

it gets profits which, under separate accounting, SA, are taxed locally and then transferred to 
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the parent entity where they are tax exempt. If entity in j is a subsidiary its profits are, under 

the same tax design, also taxed locally; then they are repatriated to the parent company 

located in i, under the form of dividends which are not taxed in that country based on the 

exemption principle. As long as the tax rate in the parent jurisdiction does not exceed that in 

the one of the subsidiary, the application of the exemption principle encompasses that of the 

imputation mechanism. Under Formulary Apportionment, FA, a single consolidated tax base 

is computed for the two entity together, which is then distributed between the two 

jurisdictions in line with a predetermined formula, here a linear combination of the 

distribution of investments and sales, measured on a destination basis. 

 

Throughout the paper we assume that there are no depreciation allowances and that the 

horizon of time can be approximated by infinity. In addition, in sections 2 and 3, there is no 

risk. Also, notice that in this model there is no room for change in the total amount of 

investment, but only for a substitution effect between alternative locations of fractions of a 

total amount of investment deemed to be equal to unity. 

 

2.1. Under Separate Accounting 
 

Let us first examine the behaviour of the MJE, then of the governments, assuming separate 

accounting, SA. 

 

a) The Multijurisdictional Firm 

Under that tax design, each affiliate is taxed on its own local profit by local authorities. 

Therefore the tax bases in i and j are  

 i
pB
r

α=  (1) 

and  

 ( )1j
pB
r

α= −  (2) 

respectively. Denote by iτ  the corporate tax rate in jurisdiction i and by jτ  its counterpart in j 

and use a common discounting rate r, assuming the horizon of time approximated by infinity. 

We introduce a cost of departing from an initial distribution of investment 
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 ( ) ( 2
02

c )γα α α= −  (3) 

Then the MJE maximises its value 

 ( )i i j j
pV B B c
r

τ τ= − − − α  (4) 

with respect to α . The f.o.c. of this problem is  

( ) ( ) ( )0' 0j i j i
dV p pc
d r rατ τ τ τ γ α α
α
= − − = − − − =  

 
and we obtain an equilibrium value for α  

 0
j i p

r
τ τ

α α
γ
−

° = +  (5) 

where ° refers to this benchmark SA case. The sensitivity of that value to tax changes is given 

by the equations 

 0 , 0
i j

d p d p
d r d r
α α
τ γ τ γ

= − < = >  (6) 

 

b) The Governments 

The tax rates decided by the authorities of the respective jurisdictions are such that they 

maximise the social welfare function of each jurisdiction. Let us say, for i,  

 ,i i i i
pW sV uT T
r

τ α= + =  (7) 

where s is the fraction of the MJE owned by taxpayers of i and u is the shadow price of public 

funds, . Then the f.o.c. for government i is  1u >

 ( ) 0i
i

i i

dW p p du s u
d r r d

αα τ
τ τ

= − + =   

so that 

 

( ) ( )
0

0

2

j i
i

i

j

u s u s p
d p ru u
d r

ru s
u s p

τ τα
τ αα γ

τ γ

γ α τ

−− − ⎡ ⎤
° = − = +⎢ ⎥

⎣ ⎦

⎡ ⎤−
= +⎢ ⎥− ⎣ ⎦

 (8) 

an increasing function of the tax rate in the other jurisdiction. We further check the stability 

requirement that 
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 1
2

i

j

d u s
d u s

0τ
τ

−
> = >

−
  

Similarly, in the other jurisdiction, 

 ( ) ( )1 1j
j

j j

dW p p du s u
d r

αα τ
τ τ

= − − − − =⎡ ⎤⎣ ⎦ 0
r d

  

and 

 ( )
( ) ( )0

1
1

2 1j

u s r
u s p

γ
iτ α

− −
τ

⎡ ⎤
= − +⎢ ⎥− − ⎣ ⎦

 (9) 

Then, introducing the sole restriction that .5s =  we obtain the following benchmark values of 

the tax rates at Nash equilibrium 

 ( )00 1
2i

rr u sk
p u s p

γ αγ ατ
−⎡ ⎤−

° = +⎢ ⎥−⎣ ⎦
 (10) 

and 

 ( )0 01
2j

r ru sk
p u s p

γ α γ ατ
−⎡ ⎤−

° = +⎢ ⎥−⎣ ⎦
 (11) 

with 

 2
2

1
2

u s
u sk
u s
u s

−
−=
−⎛ ⎞− ⎜ ⎟−⎝ ⎠

  

As a consequence, equation (5) becomes  

 (0 1 2
3 2
u s
u s

)0α α α−
° = + −

−
 (12) 

and, especially, in a symmetric case 

 0
0 , ,i j

ru s s
u p 0 .5γ αα α τ τ α−

° = ° = ° = = =   

 

The tax base in i, the tax revenue and the social welfare level in that jurisdiction are then 

respectively 

 ( )0 1 2
2i

p uB k
r u s

α α α0
p
r

⎡ ⎤° = = + −⎢ ⎥−⎣ ⎦
  

 

 ( ) ( )00
0

1
1 2

2 2i

rr u s u pT k k 0p u s p u s r
γ αγ α α

−⎡ ⎤− α⎡ ⎤° = + + −⎢ ⎥ ⎢ ⎥− −⎣ ⎦⎣ ⎦
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 ( ) ( )i j
pW s c T u s T
r

α⎛ ⎞° = − ° − ° + − °⎜ ⎟
⎝ ⎠

i   

and adaptation to the case of symmetric jurisdictions is straightforward. 

 

2.2. Under Formulary Apportionment 
 

Under Formulary Apportionment, FA, a common consolidated tax base, B, is first computed 

for the whole MJE. Then that consolidated tax base is apportioned in line with a 

predetermined formula. Suppose that the formula is a linear combination of two criteria, the 

distribution of property (investment) on the one hand, that of sales, computed on a destination 

basis, on the other hand. That means a variable which is under the control of the MJE – 

property, since the MJE decides on the distribution of its investment – and another one which 

is not under such control – sales. Actually, that distinction is a simple way to introduce 

variability in the mobility of – and the elasticity to – the tax base under FA. Notice that if, for 

sales, we adopt the alternative principle, that of origin, using sales is equivalent to using 

property in this model.  Formally, 

 ( )1iB q Bλα λ= + −⎡ ⎤⎣ ⎦  (13) 

and 

 ( ) ( )( )1 1 1jB q Bλ α λ= − + − −⎡⎣ ⎤⎦  (14) 

with 

 pB
r

=  (15) 

 

a) The Multijurisdictional Firm 

The program of the MJE still consists in maximising equation (4) with however the tax bases 

redefined using equations (13) and (14). It turns out that  

 0
j iFA p

r
τ τ

α α
γ

λ
−

= +  (16) 

and 

 ,
FA FA

i j

d p d
d r d
α αλ p

r
λ

τ γ τ γ
= − =  (17) 

so that  
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Proposition 1: In the conditions of this model, under FA, (1) investment in the 

lower-taxing jurisdiction is, at given tax rates, at most as large as under SA, and 

(2) that investment is at most as sensitive to tax changes as under SA. 

 

Corollary 1:  In the conditions of this model, under FA, if the sole criterion of 

apportionment is not a decision variable of the MJE ( )0λ = , the distribution of 

total investment among the jurisdictions is unaffected by changes in tax rates.  

 

b) The Governments 

At the level of public authorities, the problem is the same as previously with the tax bases 

however redefined accordingly using equations (13) and (14). Then the reaction function are 

 ( )0 1
2

FA FA
i

qu s r
u s p

λα λ
τ

λ
+ −

jγ τ
⎡ ⎤−

= +⎢ ⎥− ⎣ ⎦
 (18) 

and 

 ( )
( )

( ) ( )( )01 1 1 1
2 1

FA FA
j i

u s q
r

u s p
λ α λ

τ
λ

− − − + − −
γ τ

⎡ ⎤
= +⎢ ⎥− − ⎣ ⎦

 (19) 

with again 

 1
2

i

j

d u s
d u s

0τ
τ

−
> = >

−
  

Comparing the reaction functions (18) and (19) with their counterparts (8) and (9) 

immediately shows that the slopes are unaffected by the move to FA while the intercepts are 

either increased (  or unchanged )1λ < ( )1λ = . Proceeding as previously, thus introducing the 

sole restriction that , we obtain the following values for the tax rates at Nash 

equilibrium, to be compared with (10) and (11) 

.5s =

 ( ) ( ) ( )( )0 01 1 1 1
2

FA
i

q qu sk r
p u s p

λα λ λ α λ
τ γ

λ λ
+ − − + − −⎡ ⎤−

= +⎢ ⎥−⎣ ⎦
 (20) 

and 

 ( ) ( )( ) ( )0 01 1 1 1
2

FA
j

q qu sk r
p u s p

λ α λ λα λ
τ γ

λ λ
− + − − + −⎡ ⎤−

= +⎢ ⎥−⎣ ⎦
 (21) 

From that comparison, it turns out that 

   , ,FA FA
i j i jτ τ τ τ λ≥ ° °⇔ ≤1
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Moreover, now 

 ( ) ( )( )0
0

1 2 1 1 2
3 2

FA qu s
u s

λ α λ
α α

λ
− + − −−

= +
−

 (22) 

which is equal to its counterpart under SA if the sole element in the apportionment formula is 

property. Especially, for symmetric jurisdictions 

 0 , ,FA FA FA
i j

u s q r s q
u p

α α τ τ γ α
λ 0 .5−

= = = = = =   

From (13) and (22), 

 ( ) ( )( ) ( )( )
2

0
0

1 2 1 1 2
1 1

3 2
FA
i

qu s pB q
u s r

λ α λ λ
λα λ

λ
⎡ ⎤− + − −−

= + + − −⎢ ⎥−⎣ ⎦
  

 
and again the tax base under FA equals that under SA if the sole apportionment criterion is 

the distribution of property.  

 
A tentative conclusion then arises, 

 

Proposition 2: In the conditions of this model, (1) under FA, tax rates at Nash 

equilibrium, are at least as large as under SA, so that (2) tax competition is at most 

as strong under FA as under SA. 

 

Corollary 2a:  In the conditions of this model, (1) under FA, if the sole criterion 

of apportionment is the distribution of property, tax rates at Nash equilibrium, tax 

revenues and social welfare levels are identical as under SA, so that (2) tax 

competition is as strong under FA as under SA.  

 

Corollary 2b:  In the conditions of this model, (1) under FA, if the criteria of 

apportionment include (viz. reduce to) the distribution of sales (using the 

destination principle), tax rates at Nash equilibrium are higher than under SA and 

less dependent on (viz. independent of) MJE decisions, so that (2) tax competition 

is reduced (viz. eliminated).  

 

So far however, we have left aside tax shifting strategic behaviours which are permitted to 

MJE’s under SA, but most often no longer allowed under FA. Time has come to introduce 

them and to revise our tentative conclusions accordingly. 

 

MARCEL GERARD - ARPEGE / FUCAM – 2005 



 11

 

3. Tax-shifting strategies 
 

We consider three tax shifting strategies thereafter.   

 

The first one, called Intra-Firm Trade, IFT, consists in transferring goods (at least on paper) 

from one entity to the other at an exogenously given transfer price in order to allow each 

entity to serve its own local market.  In other words, now, if q  is larger than α , the quantity 

q α−  is no longer exported by the entity in j to customers in i,  but it is sold, within the MJE, 

by entity in j to entity in i in order to be further sold on the i retail market by the local entity 

of the group. There is thus room for intra-firm trade. In that setting the price used for intra-

firm trade purposes is the wholesale price for the good produced and sold by the MJE, also 

known as the arm’s length or full competition price. We note that wholesale price wp  with 

0 wp p< ≤ .  

 

A strategic consequence of that new setting – and mutatis mutandis for the other strategies 

investigated below –  is that, in response to tax changes, the firm can now substitute moving 

real investment, deemed to be a costly activity, with conducting intra-firm trade, supposed to 

be less costly; therefore it has the opportunity to save cost. Since, for the firm, the cost of 

redistributing the overall profit between the two local tax bases is reduced, one can expect 

that, for the jurisdictions, the cost of tax revenue, in terms of tax cut, is also reduced, so that 

equilibrium tax rates can be higher. 

 

The second strategy consists in shifting a fraction b of the tax base of the active entities to a 

passive entity located in jurisdiction k where the corporate tax rate kτ  is pre-determined and 

small; there is no demand for the good in that jurisdiction nor any possibility of setting up a 

real investment there. Practically the parent entity invests in share an amount b in the passive 

entity which pays out dividends to its parent; the passive entity is deemed to be located in a 

jurisdiction whose tax system, despite its attractiveness, does not make it a tax heaven and 

thus does not disallow dividends from k to be tax exempt in i – notice that within the EU it is 

enough therefore that k be a Member State. Entity in k makes a loan to each active entity and 

receives interests which are tax exempt at source but fully taxed in k before being turned onto 

dividends and repatriated to the parent entity in i. The value of b is chosen in such a way that 
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the active entities are not convinced of thin capitalisation. In other words, departing b from 

zero has a cost. That kind of strategy is abundantly formalised in Gerard and Gillard (2004) – 

which talk about inter-modal finance since they allow interest to be turned onto dividend and 

vice versa at some nodes of their interjurisdictional network – and is similar in spirit to that 

considered by Mintz and Smart (2004). 

 

The last tax-shifting strategy expands the first one by manipulating the transfer price used 

within the MJE. The transfer price p* chosen by the firm may be different from the arm’s 

length price wp  practiced between independent traders on the wholesale market for the good; 

however we assume that departing from that price has a cost. There is a large amount of 

literature on such kind of strategies, let us mention especially Elitzyr and Mintz (1996) and 

Nielsen , Raimondos-Moller and Schjelderup (2003). 

 

3.1. Under Separate Accounting 
 

The problem of the MJE still consists in maximising its value, but now with respect to three 

variables, α ,  and  which all have a cost, assumed to be quadratic. Next to the cost of 

redistributing investment, given by equation (3), we have   

*p b

 ( ) ( 2
* *

2
wc p p p )θ

= −  (23) 

and 

 ( ) 2

2
c b bβ

=  (24) 

Thus the MJE maximises 

 ( ) ( ) ( )* i i j j k k
pV c c p c b B B
r

α τ τ= − − − − − − Bτ  (25) 

with now  

 ( ) ( ) *1i
pB b q q
r r

α p⎡ ⎤= − − −⎢ ⎥⎣ ⎦
 (26) 

 ( ) ( ) ( ) *1 1j
pB b q q
r r

α p⎡ ⎤= − − + −⎢ ⎥⎣ ⎦
 (27) 

and 

 k
pB b
r

=  (28) 
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a) Intra-firm trade 

Suppose tentatively that ,β θ →∞  so that the MJE does not attempt to channel income 

through jurisdiction k nor to manipulate the transfer price strategically. The f.o.c. of its 

program then is 

 
( )0

' 0

0

w

j i

w

j i

dV p c
d r

p
r

ατ τ
α

τ τ γ α α

⎡ ⎤= − − =⎣ ⎦

⎡ ⎤= − − − =⎣ ⎦

  

and 

 0

w
j iIFT p

r
τ τ

α α
γ
−

= +  (29) 

where superscript IFT refers to existence of intra-firm trade, so that 

 0 , 0
w w

i j

d p d p
d r d r
α α
τ γ τ γ

= − < = >  (30) 

Comparison of equations (29) and (30) with their counterparts (5) and (6) shows that 

introducing intra-firm trade per se – which means here for given values of tax rates and other 

variables – reduces investment in the lower-taxing jurisdiction and the sensitivity of 

investment to tax changes as well. 

 

Turning now to the behaviour of local authorities which maximise equation (7) like social 

welfare functions with the tax bases duly adapted using (26) and (27), we obtain the new 

reaction functions 

 
( )
( )

0
22

w
IFT IFT
i w w

rq p pru s
u s p p

γγ ατ jτ
⎡ ⎤−− ⎢ ⎥= + +
⎢ ⎥−
⎣ ⎦

 (31) 

and 

 ( )
( ) ( )

( )( )
( )0 2

11
1

2 1

w
IFT IFT
j iw w

r q p pu s r
u s p p

γγτ α
⎡ ⎤− −− − ⎢ ⎥= − +
⎢ ⎥− −
⎣ ⎦

τ+  (32) 
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Those two equations are to be compared with equations  (8) and (9). That comparison reveals 

identical slopes but larger intercept – since by definition wp p>   – so that the values of the 

tax rates at Nash equilibrium are larger and tax competition is mitigated. 

 
With the sole restriction that , one obtains indeed that .5s =
 

 
( )

( )
( ) ( )( )

( )
0 0

2 2

1 1
2

w w w w
IFT
i w w

p q p p p q p pu sk r k
u sp p

α α
rτ γ γ

+ − − + − −−
= +

−
 (33) 

and similarly for the other jurisdiction.  

 

Since, on the one hand, wp p>  and, on the other hand, the MJE will never undertake a tax 

shifting strategy if it has no interest to do so – a participation constrain or incentive 

compatibility argument –,  the following result arises 

 , ,IFT IFT
i j i jτ τ τ τ≥ ° °    

subject to the condition that the participation constrain 
 
   IFTV V≥ °
 
be satisfied – remember that ° refers to the benchmark case of section 2. That constrain 

actually requires that the possible extra amount of tax liabilities generated by the increase of 

the equilibrium values of the tax rates be offset by a decrease in either the cost of adapting 

behaviour to new tax rates or the levels of the tax bases, or both. This is to require 

 ( ) ( )IFT IFT IFT
i j ic T T c Tα α− − ≤ ° − ° − jT °   

which can be formally introduced in the program of each jurisdiction using Lagrange 

multipliers  and il jl . That implies reinterpreting  and s ( )1 s−  as  and (  

respectively. Equations (31) and (32) immediately show that tax rates at Nash equilibrium 

then go down since both the intercept and slope are decreased. 

is l+ )1 js l− +

 

Under the additional assumption of a symmetric economy, the equilibrium value of the tax 

rate is  

 0,IFT IFT
i j w w

u s rq p q s
u p p

γτ τ α
⎡ ⎤−

= = = = =⎢ ⎥
⎣ ⎦

.5   
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unambiguously larger than in the corresponding case of section 2 if the participation constrain 

is fulfilled . Otherwise  is substituted with ( 0i jl l= = ) s is l+ , thus it goes up implying that 

the Nash equilibrium values of the tax rates go down. 

 

As a conclusion, 

 

Proposition 3: In the conditions of this model, under SA, allowing for intra-firm 

trade (1) reduces investment in the lower-taxing jurisdiction, at given tax rates, 

and the sensitivity of investment distribution to tax changes, (2) increases the tax 

rates at Nash equilibrium unambiguously if the participation constrain is satisfied. 

 

b) A profitable detour 

Let us now relax the assumption that β → ∞ . Aside for the transfer pricing issue, the 

competition between an active jurisdiction like i or j and passive jurisdiction k to have the tax 

base produced in i or j taxed on its territory is the case in mind in Mintz and Smart (2004). In 

our model, that means that a second f.o.c. is now at work  

 
( ) ( )

( ) ( ) ( )1 '

w

i k

w

j k b

dV p pq q
db r r

p pq q c
r r

τ τ α

τ τ α

⎡ ⎤
= − − −⎢ ⎥

⎣ ⎦
⎡ ⎤

+ − − + − − =⎢ ⎥
⎣ ⎦

0

b

  

with 'bc β= , implying that 

 ( ) ( ) ( )1
w w

j ki k p p pb q q q q
r r r

τ ττ τ α
β β

−⎡ ⎤ ⎡−
= − − + − + −⎢ ⎥ ⎢

⎣ ⎦ ⎣

p
r

α
⎤
⎥
⎦

 (34) 

which is to be compared with equation (3) in Mintz and Smart (2004). Equation (29) becomes 

now 

 
( )( )

0

1 w
j ik

b p
r

τ τ
α α

γ
− −

= +  (35) 

Examination of that equation immediately shows that the rise of a competition between active 

and passive jurisdictions to get the tax base generated in the former taxed on the territory of 

the latter is likely to reduce the investment in jurisdiction i assumed still to tax at a lower rate 

than j. The weight of the tax rate in i and j in determining the distribution of investment 

between the active entities goes down as long as b increases, so that the game between the 
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two active jurisdictions is progressively substituted by a game between active and passive 

jurisdictions. In other terms we see that the sensitivity of the distribution of investment to tax 

changes in the active jurisdictions decreases as b goes up and vanishes if b equals unity.  

 

However in that latter case, the active entities risk to be convinced of thin capitalisation; 

therefore, even if money can be channelled at zero transfer cost, that cost can be considered 

being infinity when some threshold is by-passed. In line with that, one can reasonably 

consider that 

 
0, *

, *
b b
b b

β = ≤
→∞ >

 (36) 

with b* the thin capitalisation threshold. Then b has to be substituted with b* in equation (35). 

 

That case clearly shows that the investment in the lower-taxing jurisdiction is further reduced 

by that opportunity of tax shifting, confirming point (1) of Proposition 3 above.  

 

Turning to the maximisation of social welfare functions, we obtain 

 
( )

( )
( )( )

0
22 1 * 1 *

w
k
i w w

rq p pru s
u s b p b p

γγ α k
jτ τ

⎡ ⎤−− ⎢= +
⎢− − −⎣ ⎦

⎥+
⎥

 (37) 

and similarly for j so that equilibrium values of the tax rates are now higher in the active 

jurisdictions.   

 

However, in the game under consideration,  is taken as given. Actually it could be an 

instrument in the game between active and passive jurisdictions, the active jurisdictions 

reducing the value of that parameter in order to prevent interest outflows. 

*b

 

Moreover, with the sole restriction that .5s = , one obtains indeed that 

 
( )

( )( )
( ) ( )( )

( )( )
0 0

2 2

1 1
21 * 1 *

w w w
k
i w w

r p rq p p r p r q p pu sk k
u sb p b p

γ α γ γ α γ
τ

+ − − + − −−
= +

−− −

w

 (38) 

and similarly for the other jurisdiction. Then point (2) of Proposition 3 is confirmed. 

Moreover, if the active jurisdictions are symmetric, 

 
( ) 0,
1 *

k k
i j w w

u s rq p q s
u b p p

γτ τ α
⎡ ⎤−

= = = = =⎢ ⎥−⎣ ⎦
.5   
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c) Transfer Price Manipulation 

Now assume that θ  no longer tends to infinity but, to keep the model tractable, suppose that 

β  does it again so that profitable detours are ruled out. The two decision variables of the MJE 

are now α  the distribution of the investment, and p* the transfer price, subject to the 

condition that 0 * . Notice that p* is the price decided by the MJE for intra-firm trade 

while

p< ≤ p

wp  is the wholesale price for the good under consideration, thus the price practiced for 

trade between independent firms. The cost of departing p* from wp  is given by equation (23) 

above.  

 

Maximisation of the value of the firm, see equation (25), provides us with the following 

expressions derived from the f.o.c 

 0
*j iTPM p

r
τ τ

α α
γ
−

= +  (39) 

and 

 * j iw qp p
r

τ τ α
θ
− −

= +  (40) 

The former expression is similar to (29) but with p* substituted for wp . Therefore, starting 

with * wp p= and an initial distribution of investment 0α  supposed e.g. identical to that of 

sales, 0 qα = , if the tax rate in i is smaller than in j, the investment and production in 

jurisdiction i increases. Moreover, since the best interest of the MJE is to have the largest 

amount of tax base in i and since entity in i is the net producer of goods, the MJE increases 

the transfer price p* above wp . As a consequence, the investment in i is larger now than when 

transfer price might not be manipulated. The converse situation appears when the tax rate 

becomes smaller in j. However, for p* is upper bounded by p, the relative investment in i will 

not be larger than in the initial model, at least at given tax rates.  

 

The conclusions of the IFT case then remain valid under the present TPM setting.  
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3.2. Under Formulary Apportionment 
 

Under Consolidation and Formulary Apportionment we are back to the FA case investigated 

above in section 2, assuming that the passive entity located in jurisdiction k is integrated in 

the consolidation perimeter. 

 

It turns out that 

 
Proposition 4 : By ruling out tax shifting strategies, move to FA with property as 

sole criterion of apportionment (1) pushes up investment in the lower-taxing 

jurisdiction at given tax rates and (2) boosts tax competition. 

 
Corollary 4 : If another criterion is introduced, like sales (using the destination 

principle), deemed to be independent of firm decision, the effect of the move is 

ambiguous. 

 
The problem indeed is then to compare e.g. equation (38) with equation (20), and also the 

corresponding equations for a symmetric economy. In the first case moving to FA will boost 

tax competition if 

 

( )
( )( )

( ) ( )( )
( )( )

( ) ( ) ( )( )

0 0
2 2

0 0
2 2

1 1
21 * 1 *

1 1 1 1
2

w w w

w w

p q p p p q p pu s
u sb p b p

q qu s
p u s p

α α

λα λ λ α λ
λ λ

+ − − + − −−
+

−− −

+ − − + − −−
≥ +

−

w

 (41) 

 
To illustrate the meaning of condition (41) suppose that wp p= and that , then * 0b >

   * 0, .5IFT FA
i i b sτ τ≥ ⇔ > =

and the elimination of a profitable detour increases tax competition between remaining 

competitors, pushing the tax rates down. Otherwise, in case of symmetric jurisdictions, 

 ( )22 2
0,IFT FA w

i i p p s qτ τ λ α≥ ⇔ ≥ = = = .5   

which depends on the value of λ  decided by the authorities of the jurisdictions. Clearly, if 

only sales matter to distribute the consolidated tax base, in this model, the move to FA 

increases the equilibrium tax rates anyway while if only the distribution of property is used, 

tax competition is boosted and the move to FA reduces the tax rates.  
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A qualification needs however to be recognised. The governments at work in this model are 

not primarily interested by real investment but by the welfare of the shareholder and the level 

of tax revenues. Therefore the outcome of the exercise conducted so far should be compared 

with that of an alternative one including α  (viz. ( )1 α− ) as such in the social welfare 

function. 

 

However, the exercise conducted above can also be regarded as a useful prolegomenon for an 

investigation of the feasibility of the move to FA in an area like the EU where decisions in tax 

matters require unanimity. Since, clearly, that move implies that  vanishes, it is a key 

issue that e.g. 

FA
kT

λ , and thus the apportionment formula, be chosen in such a way that  

 FA FA k k
i j i jT T T T T k

k+ ≥ + +   

in order to allow for a side payment from jurisdictions i and j to jurisdiction k. 

 

 

4. Occurrence of losses 
 

Losses deserve a specific treatment since their interjurisdictional compensation among 

affiliates of the MJE not only forms part of the consolidation mechanism behind FA, but can 

also be set up within the SA framework (see Gerard and Weiner, 2003, 2005).  

 

Therefore, let us expand the model used in section 3.1. a) to include the occurrence of losses.  

 

First assume that there are four states of nature, two in each jurisdiction. If a good state of 

nature occurs in a given jurisdiction, an event of probability ω , then the profit observed 

above also occurs there. However, if a bad state of nature occurs, the profit is replaced by a 

loss denoted ε , actually iε  and jε  respectively. Combining the various possibilities, the 

expected value of the MJE before tax can be rewritten, 
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( ) ( )

( ) ( ) (

( )( ) ( )

)

( )( ) ( )

2

2

1

1
1

1

1

BT

w

j

w

i

i j

i j

pV
r

p qpq
r r

p q p q
r r

c

p c
r

ω

α
ε ω ω

α
ε ω ω

ε ε ω α

ω ε ε ω α

=

⎡ ⎤−
+ − − −⎢ ⎥
⎣ ⎦
⎡ ⎤− −

+ + −⎢
⎣ ⎦

− + − −

= − + − −

−⎥  (42) 

We assume that the probability of occurrence of a loss is small but that the loss itself is large. 

Then, although overall profit of the MJE becomes negative when losses appear in one 

jurisdiction, the expected value of the MJE is positive.   

 

4.1. Under Separate Accounting 
 

We begin by  assuming that loss offset is not allowed.  We then introduce this possibility. 

Notice that in the discussion which follows, we use the term value to refer to the expected 

value. 

 

a) No loss offset 

In such a situation, the value of the MJE becomes  

 
( )( ) ( ) ( )

( ) ( )

1

1

w

i j i

w

j

p pV c q
r r

p pq q
r r

ω ε ε ω α ωτ α

ωτ α

pq
r

⎡ ⎤
= − + − − − − −⎢ ⎥

⎣ ⎦
⎡ ⎤

− − + −⎢ ⎥
⎣ ⎦

 (43) 

so that, from the f.o.c. of its maximisation w.r.t. α   

 
( )

0

w
j i p

r
ω τ τ

α α
γ
−

= +  (44) 

and 

 ,
w w

i j

d p d
d r d
α αω ω p

rτ γ τ γ
= − =  (45) 

   

Then, comparing the equations just above with those of section 2, we have 

MARCEL GERARD - ARPEGE / FUCAM – 2005 



 21

 

Proposition 5 : Under SA, when interjurisdictional compensation of losses is not 

allowed, (1) investment in the lower-taxing active jurisdiction, at given tax rates, 

and (2) sensitivity of investment location to tax rates in the active jurisdictions, 

are both reduced. 

 

The rationale behind that result is simple: the expected return on an investment in i has no 

longer a probability equal to one but a probability equal to 1ω < . Then, for the firm, the 

expected return of departing from 0α  is smaller while its cost is unchanged.  

 

Government policies turn out to be characterised by 

 ( ) ( ) 0
w w

i
i

i i

dW p p p du s q q u
d r r r

αω α τ ω
τ τ

⎡ ⎤
= − − − + =⎢ ⎥

⎣ ⎦ d
  

for jurisdiction i and similarly for the other jurisdiction. Then 

 
( )
( )

0
22

w
NLO
i ww

rq p p ru s
u s pp

γ γ α
jτ τ

ωω

⎡ ⎤−− ⎢ ⎥= + +
⎢ ⎥−
⎣ ⎦

 (46) 

or, assuming , see equation (33) .5s =

 
IFT

NLO i
i

ττ
ω

=  (47) 

Inspection of equation (46) shows that the intercepts of the reaction functions are larger than 

in the absence of risk of loss while the slopes are again identical so that equilibrium tax rates 

are higher, which is confirmed by equation (47). We can therefore state that 

 

Proposition 6 : Under SA, when interjurisdictional compensation of losses is not 

allowed, tax competition between active jurisdictions is reduced, pushing up the 

corresponding tax-rate values at Nash equilibrium. 

 

b) Loss offset 

We now allow the MJE to compensate losses among its affiliates. Since we have assumed that 

a loss in either jurisdiction i or jurisdiction j has the consequence that the overall profit of the 

firm vanishes, interjurisdictional compensation of losses implies that a loss in a given 
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jurisdiction involves the disappearance of taxable profit in the other. Then the value of the 

MJE becomes 

 
( )( ) ( ) ( )

( ) ( )

2

2

1

1

w

i j i

w

j

p pV c q
r r

p pq q
r r

ω ε ε ω α ω τ α

ω τ α

pq
r

⎡ ⎤
= − + − − − − −⎢ ⎥

⎣ ⎦
⎡ ⎤

− − + −⎢ ⎥
⎣ ⎦

 (48) 

and, proceeding as previously,  

 2
0

w
j i p

r
τ τ

α α ω
γ
−

= +  (49) 

 2 ,
w w

i j

d p d
d r d
α αω ω 2 p

rτ γ τ γ
= − =  (50) 

Comparing (49) and (50) with (44) and (45) immediately shows that investment in the lower-

taxing active jurisdiction is per se further reduced, and the sensitivity of investment 

distribution to changes in tax rates as well. This is due to the fact that now, investing in the 

higher-taxing jurisdiction is a way for the MJE to protect its expected value against losses in 

the other jurisdiction. Indeed, losses occurring in one jurisdiction imply that less tax is paid in 

the other: extra investment in the higher-taxing jurisdiction is an insurance premium and the 

tax gain in case of loss in the other jurisdiction is the insurance compensation. Thus, 

 

Proposition 7 : Under SA, when interjurisdictional compensation of losses is 

permitted, (1) investment in the lower-taxing active jurisdiction, at given tax rates, 

as well as (2) the sensitivity of investment location to tax rates in the active 

jurisdictions are further reduced. Extra investment in the higher-taxing jurisdiction 

acts as an insurance premium allowing for greater tax deductibility when losses 

occur in the other jurisdiction. 

 

Similarly, turning to the tax authorities, we observe a further increase in the intercepts of the 

reaction functions, e.g, for the tax rate of jurisdiction i 

 
( )
( )

0
2 222

w
LO
i ww

rq p p ru s
u s pp

γ γ α
jτ τ

ωω

⎡ ⎤−− ⎢ ⎥= + +
⎢ ⎥−
⎣ ⎦

 (51) 

while the slopes of the reaction functions remain unchanged. And 

 2 , .
NLO IFT

LO i i
i sτ ττ

ω ω
5= = =  (52) 
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Consequently, 

 

Proposition 8 : Under SA, when interjurisdictional compensation of losses is 

permitted, tax competition between active jurisdictions is further reduced, pushing 

up again corresponding tax-rate values at Nash equilibrium. 

 

 

4.2. Under Formulary Apportionment 
 

The previous paragraph shows the effect of the interjurisdictional compensation of losses,  

which is also the tax-shifting feature of the consolidation under FA. We also know from 

section 3 that moving from SA to FA rules out other, or most other, tax-shifting opportunities. 

This produces the result that the outcome of a move from SA with compensation of losses to 

FA will consist in a possibly boosted sensitivity of investment to tax rates and an increased 

tax competition, at least when apportionment is conducted according to the distribution of 

investment (property criterion). When apportionment also follows the distribution of sales, the 

results previously obtained under the corresponding assumptions hold. 

 

Therefore, if the apportionment criterion is the sole distribution of property,  the value of the 

MJE now is 

 ( )( ) ( )1i j i i j
pV c
r jB Bω ε ε ω α τ τ= − + − − − −  (53) 

with 

 ( )1iB q Bλα λ= + −⎡ ⎤⎣ ⎦  (54) 

 ( ) ( )( )1 1 1jB q Bλ α λ= − + − −⎡⎣ ⎤⎦  (55) 

and 

 2 pB
r

ω=  (56) 

with the last three equations to be compared with (13) to (15). 

It turns out that 

 / 2
0

j iFA p
r

ω τ τ
α α λω

γ
−

= +  (57) 
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As a consequence,  

 
Proposition 9 : Under FA with taxable profit distributed solely according to the 

distribution of the investment ( )1λ = , (1) the proportion of investment located in 

the lower-taxing jurisdiction and the sensitivity of investment to changes in tax 

rates become smaller when risk of losses is taken into account, but (2) a move 

from SA to FA increases both the proportion and the sensitivity.   

 

Similarly, from the maximisation of the social welfare functions, 

 ( )0/
2 2

1
2

FA
i

qu s r
u s p

ω λα λ
jτ γ τ

λ ω
+ −⎡ ⎤−

= +⎢ ⎥− ⎣ ⎦
 (58) 

or 

 /
2 , .

FA
FA i
i sω ττ

ω
5= =  (59) 

and 

 /
2 2 , .5 ,

FA IFT
FA i i
i sω τ ττ

ω ω
1λ= < = =  (60) 

 
so that,  

 

Proposition 10 : Under FA with taxable profit distributed solely according to the 

distribution of the investment ( )1λ = , (1) the tax rates at Nash equilibrium are 

larger when risk of losses is taken into account – accordingly, tax competition is 

then reduced –, but (2) moving from SA to FA can reduce these tax rates, and the 

degree of tax competition can go up, doing it actually when the apportionment 

formula is solely based on the distribution of the property. 

 

Notice that  

 

Remarks : (a) In Propositions 9 and 10, the (2) element is due to fact that the 

move to FA rules out the tax consequence of intra-firm trade; (b) as previously, if 

sales, measured at destination, are introduced in the apportionment 

formula ( , results become ambiguous. )1λ <
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5. Conclusion 
 

In this paper we have investigated a reform of the taxation of multijurisdictional enterprises, 

consisting in a move from Separate Accounting, SA, to Formulary Apportionment, FA. We 

have conducted this study in an extended framework which embodies the existence of 

transfer-pricing strategies and other tax-shifting opportunities on the one hand, the risk of 

occurrence of losses and the possibility of interjurisdictional loss-offset under both SA and 

FA mechanisms on the other hand. We have gathered our findings in a series of propositions 

supported by our model. 

 

To summarise, under Separate Accounting, transfer pricing strategies and other tax-shifting 

opportunities reduce the fraction of investment in the lower-taxing active jurisdiction, the 

sensitivity of the distribution of investment to tax changes and the degree of interjurisdictional 

tax competition as well; as a result, tax rates at Nash equilibrium go up subject to the 

condition that a participation constrain of the MJE be satisfied.  

 

However, moving to Formulary Apportionment eliminates such opportunities and acts as an 

incentive to increase the fraction of investment in the lower-taxing active jurisdiction, the 

sensitivity of the distribution of investment to tax changes and the degree of interjurisdictional 

tax competition. In consequence, the reform can boost tax competition, and it does it if the tax 

base is apportioned on the sole criterion of the distribution of property. When the distribution 

of sales, a variable not under control of the firm in the paper, is introduced in the 

apportionment formula, the result can become ambiguous. Notice that such a distinction is a 

simple way to introduce variability in the mobility of – or the elasticity to – the tax base under 

FA. 

 

On the other hand, permitting the MJE to compensate losses among its affiliates located in 

different jurisdictions allows it to use a tax-shifting and insurance device and thus, under 

Separate Accounting, reduces the fraction of investment in the lower-taxing active 

jurisdiction, the sensitivity of the distribution of investment to tax changes and the degree of 

interjurisdictional tax competition as well.  In consequence, tax rates at Nash equilibrium go 

up.  A subsequent move to Formulary Apportionment per se does not alter this result; 

however since it rules out intra-firm trade, which is a tax shifting opportunity, it can boost tax 
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competition, and it actually does it if the apportionment formula only depends on the 

distribution of property (investment) – otherwise the result can be ambiguous. 

 

A qualification needs however to be recognised. The governments at work in this model are 

not primarily interested by real investment but by the welfare of the shareholder and the level 

of tax revenues. Therefore the outcome of the exercise conducted so far should be compared 

with that of an alternative one including real domestic investment as such in the social welfare 

function. 

 

However, the exercise conducted in this paper can also be regarded as a useful prolegomenon 

for an investigation of the feasibility of the move to FA in an area like the EU where decisions 

in tax matters require unanimity. Since, clearly, that move implies that tax revenue in the  

passive jurisdiction vanishes, it is a key issue that the apportionment formula be chosen in 

such a way that total tax revenues do not fall, in order to allow the active jurisdictions to 

offset the passive revenue losing ones. 

 

To sum up, Table 1 below allows the reader to compare tax rates at Nash equilibrium for a 

symmetric economy, defining the case of no risk, SA and no intra-firm trade, as a benchmark. 

 
Table 1 - Tax rates at Nash equilibrium for a symmetric economy. 

  Separate Accounting 
No intra-firm trade 
allowed (section 2) 

Separate Accounting 
.Intra-firm trade allowed 

(sections 3.1a and 4) 

Formulary 
Apportionment 

No risk , ,s s i jτ =  2

s w

p
p

τ
⎛ ⎞
⎜ ⎟
⎝ ⎠

 2

1
sτ λ

 

Risk, no loss offset 1
sτ ω

 
2

1
s w

p
p

τ
ω
⎛ ⎞
⎜ ⎟
⎝ ⎠

 2

1
sτ λ ω

 

Risk, loss offset 
2

1
sτ ω

 
2

2

1
s w

p
p

τ
ω

⎛ ⎞
⎜ ⎟
⎝ ⎠

 2 2

1
sτ λ ω

 

( )0 ; 0 ,wp p ω λ≤ ≤ ≤ ≤1  

 
There are lessons for the conduct of fiscal policy suggested by the results in this paper, and 

especially two. On the one hand, interjurisdictional compensation of losses is a desirable 

feature per se, and remains so even if the move to Formulary Apportionment is not 

completed.  
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On the other hand, the distribution of investment as a criterion for apportioning the tax base of 

the MJE makes the attracting of investment onto its territory still more desirable for a 

government and is therefore likely to boost tax competition. Such feature appears less and 

might even be reversed when apportionment is also conducted according to criteria which are 

less affected by the MJE behaviour, or which cannot be affected by its behaviour. Therefore 

the selection of criteria is an especially sensible issue – see Goolsbee and Maydew (2000) for 

the US experience. As mentioned above that selection is even more important in the EU 

where decisions in tax matters require unanimity of Member States.   

 

Avenues for further and related research are numerous. They include the investigation of the 

effect of the reform on the distribution of tax revenue among jurisdictions which host active 

and passive entities respectively and, in consequence, of the decision process at 

interjurisdictional level that is capable of making such reform acceptable to a group of 

jurisdictions. They also include the determination of the consolidation perimeter and the MJE 

decision as to whether to include or exclude some affiliates within that perimeter. 
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