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Tax-motivated shifting of income between different tax bases erodes tax revenues,
confuses income statistics, and makes the effects of tax reforms unpredictable.
Few studies have been able to use micro data to investigate this phenomenon.
Using a rather unique data set, this study shows that the choice of type of payout
from corporations to owners is strongly, but not uniquely, motivated by taxes.
There are indications that the personal tax system is more clearly perceived by
the owners than is the system of corporate taxes and regulations, and that own
wage payments are motivated by rights to social security benefits. (JEL: H25,
H26)

The particular type of income shifting we
have studied is between two forms of payout
from corporations to owners, as wages or as
dividends. To our knowledge this has not been
studied previously. One reason may be that un-
der many tax systems capital gains dominate
both of these forms. Capital gains are, however,
of limited interest to many owners of small or

1. Introduction

Tax-motivated shifting of income between
different tax bases erodes tax revenues, con-
fuses income statistics, and makes the effects of
tax reforms unpredictable. Few studies have
been able to use micro data to investigate the
mechanisms behind this phenomenon.
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new businesses. Another reason may be that
under many tax systems one of the two payout
forms dominates, so there is little cross-sec-
tional variation in the choice. But there are ex-
ceptions.

The term “dual income tax” was introduced
by Sørensen (1994a) to describe a tax system
which distinguishes between labor income on
one hand and all forms of capital income on the
other.1 Such systems were introduced in the
1990’s in Denmark, Finland, Norway and Swe-
den, with a constant marginal tax rate on capi-
tal income (such as interest, dividends),2 and
progressive rates on labor income, exceeding
the rate on capital income at the margin for
most taxpayers. One will then not only expect
cross-sectional variation, but interior solutions:
Taxes will often be minimized by paying some
wages and some dividends.

We have concentrated on corporations with
single owners so that the choice could have
been motivated by taxes only. In addition to
this, other possible motives are investigated.
The data set consists of 225 pairs of single own-
ers and their corporations in Norway, for whom
we have both the personal and the corporate tax
returns for 1991.

These data are rather unique, but still limit-
ed. We have not been able to estimate a struc-
tural model, but have made an exploratory in-
vestigation based on the available data. We find
that the choices are strongly, but not uniquely
motivated by tax minimization. There were
links between rights to social security benefits
and reported wage income, and these seem to
motivate a higher wage payout. Tax perception
seems to be stronger for the personal tax sys-
tem than for the system of corporate taxes and
regulations.

There is a small, but growing literature on
how taxes affect the way income is reported and
the way firms are organized. Gordon and
MacKie-Mason (1995) give an overview, and
stress the importance of income shifting for the
design and analysis of tax policy. They argue
that individuals easily can lower tax payments

by shifting their form of pay, and point out that
income shifting involves non-tax considerations
and real costs. They claim that research on the
extent and the efficiency costs of income shift-
ing would be highly valuable.

Gordon and MacKie-Mason (1994) report
evidence that the tax system affects the decision
whether to incorporate or not. Others report
movements in the aggregate personal and cor-
porate tax bases in accordance with the trends
in relative tax rates (for example Poterba and
Auerbach (1987)). Such movements between
tax bases could be explained by income shift-
ing, but this is not the only plausible explana-
tion. To examine the extent of income shifting,
studies based on micro data seem essential.

In the literature on tax perception most atten-
tion has been on the difference between per-
ceived and actual income tax schedules. The
econometric evidence is mixed.3 We consider a
different problem, namely, whether the percep-
tions of the layers differ in a two-layer tax (and
regulation) system.

Section 2 presents a model of the owner’s
optimization problem. Section 3 describes how
taxes and corporate regulations determine the
choice set of the owner. Section 4 gives the
empirical specification of the model with the
hypotheses to be tested. Section 5 describes the
data and the calculated budget sets. Section 6
presents the empirical results. Section 7 sum-
marizes. An appendix gives more details about
the tax system and calculation of the budget
sets.

2. A model

This section presents a very simple model
which identifies two motives. One is to mini-
mize taxes in the current year. But there is also
a trade-off between the current year’s after-tax
income and the rights to future pension and so-

1 See also Nielsen and Sørensen (1997).
2 This was combined with different arrangements for

capital gains taxation.

3 Arrazola, Hevia and Sanz (2000) find large differences
for Spanish married men, and so do König et al (1995) for
German married women. Brännäs and Karlsson (1996),
however, find small differences for Swedish married men,
and so do Fujii and Hawley (1988) for US American house-
holds.
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cial security benefits. We call this the social se-
curity motive.

Consider a corporation with only one share-
holder. This owner may withdraw cash in the
forms of dividends and/or own wages. We mod-
el the choice between these two forms condi-
tional on a given total payout. Because the
forms are taxed differently, a more precise state-
ment is that we model the choice conditional on
corporate profits before deduction of taxes and
owner’s wages, Π, and on the retained part of
these profits, R.

The corporation’s payout budget constraint is
determined by the equation

(1) Π – Wg(1 + α) ≡Y = Tc + G + R,

where Wg is gross wage payments to the own-
er, α is a payroll tax rate, Y is book profits4 be-
fore taxes, Tc is corporate taxes (apart from
αWg), and G is gross dividends (i.e., before per-
sonal taxes). This equation holds as an identity
in our data.

The budget constraint is traced out as the
maximum G for each value of Wg, for given
observed values of (Π, R), and given the tax
rules. Through (1) this is equivalent to the max-
imum G for each value of Y (since α is a con-
stant for each corporation). A high Y corre-
sponds to a low value of Wg. The size of the
budget differs between corporations because of
differences in Π and R. In addition the shape
of the constraint differs because taxes are af-
fected by various pre-determined variables,
such as loss carry-forwards and regulated accu-
mulation of funds, which in a given year differ
between corporations.

The payouts of Wg and G are subject to per-
sonal taxes and transformed into the after-tax
variables W and D. Personal tax rates are in the
interval (0, 1), so W is increasing in Wg, and
likewise for dividends. The owner’s personal
budget constraint will be a downward sloping
curve in the the (W, D) diagram, giving the
maximum D for any value of W. A typical bud-
get constraint is shown in figure 1. The X shows
the observed (W, D) point.

Without taxes the constraint would have been
a 45 degree straight line. Progressive taxes on
labor income, but not on dividend income, are
sufficient to make it concave. This also implies
that the owner’s incomes from other sources af-
fect the budget constraint. We consider the
choice between W and D conditional on these
other incomes. The most important of these is

4 Norway had a system of “uniform reporting,” see Cum-
mins, Harris, and Hassett (1995), Kanniainen and Söder-
sten (1995), or Sørensen (1994b). This implied that the dif-
ference between book profits and the corporate income tax
base was restricted by regulations. We have allowed for the
difference, but regarded it as an exogenous constant for
each corporation. To simplify the presentation the differ-
ence is set to zero except in the appendix.

Figure 1. A budget set with four
segments.
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We, pre-personal-tax wage income from other
sources.

An obvious short-run motive of the owner
may be to maximize W+D, the after-tax payout,
given Π and R, which amounts to minimizing
the owner’s personal and corporate taxes that
year. In addition the wage payments affect the
owner’s rights to future national old age pen-
sions and to social security benefits in case of
disability, illness, maternity, and unemploy-
ment. The recording unit for these rights is
known as a “pension point.”

One hypothesis is that these benefits contrib-
ute to explain why some owners preferred more
own wages and less dividends even if this led
to more taxes. Private pensions and insurance
were optional, but social security and national
old age pensions applied to all, additional to and
irrespective of any private pension and insur-
ance they might have. The question is thus not
the existence of, but the individuals’ valuations
of these benefits.

Let ν(Wg + We) be pension points earned in
1991 as a function of the owner’s wage income
in that year. This was a continuous, non-de-
creasing function with ν’= 0 for Wg + We > Wg12

≡NOK 420,392. (After exceeding this limit no
more pension points were earned, even though
no marginal tax rate decreased.)

The relationship between pension points and
benefits is quite complicated. The benefits are
uncertain, and it is not the case that in each pos-
sible state of the world benefits are proportion-
al to accumulated pension points. The individ-
ual valuation of pension points is only partly
observable, through variables that would lead
to differences in expected benefits, such as age.
We denote it by λ, and assume that it may vary
across individuals. As a good approximation we
assume it is constant for each individual for the
year in focus, since it depends on lifetime char-
acteristics which are almost invariant to deci-
sions in that year.

Let ψ(W, D; We) = 0 be an implicit equation
for a budget constraint of the type depicted in
figure 1. The maximization problem of the
owner is modelled as

(2) m .ax [W + D + λν (Wg + We)]
s.t. ψ(W, D; We) = 0.

Using Tw for the personal labor income tax
function, we can relate Wg, the gross wage in-
come from own corporation, to W by

(3) Wg=W+Tw(Wg+We)–Tw(We).

We shall first treat Tw, ψ and ν as if they were
differentiable functions, with T'w ≥ 0,T"w ≥ 0, ∂ψ/
∂W>0, ∂ψ/∂D>0, ν’≥0. Form the Lagrangian
function

(4) L(W, D, µ) = W + D + λν(Wg + We)+
+µψ(W, D; We),

where µ is the multiplier on the budget con-
straint. Denoting T’w as mw, we find the first or-
der conditions with respect to W and D,

(5) = 1 + + µ = 0,

and

(6) = 1 + µ = 0.

Define now

(7) δ ≡ .

This is the absolute value of the slope of the
budget constraint. With this definition, the two
first order conditions imply,

(8) 1 + = δ.

The interpretation of (8) is straightforward:
Without the willingness to pay for pension
points, we have λ = 0, the fraction on the left-
hand side is zero, and we seek a point with
slope (minus) unity. Define (Wm, Dm) as the
point which maximizes W + D. When the bud-
get constraint is differentiable and strictly con-
cave, this happens exactly when the slope is
minus unity. When λ is strictly positive, how-
ever, (8) indicates that a point on the budget
constraint with a steeper slope is chosen, i.e., a
higher W, except if ν’= 0, which occurs when
Wg + We exceeds Wg12.

W, D

∂L
∂W

λν’

1 – mw

∂ψ
∂W

∂ψ
∂D

∂L
∂D

∂ψ/∂W

∂ψ/∂D

λν’

1 – mw
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3. Taxes, regulations, and the budget
constraint

This section gives some details of the tax sys-
tem and some features of the budget constraints.
In particular we draw attention to the sources
of cross-sectional variation and to the distinc-
tion between the personal taxes and the system
of corporate taxes and regulations.

The personal tax system in Norway in 1991
consisted of a progressive tax on labor income,
and proportional taxes on dividend income, net
interest income, and capital gains. The separa-
tion of labor and capital incomes had been in
place since 1987. There was also a personal
wealth tax.

The system of corporate taxes and regula-
tions was extremely complicated. This com-
plexity was part of the motivation for a major
tax reform in 1992. More details are given in
the appendix.

One tax paid by the corporations was a pro-
portional payroll tax at rate α, applicable at any
wage level, deductible in the base for the cor-
porate income tax. Before we give more details,
we derive the price of owner’s wages in terms
of dividends at the margin, for a small change
in wages. Consider an owner who gives up
one unit of wages in year 1, after tax, which
means that the wages given up before tax are
1/(1–mw).5

Reduced wage payments show up in the cor-
porate accounts as increased profits. The cor-
poration pays

(9) ∆Y =

less in wages and payroll tax. The increased
profits in (9) will be used for taxes and divi-
dend distribution.

The increased gross dividends allowed by ∆Y
is

(10) ∆G= ∆Y.

The fraction dG/dY is determined by the corpo-
rate taxes and regulations and will be discussed
in the next subsection. Let md denote the mar-
ginal personal tax rate on dividend income. The
owner is left with (1 – md)∆G after personal
taxes, and the result is that the marginal price
of wages in terms of dividends, is

(11) δ= .

There was substantial variation in the parame-
ters.6

3.1 The corporate budget set

The corporate budget constraint in the (Wg,
G) space is defined above in connection with
equation (1). That equation shows that, for a
given Π, the slope dG/dWg of the corporate
budget constraint is related to the derivative dG/
dY of equations (10) and (11) through

(12) = – (1 + α).

The derivative dG/dY is determined by a sys-
tem of simultaneous equations. Here we provide
one simple (and simplified) example of a set of
equations. We then explain some of the reasons
why alternatives must be considered. There are
many alternative sets of equations, valid for dif-
ferent sets of exogenous variables and for dif-
ferent intervals of Y values. The borders be-
tween these intervals give rise to kinks in the
budget constraint, i.e., discontinuous changes in
dG/dY and thus in dG/dWg. These kinks are of
interest because they give rise to new explana-
tory variables. More details are in the appendix.

The corporations paid proportional income
taxes both to the national and to municipal au-
thorities, at rates cn = 27.8 percent and cm = 23
percent, respectively. Both corporate income
tax bases allowed depreciation schedules for
capital equipment, and deductions of net inter-

1 + α
1 – mw

dG

dY

5 Personal wealth taxes are neglected throughout the
analysis, except so far as a particular tax limitation comes
into effect, limiting the sum of income and wealth taxes.

6 As an attempt to promote businesses in rural areas, α
varied geographically between 0 and 0.167, and md varied
geographically between 0.145 and 0.195. mw varied pro-
gressively with the tax base between 0 and 0.578. dG/dY
could take on positive values between 0.2531 and unity.

(1 +α)(1 – md)

1 – mw

dG

dY

dG

dWg

dG

dY
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est payments, both here implicitly subtracted in
Y. There were carry-forward provisions for
(nominal) losses. Corporate taxes were

(13) Tc =cm(Y –L – ∆F) + cn(Y – L – ∆F – G),

where L is losses, if any, carried forward from
previous years.

∆F represents a tax incentive for retained
earnings. Up to ϕ = 23 percent of a year’s book
profits could be retained tax free, as an alloca-
tion to a “consolidation fund.” For a corpora-
tion reaching this limit, the allocation is

(14) ∆F = ϕ(Y – L).

In order to avoid double taxation of divi-
dends, dividends paid were deductible in the
base for the national income tax. Roughly this
made sense since the rate of the national cor-
porate income tax was about the same as the
rate of the personal dividend tax, but see Lund
(1986).

The solution to the three equations (1), (13),
and (14) in Tc, G, and ∆F, is

(15) = ≈ 0.843.

The appendix shows that this particular
value is just one of many possibilities. We
mention a few here: The corporation may be
out of tax position for one or both of the cor-
porate income taxes due to losses carried for-
ward. For the national tax it may instead be
due to high dividends. The latter implies that
choosing high dividends (and low owner’s
wages) results in an equation different from
(13) being relevant at the margin. Thus it in-
duces a kink in the budget constraint in the
(Wg, G) plane. Similarly, choosing higher div-
idends and lower wages implies that book
profits increase. The given retained earnings
could become less than 23 percent of profits,
thus resulting in ∆F being determined residu-
ally instead of through (14).

We calculated the budget set for each corpo-
ration, which means to solve for the maximum
G (and thus D) for each value of Y (and thus
Wg, and thus W) from some high value for

which W = 0, down to some lower value for
which W is so high that D goes to zero.

In the calculation of the budget sets, many
variables had to be considered exogenous,
while they are really choice variables for the
owners of the corporations, in particular in a
longer perspective. Examples are the losses car-
ried forward from the previous year, the corpo-
ration’s debt, and the owner’s wage income
from other sources. The values of the exoge-
nous variables determine the different shapes of
the budget sets for different observations.

The simplifying assumption of exogeneity of
these variables was necessary in order to focus
on the particular choice between two forms of
payout from the corporation to the owner. Since
both forms are available, and both are used, it
is interesting to consider this choice separately.
Keeping everything else constant, such as Π
and R, the purpose of this study is to find the
motives behind the choice. While this is an ap-
propriate method for a theoretical discussion,
the econometric study may suffer from an en-
dogeneity problem. We return to this in sec-
tion 6.

4. Empirical specification

We attempted to estimate the model using an
econometric method developed for piecewise-
linear budget sets. (A plausible hypothesis
would be linear indifference curves in the (W,
D) space, since both goods are money.) The es-
timation failed due to lack of convergence. One
reason may be the unusual lack of curvature of
the indifference curves. Any unexplained vari-
ation in their slopes will cause lots of noise in
the regression.

Instead we have estimated a linear equation,

(16) W = β0 + β1(Wm + Dm) + β2Wm + β3We

+ other variables.

The left-hand side, W, is the observed, cho-
sen after-tax wage payout to the owner. If min-
imization of the year’s taxes had been the only
motive, one would have β2 = 1, and no other sig-
nificant coefficients. An alternative is that the
choices were not influenced by tax considera-

dG

dY

1 – (cm + cn)(1 – ϕ)

1 – cn
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tions. In order to have a plausible model for this
case, we could have used such data which are
ordinarily used to explain wages. We have few
of those, and instead include the total payout to
the owner, measured by the maximum total pay-
out Wm +Dm. This is also necessary to avoid that
Wm picks up pure size differences in the corpo-
ration’s payout budget.

We test three different groups of hypotheses.
One is that taxes matter for the choice of divi-
dends versus owner’s wages, which means that
β2 is significantly greater than zero. The other
is that the social security motive matters. The
third is that there is a difference in tax percep-
tion between the personal tax system and the
system of corporate taxes and regulations.

4.1 The social security motive

The inclusion of We leads to a test of wheth-
er there is a social security motive. That mo-
tive for payout in the form of owner’s wages
should disappear when Wg+We is high enough
to bring ν’ down to zero. More precisely, de-
fine the gross-of-tax function for W, given We,
as Wg ≡g(W; We), implicitly given by (3). There
may be no social security motive at the tax-min-
imizing point, Wm: If the sum We + g (Wm; We)
exceeds Wg12, then ν’(We + g (Wm; We)) = 0, and
(8) is satisfied at W = Wm. This is the prediction
for observations with We + g (Wm; We) > Wg12, of
which there are 20 in our sample. Among these
there should be no effect of We on the chosen
W if the model describes the whole truth, i.e.,
if taxes and the social security motive are all
that matters. An alternative hypothesis is that
the owner’s wage income from own corporation
actually reflects work effort, in which case W
and We are likely to be substitutes, resulting
from alternative ways to spend the owner’s
work effort. Under this alternative, even those
20 would have a negative effect of We on W.

If the sum We + g (Wm; We) does not exceed
Wg12, the prediction is simply that the coeffi-
cient of We should be between minus unity and
zero. When the social security motive causes
the owner to choose a higher W than Wm, there
is substitution between We and W, which should
show up in a negative regression coefficient.
This results from the (discontinuously) declin-

ing marginal accrual of “pension points” (the ν
function).7

Because of the piecewise linearity of the
budget constraint, the preferred point may be
(Wm, Dm) even when the left-hand side in (8) is
strictly greater than unity. Thus we predict that
Wm has a strong explanatory power for W, and
that many observations have W at, or very close
to, Wm.

4.2 Perception of taxes and regulations

Due to the complexity of the system of taxes
and regulations, it is hard to believe that all cor-
porate owners had the full understanding of
what the budget set looked like. The system of
corporate taxes and regulations was particular-
ly complex. We did a simple test of the percep-
tion of the rules by introducing the following
indicator variables: χ1

m = 1 and χm
2 = 0 if the tax-

minimizing kink point (Wm, Dm), originates
from the personal tax system, i.e., if it repre-
sents the move into a higher personal income
tax bracket. If, however, (Wm, Dm) represents a
change in the value of dG/dY, then χ1

m = 0 and
χm

2 = 1. There are 28 observations with χ1
m = 1

and 132 observations with χm
2 = 1.8 The hypoth-

esis is that when Wm χ1
m and Wm χm

2  replace Wm

as explanatory variables, their coefficients will
be significantly different from each other.

5. The data and the calculated
budget sets

The data come from the Income and Wealth
Survey for Corporations (Statistics Norway)
and cover the accounting year 1991. The In-
come and Wealth Survey contains accounts,
balance sheets and tax forms for each corpora-
tion in the sample, classified by 5-digit indus-
try code. In 1991, the survey was extended to
include ownership forms from closely held cor-

7 The ν function had a constant slope for wage income
between zero and Wg6 ≡ NOK 210,196. There was another
constant slope, a third of the first one, between this level
and Wg12 = 2Wg6. Above that the slope dropped to zero.

8 This is not an exhaustive list, since there are 60 obser-
vations with Wm = 0 (δ> 1 everywhere) and 5 observations
with Dm = 0 (δ< 1 everywhere).
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porations (defined as firms with 30 owners or
less). The ownership forms identify the owners
of the firm and report each owner’s total
number of shares. Ownership forms are linked
to the employer-employee register and the tax
register, by person code.

From the combined ownership and employ-
er-employee data one can observe the wages
owner-employees received from their own firm,
and from the combined ownership and accounts
data one can observe the dividends received.
The tax register contains for every individual
taxpayer the tax base, tax credits and taxes paid
for each type of tax in the tax code. It is possi-
ble to calculate each owner-employee’s margin-
al tax rates on different sources of income. One
also observes the wages and dividends received
from other sources. The tax register also reports
age, sex and the taxpayer’s municipality code,
which determines the payroll tax rate. The 1991
extended Income and Wealth Survey thus rep-
resents a unique opportunity to study the com-
bined effects of taxes on the corporate and per-
sonal level.

The total number of corporations in the In-
come and Wealth Survey is 6632. The sample
is stratified, to be representative for firms by
industry and size. Closely held corporations are
drawn from a separate stratum. The number of
firms from which ownership forms are collected

is 4830 and the total number of ownership
forms is 9913 (gross). The estimations are based
on a sample of 632 firms, those with only one
shareholder.

From our sample of 632 firms, 13 violated
some of the restrictions on the exogenous vari-
ables, and 3 were owned by married owners
over the age of 70, for whom we did not have
sufficient tax data, since they are taxed jointly
with their spouses. This leaves 616 observa-
tions. Of these, 388 were excluded because they
could not legally pay dividends.9 3 more obser-
vations were excluded because of the occurence
of a negative dG/dY. In order to save space, we
do not explain this anomaly here.

Of the 225 remaining observations, 139 paid
both wages and dividends to the owner, 46 paid
only wages, 20 paid only dividends, while 20
neither paid wages nor dividends, although they
could have done so legally. Between the 225,
we observed 242 different values of the slopes
of the budget constraint, ranging (in absolute
value) from 0.2194 to 8.947. There are 160 out
of the 225 observations for which the value
goes from less than unity to more when own-
er’s wages increase.

9 They could not legally pay dividends because of nega-
tive free equity at the end of the year. 261 of these never-
theless paid wages to the owners.

Figure 2: The ratios of observed to
calculated dividends.
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In the budget set calculations for each obser-
vation, the observed W and D play no role. A
good check on our calculations is based on the
ratio between the observed net dividend and the
maximal net dividend we calculate for the ob-
served net wage. The histogram in figure 2
shows the frequency of these ratios for the 225
non-empty sets.

There is a strong cluster around unity, as
there should be. There is also a high frequency,
66/225, of non-dividend-paying observations,
with a ratio of zero. According to our assump-
tions, these could have paid dividends at the W
they have chosen, but instead paid too much in
taxes.

The explanation for this may be transaction
costs of paying dividends or saving taxes, not
included in our model. It turns out that the av-
erage calculated maximal D (at the observed W)
for these is as low as NOK 6235 (about USD
1000), while the average calculated maximal D
(at the observed W) for the other 159 is as high
as NOK 168628, or about 27 times as much. We
find this difference reassuring: While our bud-
get set model is not strictly true for these ob-
servations, the deviation is very small. The 66
corporations may not have bothered to pay a
low dividend because of some minor transac-
tion cost.10

6. Descriptive statistics and linear
regressions

We present descriptive statistics and linear
regressions, trying to explain the observed (W,
D) in relation to the calculated budget set.

It is clearly interesting to try to explain devi-
ations from (Wm, Dm). Table 1 shows the fre-
quency distribution of the observed wage rela-
tive to the net-payout-maximizing wage. The
numbers inside the table sum to 225, our
number of remaining observations. Most devi-
ations between the two variables, 113 to be pre-
cise, are less than the width of the intervals,
NOK 24 000. That is, there are 113 pairs on the
main diagonal with observed W ≈ Wm. There are
7 pairs above the diagonal, with a net-payout-
maximizing net wage which exceeds the ob-
served net wage by more than the width of the

Table 1. Frequency distribution of observed versus net-payout-maximizing net wage.

24 48 72 96 120 144 168 192 216 240 264 288

024 54 0 0 0 0 0 0 0 0 0 0 0
048 5 3 0 0 0 0 1 0 0 0 0 0
072 1 2 2 0 0 0 0 0 0 0 0 0
096 7 1 3 8 0 0 0 0 0 0 0 0
120 6 0 2 5 4 0 0 0 0 0 0 0
144 5 2 1 2 8 11 2 0 0 0 1 0
168 3 0 1 2 3 6 11 0 0 0 0 0
192 2 0 1 0 0 4 2 6 0 0 2 0
216 0 0 0 0 1 3 2 4 7 1 0 0
240 3 0 0 0 0 0 0 1 1 1 0 0
264 2 0 0 1 0 1 0 0 1 2 4 0
288 0 0 0 0 0 0 1 0 0 0 0 2

Observed net wage, W, along vertical axis, net wage at 45 degree kinkpoint, Wm, along horizontal axis, both in thousand
NOK, head showing the upper limits of intervals. 225 observations.

10 There were some situations in which a taxpayer’s bud-
get set was non-convex, found for 117 observations in our
sample. There was a slight non-convexity below an annual
wage income of NOK 22304 for all taxpayers (approx. USD

3400). For people above 69 years of age, and for the dis-
abled, there was a special tax credit which gave a some-
what more important non-convexity, although it was only
slight. More important was a non-convexity for those with
a high personal wealth: There was a limitation on the per-
sonal tax liability, which includes a personal wealth tax,
not to exceed eighty percent of taxable personal income,
creating a high marginal income tax for those with low in-
come and high wealth. Empirically, however, the non-con-
vexities turned out to be negligible. Convexifying the 117
non-convex sets increased the area of the set by less than
0.4 percent for 87 percent of the observations, and by less
than 4 percent for 97 percent of the observations. Further-
more, the convexified sets have the same payout-maximiz-
ing points as the original sets. In our verbal discussions
we thus treat the budget sets as if they were convex.



Finnish Economic Papers 2/2001 – E. Fjærli and D. Lund

113

intervals. There are 105 below the diagonal.
Almost all large deviations are thus in the di-
rection of a greater net wage than the one which
maximizes the net payout. This may be ex-
plained by the social security system. Also, in
some instances the tax authorities may have
demanded that part of the payout be regarded
as wages. On average, among those 185 with
an observed strictly positive net wage, the ra-
tio of the net-payout-maximizing net wage to
the observed net wage is 70 percent.

The regression results are given in tables 2
and 3.

There may well be heteroskedasticity in the
regressions, but we do not know its form. Thus
we present OLS coefficient estimates, but we
present both the standard t-statistics and heter-
oskedasticity-consistent t-ratios.11

Consider first line 2.1 in table 2. The coeffi-
cient of Wm + Dm is (here and elsewhere) less
than 0.09. This means that increasing the budget
size itself does not lead to much more wage in-
come being paid to the owner. Allowing for het-
eroskedasticity one cannot reject that the coef-
ficient is zero.

The constant term is quite high and signifi-
cant. Single owners tend to earn wage income
from their corporations irrespective of the total
payout they get from the corporations.

The coefficient of Wm is around 0.5, and sig-
nificantly different from zero. This shows that
the owners are clearly aware of some aspects
of the shapes of their budget sets. Even though
they deviate from Wm, this net-payout-maximiz-
ing point strongly influences how much is paid
out as wage income to the owner.

We are also interested in the effect of the
wage income from other sources, We. The co-
efficient estimate is negative, as expected, and
is significantly different from zero. The coeffi-
cient is around –0.17. Thus there is substituta-
bility between various sources of wage income,
but only to some extent.

The picture that emerges from this is that div-
idends fluctuate more than wage incomes. In
this cross-section those corporations which pay
more to their owners, do so mainly in the form
of dividends, but to some extent also in the form
of wage income. The taxpayers are clearly
aware of some aspects of the shapes of their
budget sets, as there is a strong effect of the net-
payout-maximizing net wage on the actually
observed net wage.

Consider now lines 2.2–2.4, in which the var-
iables We and Wm have been split through mul-
tiplication with indicator variables. This

Table 2. Linear OLS regression.

const. Wm+Dm Wm We Wm χ m
1 Wm χm

2 We χ e
1 We χ e

0 R2 (R2 adj)

2.1 64.9] 0.058] 0.556] –0.165] – – –] –] 0.575]
0(9.166) (4.100) (12.111) (–4.136) (0.569)

[2.423] [1.428] [2.926] [–2.557]

2.2 65.5] 0.056] –] –0.166] 0.988] 0.509] –] –] 0.618]
(9.812) (4.164) (–4.378) (10.153) (11.491) (0.611)
[2.745] [1.477] [–2.881] [6.947] [2.786]

2.3 67.4] 0.057] 0.546] –] – – –0.123] –0.213] 0.578]
(9.196) (4.011) (11.775) (–2.361) (–3.925) (0.571)
[2.378] [1.380] [2.798] [–2.913] [–2.226]

2.4 68.1] 0.055] –] –] 0.979] 0.499] –0.120] –0.216] 0.622]
(9.875) (4.068) (10.066) (11.169) (–2.439) (–4.217) (0.613)
[2.707] [1.428] [6.737] [2.674] [–3.127] [–2.555]

Dependent variable: W* (observed net wage)
225 observations, t-statistics and R2 adj. in parentheses
Heteroskedasticity-consistent t-ratios in square brackets
All variables measured in thousand NOK

11 The heteroskedasticity-consistent t-ratios are of the
HC

3
 type discussed in Davidson and MacKinnon (1993)

p. 554. We also tried to divide through the equations with
the size of the total payout, but this did not remove the het-
eroskedasticity, and we do not report these regressions.
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amounts to dividing the sample in two parts ac-
cording to the indicator variable, but restricting
the coefficients of the other variables to be the
same across the whole sample.

The χ1
m indicates a kink-point from the per-

sonal tax system. There is a striking difference
between the coefficients of Wm χ1

m and Wm χm
2 .

A χ2-test of the difference tells that it is clearly
significant. We interpret this as a result of dif-
ferences in tax perception: Wm χ1

m has an esti-
mated coefficient of about unity, which is what
the theoretical model predicts when the tax
motive is the only motive. Thus the tax motive
works very directly when the marginal personal
tax on labor income causes the payout-maxi-
mizing kink. But when the kink is caused by the
system of corporate taxes and regulations, the
effect is very much smaller, with an estimated
coefficient of about 0.5. This may indicate that
the owners do not observe these kinks as pre-
cisely.

There may be several reasons why the cor-
porate taxes and regulations have a weaker ef-
fect. It may be difficult to communicate with
the accountants in order to find the tax-mini-
mizing point. In addition the system of corpo-
rate taxes and regulations is very much more
complicated than the personal tax system. One
could also speculate that there is a timing prob-
lem: Wage income is normally paid out during
a year, while corporate accounts may be quite
uncertain until late December.

In the subsequent regressions We is multiplied
with χe

1, which is one when We + g (Wm; We) >
Wg12 and zero otherwise, and χe

0 which is de-
fined the other way around. Only 20 of 225 ob-
servations have χe

1=1. If behavior is motivated
solely by (2), then there should be no effect of
We on observed W among those for whom
χe

1 = 1, as long as Wm is included as an explana-
tory variable. But there is, with an estimated co-
efficient of about –0.12. The coefficient of We

for those with a clear social security motive is
much larger in absolute value, however.

Even those without any social security mo-
tive at the tax-minimizing point show a trade-
off between wages from own corporation and
wages from other sources, given the total pay-
out from own corporation. The higher wage in-
come from other sources, the less is paid out as

wage income from own corporation, although
the coefficient –0.12 is small. This cannot be
explained by our model in section 2. It may be
an indication that wages actually reflect work
effort, so that more time spent working in one
place reduces the time spent in another place.

One may worry that there could be a sample
selectivity problem in the regressions. Out of
616 observations, 388 were excluded because
they could not legally pay dividends. The model
is not intended to explain the owner’s wages per
se, however. It is a conditional model, explain-
ing these wages conditional on there being a
choice between the two types of payout. Then
there is no sample selectivity problem, cf.
Davidson and MacKinnon (1993), p. 531.

There are reasons to suspect an endogeneity
problem. The explanatory variables are decision
variables on part of the owner, and may be af-
fected by almost any unobserved heterogeneity
in the data.

Because most of the variables behind this
endogeneity are unobservables, we cannot run
regressions based on a more elaborate model
with several equations. We are left with the in-
strumental variable technique to overcome the
endogeneity. None of the explanatory variables
are included among the instruments. Instead we
have included the year’s profits and some vari-
ables which were determined at the beginning
of the year, some for the corporation and some
for the owner.12

We use the H2SLS estimator as defined in
Davidson and MacKinnon (1993), p. 599 and
p. 612. Results are shown in table 3, reproduc-

12 The instruments on the corporate side: Book value of
assets, four different elements of book equity, the loss car-
ry-forward from previous years (for tax purposes), L. These
are predetermined balance sheet variables. If decisions are
not serially correlated, they are exogenous. Profits of the
current year, Π, are included because it is strongly corre-
lated with the total payout. However, we believe it is main-
ly a result of previous years’ decisions and exogenous fac-
tors, and determined before the payout-versus-retention
decision is made.

The instruments on the owner side: Two taxes on gross
income with different bases give rise to the difference as
instruments. The main element is net capital income apart
from dividends, but there will also be various other tax de-
ductions. They are correlated with Wm because they influ-
ence the shape of the budget set. Furthermore: The own-
er’s sex and age, which may be correlated with We.
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ing the combinations of variables in table 2. In
all cases the signs of the coefficient estimates
are the same as in the OLS regressions.

Some coefficient estimates are quite differ-
ent from the OLS estimates. This can be taken
to confirm the endogeneity problem, although
we have not done any formal Durbin-Wu-Haus-
man type tests. The H2SLS estimates should
then be considered the more reliable. We warn
the reader, however, that the combination of a
small sample and poor correlation between in-
struments and explanatory variables may make
the H2SLS estimates less reliable.

The good news is that the coefficients not
only have the same signs as with OLS, but they
are all significantly different from zero. More-
over, the differences between the coefficients of
those variables that include alternative indica-
tors, are significant. In line 3.4 the χ2 for test-
ing β2 = β3 (the coefficients of Wm χ1

m and
Wmχ2

m) is 7.211, with a p value of 0.0072. Thus
the null hypothesis that the two coefficients are
equal, is clearly rejected. The similar values for
the two final coefficients of line 3.4 is χ2 =
15.431 and p = 0.0001, and again equality is re-
jected.

We also tried to add other explanatory vari-
ables to the regression in an ad hoc way. A
high possibility of bankruptcy might explain
a high wage payout, since dividends will be
legally restricted. One might also expect the
wage payout to be increasing in the number of

employees. None of these variables were sig-
nificant.13

7. Conclusion

For a corporation with a single owner, we
have defined the budget constraint for the de-
cision on how to pay out cash to the owner, in
the form of wage income or in the form of div-
idends. The net payouts are affected by taxation
and regulations. An interior solution with both
forms of payout may minimize taxes if, e.g.,
one form is taxed progressively while the other
is taxed proportionally at the personal level.

From data for Norway in 1991 we have been
able to calculate these budget constraints for a
sample of 225 pairs of owner and corporation.
The choice of type of payout is strongly, but not
uniquely, motivated by the minimization of tax-
es. There were also other significant explana-

Table 3. Linear H2SLS regression.

const. Wm+Dm Wm We Wm χm
1 Wm χm

2 We χ e
1 We χ e

0

3.1 37.40 0.0880 0.710) –0.081) –) –) –) –)
(3.045) (4.496) (7.303) (–0.903)

3.2 59.20 0.0600 –) –0.318) 1.447) 0.637) –) –)
(4.471) (2.902) (–2.454) (5.202) (6.744)

3.3 121.10 0.0300 0.369) –) –) –) –0.132) –1.014)
(4.960) (1.188) (2.909) (–1.183) (–3.539)

3.4 10.00 0.0210 –) –) 1.205) 0.445) –0.135 –0.971)
(5.821) (0.836) (4.017) (4.293) (–2.887) (–4.237)

Dependent variable: W* (observed net wage)
225 observations, heteroskedasticity-consistent t-ratios in parentheses
Instruments: Book assets, Π, Πχ i

m (i = 1, 2), four equity categories (beg. of year), loss carry-forwards, personal income
tax base gross minus net (two alt.), age, sex
All variables measured in thousand NOK

13 These and other variables (than those presented in the
tables), are likely to influence the wage payments. Apart
from those mentioned, we lack data. We ran RESET tests
for the specification of the model, including fourth-degree
polynomials of the independent variables (without cross
terms). (See, e.g., Kmenta (1986).) We can reject the com-
bined hypothesis that the coefficients of all higher-order
terms are zero, even though no single higher-order term had
a significant coefficient. For instance in equation 2.4 the
χ2 test statistic with 15 degrees of freedom is 73.3121. Thus
we cannot regard our model as an ultimate truth about what
determined the wage payouts.
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tory variables. A preference for wage income
may be explained by the fact that rights to so-
cial security benefits depend on wage income.
The data support this indirectly, since the neg-
ative effect of the owner’s wage income from
other sources is stronger when rights to social
security benefits may be earned at the margin.

There is a striking difference between the ef-
fect of tax considerations when these originate
from the personal part of the tax system and
when they originate from the corporate part.
This seems to indicate a difference in tax per-
ception.

The decision whether to incorporate or not,
which has had considerable attention in the in-
come shifting literature, involves non-tax con-
siderations and real costs. This means that in-
come shifting represents not only a tax avoid-
ance problem, but also an efficiency problem.
On the other hand, the real costs involved will
probably reduce the amount of income shifting
through choice of organizational form. In con-
trast, shifting of (corporate) income between
wages and dividends is relatively cheap, and
thus represents an attractive alternative. Future
research on corporate income shifting should
have this alternative in mind.
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Appendix: Calculation of budget sets

The personal budget constraint in the W, D
plane is a simple transformation of the corpo-
rate budget constraint in the Wg, G plane, ap-
plying personal tax rates, possibly progressive
on wage income. The corporate budget con-
straint is defined as the maximum gross divi-
dends, G, for each level of gross wages, Wg, and
differs between corporations because it depends
on their profits, retentions, and various prede-
termined variables.

This appendix explains how we made the
computer calculate each budget constraint ex-
actly, based on tax rules and corporate regula-
tions.14 An alternative method would have been
to use numerical optimization methods to max-
imize G for each Wg. There would have been
two important drawbacks. First, the maximiza-
tion would have been done for an arbitrary grid
of Wg values, resorting to approximations in
between, and without identification of kinks in
the budget constraint. Second, the numerical
calculations would not contribute to checking
the logical consistency of the model. With the
chosen method, on the other hand, it is highly
unlikely that a logically inconsistent model
would result in 225 budget constraints of con-
nected, but non-overlapping intervals. In fact
some inconsistencies were discovered along our
way, and new (rather unlikely) cases added.

Each segment of the budget constraint results
from the solution of a system of five simulta-
neous equations in the five variables G, Tc, ∆F,
∆V and ∆E. ∆V is allocation to a “reserve fund,”
a legally required part of retained earnings. ∆E
is allocation to free equity, that part of retained
earnings which are neither tax deductible (∆F)
nor legally required (∆V). The accumulated free
equity at the beginning of the year is denoted
Eb.

The solutions express the five variables as
functions of Y and various variables which are
predetermined for each corporation, or exoge-
nous parameters such as tax rates. For the bud-
get constraint itself, only the solution for G mat-
ters. By varying Y (and thus Wg, cf. (1)), the

budget constraint is traced out by this equation.
One example of the first derivative of such a
solution is given in equation (15).

There are 288 alternative linear sets of five
equations. These must be identified in order to
solve the sets. We discuss the equations briefly
before describing how to sort out which sets
apply where.

A.1 First equation

The first equation is

(A.1) Y = Tc + G + R*,

where R* is the observed value of R.

A.2 Second equation

The second equation is, in shorthand,

(A.2) Tc = Te +Tm + Tn,

where Te is the corporate wealth tax, which we
have assumed to be exogenous. Norway had a
two-tier system of corporate income taxes. The
municipal corporate income tax is

(A.3) Tm = cm max (0,Y – Y∆ – Lm – ∆F),

where cm (= 0.23 in 1991) is the rate of the tax,
and Lm is loss carry-forward in the base for this
tax.15 The national corporate income tax is

Tn = cn max{0, Y – Y∆ – Ln – ∆F

(A.4) –min [G – Gr, Y –∆F – max (0,Tc

+ ∆V+ –max(Eb – ∆V–, 0))]},

where cn (= 0.278 in 1991) is the rate of the tax,
and Ln is loss carry-forward in the base for this
tax. Gr is dividends received by the corporation,
here taken as exogenous. Also, ∆V+≡max(∆V,
0), and ∆V–≡min(∆V, 0).

This requires some explanation. Dividends
paid are deductible, and dividends received tax-

14 More details are available at http://folk.uio.no/dilund/
wagediv 15 Y∆ is the difference mentioned in footnote 4.
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able, for Tn. The deduction for dividends is lim-
ited to Y – ∆F minus “taxes and reserve fund al-
locations to the extent that they are not covered
by free equity,”16 i.e., limited to

(A.5) Y–∆F–max(0,Tc +∆V+–max(Eb–∆V–, 0)).

Since Tm has two linear variants and Tn has
six linear variants, there are altogether twelve
linear variants of the second equation.

A.3 Third equation

The third equation gives the reserve fund al-
locations. The rules are too complicated to be
included here.17 There are five different linear
variants when ∆V > 0. When the required re-
serve fund is obtained, no allocation is needed,
which is a sixth variant. There is also the pos-
sibility of a withdrawal from the reserve fund,
∆V < 0, when the fund exceeds the target. There
are two linear variants for this. There are alto-
gether eight linear variants of the third equation.

A.4 Fourth and fifth equation

While the first three equations are determined
by rules, the fourth and fifth are determined by
tax-minimizing behavior. There are three (or
rather, four) linear candidates for the fourth and
fifth equation

(A.6) ∆F + ∆E + ∆V = R*,

(A.7) ∆F = ϕ(Y – Y∆ – Lm) or ∆F = 0,

and

(A.8) ∆E = – Eb.

The following restrictions on the variables are
relevant:

• 0 ≤∆F ≤ ϕ max(0, Y – Y∆ – Lm), and

• ∆E ≥ – Eb, a legal requirement18 for G > 0.

The owner will try to allocate as much as
possible to the consolidation fund in order to
save taxes. Equations (A.6) and (A.7), but not
(A.8), obtain when a full consolidation fund al-
location, ϕ max(0, Y – Y∆ – Lm), is made, while
∆E is determined residually.

But if R* – ∆Y – ϕ max(0, Y – Y∆ – Lm), < – Eb,
then maximizing ∆F while allowing dividend
payments does not lead to ∆F = ϕ max (0, Y –
Y∆ –Lm). Instead a maximum reduction of free
equity is made, while ∆F is determined residu-
ally. Equations (A.6) and (A.8), but not (A.7),
obtain.

Equation (A.7) (in its ∆F = 0 version) and
(A.8), but not (A.6), may also obtain, but this
conflicts with our definition of the corporate
payout budget constraint. In this case a maxi-
mum reduction of free equity is made, and noth-
ing is allocated to the consolidation fund, but
the required ∆V still exceeds R* + Eb.

Equation (A.7) has two linear variants. When
combined with (A.6), both are relevant. But this
does not add to the total number of equations,
since the zero variant applies if and only if the
zero variant of Tm applies. In our calculation of
the total number of cases, we may thus say that
there are altogether three linear variants of the
union of the fourth and fifth equation.

16 See Zimmer (1988) p. 44f and Norwegian Tax Direc-
torate (1991) p. 40. If ∆V > 0, it is clear from the sources
that this magnitude and Tc should be deducted from Y – ∆F
in order to find the maximum deduction for dividends, but
only to the extent that Tc + ∆V are not covered by a positive
Eb. If ∆V<0 because the reserve fund exceeds its target, we
assume that |∆V | can be treated like Eb, and if the sum of
these is positive, Tc can be covered by it in whole or in part.
Observe also that the maximum limitation (A.5) is based
on book profits Y – ∆F, while the tax itself is based on tax-
able profits Y – Y∆ – Ln – ∆F. This has the implication that the
tax base in some cases is reduced to –Y∆ – Ln, if this is pos-
itive.

17 More details are available at http://folk.uio.no/dilund/
wagediv

18 Since G = Y – Tc – ∆F – ∆V – ∆E, the requirement can be
written as G≤max (0, Y– Tc + Eb –∆F –∆V). Observe that we
allow the use of previously retained earnings, Eb, to pay
dividends. This is relevant in a detailed and short-run
model, but often neglected in long-run models, e.g., explic-
itly in Sinn (1987), cf. his footnote 3, p. 75.
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A.5 Total number of equation systems,
and solution method

With twelve alternative linear expressions for
the taxes and 24 for the allocations, there are
288 alternative sets of five simultaneous linear
equations, which should be solved in order to
find the five endogenous variables expressed in
terms of the exogenous ones. Based on this, the
crucial variable dG/dY might take as many as
288 values.19 It turns out that many of these are
equal, reducing the number of different theoret-
ical values to 57.

For each observation we now ask: For the
interval of relevant Y values (which allow both
G > 0 and Wg > 0), which set of equations is val-
id for each Y? There will be a number of Y-
subintervals, and in each, only one of the 288
systems will be valid. The method for finding
which of the 288 are relevant for each observa-
tion is by trying them all, and eliminating those
which are not.

For each set of equations, we know the ine-
qualities defining when that set of linear equa-
tions is valid. However, as given by the tax and
accounting rules, the inequalities are expressed
partly in the endogenous variables, G, Tc, ∆F,
∆V, and ∆E. After solving each equation system,
we must therefore rewrite the inequalities relat-

ing to that system in terms of exogenous varia-
bles (including Y).

We need inequalities which are linear, in or-
der to solve for a unique Y value which is the
boundary for the validity of each inequality,
given a particular equation system. This will be
a value expressed in terms of the other exoge-
nous variables.

Connected to each equation system, there are
a number of inequalities to check. Altogether
there are 1920 inequalities. For each observa-
tion we solve for the unique Y value which is
the critical one for each of these inequalities.
For each observation and each of the 288 equa-
tion systems, we then determine the Y interval
for which all of the inequalities connected to
that equation system are satisfied. Most of these
are empty intervals.

For each observation we collect those non-
empty intervals which are found.20 It turns out
that for every observation this gives a sequence
of between one and eight connected, but non-
overlapping intervals from a lower bound to
plus infinity. The lower bound is always a Y
value for which G goes to zero. When plugging
this into the budget set calculation, there will
also be an upper cut-off point, where Wg goes
to zero.

19 Some of the 288 cases are unlikely to occur, but can-
not be ruled out a priori. This has to do with the difference
Y∆ between a year’s taxable and book profits, and the dif-
ferent principles for carrying forward losses in books and
in tax bases. It is possible, but not very likely, that a cor-
poration in one year has high book profits but negative tax-
able profits, or vice versa, or that it has high book profits
after deduction of previous years’ uncovered book losses,
but negative taxable profits after carrying forward tax de-
ductible losses, or vice versa. The unlikely combinations are
allowed by our equations and inequalities, and the data for
exogenous variables will determine what cases are actual-
ly relevant.

20 When there are groups of intervals with identical low-
er and upper bounds and identical values for dG/dY, we
reduce the number of these intervals to one. Such groups
occur because some of the equation systems happen to be
identical for some values of the exogenous variables, e.g.,
when Gr=0, but they may perhaps also occur because we
have not been able to detect that some systems are always
identical.


