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Abstract

We develop a model where taxpayers acquire costly knowledge to lower their tax
burden. When income elasticities rise with income, tax complexity acts as a screening
device similar to price discrimination—enabling greater tax revenue without efficiency
loss, but increasing inequality. Using administrative data on Norwegian business owners
facing a complex income classification regime, we find widespread suboptimal tax choices.
Overpayments are larger among women, immigrants, and less wealthy individuals. We
estimate that failure to optimize is associated with a lower tax elasticity, in line with our
theoretical predictions.
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1 Introduction

Why are most modern tax systems so complex? The benefits of simplifying the tax code would
seem obvious at first glance: Fewer compliance costs, less filing requirements and administrative
work both for taxpayers and tax authorities, fewer loopholes that can be used for tax avoidance.
Many academic researchers have found significant costs associated with complex tax systems
(Benzarti, 2020; Pitt and Slemrod, [1989) and have recommended simplifying the tax code
(Slemrod, 1989; |[Fuest, Peichl and Schaefer, 2006). And importantly, simpler tax systems seem
to be overwhelmingly popular with voters and the public — for instance, Blesse, Buhlmann and
Dorrenberg| (2019) find that over 90% of Germans support tax simplification. Nevertheless,
complex tax systems continue to be the norm in much of the world.

In this paper, we demonstrate one possible reason why governments might prefer a com-
plex tax system: When taxpayers have heterogeneous elasticities of taxable income (ETT),
tax complexity can serve as a form of price discrimination. When a monopolist engages in
second-degree price discrimination, it can extract a higher total profit from its customers by
offering bulk deals, limited-time sales, or other advantages that cater to more price-sensitive
customers, while less elastic shoppers often pay full price. In a similar way, governments can
offer deductions, exemptions, and loopholes that can reduce the tax burden for those taxpayers
willing to invest in knowledge about the tax code, while the less knowledgeable end up paying
more. In the theoretical section of this paper, we first show that a hypothetical government
with perfect information and the power to set individualized tax rates would optimally make
taxes lower on more elastic taxpayers. Of course, this is not feasible as governments cannot
observe individual elasticities or set individual tax rates, but we go on to demonstrate that
a complex tax system can achieve a similar outcome through a self-selection mechanism. We
develop a model of tax complexity in which taxpayers can reduce their tax burden by investing
in costly knowledge. We prove that the more elastic a taxpayer is, the more tax knowledge
they will choose to acquire, since a higher elasticity means their individual welfare gains from

reducing tax distortions are larger. This demonstrates that tax complexity can serve as a



self-selection mechanism similar to price discrimination.

In our main result, we show that if elasticities are increasing with income, the self-selection
effect induced by complexity can allow the government to raise a higher overall tax revenue than
the maximum possible in a “simple” tax system, and without leaving anyone worse off. The
reason is that when taxpayers have heterogeneous ETIs, the tax rate that maximizes overall
revenues will be inefficiently high for the most elastic individuals. Allowing for complexity
gives them a way to reduce their distortionary tax burden and increase their labor supply
significantly, while at the same time, the government can continue to extract full tax revenue
from those with lower elasticities who will not find it worth the cost to invest in tax knowledge.

While our theoretical model shows that tax complexity can be efficiency-improving under
some circumstances, there are of course many downsides to tax complexity as well. Generally,
complexity benefits the wealthiest and most elastic taxpayers, and therefore increases inequal-
ity, which will be at odds with many policymakers’ objectives. In a simulation exercise, we
demonstrate that when the initial tax rate is substantially below the revenue-maximizing rate,
complexity can boost labor output but will generally not lead to increased tax revenues. A gov-
ernment interested in boosting economic growth might therefore use tax complexity as a tool,
but this will come at the expense of increased inequality and somewhat lower tax revenues.

In the second half of this paper, we empirically study the consequences of a complex tax
system using de-identified administrative micro-data from Norway. We study sole owners of
businesses who, when transferring money from their firm to their personal accounts, can choose
to pay it either as wages or as dividends. These two forms of payment differ only in their tax
treatment: Dividends are taxed at a flat rate, whereas wages are subject to a progressive tax
schedule. For most business owners, the optimal strategy to minimize tax liability will thus be
to pay any transfers in the form of wages as long as they they are in a sufficiently low wage tax
bracket. Once wage income reaches a certain threshold, the marginal tax on wages will exceed
that on dividends, and it will then be optimal to pay any remaining amount in the form of
dividends. In practice, we observe that many taxpayers do not follow this optimal strategy,

and that this leads some to pay significantly higher effective tax rates than they would have



with optimal behavior. The size of tax overpayment differs along demographic dimensions,
with women overpaying more than men and immigrants more than native-born Norwegians
on average. We also find that complexity is very regressive, as our model predicts: Wealthy
taxpayers overpay significantly less than others. The strongest predictor of overpayment that
we can see in the data is the amount spent within firms on accountants and financial advisors:
Those with high spending make far fewer and smaller mistakes. While we cannot know if these
services specifically include tax advice, the large effect that we see suggests that they might
for at least some business owners.

Finally, to illustrate the implications of our theoretical model, we investigate if higher tax
overpayment is indeed associated with lower elasticity as our theoretical results predict. We
study the behavioral effect of an earlier tax reform on our study population and estimate
separate elasticities of taxable income for groups based on the magnitude of their later tax
overpayment.ﬂ In line with our theoretical predictions, we do find indicative results that
higher tax overpayment is associated with lower elasticity, though these are not statistically
significant. We also find that elasticity estimates are smaller for women, immigrants, people
with lower incomes and those below the threshold for the wealth tax. Given that these groups
tend to overpay more, this aligns with our theoretical predictions, though we note that many
other factors in addition to elasticity differences could affect overpayment.

Taken together, our findings illustrate a possible reason why tax complexity can be advanta-
geous to governments: It can allow them to increase tax revenues by lowering costly distortions
for elastic taxpayers in a more targeted way than through general tax cuts. However, it leads
to increased inequality and particularly disadvantages less powerful demographic groups. Al-
though maximizing tax revenue is often not the overall goal for governments, we focus on this

outcome as it is important in certain contexts. Tax researchers sometimes impose “Rawlsian”

1Since our measure of overpayment relies on tax optimization through income shifting between tax bases for
business owners, this could introduce a problem when attempting to estimate elasticity based on this measure:
High tax knowledge can lead to more precise optimization, which might in itself cause estimated tax elasticity
to be higher, and so any test of a correlation between overpayment and elasticity could be tautological. To
alleviate this concern, we limit our sample for this test to those taxpayers who were not yet self-employed at
the time of the earlier tax reform.



social preferences, which aim to simply increase the welfare of the worst-off member of society
(Hellwig, 1986). Under such a model, assuming the worst-off person is not a taxpayer, the
optimal tax rate would indeed be the one that raises the most tax revenue. In a less extreme
case, optimal tax models often assume a welfare weight of zero on the highest earners in an
economy (Saez and Stantchevaj, [2016; |Piketty and Saez, 2013]), meaning that the optimal tax
rate for this group would be the revenue-maximizing one. If we consider our model in the
context of very high earners, it might make sense why tax systems are often especially complex
for them. Many of the highest earners can be particularly tax elastic, since they have more
opportunities to move their income, assets, or residence into tax havens. A complex tax code
can provide hidden benefits that encourage them to remain in their home country, while at the
same time raising a higher tax revenue from those high earners who are less elastic. For the
wealthiest, a complex tax system with exemptions and loopholes might therefore be a more
efficient way of reducing the tax burden than simply lowering their headline tax rates.

As previously noted, our empirical findings indicate that tax complexity worsens vertical
inequality by primarily benefiting the wealthiest taxpayers. At the same time, our theoretical
results demonstrate that complexity also increases horizontal inequality by generating different
effective tax rates for taxpayers with the same gross income. While horizontal equality is a
generally accepted principle of tax fairness (Musgrave, (1990)), a tax system that leads to unequal
horizontal treatment according to tax elasticity could be more efficient by reducing distortions
for the most elastic taxpayers, as we prove in our theoretical section. From a government’s point
of view, it may be beneficial that tax complexity provides vertical and horizontal inequality
in a less salient way than explicitly encoding it in the tax code. Regressive taxation and
unequal treatment of taxpayers with the same gross income would likely be highly unpopular
with the general public, but by making these aspects implicit through highly complex tax
systems, policymakers may be able to obtain some of the same economic benefits without
similar political backlash. Our findings highlight the importance of considering effects on tax
revenue as well as both vertical and horizontal inequality when implementing reforms that

alter the complexity of tax systems.



Our work relates to several strands of the economics literature. Multiple previous studies
have developed theoretical models of complex tax systems and on optimal taxation when
agents lack information or are not fully rational (Goldin, 2015; Rees-Jones and Taubinsky,
2020; (O’Donoghue and Rabin, 2003). |Craig and Slemrod (2022) develop one of the most
comprehensive models of tax complexity, and briefly touch upon the implications of private
costly investments in tax knowledge, like ours. However, their approach involves directly
modelling the beliefs and misperceptions of taxpayers, and is therefore less suited to delivering
empirical predictions without making explicit assumptions about these beliefs. The model used
by Slemrod| (1989) is quite similar to ours, also featuring costly tax knowledge in a very simple
framework, but his main focus is on the choice between the itemized and standard deduction
in a U.S. context. Krause| (2000) is also similar in spirit, but models imperfect information by
both the taxpayer and the tax authority, and focuses on compliance and audit risk.

Our paper also relates to empirical studies of tax complexity, misperception, and tax over-
payment. Many studies, including |Zwick| (2021)), |Chetty, Looney and Kroft (2009), Saez| (2010)),
and Benzarti (2020), demonstrate empirically at a population level that taxpayers do not react
to tax changes in a way that is consistent with rationality and full information, but cannot de-
termine if a given individual taxpayer is making a mistake. /Aghion et al. (2017) estimate how
much taxpayers value simplicity by studying a discrete choice between different tax regimes
for small businesses in France, which differ in both tax incentives and simplicity. This is one of
the few studies besides ours to also quantify tax misoptimization at an individual level — some
taxpayers choose a tax regime which is both more complex and leads to a higher tax liability.
Abeler and Jager| (2015) demonstrate misoptimization in an experimental study mimicking a
complex tax system. This study also highlights the role of cognitive ability in tax optimization.
While our model focuses on the role of elasticities in the acquisition of tax knowledge, it is
clear that other factors such as cognitive ability are important. The findings of Bastani and
Waldenstrom| (2021) imply that tax elasticity itself may be increasing with cognitive ability.
Relatedly, |Alstadsaeter, Kopczuk and Telle (2019) find that networks play an important role in

tax avoidance: People are more likely to take advantage of a particular tax avoidance strategy



if others in their close family use it too. While we do not capture cognitive ability and networks
in our model, including these would tend to strengthen our theoretical results further, since
our main findings are based on an assumption that higher earners are more elastic and hence
more likely to invest in tax knowledge. If these people also have higher cognitive ability and
more knowledgeable networks on average, it would further increase their propensity to gain
tax knowledge. However, as we highlight in our empirical section, this also means that tax
complexity is a highly regressive tool to boost tax revenue.

While not many researchers have explored possible benefits of tax complexity, some have
studied a similar idea for welfare transfers. Nichols and Zeckhauser| (1982) pointed out the
possible use of ordeals as a screening mechanism to discourage the less needy from applying
for welfare benefits, and this idea has since been explored further by [Alatas et al. (2016) and
Sunstein| (2018), among others. |Kleven and Kopczuk| (2011) study the optimal complexity
of benefit programs in a context where higher complexity improves the government’s ability
to detect who is eligible, but also imposes a cost on applicants that discourages some from
applying.

The rest of this article is organized as follows: In the next section, we develop a theoretical
model that formalizes our argument and illustrates how a complex tax system can function like
price discrimination. Section 3 introduces the institutional setting for our empirical results,
and Section 4 describes our data sources and details how we calculate tax overpayment at the
individual level. Section 5 presents empirical evidence of tax overpayment at the population
level and for specific subgroups. Section 6 estimates elasticities using an earlier tax reform and

links this to subsequent tax overpayment, while the final section concludes.

2 Model

In this section, we develop a model that illustrates how a complex tax system can act in a
similar fashion to price discrimination. We formulate conditions under which a complex tax

system can generate higher tax revenues than a simple one, and we show that this increase in



tax revenues comes at no efficiency cost. We prove that in this model, more elastic taxpayers
will acquire more tax knowledge and thus get a lower effective tax rate. However, we start

with a more straightforward example to illustrate some basic ideas.

2.1 First-best case: Optimal individualized tax rates

Consider an economy consisting of N workers with quasi-linear and isoelastic utility functions

of the following form:

e—ai/Ei ]_+L
L — - €
C=(1-7)L,

where wages are normalized to 1, C' is consumption, L is labor supply, and 7 is the tax rate
on income. For convenience, we will use the notation n = 1 — 7 to refer to the net-of-tax rate
in the following. ¢; is individual i’s elasticity of labor supply with respect to net-of-tax rate n,
and «; is a preference parameter which shifts overall labor supply without affecting elasticity.
Substituting out consumption and maximizing utility over labor, it is fairly straightforward to
see that the taxpayer’s labor supply function will be L; (n) = nfie®:.

A classic exercise for this model might be to derive the flat net-of-tax rate n which maximizes
government revenue. We will consider a very slight variation of this problem. Suppose the
government has perfect information and knows ¢; for every citizen, and that it has the ability
to set a separate tax rate 7; (or net-of-tax rate n;) for each person in the economy based on this
information. What will the set of revenue-maximizing tax rates be in this case? Letting L;(+)
denote the labor supply function that follows from the optimal solution to the individual’s

problem, we could write this variant problem as:

N
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Taking the first order condition with respect to v; for i = 1,..., N, we get:

dL;
() = (1 =) 5 )
Inserting L; (n;) = n;'e™, % = gn5"'e® and rearranging, we ultimately find the revenue-

maximizing net-of-tax rate for person i to be:

&g
1+5i'

*_

This rate is increasing in elasticity ¢;, and approaches 1 as the elasticity goes to infinity — in
other words, the more elastic someone is, the less they should be taxed. Note that this formula
is equivalent to the classical revenue-maximizing net-of-tax rate given an aggregate elasticity
g, but just applied at an individual level. Of course, relative to an economy with a single flat
tax, revenue in this example will be higher, since every taxpayer is facing their individualized
revenue-maximizing tax rate.

We can think of this example as analogous to first-degree price discrimination. When a
monopolist is assumed to have perfect information and the ability to charge a separate price
for each customer, the optimal price will be higher for less elastic customers. Although the
government in this example isn’t motivated by profit maximization, a similar result holds.

Of course, the assumptions made in the first-degree price discrimination model are ex-
tremely strong: The monopolist must have perfect information and the ability to set unique
prices for everyone. The analogous assumptions in our tax example may be slightly less unre-
alistic: Many governments have vast information on taxpayers, and unlike private companies,
governments usually do not face legal restrictions that would in principle prevent them from
individualizing tax rates to some extent. Nevertheless, an individual’s tax elasticity is not
directly observable, and even if the government could estimate it, setting individualized tax

rates would likely run counter to common notions of horizontal tax fairness.



2.2 Complexity as second-degree price discrimination

While first-degree price discrimination functions primarily as an illustrative device in theoret-
ical models, second-degree price discrimination is very often seen in practice. The core idea of
second-degree price discrimination is to offer different “menus” such that customers will self-
select into specific options based on their price elasticity and other characteristics, ultimately
allowing the monopolist to extract a higher revenue. This can be done in multiple ways, for
instance through bulk discounts, coupons, or limited-time promotions. At a very high level,
these pricing practices create a trade-off between price and convenience: If you are willing to
do the requisite planning to buy in bulk, or to cut out coupons to bring to the store, you are
rewarded with a lower overall price. [Ngwe| (2017)) finds that the location choices of outlet stores
works by a similar logic: They are often placed in comparatively remote locations to avoid can-
nibalizing sales at “flagship” stores too much, while simultaneously allowing for price-sensitive
customers to travel the extra distance and save money. Essentially, these strategies work by
creating an ordeal that requires some effort to overcome in order to access the lower price.
We can think of a complex tax system as functioning in a similar way. Those who are
highly sensitive to taxes will spend time and effort on understanding the tax system — or pay
someone else to do this work for them — and can thus lower their total tax rate, for example by
taking advantage of obscure deductions, optimizing the balance between wages and dividends,
optimally timing realizations of capital gains and losses, or setting up holding companies and
other legal structures. A complex tax system allows the government to extract as much tax
revenue as possible from those less sensitive to taxes, while creating an ordeal that requires
some wasteful effort to overcome, but which lets the more elastic taxpayers reduce their tax
burden. It may even be the case that complexity can lead to efficiency gains, if the cost of
learning about the tax system is outweighed by the reduced tax distortions for more elastic

taxpayers. To examine if this is the case, we formulate a mathematical model of tax complexity.
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We now write the taxpayer’s problem as:
max U;(C,L)=C — D;(L)
C,L.K
s.t. C=wL-N(K)—-QK)

L. K >0,

where D; (L) is the disutility of labor, which is strictly increasing and strictly convex, D}(L) > 0,
D! (L) > 0. We think of the choice variable K as the taxpayer’s knowledge of the tax system,
Q(K) as the disutility or cost of acquiring this tax knowledge, and N(K) as the net-of-tax rate
associated with knowledge level K E] We assume that N'(K) > 0 everywhere, as knowledge
about the tax system may help the taxpayer find strategies to reduce the overall tax burden.
The government’s problem is to decide on the complexity of the tax system by choosing the
shape of the function N(K). Note that for tractability, our model uses a a flat rate that does
not depend explicitly on income, but our results below extend to the case of a progressive tax
system with multiple tax brackets based on income.

The solution to the taxpayer’s problem is pinned down by the first order conditions. In the

case where K > 0, these can easily be found to be:

wLN'(K) = Q'(K). (3)

Without making further assumptions on functional forms, we cannot analytically derive a
closed-form solution. However, we can characterize how introducing a marginal amount of

complexity into the model will affect outcomes. To do this, we make the following definitions:

Definition 1. (Constrained Uniform Baseline): We define the constrained uniform

baseline as a regime where the government is restricted to offering all taxpayers a single statu-

2Since we are considering an economy consisting of heterogeneous taxpayers, a completely correct notation
would include taxpayer-specific subscripts on the choice variables: L;, C;, K;. However, we omit these for
readability whenever it does not lead to ambiguities.
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tory net-of-tax rate N(K) = 1 — 19, which does not depend on K. This regime thus involves

no complexity.

Trivially under the constrained uniform baseline, any optimal solution will have K = 0 since
any positive knowledge level would incur a cost and yield no tax benefits. This regime reflects
real-world limitations imposed by horizontal equity norms and the administrative inability to
observe taxpayers’ types. While our model In the above definition and throughout the paper,

we use Ty as shorthand for the baseline tax rate paid by a taxpayer with zero knowledge.

Definition 2. (Marginal complexity): Given a constrained uniform baseline regime with
tax rate 19, we define a corresponding marginally complex regime as one which introduces a

small degree of complexity, replacing N(K) =1 — 1o with Ns(K) such that
e Ns(0)=1—19
o N{(K)>0 for K<
o Ny(K)=0 for K>6

for small §.

This definition helps us to analyze how complexity will affect decisions at the margin
without having to worry about discrete responses, since only the initial marginal amount of
tax knowledge will reduce the tax burden. We are now ready to find necessary and sufficient

conditions for marginal complexity to generate increased tax revenue.

Proposition 1. Consider a taxpayer i with wage w;, elasticity of taxable income €; and labor
output LY at the optimal solution under the constrained uniform baseline regime. If we introduce
marginal complexity to the model, i.e. replace the simple net-of-tax rate 1 — 1o with Ns(K) that
satisfies the conditions in Definition[q for § > 0 sufficiently small, then tax revenues generated

by tazpayer i will increase relative to the constrained uniform baseline if and only if

wi Ly N3(0) > Q'(0)
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and

1—7'0
E; > .
7o

Relative to the constrained uniform baseline, the utility of taxpayer v is weakly greater under

complexity.

Proof. We first note that the first condition, w; LY N}(0) > Q'(0), is a necessary condition for
7 to optimally choose a positive level of tax knowledge. It simply states that the benefit of
the first marginal unit of tax knowledge — income times the slope of the net-of-tax function —
must exceed the cost. If this does not hold, then for a sufficiently small 4, ¢ will simply prefer
a corner solution with K = 0, and therefore tax revenue will be unchanged relative to the
constrained uniform baseline.

Now, to see how optimal labor supply will change as a function of tax knowledge, consider the

first-order condition associated with the labor variable:
D'(L) = w; Ns(K)

Notice that the above expression will hold with equality at L = LY and K = 0 for the optimal
solution under the constrained uniform baseline, and also at any (L, K') that solves the complex
problem. We can therefore find the derivative of labor as a function of tax knowledge around
LY by taking the total derivative of this expression with respect to K around K = 0 and
rearranging. This yields:

dL|  wN}(0)

dK |,_, D"(L?)’
which we notice is positive given our assumption that D is strictly convex.
Now we turn to tax revenue. This can be written as R = w;L; (1 — Ns(K)), which we can

again totally differentiate around K = 0 to get

dR = w; (1 — N5 (0))dL — N} (0) w; LOd K.
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Rearranging yields

dR dL
o =w; (1 — N5 (0)) —|  — Nj(0)w;L]
| =m0 NO) g2 - N w
wi N5 (0)
0 ToW;

Introducing a marginal amount of complexity to the simple model results in an increase in
tax revenue from person i if and only if the expression above is greater than zero. To rewrite
this in terms of the ETI, notice that by rearranging the first equation of , the first-order
condition on labor in the constrained uniform baseline regime, we find:

LY =D (w; (1= 1))

(2

Letting g = D’ and n = 1 — 7 for ease of notation, and taking the derivative of the above with

respect to the net-of-tax rate n, we get:

(ihLzZ T:m: w; [g71] (wi (1 = 7))
" g (g (w (1= 7))
av

We can therefore write the elasticity of taxable income at L? as

d(w;L;) 1—mg
dn w; LY

_dL; 1—-m1

T dn L?

_w;i (1 —1)

- DY) LY

g, =
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Using this, we can now write as

ar |
dK |y

=0

which is positive if and only if &; > =7,

To see that taxpayer i is weakly better off under complexity, simply notice that complexity
has only led to an increase in the opportunity set, since remaining at the optimum from the

simple tax system is still an option. O

As noted at the start of the proof, the condition w; LYN}(0) > Q’(0) must be satisfied for at

1-T0  can be rewritten as

least some tax knowledge to be optimal. The second condition, ¢; > =

1

3= - Lhis simply states that the initial tax rate, 7o, is above the revenue-maximizing rate

To >
for this particular individual. The result is therefore very intuitive: Introducing complexity
allows the taxpayer to obtain a lower tax rate, and beyond the peak of the Laffer curve, this
lower tax rate is associated with higher revenues. Note that even though tax knowledge is

costly, the increased tax revenue does not come at an overall efficiency cost, as the taxpayer is

weakly better off than before.

Corollary 1. Relative an economy with a single flat tax rate, tax complexity increases the
maximum tax revenue that the government can collect if there exists some income threshold
I such that those with incomes above I have a larger aggregate ETI than those with incomes
below I. Introducing taz complezity generates a Pareto improvement as all taxpayers are weakly

better off.

Proof. Let € be the aggregate ETI of the full population. It is a standard result from the optimal
tax literature that the revenue-maximizing flat tax rate in this economy will be 7% = ﬁé
(Saez, Slemrod and Giertz, 2012). Let H denote the set of taxpayers with incomes above I.
The government can design a complex tax system with functions Ny and () determined such
that [ = %. From the proof of the previous proposition, we know this ensures that for ¢

sufficiently small, the set of those who will invest in tax knowledge will approach H. Let ey be

15



the aggregate ETI for the group of taxpayers in H. By the definition of the income threshold
I, the aggregate ETI of those who invest in tax knowledge will be higher than for those who
do not, and therefore also higher than the ETI for the total population, so thus ey > &. We
show that overall tax revenue is increased by extending the argument from the previous proof
to an aggregate population.

Let Ry denote aggregate tax revenue collected for the group H, and let Iy denote their
aggregate income. As before using n for the net-of-tax rate, notice that we can write the

aggregate elasticity for the high-income group as

dIH n
dn IH

= Z D// (ILO)
i€H ¢

EH — —

E

Using our derivation from the previous proof, we can write the change in aggregate tax revenue

when we allow for a marginal amount of tax complexity as:

dRy
dK |,._

= wi (1 - N;(0)) dL;

1€EH

- Z N3 (0) w; L
icH

+IN5(0
- Z wiT ZU)” JLO Z N5 wiL?

:N5 [ D// LO - H]
i€H

I
— N (0) [T*aH- i —IH]

1—7*

:Ng(O)IH |:5H' T —1:|,

1—17*

which is positive whenever the term in brackets is greater than zero. But this follows from the

definition of 7* from the beginning of the proof, since

|
m)
o |
I
—_



As in Proposition [T} complexity leads to a Pareto improvement since every taxpayer’s oppor-

tunity set has expanded. O]

Just like in the previous result, increased tax revenue comes at no efficiency cost. In
cases where the result applies, it leads to an efficiency improvement by allowing those on the
downward-sloping side of the Laffer curve to gain tax knowledge and lower their effective tax
rate while increasing their labor supply enough to offset the mechanical loss in tax revenue. If
the surplus tax revenue is spent on e.g. a small lump-sum transfer to everyone in the economy;,
the introduction of complexity can make everyone strictly better off.

Note that the previous result assumed a single, flat tax rate. However, the same logic and
arguments would apply in the case of a progressive tax: Complexity can generate increased tax
revenue whenever there is an income threshold above which the aggregate ETT is large enough
that this subpopulation are on the downward-sloping part of the Laffer curve.

The results we have found so far have relied on more elastic taxpayers investing in tax
knowledge while less elastic taxpayers choose not to. However, this has been driven by our
assumptions on differences in income: For the initial unit of tax knowledge, elasticity does
not even factor into the decision to invest or not, as this is fully determined by the condition
w; LYN((0) > @'(0). We might therefore worry about what happens outside of the context of
marginal complexity, when we allow for larger investments in tax knowledge. The next result
shows there is indeed a positive link between elasticity and investment in tax knowledge once

we move beyond the marginal case.

Proposition 2. Consider two tazpayers, A and B, with identical income Iy > f,l,—((oo)) in the
simple equilibrium. If A has a higher ETI than B across the entire income spectrum, i.e.
€4 > €p, then under complexity, A will invest in more tax knowledge than B, have a higher
overall income and a lower effective tax rate than B. If the two tazpayers have identical elas-

ticities across the income spectrum, they will have the same income and tax knowledge under

complexity.
Proof. In short, this proposition states that if we keep income fixed in the simple equilibrium,
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Figure 1: Graphical representation of first-order conditions in (I, K)-space

First order conditions for single agent

Iy

Qo)
N'(0)

Two agents with same income, different elasticities

Iy

@'(0)
N(0)

S

Notes: This figure shows a graphical representation of the first-order conditions for the agent’s optimization
problem under tax complexity. The bottom panel illustrates that if two taxpayers have the same initial income
in a simple tax system but different tax elasticities, the more elastic taxpayer will have a greater increase in
labor earnings as a function of tax knowledge under complexity. See the proof of Proposition [2| for further
details.
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investments in tax knowledge will be a monotonic function of a person’s elasticity of taxable
income.

The proof can most easily be understood through a graphical explanation. The first-order
conditions for the complex problem in can be represented as curves in (I, K)-space as
shown in the first panel of Figure |1 The steeper blue line represents the first-order constraint
for tax knowledge, and the green one for labor. Note that while the choice variables in the
problem as originally stated are L and K, since I = wL and w is assumed fixed for any given
taxpayer, we can also think of I as a choice variable directly. Income in the initial, simple

'(0)

equilibrium is given by Iy — the condition that this is greater than Q,—(O)

some investment in K is beneficial once complexity is introduced. The equilibrium under

ensures that at least

complexity will correspond to the point where the two lines meet.

Consider taxpayers A and B. The proof is done if we can show that the intersection of the
two lines will occur at a higher (I, K)-pair for A than for B, as illustrated in the second panel
of Figure[l] First, notice that the blue line (the constraint on K') will be identical for the two
taxpayers, as it only depends on income, which is a choice variable, and on the functions N
and ), which are assumed to be independent of the identity of the taxpayer. Also notice that
the intercept of the green line is the income in the simple equilibrium, which is Iy for both
taxpayers. Therefore, the proof is complete if we can show that the green line is steeper for
the more elastic taxpayer. We can see this by totally differentiating the constraint associated

with the green line, which yields
dK; D" (L;)’

as we showed for the special case of K; = 0 in the proof of Proposition [I Now, recall that

the ETT of taxpayer ¢ is defined as ¢; = i{;’ T where n is the net-of-tax rate, and where

we evaluate the response to an exogenous change in the net-of-tax rate — that is, at a given
effective net-of-tax rate N (K;), the ETI is the percentage-wise increase in income that ¢ would
earn if N (K;) were exogenously lowered by 1 percent. Therefore, we can find an expression

for the elasticity by differentiating the first-order condition for the simple problem at a labor
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supply level of L; and net-of-tax rate N (K;). Recall that in the constrained uniform baseline,
labor supply is pinned down by the first order condition L; = [D']* (w;n), so just as in the

proof of Proposition [I| we can express elasticity as

d(wL;) N ()

g, —

_dL; N(K;)
D" (Ly) Ly’
which corresponds to % = 1\?2?) Insert this in equation and use the identity I; = w;L;
to find:
= w; = w; = &;1; .
A, ~ Var, T YTN(K) N (K,

This completes the proof: Since both taxpayers are assumed to have the same income at

NUK) SB]BM = 4B 4 every

K; =0, if ¢4 > ep, we do indeed see that % = e4ly N((K) N(K 1

point along the curve, so the constraint for taxpayer A is indeed steeper than that of B as
illustrated in the second panel of Figure [I} This leads to an equilibrium further up along the
blue curve, which involves a higher income, greater tax knowledge, and a lower effective tax
rate. Conversely, if e4 = e, the two curves will have the exact same slope at every point, and
will hence coincide such that A and B end up with the same equilibrium income and effective

tax rate under complexity. O]

2.3 Discussion of the model

Within the framework of a simple model, we have shown that complexity can indeed serve
a purpose, as it allows the government to extract a higher tax revenue than through a flat
tax rate without complexities, assuming that elasticities are increasing with income. This
result would apply in the exact same way if we had instead assumed that the baseline tax is
progressive, as is the case in most countries. These findings give us an indication of why a

complex tax system might serve a useful function for a government: It allows for a statutory
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tax schedule which appears progressive, while providing deductions and other loopholes such
that some high earners in practice pay less than the headline rate. Tax complexity can thus to
some extent bridge the gap between two principles of taxation that are at odds with each other:
General notions of fairness and public opinion usually favor progressive taxes (Tolbert, Witko
and Wolbers, 2019; Barnes, 2022), and papers in the tax literature often use a social welfare
function that places less weight on high earners (Saez and Stantchevaj, 2016; Piketty and Saez,
2013)). However, several results in the optimal tax literature have shown that distortions from
taxation are higher at the top, and that in the extreme, the marginal tax rate should be 0
for the highest individual earner (Mirrlees, [1971; Seade, [1977)). While a Mirrleesian approach
with regressive tax rates could also allow the government to reduce distortions at the top and
achieve higher revenues than a simple flat tax, complexity can provide a more covert way to
do this, delivering a tax system which appears more redistributional than it is, and which may
thus be more palatable to the electorate.

Proposition [2| shows that complexity does indeed cause taxpayers to self-separate according
to elasticity, such that starting from identical incomes under the simple model, a more elastic
taxpayer will obtain a lower effective tax rate. This highlights another possible purpose of tax
complexity which is not possible under the Mirrleesian approach, namely to allow for horizontal
screening in taxation. Striving for horizontal equity in taxation is a widely accepted principle
of fairness (Musgrave, [1990), but if there are heterogeneous tax elasticities at a given income
level, horizontal tax inequality may improve efficiency and lead to increased tax revenues, as
we demonstrated in the previous subsection. Again, this is a case where complexity can lead
to unequal treatment that may be desirable to the government, without this being explicitly
codified in tax law.

As with any economic model, we have made several simplifying assumptions in order to
derive meaningful results. We discuss some of these assumptions here, and how they relate to
instances of tax complexity that we might find in the real world.

Our most unrealistic assumption is perhaps that the model implies perfect knowledge, in

some sense. While taxpayers do not start with full knowledge of the tax system, the model
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assumes that they “know what they don’t know” —1i.e., that they know precisely which effective
tax rate they would end up with if they had invested in K units of tax knowledge. A more
realistic model might assume that taxpayers search over some policy space to find tax provisions
which may lead to a lower effective tax rate to a smaller or larger degree. Some taxpayers may
end up making sub-optimal decisions in the tax knowledge space — they might not invest in
knowledge even though the benefit from doing so would have outweighed the cost, or they
might conversely overestimate how much they can reduce their tax burden, and invest too
much. While a model incorporating these nuances might be more realistic, it would also lead
to many additional questions: If people don’t know how much they can lower their effective tax
rate by investing in tax knowledge, they need to have some belief about it. If this belief isn’t
accurate, then what causes the discrepancy, and how should this be modelled? Do taxpayers
learn their true tax rate before they make their decision of how much labor to supply? Other
papers on tax complexity, such as (Craig and Slemrod (2022) do include these richer models
of beliefs, but models of this sort are less useful in delivering predictions on e.g. tax revenue
unless they impose other, more specific assumptions.

We believe that our assumption that taxpayers “know what they don’t know”, while not
quite realistic, is useful for tractability of the model and in fact makes its predictions more
conservative. Allowing for inaccurate beliefs would provide another channel through which
complexity could lead to increased government revenue. Rather than making an informed
decision that the cost of tax knowledge is not worth the effort, taxpayers in that case might
choose to underinvest in knowledge simply because they underestimate how much they would
gain from it, thus overpaying even more and boosting tax revenues further. Our results show
that the government can increase tax revenues through complexity even without relying on
this additional possible effect, simply as a result of heterogeneous elasticities.

Another simplifying assumption in the model is that tax knowledge uniformly lowers the
tax rate independently of a taxpayer’s identity or initial income. This is clearly not the case
in practice: The complexities in the tax code that can be used by low-income wage earners to

lower their tax burden are very different than the ones employed by wealthy business owners.
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This means that the government has much more flexibility to differentiate tax complexity
according to individual circumstances than our model implies, so this is again a case where
our assumption is relatively conservative.

Finally, we assume that the cost of tax knowledge, Q(K), does not vary by individual. This
assumption is debatable: We might assume that more elastic individuals would also have a
higher cost of acquiring tax knowledge. If we imagine a model where a fixed time endowment is
split into leisure, productive labor, and time spent studying the tax system, we could think of
the latter as simply another form of labor which is governed by the same elasticity parameter.
On the other hand, given that some of our results are based on the condition that income and
elasticity are positively correlatedE] — which might be the case if more elastic people have higher
productivity and wages — it wouldn’t be unreasonable to assume that this higher productivity
also applies to the ability to understand the tax system. In that case, each “unit” of tax
knowledge would be cheaper for the more productive taxpayers to acquire. Ultimately, we
have chosen not to assume that one of these opposite effects is stronger than the other, but
to keep the cost of tax knowledge independent of the identity of the taxpayer. This would
be consistent with a model where tax knowledge is a good that can be bought for a specific
price, for instance by hiring an accountant or tax advisor. In particular, this modeling choice is
useful when considering the subset of taxpayers that are very wealthy and who might be more
likely to hire a tax advisor than to study the tax system themselves. Applying our results to
this group may help explain why tax systems tend to be particularly complex at the top of the
income distribution.

In Appendix Section [A.2] we demonstrate additional features of the model beyond those
covered in our theoretical results. We show that when applying the model to an initial tax rate
below the revenue-maximizing rate, complexity no longer leads to a Pareto improvement, but
may still boost overall labor supply and output. We also demonstrate a case where complexity
can lead to self-separation in tax knowledge and subsequent Pareto improvements, even when

individuals start from the same initial labor supply and income level.

3Note that [Kumar and Liang (2020) estimate a positive correlation between ETI and income.
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Figure 2: Tax scheme for labor and dividend income in Norway
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Notes: This figure illustrates the tax scheme in Norway, featuring a progressive tax rate for labor income and
a flat tax rate on dividends. The marginal tax rate for dividends is calculated as the combined tax rate on
corporate profits and dividend payments. The marginal tax rate for labor income reflects personal income taxes,
employer social security contributions, and payroll taxes. Payroll taxes are differentiated by geographic location
of the employee — the wage tax scheme shown here reflects the payroll taxes for Zone 1, which encompasses the
majority of Norway’s population and has the highest tax rate. This figure is for the year 2017; tax rates vary
slightly over the years, but the overall pattern is similar.

3 Evidence from Norway: Overview and Institutional
Background

The following sections will explore empirical implications of tax complexity using rich register
data from Norway. We are among the first researchers able to quantify the extent to which
complexity leads to overpayment or mistakes. In our specific setting, we define a tax mistake as
a situation where, for a given gross income, a taxpayer makes sub-optimal decisions at a pure
accounting level, leaving them with a higher effective tax rate than would have been possible.
This section gives a brief overview of our strategy, which we expand on in the following sections.

Norway has a dual income tax system where labor and capital income are taxed separately.

24



Labor income taxes follow a progressive schedule with multiple brackets, while capital income
is taxed at a flat rate. Stock-based companies (aksjeselskap) are subject to a corporate tax rate
on profits in the year they accrue, but are considered separate tax entities, such that individual
income taxes are only applied when money is paid out from the firm to an individual.

The specific setting we study involves entrepreneurs who own all shares in their company,
and who therefore face a choice for any money that they transfer out of the company to their
personal bank account: They can pay themselves as an employee in the form of wages, as
an owner in the form of dividends, or split the payment between these two types in any way
they like. These two payment forms are functionally completely equivalent except for their tax
treatment: Wages are taxed progressively, and dividends are subject to a flat tax, as illustrated
in Figure 2] For most taxpayers, the marginal tax rates for the two income types cross at a
certain point, meaning that there is one particular way to minimize tax liability within a given
year: Paying out income as wages up until the point where the marginal tax rates cross, and
any remaining income as dividends. Given the total gross amount that the owner transfers
from the firm to themselves, the choice between these two income types is purely a question of
accounting, and when owners fail to allocate funds optimally, we can therefore unambiguously
say that this represents a tax overpayment. We interpret these cases of overpayment as being
the result of tax complexity: If taxpayers had complete information about the tax system and
were fully rational, everyone should theoretically be able to optimize their tax payment.

We note that this setting is a very specific and quite narrow example of the much broader
concept of tax complexity. Not every instance of tax complexity and resulting overpayment
comes down to a pure question of costless accounting — in many cases, to take advantage of a
complex tax system, people have to pay a real cost, but one which may be outweighed by the
tax savings. The strength of our setting is that there are no real costs of reclassifying income as
one type or the other, so we generally avoid ambiguities that could arise when real costs differ
across individuals. There is one exception to this, namely a potential ambiguity generated
by the public pension system, which we deal with by making conservative assumptions. We

explain this further in the following section.

25



4 Data

We use Norwegian de-identified administrative data obtained through Statistics Norway. Our
main data used to calculate tax mistakes cover the period 2011-2017, but for additional analysis
in Section 7, we will use income data going as far back as 1996. The dataset links firms with
their owners and employees. It includes detailed information on wages and dividends paid, as
well as other firm financial data. We have information on all owners of shares in Norwegian
stock-based companies, which allows us to identify firms that are wholly owned by a single
person. Our main dataset thus consists of annual linked firm-owner data, but in order to
accurately calculate tax overpayment, we make further sample restrictions as we explain in the
following section.

We have rich demographic data on individuals including age, gender, education, immi-
gration status, and geographic location. We also have detailed data on personal income and

wealth, allowing us to calculate the marginal tax rates that apply for each business owner.

4.1 Quantifying Tax Mistakes

This section explains in detail how we calculate the size of tax mistakes, including any assump-
tions and sample restrictions made to ensure our calculations are as accurate as possible.

Our calculation of tax mistakes is based on the marginal tax rates that apply when full
business owners — defined as those who own all shares of a company — transfer money from their
firm to their personal accounts. Whether the money is transferred in the form of dividends
or wages, taxes are incurred both at the business and the individual level. We assume that
owners would prefer to minimize the total tax liability, i.e. the sum of taxes applied on the
business and on themselves as individuals.

Dividends are paid out from firm profits, and are thus taxed first at the corporate tax rate
Teorp When profits accrue, and subsequently at the dividend tax rate 74, when paid out to the

owner. We can therefore calculate the total marginal tax rate on dividends as:
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However, not all dividends are subject to taxes. The Norwegian tax code features a deduction
on returns to invested capital up to the theoretical risk-free interest rate (skjermningsfradrag),
calculated based on yields on Norwegian government bonds. Only dividends that are in excess
of the return on such a bond are taxed at rate 74,. Our data include detailed information
on this deductionﬁ In our calculations of tax mistakes, we only consider the taxed portion of
dividend payments, leaving out any dividends that are untaxed due to this deduction.

We now turn to the calculation of taxes on wage income. When a business owner receives
wages from their own company, they are treated like any other employee from a tax perspective.
The wage is considered a business expense, so the amount spent on wages is not subject to
corporate taxes. However, the company does owe payroll taxes (arbeidsgiveravgift) on the
wage amount, at a rate 7,,. This tax is not taken out of the gross wage paid to workers, but

is instead paid directly by the firm in adddition to gross wages, so the effective marginal tax

rate associated with the tax is 1;’; - ﬂ

The payroll tax is geographically differentiated into seven zones based on the physical
location of the firm, with taxes being lower in more rural areas. Zone 1, which encompasses
nearly all major urban areas and contained approximately 78% of the population in 2017, has
a payroll tax rate of 14.1%, while the tax rate is 0% in the zone that covers Norway’s extreme
north. Our data contain information on the location of each firm, so we apply the appropriate
payroll tax rate for all firms in our calculations. One zone has a multi-bracket system for the
payroll tax, where wage expenses are taxed at a lower rate up to a certain threshold. For firms

in this zone, we use data on the firm’s total wage expenses to apply the appropriate tax rate,

taking wage expenses for any other employees than the owner as given.

4This deduction is not automatically applied to received dividends - the taxpayer can also choose to save it
for later, and it can be used to reduce capital gains taxes when an asset is sold. In our data, we observe how
much of it is used to reduce taxes on each individual dividend payment.

5To see the logic behind this, notice that for every 1 NOK received by an employee, the firm pays an

additional 7,, in taxes. Therefore, the gross payment by the firm is 1 + 7, and the tax share of this payment
. Tpr
s 77—
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Received wages are subject to personal income tax 7;,. at the individual levelﬁ Income tax
rates are constant across the country, with the exception of the sparsely populated extreme
northern zone, whose residents face lower income tax rates. Using data on the municipality of
owner-employees, we apply these lower tax rates for residents of this zone.

Combining payroll and individual income taxes, the effective marginal tax rate on wage

income for a business owner can be calculated as:

Tine + Tpr
1+ 7y

However, there is one additional complication when calculating the effective tax rate for wage
income, namely the Norwegian pension system. Government pensions in Norway are calculated
based on lifetime earnings in a quite similar manner to Social Security in the United States.
Importantly, only income from wages and certain other sources counts towards pensions, but
not dividend income. Prior to 2011, the system was very intricate, involving a complex calcu-
lation with multiple brackets and only considering the highest earning years within a person’s
career. However, in 2011, the system was simplified for individuals born after 1962. For these
people, any wage income in a given year up to a certain threshold will generate pension savings
equal to 18.1% of earnings, while any wage income beyond the threshold will not contribute
to pensions. Accumulated pension savings for an individual are adjusted upwards every year
at a rate equal to average wage growth. Upon retirement, average life expectancy for a cohort
is used to convert pension savings to an annuity, which is paid out until death.

Because pension savings are generated from wage earnings but not dividends, we can think
of them as a negative tax on wage income. The pre-2011 system is too complex for us to
reliably calculate an effective tax rate associated with pension savings, which is why we limit
our analysis to the years from 2011 onwards and to business owners born in 1963 or later. For

these people, we could in principle think of the pension savings as a negative tax of 18.1% up to

SNorway differentiates between personal income taxes and social security taxes (trygdeavgift), which are used
to finance welfare benefits for e.g. unemployment, maternity leave, and disability, but not old-age pensions.
Since social security taxes are levied at the individual level, we use the term personal income tax to refer to
the combined rates of these and “actual” income taxes.
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the threshold. However, we aim to be conservative in our assumptions and rationalize as much
as possible of observed behavior through potential individual preferences, rather than labelling
it a mistake. Although the pension savings system is a prime example of tax complexity and
may very well be causing people to make mistakes, we cannot be completely certain that some
taxpayers aren’t choosing to forgo these savings on purpose.

There are several reasons why a hypothetical perfectly rational individual might not value
these forced savings at their “nominal” value of 18.1% of income. For instance, they might
be able to obtain a higher average return on their other investments than the growth rate of
wages. They might anticipate that they will live fewer years than the average member of their
cohort, in which case the expected value of the annuity they receive after retirement will be
lower.ﬂ Or they might simply have intertemporal preferences under which they would prefer
saving less than 18.1% of their income. For these reasons, we cannot simply consider pension
savings to be a negative tax of 18.1%. If we were to do so, we might overestimate the tax
mistake for someone who pays themselves “too much” in dividends relative to wage income.
To set a conservative lower bound on the value of public pension savings, we assume that the
value of pension savings corresponds to half the nominal rate — 9.05% — when calculating tax
mistakes for those who pay themselves “too little” in wages and thus do not earn as much
towards pensions as they could. We view this as a conservative assumption, since for most
taxpayers, these pension payments are a significant part of old-age income and must be assumed
to have at least some value. In the Appendix, we recalculate all our results under the even
more conservative assumption that the lower bound of pension valuations is 0%, meaning that
we assume any decision to forgo public pensions is completely rational. Our results remain
broadly similar even under this very strong assumption.

The effect of including pensions in our marginal tax rate calculations is shown in the
top panel of Figure [3] This graph corresponds to the tax scheme shown in Figure [2| but with

marginal tax rates on wage income adjusted downwards below the pension threshold to account

TOf course, there is the converse possibility that some taxpayers think they will live longer than average,
which would raise their valuation of the pension savings.
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Figure 3: Calculating tax overpayment from marginal tax rates
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Notes: The top panel shows tax schedules in 2017 for wages and dividends. Wage incomes up to NOK 662,295
generate public pension savings, which reduces the effective marginal tax rate below this point. We assume
taxpayers would value these savings at most at their nominal value of 18.1% of income, and at least at half
this amount. These assumptions give rise to the two bounds on wage tax rates.

The bottom panel shows the total tax overpayment for a hypothetical business owner transferring money from
their business to their personal account. Wage amounts below the optimum (the point where marginal tax rates
cross) only lead to tax overpayment when the taxpayer has made corresponding dividend payments, which this
graph assumes. The maximum overpayment shown at the leftmost poiunt thus only applies if the taxpayer has
made at least NOK 662,295 in dividend payments — lower dividend amounts lead to less tax overpayment. In
cases where the wage amount is below the optimum, the calculated overpayment is based on the upper bound
of the wage tax range, which leads to the smallest implied overpayment.

Appendix Figure [A1] shows the corresponding figure under the assumption that taxpayers who underpay
themselves in wages do not value pension savings at all.
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for the “negative tax” created by pension savings. This creates an additional bracket at the
threshold, and two bounds on marginal tax rates below this point. The dotted line corresponds
to the assumption that pension savings are valued at their full nominal value of 18.1%, while
the solid line corresponds to a valuation of 9.05%, which leads to a higher effective tax rate on
wage income.

The top and bottom panels of Figure [3|together illustrate how we use marginal tax rates to
calculate tax overpayment. The bottom panel illustrates the tax overpayment for possible al-
locations between wages and dividends for a hypothetical taxpayer transferring a gross amount
of NOK 1 million out of their firm. The horizontal axis shows the share of this amount which
is paid in the form of wages. Recall that the optimal strategy for a fully rational taxpayer
with perfect information would be to pay the transfer in the form of wages up to the point
where marginal tax rates cross — at NOK 662,295 in this case — and the rest as dividends. This
strategy corresponds to the minimum point of the graph and would generate a tax overpay-
ment of 0. If instead the taxpayer were to pay themselves the entire NOK 1 million in the
form of wages, this would correspond to the rightmost point on the graph and generate a tax
overpayment of NOK 15,370 - equivalent to the area between the marginal tax rate graphs
above the intersection point in the top panel.

If we instead suppose the firm owner pays themselves the NOK 1 million entirely in the
form of dividends, this would correspond to the leftmost point on the graph and lead to a
tax overpayment of NOK 76,390. This amount is calculated by using the upper bound of
marginal taxes on labor — i.e. as the area between the solid blue line and the red line below
their intersection point — as this is the assumption that gives rise to the lowest estimated
overpayment in this case. Note that wage payments below the intersection point of marginal
tax rates only cause tax overpayments to the extent that the owner also pays themselves in
the form of dividends. A business owner paying herself NOK 400,000 in the form of wages and
nothing in dividends would incur no tax overpayment. If she were to pay herself 400,000 as
wages and 100,000 as dividends, her overpayment would be 100,000 - 0.118 = 11,800, where

0.118 is the difference in marginal tax rates on wages (upper bound) and dividends over the
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interval from 400K to 500K in the top panel.

The above illustrates the general principles behind our calculations of tax overpayment.
However, certain complications apply in specific cases. Some individuals in our sample are full
owners of more than one firm, in which case we aggregate up all wage and dividend payments
from each firm, and apply the same calculations as if the payments derived from one large firm.
Some taxpayers have wage income from other sources than their own firm. In our calculations
of tax overpayment, we take this wage income as given — for instance, if a taxpayer has NOK
300,000 of wage income from other sources, our method applies the same calculations as in
Figure [3] but starting from an income of 300,000 rather than 0. Finally, we note that in some
cases in the extreme northern zone of Norway, the reduced rates for individual income and
payroll taxes mean that the marginal tax rate on wage income will never exceed the tax rate
on dividend income for business owners. In these cases, taxes are optimized when everything
is paid as wages. A business owner paying any taxable dividend to themselves will always be

making a tax mistake, and we calculate overpayment correspondingly.

5 Tax overpayment: Empirical evidence

We now present evidence on tax overpayment, its distribution within the study population,
and how this varies for different population groups. We emphasize that our study population
consists of people who are full owners of a business, and who will therefore in many ways be
unrepresentative of the general population. The setting we study here deals with one particular
form of tax complexity and the dispersion in effective tax rates generated from this, but tax
complexity exists in many other areas and may lead to different types of mistakes depending
on the context. Nevertheless, we believe that the evidence presented here can at least be
indicative of some more general trends.

Figure 4] provides an overview of how tax overpayment is distributed in the general popula-
tion. The top panel plots actual effective tax rates against the theoretical minimized effective

tax rates that each individual could have achieved if they had behaved optimally. The actual
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Figure 4: Distribution of tax overpayment
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Notes: The top panel shows a scatterplot that relates actual effective tax rates on business income to the
hypothetical effective tax rate that could be attained under optimal behavior, for a random sample of 15,000
taxpayer-year-observations from our study population. The actual effective tax rate is calculated as the total
tax liability on business income divided by the gross amount of this income. The “optimal effective tax rate”
assumes the same total gross income from the business, but instead uses the hypothetical tax liability if this
income had been optimally split between wages and dividends for the given taxpayer. A small number of
taxpayers on the bottom left of this panel have very low effective tax rates due to favorable tax treatment of
residents in the extreme northern part of Norway.

The bottom two panels show cumulative distribution functions for tax overpayments. The bottom left panel
shows the distribution of surplus tax in percentage points, equivalent to the vertical distances between points
in the scatterplot and the 45-degree line. The bottom right panel shows the distribution of tax overpayments
in absolute amounts. In the years 2011-2017 which we study, the exchange rate fluctuated roughly between 6
and 8 NOK per USD. The CDFs start at a value of roughly 0.81 since this is the fraction of taxpayers who do
not overpay at all in a given year. Both panels omit a long right tail of large overpayments for readability.
Appendix Figure shows the corresponding figure under the assumption that taxpayers who underpay
themselves in wages do not value pension savings at all.

33



effective tax rate, shown on the vertical axis, is calculated by adding up the total tax amount
paid on dividends and wages (including both personal and business taxes) and dividing it by
the sum of wages and taxable dividends. The optimal effective tax rate is obtained by redoing
the same calculation, but using the total tax liability that would have applied if the taxpayer
had optimized. In order to more clearly see individual points and patterns in the data, the plot
shows a randomly selected sample of 15,000 individual-year observations from our full study
population.

We see a clear pattern here: For those with low wage incomes, who thus also have a low
optimal effective tax rate, mistakes are rare — in the bottom left corner of the scatterplot,
nearly everyone is clustered along the 45-degree lineﬁ Further up the income distribution, we
see much more dispersion in actual effective tax rates. The reason for this pattern is quite
simple: Most business owners in most years pay themselves entirely in the form of wages.
For taxpayers whose annual wage incomes are low enough, this happens to be the optimal
strategy, so there is no mistake made. In the plot, we can clearly see the point where marginal
tax rates for wage income start to exceed the tax rate on dividends, since the distribution
starts fanning out beyond this point, as many taxpayers overpay themselves in the form of
wages. The two horizontal lines of points along the top of the plot consist of those taxpayers
who pay themselves entirely in the form of dividends, which are always taxed at a flat rate.ﬂ

The bottom two panels of Figure [d show two cumulative distribution functions for tax
overpayments. In the bottom left panel, overpayments are expressed as a percentage of total
business income — corresponding to the vertical distance between the 45-degree line and each
point in the scatterplot. This is a measure of how much higher each taxpayer’s effective tax
rate on business income becomes as a result of misoptimization. The bottom right panel shows

the overpayment distribution in pure money terms. For this panel, note that across the study

8The lower left tail of the plot shows some taxpayers with very low optimal and actual tax rates by Norwegian
standards. These are residents of the extreme north, which has much lower income tax rates and no payroll
tax.

9There are two separate lines since the marginal tax rate on dividends was increased slightly in 2016. The
two vertical lines seen near the top right of the scatterplot represent business owners who earn enough wage
income from other sources that are already in a high tax bracket and should optimally pay out all business
income as dividends, but who nevertheless pay themselves fully or partly in wages.
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period, the USD-NOK exchange rate has fluctuated between 6 and 8. For instance, the 95th
percentile of this distribution is NOK 11,747, which would roughly correspond to between 1500
and 2000 US dollars. Both panels at the bottom of the figure omit a long right tail of very
large overpayments.

In both of the lower panels, the CDFs start at a value of approximately 0.81, indicating
that 81% of taxpayers do not make mistakes. The vast majority of these are people whose
total business income does not reach the point in the tax scheme where marginal taxes are
higher for wages than for dividends, and who are therefore behaving optimally when they take
everything out as wages. Essentially, this means that in this particular case, tax complexity
increases with income. Low-income business owners have a very simple optimal strategy,
whereas at higher incomes, tax optimization requires splitting income between dividends and
wages, which is a more complicated process. Because we are mostly interested in taxpayers
who face a substantially complex tax system, much of our subsequent analysis will drop those
taxpayers whose total business income is below the crossing point of marginal tax rates.ﬂ We
will refer to the remaining taxpayers as the ”high-income” sample. These make up 51,343 of
our total 335,704 individual-year observations.E

Figure [f is equivalent to Figure [ but narrowed down to our high-income sample. The
scatterplot panel now excludes the long “tail” of taxpayers in the lower part of the tax distri-
bution, but otherwise shows all of the same patterns as the scatterplot in Figure [d Looking at
the two panels with CDFs, we see that unsurprisingly, tax overpayment is much more common

within this subgroup, as they face a much more complex tax situation. Only 22% of this group

10Note that while most of these low-income taxpayers behave optimally by paying only wages, a few do pay
some or all of their business income in the form of taxable dividends. Some of these taxpayers can end up
making extremely large mistakes — for example, in the top panel of Figure[4 the random sample includes one
outlier at the top left who overpays their taxes by over 20 percentage points, and ends up paying more than
twice as much in taxes as they optimally could have.

" The term “high-income” may be misleading in some cases, as business owners may have a high economic
income in their business, but only transfer a small amount to their personal accounts. In fact, this can in itself
be the outcome of another tax optimization strategy: Keeping retained earnings in the firm and reinvesting
them from there will generally incur less capital taxes than paying them out immediately as they are earned.
This illustrates once more that tax complexity is much broader than the specific example we study. We note
that this additional dimension of tax complexity is not a threat to our strategy: Conditioning on the amount
of money that owners transfer out of the firm, we do measure overpayment accurately. But there are certainly
many other aspects of tax complexity which we do not attempt to measure in this study.
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Figure 5: Distribution of tax overpayment: High-income sample
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Notes: This figure corresponds to Figure [ but reduced to our “high-income” sample of those business owners
whose combined wage and dividend income from their business in a given year exceeds the point where marginal
tax rate schedules for wages and dividends cross. In other words, this is the subpopulation who, given their
total transfer, face a more complex tax situation since they cannot optimally pay the entire amount out as
wages. The high-income sample comprises 51,343 individual-year observations out of the total 335,704 in our
full study population. To improve readability, the scatterplot is based on 15,000 randomly drawn observations
from this sample. See the notes to Figure [4 for further details.

Appendix Figure shows the corresponding figure under the assumption that taxpayers who underpay
themselves in wages do not value pension savings at all.
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do not overpay any tax at all, and the majority of those are individuals who have enough
income from other sources that paying all their business income as dividends is optimal.

Next, we examine how tax overpayment varies for certain demographic subgroups that we
can observe in our data.lt is conceivable that tax overpayments might differ by demography
— either through the mechanism demonstrated in our model, if tax elasticities vary by demo-
graphic group, or for other reasons which our model cannot capture. For instance, |Alstadsaeter,
Kopczuk and Telle (2019)) have demonstrated that network effects play an important role in
tax knowledge acquisition. If some demographic groups have access to more tax knowledge
than others through their network, they may more easily learn about certain tax minimization
strategies.

Figure [0] shows how tax elasticities are distributed within the high-income sample based
on gender and immigration status. Immigrants are defined as those born abroad to non-
Norwegian parents; native-born Norwegians are defined in this context as those born in Norway
to two Norwegian parents. The Norwegian system for classification of immigration background
includes other categories for more complex situations, which are dropped from the figure due
to low sample sizes. We clearly see that tax overpayments are larger for women relative to
men, and for immigrants relative to native Norwegians — both when measured in percentage
points and in absolute terms — and that this is true across nearly the entire distribution. The
mean overpayment for women in this sample is NOK 11092 (0.9 percentage points), versus
NOK 9322 (0.75 pp) for men. For immigrants, the mean overpayment is NOK 10998 (0.95
pp), while it is NOK 9307 (0.75 pp) for native Norwegians.

Next, we look at tax mistakes by within-firm advisor spending and by wealth tax liability
in Figure[7] We have fairly detailed financial data for all firms, including a line item capturing
expenses on outside services such as accounting and financial advisors. We calculate the ratio of
advisor spending to total firm assets and assign as “high-spending” those for whom this value is
above the median. We can think of this as a proxy for tax knowledge, although we emphasize
that it is a crude measure — this spending covers all accounting and financial advice, not

necessarily just tax advice. And even if the firm has hired a tax advisor, they might only take
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Figure 6: Tax overpayment by demographic groups
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tions includes separate categories for people born abroad with one or two Norwegian parents, and those born
in Norway with one or two non-Norwegian parents. These categories are dropped from this figure due to low
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Appendix Figure shows the corresponding figure under the assumption that taxpayers who underpay
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Figure 7: Tax overpayment by wealth and advisor expenditure
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Notes: This figure shows distributions of tax overpayments for different subgroups within the high-income
sample. In the top two panels, taxpayers are grouped by the size of their within-firm spending on accountants
divided by total assets, relative to the median. Wealth tax liability in the bottom two panels is based on total
assets owned, including those held indirectly through the business.

Appendix Figure shows the corresponding figure under the assumption that taxpayers who underpay
themselves in wages do not value pension savings at all.
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the firm’s financial situation into account and not the owner’s personal taxes. Nevertheless, we
see an extremely strong effect: Almost half of those with high advisor spending do not overpay
taxes at all, relative to a negligible number for those with low spending. The difference in
overpayment is quite marked over most of the distribution, though it does reverse near the
top. The average overpayment for those with high advisor spending in this sample is 8310 (0.6
pp), versus 10553 (0.9 pp) for those with low spending.

Norway levies a wealth tax on individuals with net wealth above a certain threshold, which
ranges over our study period from NOK 700,000 in 2011 to 1,480,000 in 2017. All assets,
including those owned indirectly through a business, are included in this calculation.E We
think of wealth tax liability as a proxy for being wealthy — 28.2% of our full sample and 46.7%
of our high-income sample pay wealth tax. Importantly, being liable for the wealth tax does
not change any incentives to minimize personal and business taxes when transferring money
out of the business. We see that the wealthy overpay significantly less than the rest of the
sample, and are less likely to overpay at all. Average overpayment for high-wealth tax payers
is 8327 (0.58 pp), while it is 10704 (0.94 pp) for the less wealthy. This makes sense given our
model’s prediction that tax knowledge is increasing in income, if we use wealth as a proxy for
this: People who earn enough to pay wealth taxes typically have more to gain from saving
on their taxes, so they are more likely to find it worth the cost to invest in tax knowledge.
Also, the wealth tax itself generates additional complexity that can make these taxpayers more
likely to hire a tax advisor for their individual taxes, who may also help them optimize their
tax situation in this specific case. However, since we cannot observe any privately hired tax
advisors, this is difficult to verify.

We note that our restriction to the high-income sample is important in these figures, because
as evidenced by the top panel of Figure [ tax complexity rises with income in our empirical

setting. If we simply look at the unrestricted study population, overpayments are larger and

12Some directly owned assets are applied a discount before being included in the calculation. For example,
the tax value of a primary residence is only counted at 25% of its assessed value. Married couples are taxed
jointly on their wealth with thresholds being twice as large as those that apply for individuals. The wealth tax
rate was 1.1% in 2011-2013, 1% in 2014 and 0.85% from 2015 onwards.
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Table 1: Group differences in tax overpayment

(1) (2) (3) (4) ()

Female 3315.2 3378.4
(257.3) (265.4)

Immigrant 1010.0 599.6
(285.5) (281.5)

Wealth tax -255.4 148.4
(246.7) (240.9)
High advisor spend -3941.2  -4030.2

(247.9)  (246.2)

Notes: This table shows Tobit regressions of calculated tax overpayment in NOK on group indicators. The
outcome variable is left-censored at 0. Each regression controls for the optimal effective tax rate and a spline
over total income deciles, where total income is the sum of taxed dividends and all wage income from the owned
business and other sources. Standard errors are clustered at the individual level.

Appendix Table shows the corresponding table under the assumption that taxpayers who underpay them-
selves in wages do not value pension savings at all.

more frequent for those who pay wealth tax and for native-born Norwegians because these
groups on average earn more than their counterparts and thus are more likely to be in the
income region where complexity is high. Restricting to high-income taxpayers is one way to
get around this issue, but as a further robustness check, we estimate group differences in tax
overpayment for our full sample. We regress total tax overpayment at the person-year level on
a group indicator, controlling flexibly for the total of wage and taxed dividend income using a
10-part spline, as well as for the optimal effective tax rate as shown on the horizontal axis in
the scatterplot in Figure [ Because the outcome variable is 0 for over 80% of our full sample,
we use a “Tobit” censored regression model, which accounts for the outcome variable being
restricted to values weakly greater than zero (Tobin, 1958). Results are shown in Table [1| for
each of our indicator variables separately, as well as all together, and roughly confirm what we
have seen in the figures. We do note, however, that the estimate for wealth taxes is small and
statistically insignificant compared to the relatively large apparent effect in the corresponding

graph.
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Table 2: 2005-2006 tax reform

2004 2005 2006

Base tax rate 28% 28% 28%
Bracket 1 cutoff (NOK) 354,300 381,000 394,000

Bracket 1 tax rate 41.5% 40% 3%
Bracket 2 cutoff (NOK) 906,900 800,000 750,000

Bracket 1 tax rate 47.5%  43.5% 40%

6 Linking overpayment and elasticity

The previous section demonstrated that in a setting with tax complexity, there is consider-
able variation in how much people deviate from fully optimal behavior, and consequently in
what effective tax rates they achieve. This section investigates our model’s prediction that
heterogeneous elasticities can explain some of the variation we observe in effective tax rates.

For this purpose, we use our existing panel of business owners and estimate their behavioral
response to an earlier tax reform which was phased in from 2005 onwards. An overview of this
reform is shown in Table 2] The reform kept the tax rate for the lowest bracket unchanged at
28% while lowering tax rates for higher brackets over the years 2005 and 2006. The middle
bracket rate was lowered from 41.5% to 37%, and the highest bracket rate was lowered from
47.5% to 40% over these two years. At the same time, the cutoff for the highest bracket was
gradually adjusted downwards.ﬁ Using income data for the taxpayers in our panel for the
years around the reform, we can estimate the elasticity of taxable income (ETI). We group
taxpayers by the magnitude of the overpayment we observe them making in later years, and
test if taxpayers who overpay more are also less elastic when reacting to a tax reform, as our
model predicts.

One possible objection to this study design might be that tax knowledge and elasticities
are difficult to completely disentangle empirically. An individual with more tax knowledge will

be better at tax optimization, and this might empirically manifest as a larger estimated tax

13The cutoff for the middle bracket increased slightly over these years, but this happens automatically to
account for inflation and avoid bracket creep, even outside of reform years.
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elasticity in response to a reform like this one, even if it were just due to income shifting as
described in the previous section, rather than a “real” response. To alleviate this concern, we
estimate @ only for those taxpayers whose firms were founded in 2007 or later, such that they
are not self-employed during the tax reform.

We estimate the ETI using the following panel regression for the years ¢t = 2003-2006:

Alog(Yit) = ag+ aql, + BoAlog(NT Ry) + f11,Alog(NT Rit) + v X + i + 60 + uie,  (6)

where A represents the two-year difference in values of a variable, Y;; represents taxable income,
and NT'R;; is the marginal net-of-tax rate on wage income faced by person ¢ in year ¢. 1, is
an indicator for person ¢ belonging to a particular group, which we will use to test if the ETI
differs for taxpayers based on various criteria such as magnitude of tax overpayment in our
later study years. The coefficient 3y provides an estimate of the ETT for those not in group g,
whereas (3, estimates the difference in the ETT for group g relative to non-group members. p;
and 6, are individual and year fixed effects, which we use to control for income trends by person
and generally over time. In order to consistently estimate the person fixed effects and avoid
multicollinearity, we include a few years prior to the 2005 tax reform, which helps establish a
baseline income growth trend for each taxpayer.

It is well known that the main regressor of interest, Alog(NTR;), will be endogenous,
since the net-of-tax rate depends on a taxpayer’s bracket, which is a direct function of Y;; and
hence affected by the error term u;; (Saez, Slemrod and Giertz, 2012)). To address this issue,
we follow |Weber| (2014), who recommends instrumenting Alog(NTR;;) with a variable that
takes the hypothetical difference in log net-of-tax rates under the tax systems in two different
years, but calculated using income from some year prior to the base year. The instrument will
thus measure the effect of the change to the tax code, without being affected by concurrent
random fluctuations in income. In our case, we instrument with the hypothetical change in
marginal net-of-tax rates using income two years prior to the base year — for instance, we

calculate the difference in net-of-tax rates an individual would face under the 2006 and 2004
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tax systems, respectively, if their income were kept fixed at its level in 2002.E| To instrument
for the interaction 1,Alog(NTR;;), we use the interaction of the Weber instrument with 1,.
Weber notes that endogeneity will persist if income growth rates are different along the income
distribution, and following her, we include as a remedy income splines for the same year used
in calculating the instrument, i.e., four years before year t. We drop individuals earning under
NOK 100,000 from our sample, and following |Saez, Slemrod and Giertz (2012)), we trim values
of Alog(Yi:) at 2% on each tail to limit the influence of outliers.

We look at several groups of taxpayers in our sample to study how their elasticity estimates
differ from the rest of the population. First, to investigate our model’s prediction that higher
tax knowledge is correlated with higher elasticity, we group our sample by the average mag-
nitude of the tax overpayments that we observe them making in later years. We look at two
measures: Whether an individual’s average tax overpayment over the years 2011-2017 is greater
than the median, and whether the average overpayment in percent exceeds 1 percentage point.
As we have described in previous sections, there is a strong correlation between income and
tax complexity in the full sample, so to avoid accidentally selecting on average income when
constructing these samples, we only include in our calculations those observation years where
an individual belongs to the high-income sample as defined in the previous section, i.e. the
years where total business income is large enough that a simple strategy of paying everything
as wages would not be optimal. This limits the sample size quite a lot for these two regressions,
as anyone who is never part of the high-income sample during the years 2011-2017 is dropped.

We also estimate elasticities by income and wealth. Several results from our theoretical
section assume a positive correlation between income and elasticity, so we are interested in
finding out if this holds empirically. We look at ETI estimates for high-income taxpayers,
defined as those earning an average of at least 500,000 annually, and for taxpayers who pay
the wealth tax. Basing this on concurrent income or wealth would introduce endogeneity since

these are directly influenced by the error term, so we instead group individuals by wealth tax

MFormally, the exclusion restriction requires using an income year with a sufficiently long lag that random
shocks to the income process will be serially uncorrelated with those in the base year. Using data from Denmark,
Weber estimates that a two-year lag relative to the base year is sufficient to eliminate this serial correlation.

44



Table 3: Elasticity estimates for 2005-2006 tax reform

Alog (1) (2) (3) (4) () (6) (7)
Alog NTR 0.085 0.738 0.267 -0.064 -0.043 0.203 0.107
(0.160)  (0.904) (0.651) (0.172) (0.164) (0.171)  (0.167)

Alog NTR * group -0.988 -0.485 0.808 0.931 -1.365 -0.059
(0.815)  (0.618) (0.233)  (0.599)  (0.619)  (0.838)
Overpay  Overpay High Wealth Women Immigr.

Group > med. > 1pp income tax

Observations 130,858 17,078 16,968 130,858 130,858 130,858 122,558

Notes: This table shows instrumental variable estimates of ETI interacted with various subgroups within our
sample. A represents a two-year difference. All regressions cover the years 2003-2006 and include individual
and year fixed effects. Standard errors are clustered at the individual level. See the main text for further details
on the regression specification and group definitions.

Appendix Table shows the corresponding table under the assumption that taxpayers who underpay them-
selves in wages do not value pension savings at all.

liability in the year 2000 — before our study period begins — and by average income in the
years 1997-2000. Finally, we look at elasticities for women relative to men, and for immigrants
relative to native Norwegians.

Our results are shown in Table [3] The first column just estimates the elasticity for the full
sample, omitting any group interaction. The next two columns show results based on the mag-
nitude of later tax overpayment. Column 2 estimates elasticities for those with overpayment
above vs. below the median in money terms, and column 3 for those with overpayment of at
least 1 percentage point compared to the rest. In both columns, we can see that the estimated
effects are numerically quite large in the direction that our model would suggest — taxpayers
with large overpayments are on average less elastic — but the small sample size also leads to
large standard errors, so neither of these estimates is statistically significant. Although we
cannot conclusively prove a link between low elasticity and high tax overpayment based on
these regressions, we do consider this to be at least an indication of a possible connection.

Columns 4 and 5 show our results for high-income and high-wealth taxpayers. We see
that the estimated elasticity is significantly larger for higher earners, in line with previous

estimates by e.g. |[Kumar and Liang (2020), and that the estimated difference by wealth tax
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liability is also positive, though not statistically significant. Finally, we see that women have a
surprisingly strongly negative elasticity estimate, while immigrants have a very small difference
estimate relative to the native population. The large negative difference estimate for women
is statistically significant, and note that the hypothesis that the elasticity for women is 0, is
just barely rejected at a 5% level (F' = 3.97,p = 0.046). The strongly negative estimate seems
implausible, and could be due to selection issues — our sample of business owners is over 80%
male, and if women in our sample are more strongly concentrated in certain business areas,
results could be influenced by variations in income trends for these fields that happen to co-
vary with the tax reform. However, we also note that a slightly negative elasticity estimate,
as we see for some other groups, is not necessarily at odds with standard consumer theory,
since the income effect may well dominate the substitution effect around the tax threshold for
certain demographics.

Overall, these results lend some credence to our model, though they do not imply that
elasticity differences are necessarily causing the differences in tax overpayment we observe in
the previous section. Many other factors, including differences in cognitive ability or networks,
may also influence people’s ability to optimize their taxes. However, our main theoretical
results still hold if differences in tax knowledge are caused by other factors, as long as they are
positively correlated with elasticity and income. Even if elasticity differences are not the main
driver of overpayment, as long as they are correlated with overpayment, complexity might still
boost tax revenue, labor output, and efficency as described in our model, but may also lead to

higher income and wealth inequality.

7 Conclusion

In this paper, we have provided a fresh perspective on the topic of tax complexity by showing
that it can function in a similar way to price discrimination, acting as a self-selection mechanism
that will cause more elastic taxpayers to learn about tax minimization strategies and achieve

a lower effective tax rate. We formalize this insight through a theoretical model and show
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that this mechanism can in some cases lead to higher tax revenue than under a simple tax
system, while at the same time leaving everyone weakly better off. We confirm this finding
in a simulation exercise, but also show that benefits tend to accrue to the wealthiest, thereby
exacerbating inequality.

In the empirical section of our paper, we study the topic of tax complexity using govern-
ment microdata from Norway. We look at business owners who face the choice of how to pay
themselves when transferring funds out of their business. As full shareholders, they are free
to pay themselves any amount in either taxes or dividends, but these two types of compensa-
tion have different tax implications. We identify deviations from optimal behavior, which are
common for taxpayers with sufficiently high business income and can be very large in some
cases. We are able to calculate overpaid tax and show that controlling for income, women
and immigrants overpay more, as do those with less wealth. We also see that owners of firms
that spend more on advisory services have substantially less tax overpayment, indicating that
knowledge is a likely driver of the differences we see. Using a prior tax reform, we estimate
tax elasticity by group and find that those who go on to overpay more do appear to have lower
elasticities.

Our results show that tax complexity may be advantageous for policymakers, as it allows
them to extract more tax revenue through a tax system which is less progressive than it may
appear to the general public. However, complexity also leads to increased inequality and puts
weaker demographic groups at a disadvantage.

Further research on this topic could help shed light on questions that we have been unable
to address. For example, how large is the role of heterogeneous elasticities in driving differences
in tax knowledge, relative to other possible explanatory factors, such as networks or cognitive
ability? How would a tax reform that demonstrably simplifies or complexifies the tax system
impact overpayment overall, and by different demographic and income groups? Can we find
a dynamic setting where we observe that taxpayers learn and make fewer mistakes over time?
Answering these questions would help us better understand the tradeoffs associated with a

simpler tax system.
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Figure A.1: Calculating tax overpayment from marginal tax rates
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Notes: This figure corresponds to Figure [3] in the main text, but with the assumption that taxpayers who
underpay themselves in wages do not value pension savings at all.

The top panel shows tax schedules in 2017 for wages and dividends. Wage incomes up to NOK 662,295
generate public pension savings, which reduces the effective marginal tax rate below this point. We assume
taxpayers may value these savings at most at their nominal value of 18.1% of income, and at least at 0%. These
assumptions give rise to the two bounds on wage tax rates.

The bottom panel shows the total tax overpayment for a hypothetical business owner transferring money from
their business to their personal account. Wage amounts below the optimum (the point where marginal tax rates
cross) only lead to tax overpayment when the taxpayer has made corresponding dividend payments, which this
graph assumes. The maximum overpayment shown at the leftmost point thus only applies if the taxpayer has
made at least NOK 580,650 in dividend payments — lower dividend amounts lead to less tax overpayment. In
cases where the wage amount is below the optimum, the calculated overpayment is based on the upper bound
of the wage tax range, which leads to the smallest implied overpayment. Note that there is an income range
for which the marginal tax on dividends is between the marginal tax rates on wages — we set the tax mistake
to 0 across this entire range.
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Figure A.2: Distribution of tax overpayment
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Notes: This figure corresponds to Figure [4] in the main text, but with the assumption that taxpayers who
underpay themselves in wages do not value pension savings at all.

The top panel shows a scatterplot that relates actual effective tax rates on business income to the hypothetical
effective tax rate that could be attained under optimal behavior, for a random sample of 15,000 taxpayer-year-
observations from our study population. The actual effective tax rate is calculated as the total tax liability
on business income divided by the gross amount of this income. The “optimal effective tax rate” assumes the
same total gross income from the business, but instead uses the hypothetical tax liability if this income had
been optimally split between wages and dividends for the given taxpayer. A small number of taxpayers on the
bottom left of this panel have very low effective tax rates due to favorable tax treatment of residents in the
extreme northern part of Norway.

The bottom two panels show cumulative distribution functions for tax overpayments. The bottom left panel
shows the distribution of surplus tax in percentage points, equivalent to the vertical distances between points
in the scatterplot and the 45-degree line. The bottom right panel shows the distribution of tax overpayments
in absolute amounts. In the years 2011-2017 which we study, the exchange rate fluctuated roughly between 6
and 8 NOK per USD. The CDFs start at a value of roughly 0.84 since this is the fraction of taxpayers who do
not overpay at all in a given year. Both panels omit a long right tail of large overpayments for readability.
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Figure A.3: Distribution of tax overpayment: High-income sample
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Notes: This figure corresponds to Figure [5] in the main text, but with the assumption that taxpayers who
underpay themselves in wages do not value pension savings at all. It also corresponds to Figure[A.2] but reduced
to our “high-income” sample of those business owners whose combined wage and dividend income from their
business in a given year exceeds the point where marginal tax rate schedules for wages and dividends cross.
In other words, this is the subpopulation who, given their total transfer, face a more complex tax situation
since they cannot optimally pay the entire amount out as wages. The high-income sample comprises 51,343
individual-year observations out of the total 335,704 in our full study population. To improve readability, the
scatterplot is based on 15,000 randomly drawn observations from this sample. See the notes to Figure for
further details.
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Figure A.4: Tax overpayment by demographic groups
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Notes: This figure corresponds to Figure [6] in the main text, but with the assumption that taxpayers who
underpay themselves in wages do not value pension savings at all.

This figure shows distributions of tax overpayments for demographic subgroups within the high-income sample.
In the bottom two panels, immigrants are defined as those born abroad to two non-Norwegian parents, whereas
native-born refers to people born in Norway to Norwegian parents. Norwegian immigration classifications
includes separate categories for people born abroad with one or two Norwegian parents, and those born in
Norway with one or two non-Norwegian parents. These categories are dropped from this figure due to low
sample sizes.
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Figure A.5: Tax overpayment by wealth and advisor expenditure
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Notes: This figure corresponds to Figure [7] in the main text, but with the assumption that taxpayers who
underpay themselves in wages do not value pension savings at all.

This figure shows distributions of tax overpayments for different subgroups within the high-income sample. In
the top two panels, taxpayers are grouped by the size of their within-firm spending on accountants divided
by total assets, relative to the median. Wealth tax liability in the bottom two panels is based on total assets
owned, including those held indirectly through the business.
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Table A.1: Group differences in tax overpayment

(1) (2) (3) (4) ()

Female 1569.9 1865.4
(231.4) (235.1)

Immigrant 2078.9 707.5
(303.5) (291.2)

Wealth tax -4515.4 -3461.3
(266.8) (235.1)

High advisor spend -8702.8 -8185.0

(284.2)  (282.7)

Notes: This table corresponds to Table |1| in the main text, but with the assumption that taxpayers who
underpay themselves in wages do not value pension savings at all.

This table shows Tobit regressions of calculated tax overpayment in NOK on group indicators. The outcome
variable is left-censored at 0. Each regression controls for the optimal effective tax rate and a spline over total
income deciles, where total income is the sum of taxed dividends and all wage income from the owned business
and other sources. Standard errors are clustered at the individual level.
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Table A.2: Elasticity estimates for 2005-2006 tax reform

Alog I (1) (2) (3) (4) (5) (6) (7)
Alog NTR 0.085 0.543 0.217 -0.064 -0.043 0.203 0.107
(0.160)  (0.655) (0.595) (0.172)  (0.164) (0.171)  (0.167)
Alog NTR * group -0.874 -0.435 0.808 0.931 -1.365 -0.059
(0.671)  (0.582) (0.233)  (0.599)  (0.619)  (0.838)
Group (iverpgy Overpay . High Wealth Women Immigr.
med. > 1pp income tax
Observations 130,858 17,078 16,968 130,858 130,858 130,858 122,558

Notes: This table corresponds to Table [3| in the main text, but with the assumption that taxpayers who
underpay themselves in wages do not value pension savings at all.

This table shows instrumental variable estimates of ETI interacted with various subgroups within our sample.
A represents a two-year difference. All regressions cover the years 2003-2006 and include individual and year
fixed effects. Standard errors are clustered at the individual level. See the main text for further details on the
regression specification and group definitions.
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A.2 Simulation of model

The theoretical results in section 2 have proved that under some circumstances, tax complexity
can lead to increased tax revenue without sacrificing efficiency. However, those propositions
assume marginal complexity and only provide sufficient, but not necessary conditions for the
results to hold. Therefore, there is scope to explore in further detail what the model implies
under different circumstances — for example, when we consider tax complexity beyond the
marginal unit, or when we apply complexity to a tax system at an initial tax rate which is
lower than the revenue-maximizing one. This appendix section investigates these questions by
simulating particular specifications of the model in Python.

To parameterize the model, we assume the following class of taxpayer utility functions:

e Ci/Ei

M 005K
1+1/e; 005

Ui(C,L,K) = C

We model an economy with two types, a high type with ETI ¢, = 1.25 and a low type with
g; = 0.75. We assume each of these types makes up half of the population. In this version of
the model, we have normalized wages to 1, such that incomes are equal to labor supply. The
parameter «; will shift labor output independently of the elasticity — we initially set o, = 1.5
and oy = 1, which ensures that the high type has higher labor supply and income than the low
type, in line with the assumptions in our model. We analyze the difference between a simple
model with a fixed tax rate, and a complex model that allows taxpayers to reduce their effective

tax rate. In the first two cases we examine, we let the complexity function be exponential:
N(K)=1-7(02¢""%%40.8) (A1)

This function generates a net-of-tax rate of 1 — 7 if K = 0, and will decline asymptotically
towards 1 — 0.87 as K grows large, so that the effective tax rate can be reduced by at most
20% of its initial value.

The first case we examine illustrates the general idea behind Corollary [I, We set a baseline

60



tax rate of 7 = 0.495, which is the flat tax rate that maximizes government revenue in this
case.m The results are shown in the first three columns of Table labelled “Model A”. The
first column shows tax revenue, labor output and utility by type under the simple model, i.e.
at a flat tax rate of 7 = 0.495 with no possibility to reduce this through tax knowledge. The
second column shows the corresponding values after we allow for complexity as described by
equation (A.1l), and the third column shows the difference between these two cases. We see
that allowing for complexity in this case will cause the high type to invest in K} = 0.5369 units
of tax knowledge, which causes their effective tax rate to fall by roughly 1.5 percentage points,
while the low type will not invest in tax knowledge. Consequently, the high type ends up with
higher labor output and higher utility overallm Tax revenues also increase, confirming the
result from Corollary (1| in a simulation that allows for tax knowledge to increase beyond just
a marginal unit.

The next three columns, labelled “Model B”, repeat the same calculations, but starting
from a baseline tax rate of 0.35. This example illustrates the effects of introducing complexity
in an environment where the baseline tax rate is below the revenue-maximizing rate. The low
type still chooses not to invest in tax knowledge, whereas the high type will invest, but by
less than in the previous example. Tax revenues now decrease once complexity is introduced —
the reduced distortion on the high-type taxpayer is not enough to make up for the mechanical
reduction in revenues. However, we do see that labor output increases for the high type. In fact,
if the government has a goal of increasing labor output, complexity remains a more efficient
way to achieve this. To see this, note that tax revenues in the complex version of Model B are
0.7989, and the average labor output between the two types is 2.3097. A simple model with
a tax rate of 0.347 would achieve the same tax revenue, but average labor output in that case
is only 2.3030. This illustrates another case for complexity beyond just revenue maximization:

Total economic output is a metric that governments are often interested in increasing, and tax

5The aggregate ETI & will be the income-weighted average of the type-specific ETIs, and the revenue-
maximizing tax rate can then be calculated as 7* = ﬁ

16The fact that utility increases is true by construction, as allowing for complexity simply expands everyone’s
opportunity set. No one can be made worse off, as they can still choose not to invest in tax knowledge.
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Table A.3: Simulation results

Model A Model B Model C
Simple Complex Diff. Simple Complex Diff. Simple Complex  Diff.

Tax revenue 0.8752 0.8779 0.0027 0.8021 0.7989  -0.0032 0.8081 0.8091 0.0009

K; 0 0 0.5

K, 0.5369 0.359 1

Iy 0.495 0.495 0 0.35 0.35 0 0.5 0.4838  0.0162

Th 0.495 0.4803  -0.0147 0.35 0.3429  -0.0071 0.5 0.4690  0.0310

L 1.6284 1.6284 0 1.9678 1.9678 0 1.6163 1.6555  0.0392

Ly, 1.9079 1.9777 0.0698 2.6157 2.6517 0.0360 1.6163 1.7425  0.1262
Utility, low  0.4699 0.4699 0 0.7309 0.7309 0 0.4618 0.4634  0.0016
Utility, high  0.4282 0.4299 0.0018 0.7556 0.7565 0.0009 0.3592 0.3612  0.0021

Notes: This table shows results of simulations of our theoretical model. K; represents tax knowledge, 7; the
effective tax rate and L; labor output for group i = h,l. In all cases, the simulations compare the difference
between a simple model with a fixed tax rate and a corresponding model that allows for complexity. The
first three columns labelled “Model A” illustrate a case where complexity allows for increased tax revenues
and increases efficiency starting from the revenue-maximizing flat tax rate. “Model B” shows the same model
starting from a lower tax rate, where complexity no longer causes a tax revenue increase. “Model C” shows
a case where two individuals with initially identical incomes but different elasticities will self-separate as a
consequence of complexity, once again leading to increased tax revenue and welfare. See the main text for more

details.
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complexity may be a tool that helps achieve this aim.

The goal of Model C is to show that the assumption of a positive correlation between
income and elasticity is not a necessary condition for tax complexity to lead to increased tax
revenue. In this example, we show that starting from the same initial income and with both
types investing in positive amounts of tax knowledge, complexity can still generate higher tax
revenues and be efficiency-improving. We set the initial tax rate to 0.5 and change the value of
ayp, to 1.346574, which will cause both types to have the same initial labor supply and income
under the simple tax system.m We also change the complexity function slightly. Instead of

(A.1]), we now use the following piecewise linear function:

¢

1—7(1-0.065K) if K <1
NK)=q1-7(1-%2% 0059 (K1) ifl<K<1- (A.2)
1—7(1— 0% — 009) if £>1

The outcome of this model is shown in the last three columns of Table 7?7. We see that low
types will invest in tax knowledge up to the first kink point, where K = %, whereas high types
will locate at the second kink point with K = 1. Both types now gain utility in the complex
model over the simple one, while overall tax revenue and labor output will also increase. This
result illustrates that complexity can also generate horizontal tax inequality: Two individuals
starting at the same initial income may self-separate according to their elasticity and achieve

different effective tax rates under complexity.

TIn fact, the high-elasticity type will have a very slightly lower initial income, so that income and initial
elasticity are actually negatively correlated in this example.
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