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How multinational firms are taxed.

The basic idea is that country A taxes a firm based on income earned 
in A, and country B taxes the firm based on income earned in B.
We may (or may not!) know how much income the firm has earned this 
year, but to implement this taxation scheme it is necessary to identify 
the distribution of these earnings between A and B.
The current system of international profit allocation: separate 
accounting with arm’s length prices used to book intrafirm 
transactions.
Hence the firm calculates separately its profits in A and its profits in B, 
and is not allowed to use trade between A and B at fictitious prices to 
massage taxable income out of high-tax jurisdictions and into low-tax 
jurisdictions.
U.S. states, however, use formulary methods…



Formulary methods used by U.S. states.

Multistate businesses do not keep separate accounts for 
their operations in each state.
Instead they determine their Ohio profits (for purpose of 
Ohio taxation) by taking total U.S. profits, and determining 
Ohio’s share based on:

Employment
Sales
Tangible property

To make it even more fun, states use formulas with 
differing weights on these three factors (e.g., Ohio is 60-20-
20, whereas Oklahoma is 33-33-33).
What’s up with the formulas?  State tax rates are low, and 
it’s too much of a hassle to determine state profits exactly.  
The formula factors may be convenient proxies.



Background

There is quite a bit of interest in formulary alternatives to 
separate accounting, reflecting...

Concerns about tax avoidance
Concerns about various forms of tax competition (statutory rates, 
bases, apportionment weights)
General desires for unity and harmonization.

There is a clumsy aspect to formula apportionment, in that 
no one actually thinks that the factors used in these 
formulas in fact capture income production.  The question 
is, how bad is that?  (And if it’s bad, which factors are the 
worst?)
Formulas distinguish big operations from small operations, 
and on average, big operations produce large incomes.



Ownership

Some of the difficulties associated with formulary 
apportionment stem from the fact that formulary methods 
apply to controlled groups.

This is sensible if the idea is to reduce incentives to reallocate 
taxable income from one jurisdiction to another.
The problem is that the ownership-based inclusion criterion then 
creates its own incentives for ownership.
Note: in the U.S. state case, common ownership is not sufficient; 
a business must also be unitary.

Ownership implications: incentives for mergers and asset 
divestment.



More on mergers and divestitures.

Consider an extreme example.
A firm with high profits in Germany (high tax).
Acquires an unprofitable firm with lots of employment in Ireland (low tax).
With separate accounting the firm’s profits are taxed in Germany.
With formulary apportionment (based on employment) the firm’s total 
taxes are reduced. Hence formulary apportionment creates a merger 
incentive.

Gordon and Wilson (1986) note that, with zero merger costs, there 
are so many mergers that all firms wind up with the same tax rates.
But: what if mergers and divestitures are costly?

We get incomplete tax arbitrage, and…
The induced ownership changes are associated with economic 
inefficiency.



What we know about mergers & other 
determinants of asset ownership.

There is a sizeable literature on tax effects of mergers and 
divestments.  Bottom line: there are significant tax effects.
There is also a sizeable literature on the effects of taxation 
on FDI (and most FDI is acquisition-based), likewise 
finding significant tax effects.
We also know that mergers are costly; we know that 
because many firms could improve their tax positions 
(e.g., take advantage of unused tax loss carryforwards) by 
merging with other firms, and the evidence is that many 
leave these tax benefits on the table by not merging.



What this paper does.

The paper looks at data on separate companies to estimate the 
extent to which formulary factors (sales, property, employment) 
explain variation in reported profitability.
Why do this?
The paper shows that we can use a regression to estimate 
coefficients on various factors explaining profitability, and that these 
coefficients are the ownership distortion-minimizing factor weights.
This offers a theoretical justification for a procedure in that is 
(relatively) easy to implement and produces answers that are easy to 
interpret.
The point is to think of the formulas as predictions, and to ask how 
good these predictions are, and what kind of distortions are 
introduced by having (inevitably) bad predictions.



The evidence.

The paper uses Amadeus data for European firms in 2004 
(results for American firms are similar).
The results indicate that observable factors do a poor job 
of predicting profits.

Property, employment and sales explain less than 22% of the 
variation in profits among European firms.
Absolute value of European prediction errors exceeds half of 
predicted profits 64% of the time; they exceed twice predicted 
profits 11% of the time.

Employment is by far the worst factor.
Estimated effect is typically insignificant or negative (particularly 
in the American data).
This may not be surprising, given that labor costs are deductible.



European Data, European Evidence.

Consolidated accounting information for 2004, firms with 
100 or more employees in 34 European countries.
Income variables:

Profit/loss before tax.
Enterprise value (yearend market capitalization).

Formulary factors:
Total worldwide sales.
Book value of property, plant and equipment.
Number of employees.
Labor compensation.

Similar results for 5-year averages, other years.
The pictures tell the story: sales, property, and 
employment poorly predict income or market capitalization.













Evidence from American firms.

Additional regressions (not reported in the circulated 
paper) indicate that observable factors such as sales, 
property, and employment do an even worse job 
explaining the profits of American firms than the do 
explaining the profits of European firms.
How well do they do?

Property, employment and sales explain less than 58% of the 
variation in profits among American firms.
There are many large unexplained profits: the absolute value of 
prediction errors exceeds predicted profits 53% of the time, and 
exceeds three times predicted profits 29% of the time.

Employment is by far the worst factor.
The estimated employment effect is often negative.



American Data, American Evidence.

Compustat, 2004
Income variables:

Taxes paid/0.35.
Operating income after depreciation.
Yearend market capitalization.

Formulary factors:
Total worldwide sales.
Book value of property, plant and equipment.
Number of employees (almost 7,000 observations).
Employment compensation (only about 1,500 observations).

Similar results for 5-year averages, other years.
Again, the pictures tell the story:













What about simple formulas?

The evidence suggests that the formulas that most accurately capture 
income production would very heavily weight sales, and put small 
weights on property, and perhaps not weight employment at all.
This is not what most states do (though sales weights are rising in 
popularity, with 11 states now apportioning income entirely according 
to sales).  How far off does a state get by apportioning income using 
the Massachusetts formula (equal weights for sales, property, and 
employment) or double-weighting sales?
Of course it is worse to constrain the weights in this manner.
The evidence says that one increases by 25% the fraction of firms 
with prediction errors exceeding predicted profits if using the 
Massachusetts formula in place of optimal weights; and that this 
drops to 17.5% if using double-weighted sales.



More on state formulas.

Using sales-only apportionment reduces the accuracy of predicted 
income by only 5.4% compared to using the optimal formulary 
weights.
This reflects that the optimal weights are primarily piled on sales, and 
suggests that the movement in recent years of states to rely more 
heavily on sales apportionment may in fact more accurately reflect 
income production.
Using equal-weighted three-factor formulas reduces the accuracy of 
predicted income by 19.4% compared to an optimal formula.
Double-weighting sales reduces the accuracy of predicted income by 
11% compared to the optimal formula.
And relying entirely on employment weights reduces the accuracy of 
predicted income by 83%.









Application to tax policy

We can use simple econometrics to estimate the reliability of 
alternative factor weights for formula apportionment.
Commonly proposed factors explain income rather poorly.
Labor factors do a particularly bad job, which is probably not 
surprising.
The inaccuracy of these predictions implies that there would be 
significant deadweight losses from tax effects on ownership by 
adopting formula apportionment internationally.
Does this imply that formula apportionment is always a bad idea, or 
that employment factors should never be used?
Not necessarily, since the policy choice depends on the alternatives.  
But this analysis does suggest that there are significant costs from 
using formulas, even with optimally chosen factors.
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