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Tax Systems and Development

Abstract

This paper analyzes the optimal tax system consisting of the tax rate and the capacity of the tax
administration. | challenge the conventional wisdom that tax rates and tax administrations’
capacity are complements showing that their relationship depends on a country’s level of
development. Accordingly, developed and developing countries should set higher tax rates and
administrative capacities than moderately developed countries. The discrepancy compared to
observed practices regarding administrative capacities can be resolved by an aspect previously
disregarded in the tax systems literature: the degree of tax administrations’ autonomy. With
autonomous tax administrations, capacity increases monotonically with development as
suggested by the empirical literature. Finally, I analyze how fighting tax havens affects non-
haven countries’ tax revenues. While developed countries benefit, the same applies to
developing countries only if tax administrators and lawmakers tightly coordinate their actions.
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“...optimal policy requires simultaneous consideration of the design of the
tax code and of the administrative structure created to enforce it.”

— McLaren, (2003), p.v

1 Introduction

Tax rates and tax administrations’ capacity are both critical elements to the design
of optimal tax systems. This is especially the case in developing countries, where tax
avoidance and evasion are even of greater concern than in developed countries. Despite
the importance of tax administrations, they have received little attention in the liter-
ature. Accordingly, also the relationship between tax administrators and policymakers
has not yet been discussed in the literature on tax systems. While tax administrations
have traditionally been organized as an integral part of a ministry (Crandall, 2010),
over the last decades, there has been a tendency, especially in developing countries,
to establish so-called semi-autonomous revenue agencies thereby clearly demarcating
competences of lawmakers and tax administrators (Junquera-Valera, 2019; Taliercio,

2004).

In this paper, I analyze the optimal tax system, consisting of the tax rate and the
capacity of the tax administration, which determines subjects avoidance opportunities.
The focus of my study is on carving out qualitative differences in the optimal tax sys-
tem of developed and developing countries. The conventional wisdom is that tax rates
and administrative capacities are complements, as suggested for example by Keen and
Slemrod (2017) who write: " There are thus some grounds for a cautious presumption
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that (...) the best response to weaker administration is to set a lower tax rate (...)

This presumption is, however, inconsistent with observed tax policies across coun-
tries. Administrative capacities are usually the lowest in developing countries, which
is demonstrated by the wide variety of external supporters, such as the International
Monetary Fund (IMF), the Organisation for Economic Co-operation and Development
(OECD), the United Nations (UN) and the World Bank as well as bilateral donors such
as Germany, Norway, the UK, and the USA that have been summoned by developing



countries to help build capacity in their tax administrations. However, Table 1 suggests,
on average, for a variety of development indicators, a non-monotonic relationship be-

tween tax rates, both on corporate income and personal income, and development.

Table 1: Tax rates and development

Develop. ind.  q20 q40 q60 q80  ql00  # countries

Panel A. Corporate income tax rates

Economic 27.57 2511 2233 2224 24.05 137
Financial 29,60 23.38 21.10 23.08 24.53 129
Human 29.15 26.67 23.60 19.31 24.37 120

Panel B. Top marginal personal income tax rates

Economic 31.12 26.02 25.00 26.74 47.16 105
Financial 29.10 23.68 2545 37.10 42.15 102
Human 28.87 29.50 24.90 27.80 43.97 98

Note: Samples are split into quintiles. All development indicators refer to the year 2017. Economic development is based on
GDP per capita while financial development is measured as domestic credit provided to the private sector relative to GDP
(both provided by the World Bank). Human development is based on the inequality-adjusted human development index
provided by the United Nations. Corporate income tax rates are based on the year 2016 and retrieved from the Ernst &
Young Worldwide Corporate Tax Guide and KPMG’s corporate tax table, and personal income tax rates are based on the
year 2017 and retrieved from KPMG’s individual income tax rates table. Tax havens based on Hines (2005) are excluded

from both panels, while Panel B additionally excludes countries that do not levy a personal income tax rate.

Based on the conventional wisdom that tax rates and administrative capacities are
complements, it is therefore surprising to observe that the tax rates set by the countries
with the lowest administrative capacity are actually among the highest.! This raises

the question of whether the conventional wisdom of strategic complementary between

!The predominance of high tax rates in the least developed countries in Panel A does not originate
from resource-rich countries’ incentives to tax the rents from natural resource extraction. Although,
in the financial development sample, 13 out of the top 30 countries in terms of income from natural
resources (in % of GDP) belong to the first quintile (q20), all countries for which the E&Y World
Corporate Tax Guide (2016) provides more details on industry specific rates (11 out of 13 countries)
tax companies that are active in extractive industries at special rates.



policy instruments is as generally applicable as presumed.

In evaluating the optimality of the observed tax policies across countries, I first build
on a two-country model featuring a small, non-haven country and a tax haven. A
multinational enterprise has an operating affiliate (henceforth affiliate) in the non-haven
country and a profit center in a tax haven and decides on the size of its investment in the
affiliate as well as the amount of profit shifting to the tax haven. Using the terminology
of Slemrod and Yitzhaki (2002), the multinational enterprise can therefore reduce its
tax liability through reducing its capital investment (real response), and through profit
relocation, which reduces the tax liability without necessarily altering the investment
decision (avoidance). The non-haven country maximizes tax revenues by optimizing
the tax system, that is by setting the level of the tax rate and the capacity of the
tax administration, which affects the multinational enterprise’s (marginal) costs of
engaging in tax avoidance. Central to my analysis is the distinction between developed
and developing countries, which I model by the presence of additional costs related
to investing. A higher level of development, reduces these costs and thus increases

incentives to invest.

Crucial to the evaluation of optimal tax policies is an aspect previously neglected in
the tax systems literature: the tax administration’s autonomy. In practice, tax ad-
ministrators have varying degrees of freedom and are sometimes tightly accountable
to lawmakers. If the tax administration is traditionally organized, that is an integral
part of a ministry, usually the ministry of finance, the tax administration has little
autonomy and is directly supervised by lawmakers (Crandall, 2010). In this case, the
relationship between the tax rate as well as the tax administration’s capacity and devel-
opment is non-monotonic, where both developed and developing countries set higher
tax rates and institute a higher administrative capacity than moderately developed
countries. However, over the last decades, there has been a tendency, especially in de-
veloping countries, to increase the autonomy of their tax administration as a means to
improve the effectiveness by establishing so-called semi-autonomous revenue agencies
(Junquera-Varela, 2019; Taliercio, 2004). Typical powers of semi-autonomous revenue

agencies encompass enforcement and penalties for acts of non-compliance, which the



tax administration can exercise without referral to another body. Such an institutional
environment implies a two-stage game, where in the first stage one body, say the min-
istry of finance, determines the tax rate, whereas the tax administration determines its
capacity in the second stage taking the tax rate as given. In this case, I show that the
tax administration’s capacity increases monotonically with the level of development, as
suggested by the empirical literature, without affecting the non-monotonic relationship

between the tax rate and development.

My results have important implications for taxation in developing countries. While
there are good reasons to establish semi-autonomous revenue agencies, e.g. reducing
the potential for corruption or productivity increases via management improvements
(Crandall, 2010), my analysis suggests that they may actually be part of the cause of
than the remedy for the low administrative capacity in developing countries. Instead, a
significant improvement in developing countries’ administrative capacities necessarily
depends on following a more holistic approach, i.e. the simultaneous consideration of
reforms to the tax system, as suggested by McLaren (2003) and more recently by
the International Monetary Fund, the Organisation for Economic Co-operation and
Development, the United Nations and the World Bank (IMF, OECD, UN and World
Bank, 2016, p.24).

Finally, I shed light on the question whether fighting tax havens is beneficial for devel-
oped and developing countries. In order to do that, I first extend the model by a second
non-haven country proving that the previously derived results are unaffected by the
incorporation of tax competition. Based on this extension, I show that measures in-
tended to reduce multinational enterprises’ use of tax avoidance opportunities increase
tax revenues in developed countries, because reduced profit shifting increases the tax
base. Whether developing countries benefit from a fight against tax havens crucially
depends on the institutional organization of the tax administration. If tax administra-
tions have autonomy, fighting tax havens has an ambiguous effect on tax revenues as
tax competition between the non-haven countries is affected in an ambiguous way. The
result indicates that, although base erosion and profit shifting are a global concern, and

even though initiatives, such as the OECD’s Harmful Tax Practices Initiative, may have



been well-intentioned, the implications of base erosion and profit shifting concerns may
be diverse for differently developed countries. If, instead, developing countries follow
a more holistic approach, in which tax administrators and law makers tightly coordi-
nate their actions, the fight against tax havens mitigates tax competition and thus also
benefits them. Consequently, a holistic approach toward tax policies can eliminate the

potential conflict of interest between developed and developing countries.

Despite the model’s focus on corporate behavior, my analysis also applies to individual
behavior and thus to other taxes, such as the personal income tax. Eventually, the main
driver for my results is that real responses become more sensitive to taxation the lower
the level of development, while a lower administrative capacity reduces the tax sensitiv-
ity. In the context of personal income taxes, individuals may choose to allocate working
time in both the formal and informal sector similar to Sandmo (1981). Higher taxation
in the formal sector should provoke a stronger reduction of individuals’ time spend in
the formal sector in developing countries as the relatively larger size of the informal
sector offers more or comparably better outside options for individuals (real response
channel). At the same time, as for example in Slemrod (2001), individuals may legally
shelter some amount of income earned in the formal sector from taxation (avoidance
channel). However, how much individuals are able to avoid depends on the capacity
of the tax administration, which determines individuals’ unavoidable compliance costs
associated with taxpaying (Slemrod and Yitzhaki, 2002). A lower administrative capac-
ity allows individuals to shelter a higher share of their tax payments, but may induce
individuals to spend a higher fraction of their working time in the formal sector due to

effectively lower tax payments.

2 Related literature

My study contributes to two strands of the literature. First, it relates to the literature
on tax systems. Although tax reforms usually come with simulataneous changes in the

tax rate and enforcement rules, the role of the tax administration in tax systems has



not yet received much attention.? Several contribution have highlighted the importance
of limited administrative capacity (Gordon and Li, 2009; Dharmapala et al., 2011; Best
et al., 2015; Kleven et al., 2016; Bachas and Soto, 2018), but usually focused on the
implications for optimal taxation only. Other studies analyzed optimal taxation when
governments can control tax avoidance (Mayshar, 1991; Slemrod, 1994; Slemrod and
Yitzhaki, 2002; Keen and Slemrod, 2017).> However, whether tax systems differ or
should differ between developed and developing countries has so far not been a topic

in this literature strand.*

Second, my study relates to the literature, which deals with the question whether tax
havens are beneficial or not for non-haven countries. While there is a continuing con-
cern among policy makers that multinational enterprises’ tax haven operations have
a detrimental effect on non-haven countries’ welfare because they erode the tax base
(Slemrod and Wilson, 2009; Johannesen, 2012), there is also the alternative view that
tax havens are beneficial because they allow governments to effectively tax discriminate
between differently mobile firms (Hong and Smart, 2010), or reduce tax competition
between non-haven countries (Johannesen, 2011).> My paper contributes to this liter-
ature by highlighting the importance of a country’s level of development for whether

tax havens are harmful.

3 The Model

3.1 The basic framework

I consider a one-period model of two small countries, a non-haven country, which levies

a tax t, and a tax haven levying a tax ty. Taxes are modeled as proportional taxes

2See Bird (1992, 2014) for a discussion of tax policy design and the relation to administration.
3See also Slemrod (2019) for a recent review of the literature on tax compliance and enforcement.

4See, for example, Emran and Stiglitz (2005) and Keen (2008) for contributions that highlight
differences in tax practices among diversely developed countries. For more general discussions, see
Besley and Persson (2013).

°For a critical summary of these views, see Dharmapala (2008).



on profits and are imposed at source.® The non-haven country determines its tax rate
endogenously, whereas the tax rate of the tax haven, ¢y, is exogenously given. There
is one representative multinational enterprise (MNE) with an operating affiliate in
the non-haven country and a profit center in the tax haven.” The affiliate produces
a homogeneous good and sells it at the world market at a price normalized to one.
The good is produced according to the technology f(k), with positive but decreasing
returns to capital, where k is capital investment. Moreover, for tractability f”(k) = 0.
Decreasing returns to scale in production imply the existence of a fixed factor, that is

a firm-specific asset, e.g., a patent, that gives rise to positive pure profits.

I assume capital & to be the only production input. The MNE raises capital at an
exogenous interest rate r, but investing capital is associated with additional costs for
the MNE that depend on the host country’s development. Specifically, investment costs
are given by (2 = f, where p > 0 is a parameter that is the higher the more developed
the host country. Generally, the parameter p captures costs indirectly related to the
investment like the costs related to getting external finance, to enforce contracts or the

lack of investor protection.

Additionally, the MNE may shift a fraction o € [0, 1] of the affiliate’s profits to its
profit center located in the tax haven. Profit shifting is associated with a cost defined
as C' = l%gb, where ¢ is the affiliate’s pre-shifting tax base as defined below in eq. (2).
Concealment costs increase over-proportionally with the share of profits a the MNE

shifts to the tax haven. Moreover, a higher capacity of the tax administration, [, makes

it more costly for the MNE to shift profits abroad. Finally, the concealment costs also

5The source principle of taxation, where the profits of an affiliate are tax-exempt in the country of
the parent firm, is followed by the majority of OECD countries, including the U.S. since 2018.

“In my analysis, I abstract from purely national firms. A justification for this assumption is that
in developing countries the majority of firms are informal (Brockmeyer et al., 2015). Recent empirical
evidence suggests that most informal firms will not formalize unless forced to do so (de Andrade et
al., 2016). One explanation is that formal and informal firms operate in different markets and going
formal at some point in time is usually not a widespread strategy among informal firms (La Porta and
Shleifer, 2014). Moreover, the bulk of value added is produced by many small and a few large firms, a
phenomenon called the ”missing middle” (Dharmapala et al., 2011). Because small firms are usually
exempt from taxation, the lion share of tax revenues comes from large, generally multinational, firms
(Keen, 2012). This is the case even in developed countries where a larger fraction of value added is
produced by medium-sized firms.



imply that if the MNE does not shift profits («« = 0) or the tax administration does

not control profit shifting, (I = 0), (marginal) costs of profit shifting are zero.

3.2 The multinational enterprise

Economic profits of the MNE in country ¢ are given by the income from selling output
less the user cost of capital
k
7= f(k)—rk——. (1)
1

For simplicity, I assume that capital costs are fully tax-deductible, but costs indirectly
related to investing in the country are not tax-deductible. Hence, taxable profits are
given by

r = (1= a)lf (k) — k] = (1 - a)e. (2)

Because the MNE can shift a fraction of the affiliate’s profits to the tax haven, total
after-tax profits of the MNE read

=y -~ (3)

where ¢ = [(1 —t)(1—a)+ (1 —to)a — l% . The MNE maximizes its profits by
choosing its investment level and the share of profits shifted to the tax haven. The

optimal level of capital investment is given by

Y (k) =] = 0 0. (4)

From the first-order condition, I can derive the effects of the tax rate, the administrative
capacity and the country’s level of development on the optimal capital investment.

Totally differentiating equation (4) yields

Ok _ (1= a)[f'(k) — 7]

L Ok _ &If'(k) 1]
ot )

ol 20f(k)

<0,

<0,

ok 1
AT ©)



A higher tax rate ¢t reduces the incentives to investment in the non-haven country.
However, the tax sensitivity of capital depends on the MNE’s ability to shift profits.
The larger the amount of profits the MNE can shift to the tax haven, the lower the tax
sensitivity of capital. This is in line with empirical evidence by, for example, Overesch
(2009) and Biittner et al. (2018) who find that profit shifting lowers the tax sensitivity of
real investment. Second, a higher administrative capacity increases the costs of shifting
profits, which leads to a lower capital investment because a higher fraction of the return
on the investment is taxed at the higher tax rate of the non-haven country instead of
the tax haven’s. Third, a higher level of development reduces the user cost of capital

and thus increases capital investment in the non-haven country.

The optimal share of profits shifted to the tax haven is determined by

t—t

(%

which states that the MNE shifts profits from its affiliate to its profit center until
the marginal tax savings are equal to the marginal concealment costs. From equation
(6), I can derive the effects of changes in the tax rates and the tax administrations’

effectiveness on «, which are given by

8_04_1>0 a_a—_t_to__
ot 1~ a0

Q@
7 < 0. (7)
A higher tax rate in the non-haven country increases the incentives of the MNE to
shift profits to the tax haven. Instead, a higher administrative capacity reduces profit

shifting because the associated costs go up.

3.3 Government

Turning to the government, I assume its objective to be tax revenue maximization, an
assumption frequently made in the international tax literature. However, in the context
of my analysis, two additional reasons can be brought forward to justify this assump-

tion. First, tax revenue considerations play an important role in developing countries,



which usually raise a large fraction of their revenues from the taxation of MNEs. Also
for developed countries, tax revenue considerations are relevant not only because of
severe revenue shortfalls due to profit shifting, but also due to equality-of-treatment
concerns. Together these concerns exert strong political as well as practical pressures
on governments to increase revenues from this source.® Second, tax revenue maximiza-
tion abstracts from other channels that may affect tax policies differently in developed
and developing countries. For example, the extent to which policies are affected by
labor effects related to attracting foreign direct investment or the opportunity of cor-
ruption, lobbying or favorable policies toward a ruling elite may culminate in welfare
functions differing between developed and developing countries. I show that the non-
monotonic relationship displayed in Table 1 can be explained even in the absence of

such differences.
Tax revenues are given by

T =t(1—a)p— k(l), 8)

where £(1) is the cost of increasing the capacity of the tax administration and is assumed
to be convex, i.e. £/'(1),k”(l) > 0. I further assume that x’'(0) = 0, which ensures at

least some extent of profit shifting control.

Differentiating tax revenues with respect to ¢t and [ implicitly determines the optimal

tax system
or t(L—a)?[f'(k) —r]* to _
or _  [A—a)e?[f'(k) =1  ¢a]

The first-order condition for the optimal tax rate (9) states that raising ¢ increases tax
revenues due to increased tax payments by the affiliate (first term). However, a higher
tax rate also reduces tax revenues because of lower investments by the affiliate (second
term) and more profit shifting to the tax haven (third term). Evaluating equation (9)

at t = 0 shows that the second and third terms vanish and the derivation is positive

8See, for example, the motivation for the OECD’s base erosion and profit shifting (BEPS) initiative
(OECD, 2013, Chapters 1 and 2).
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at t = 0, which results in ¢ > 0 in equilibrium.

The first-order condition for the optimal capacity of the tax administration (10) states
that increasing [ reduces tax revenues because it decreases the affiliate’s capital in-
vestment due to the lower net return on capital (first term). However, it also increases
tax revenues due to the reduction in profit shifting (second term). Evaluating condi-
tion (10) at [ = 0 shows that the first term vanishes because « approaches 1. Since
the costs of increasing the capacity of the tax administration are negligible for [ = 0,
i.e. k(0) = 0, the first-order condition is positive at [ = 0, which results in > 0 in

equilibrium.

The previous analysis shows that the non-haven country has an incentive to limit the
amount of profit shifting by the MNE in order to tax the income generated through
production. However, the extent of profit shifting control and taxation may vary with

the country’s level of development. I analyze this question in the next section.

4 Optimal tax policies and development

In this section, I analyze how a change in the non-haven country’s development affects
the tax rate and the capacity of the tax administration. The purpose of this exercise
is to evaluate whether optimal tax systems differ between developed and developing
countries. Hence, the main interest lies in determining the signs of j—l"; and %. Totally

differentiating the first-order conditions for ¢ and [ leads to

0, Oy |dt —05
= dp, where (11)
05 04| |di —0s
0*T o°T  O*T 0T 0*T 0*T

1= —= e

= —=——= = = —— . (12
oz o T O otou’ b Aoy’ (12)
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where Appendix A.1 provides details on the derivation of the #-terms. Applying

Cramer’s rule to the equation system given in (11) yields

dt 00, — 005  dl 6:05 — 0.0, 3)
dp Al du Al
where |A| = 6,0, — (62)> > 0 to obtain a maximum. In general, the effect of an

improvement in the development level, that is an increase in pu, on the tax rate and the
tax administration’s capacity is ambiguous because the sign of 65, that is the relation

between policy instruments, is undetermined.

To draw inferences about the effects given in (13), I make the following distinction
between developed and developing countries: the fact that an improvement of devel-
opment, that is an increases in p, implies a higher capital investment and is therefore
associated with a lower marginal net return on investment f’(k) — r. Hence, in devel-
oping countries the marginal net return on investment f’(k) — r is high, whereas it is

low in developed countries.

Using this differentiation, Appendix A.2 shows that, starting from a high level of u,

the effects on the tax rate and the tax administration’s capacity are given by

dt dl
S0 Z o 14
m > 0, m > (14)

The comparative static results in (14) state that, conditional on a high level of p, an
improvement of development increases both the tax rate and the tax administration’s
capacity. The intuition for these results originates from the fact that tax base effects are
much more relevant than base sensitivity effects in developed countries. This implies
that the tax rate and the effectiveness of the tax administration are complements
(63 > 0), i.e. the higher the level of the tax rate, the stronger the incentive to increase
the tax administration’s capacity, and vice versa. Thus, besides the direct incentive to
raise the level of both policy instruments, which is cause by the higher investment due
to the improvement of development (rise in p), this incentive is reinforced indirectly

because of the strategic complementarity of the two policy instruments.
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Next, I analyze how the tax rate and the tax administration’s capacity are affected if
the initial level of development is low (low p). Appendix A.2 shows that the effects are
given by

— <0, — < 0. (15)

The results state that both the tax rate and the tax administration’s capacity decline if
the level of development rises. These results originate from the fact that base sensitivity
effects are much more relevant than tax base effects in developing countries. Contrary
to developed countries, this implies that the tax rate and the tax administration’s
capacity are substitutes, i.e. the higher the level of the tax rate the lower the capacity

of the tax administration and vice versa.

The reason for the negative relationship between policy instruments and development
is that the indirect effect dominates the direct effect. Specifically, an increase in pu
directly increases the incentive to raise the level of either policy instrument due to
higher investments by the MNE. However, this implies a drastic outflow of capital due
to the high sensitivity of capital (cf. eq. (5)). Because policy instruments are substitutes
(A3 < 0), the consequence of the drastic reduction in the tax base is a strong incentive to
lower the level of both policy instruments, which overcompensates the initial incentive

to raise them.

Combining the two results, the analysis indicates a non-monotonic relationship between
policy instruments and development. At low levels of development tax rates and tax
administrations’ capacity decrease with development, whereas at high levels of devel-
opment further improvements lead to a higher tax rate and a higher capacity of tax

administrations. I summarize in:

Proposition 1 The relationship between development and tax rates as well as the tax

administrations’ capacity is non-monotonic.

Proposition 1 challenges the conventional wisdom that tax rates and administrative

capacities are complements. Indeed, the non-monotonic relationship between policy

13



instruments and development only arises because the tax rate and the tax admin-
istration’s capacity are substitutes in developing countries. My results show the non-
monotonic relationship displayed in Table 1 is not coincidental, but emerges from coun-

tries’ optimization of their tax system given their stage of development.

However, in contrast to the empirical literature (Fuest et al., 2011; Crivelli et al.,
2016; Johannesen et al., 2017), Proposition 1 states that the optimal tax system in
developing countries should feature a higher capacity of the tax administrations than
comparably more developed countries. Against this background, the question arises
why, in practice, administrative capacities remain so weak in developing countries. If
we look at the first-order condition for the optimal capacity of the tax administration
in isolation, equation (10) indeed shows that less developed countries have a lower
incentive to improve their tax administration’s capacity (6 > 0). The reason is that a
lower level of development implies a lower level of capital investment, and thus a lower
pre-shifting base ¢, but a higher capital sensitivity. This means that the magnitude of
the negative first effect in (10) is relatively larger in less developed countries, whereas
the positive second effect is smaller, which culminates in a lower capacity of the tax
administration. Hence, this suggests that the administrative capacity is determined as
if it was an isolated choice, i.e. as if the indirect effect via the change in the tax rate,
which is the reason for the non-monotonic relationship between the tax administration’s

capacity and development, did not matter.

What remains to be answered is why, in practice, this is the case. One obvious reason is
that tax policies are determined in a two-stage process, where in the first stage the tax
rate is determined by one agency, say the Ministry of Finance, taking into account the
reaction of the tax administration, which, in the second stage, determines its capacity,

taking the decisions made in the first stage as given.

Indeed, over the last decades, there has been a global tendency to create semi-
autonomous revenue agencies (SARA) as a means to improve the administration of
tax systems (Junquera-Varela, 2019; Taliercio, 2004). While day-to-day operations are
delegated to SARA, which are directly accountable for their implementation, the for-
mulation of tax policy remains with the Ministry of Finance (Terkper, 2008). Typical

14



powers of SARA encompass enforcement and penalties for acts of non-compliance,
which they can exercise without referral to another body. By 2012, 31 out of 52 coun-
tries surveyed by the OECD have established a SARA responsible for tax administra-
tion operations (OECD, 2013). In Latin America and Africa, establishing SARA is the
predominant pattern of tax administration reform (Crandall, 2010), a feature related to
developing countries summoning a wide variety of external supporters, such as the IMF,
the OECD, the UN and the World Bank as well as bilateral donors such as Germany,
Norway, the UK, and the USA, to help build capacity in their tax administrations.

If the tax administration’s capacity is determined in the second stage the effect of a

change in development on the optimal capacity is given by

dl O

-2 . 1
o 04>0 (16)

Importantly, because the capacity of the tax administration is not taken as given when
the tax rate is determined, the non-monotonic relationship between tax rates and

development remains qualitatively unaffected. I summarize in:

Proposition 2 If the tax administration’s capacity is determined after the tax rate
(two-stage process), the non-monotonic relationship between the tax rate and develop-
ment remains unaffected, but the tax administration’s capacity increases monotonically

with development.

Despite great differences in administrative capacities between developed and developing
countries, many external supporters are rooted in OECD countries offering advice
that usually fits with their own values and priorities and not with those of developing
countries (Moore et al., 2015). Crandall (2010) points out that, among other things,
it is critical to understand the benefits and downsides of SARA as well as whether
the conditions for success and sustainability are present before making any decision to

proceed with their establishment.

Proposition 2 highlights that the seemingly suboptimal combination of comparably

high tax rates and low administrative capacities in developing countries is actually

15



the outcome of tax system optimization when tax administrations have autonomy.
Thus, although there are good reasons to establish SARA in order to improve tax
administrations’ capacity, e.g. reducing the potential for corruption or productivity
increases via management improvements (Crandall, 2010), Proposition 2 suggests that
SARA may actually be part of the cause of than the remedy for the weak administrative

structures in developing countries.

While the existing empirical literature largely finds a positive correlation between the
establishment of SARAs and increases in revenue collection, Dom (2018) argues these
estimates are biased as they do not account for differences in pre-reform trends in
revenue collection. Indeed, controlling for pre-trends, Dom (2018) concludes there is
no systematic relationship between the presence of a SARA and total tax revenue in
sub-Saharan Africa. Thus, if external supporters provide financial assistance that is
intended to increase administrative capacities in developing countries, it may be the

case that this assistance does not fall on fertile ground due to lacking incentives.’

Instead, Proposition 1 emphasizes that a necessary condition for implementing a higher
administrative capacity in developing countries, is that tax administrators and lawmak-
ers tightly coordinate their actions as suggested by McLaren (2003). Against the back-
ground that developing countries already request external supporters to assist them
in improving their administrative capacity, such an engagement could offer a unique
opportunity to coordinate all directly tax-relevant agencies, like the finance depart-
ment and the tax administration. In fact, such a holistic approach has recently been
put forward jointly by the IMF, the OECD, the United Nations and the World Bank
as a cornerstone to commit to formulated medium-term revenue strategies (see IMF,

OECD, UN and World Bank (2016), p.24 as well as Recommendation 2d).

9Such a problem has already been documented for the case of foreign aid when money is not spent
on the purpose for which it was intended (e.g. Andersen et al., 2020).
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5 Extensions

In this section, I show that incorporating tax competition does not change the re-
sults derived in the previous section. Using the tax competition framework, I will then

analyze the implications of fighting tax havens for developed and developing countries.

5.1 Tax competition

I extend the model described in section 3 by introducing a second non-haven country,
in which the MNE has an affiliate that produces output. While the basic framework
remains the same in this section, there is one main difference to the previous analysis
with only one affiliate. In particular, affiliates have to raise capital at an exogenous
interest rate r from national credit markets. However, the total amount of capital the
MNE can allocate between affiliates is insufficient to ensure that the marginal return on
investment in each affiliate equates the marginal costs in the optimum. By how much
affiliates’ marginal return on investment exceeds the marginal cost, i.e. how severe

affiliates’ finance constraint is, depends on countries’ level of development.

While the empirical literature has shown that MNEs can use their internal capital
market to mitigate their affiliates’ finance constraint (Manova et al., 2011), they still
play an important role for them. Desai et al. (2004), for example, find that the use of
internal resources can only partially compensate the lack of external finance in coun-
tries with a weak financial development. Antras et al. (2009) show that, affiliates’ sales
decrease with the magnitude of financial underdevelopment despite the higher reliance
on parental finance. More generally, Egger et al. (2014) show that investments of dif-
ferent affiliates within the same multinational group are interrelated in the presence of
an internal capital market, which is indicative of scarce internal resources. The MNE’s
resource constraint is thus given by k; + k; = k, where k is the MNE’s total amount of

capital and determined by the development of the countries.'’

10This modeling is a reduced form of a standard moral hazard problem in which an agent (or
a manager) chooses an unobservable effort level, which also influences the success probability of an
investment, and external lenders restrict their funds to incentivize the manager. A moral-hazard based
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Because the MNE can shift a fraction of the profits of affiliate i, i = {a, b}, to the tax
haven, total after-tax profits of the MNE read

I = ich; + V. (17)

where 1; = [(1 —t)(1 =)+ (1 —to)ay — (azi)z]. Since the MNE’s total capital is
fixed to k, capital is allocated to each affiliate such that in equilibrium the net returns

are equalized across the two affiliates, that is
il f (ki) = r] = Wyl f'(k;) — r] > 0. (18)

From the first-order condition (18), I can derive the effects of tax rates and admin-
istrative capacities on optimal capital investment in countries ¢ and j. Appendix B.1

shows that totally differentiating equation (18) yields

Ok _ (L—a)lf'(k) —r] _ Ok (Q—ap)lf'(k) —r]
oty Wif"(ki) + i f"(k;) 7 Ot if" (ki) + by f7(ky) —
L A et B O ) s IS

o~ i (ki) + Uy (k) oy if" (ki) + i [ (k)

The interpretation of equation (19) is the same as for equation (5) with the only
difference that raising the tax rate or the tax administration’s capacity leads to an

outflow of capital to the other non-haven country.

The optimal share of profits shifted from affiliate ¢ to the tax haven does not change
and is thus still given by (6). However, it is worth mentioning that the foreign tax rate
t; and the capacity of the foreign tax administration /; do not affect the MNE’s profit

shifting incentives related to affiliate i.

While tax revenues are not affected qualitatively, the first-order conditions for ¢; and

l; slightly change due to the presence of tax competition. Differentiating tax revenues

relationship between the capital market and the financial development can be found in Holmstrom
and Tirole (1997).
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with respect to ¢; and [; yields

or, . A=)l (k) P
% (1 —a;)p; + T k) + s 70 ti L =0, (20)
or, [ —a)lf (k) — P o]

Using the simplifying assumption that capital mobility is frictionless, which implies
a symmetric outcome despite initial asymmetries in countries’ level of development,

Appendix B.2 shows that totally differentiating the first-order conditions yields

Ql 62 Qg 64 dtz —€17
0, 0 0 65| |di; —bs| -
A — | 7| dk, where (22)
93 04 01 02 dtj —917
0: 05 0y Og| |dl; —b1s
°T; T, °T; ’T; ’T;
I N Or= oy O6= 25
a(t;) ot;0l; ot; 0t ot;0l; a(l;)
o T, _ T, 0T, 0T,
T aLoy T aLol, T anokT T olok

When analyzing how a change in the level of development affects tax policies, I draw
the same distinction between developed and developing countries as in section 4: the
higher the level of development (k), the higher the investment level and thus the lower
the net marginal return on investment. Using this differentiation, Appendix B.3 shows
that, starting from a high level of k, the effects on the tax rates and tax administrations’
capacity are given by

dt; dl;

— — . 2
dk>0’ dk>0 (23)

In contrast, starting from a low level of k, the effects on the tax rates and tax admin-

19



istrations’ capacity read!!

dt; dl;

— <0, — < 0. 24
dk dk (24)
The intuition for the results is the same as in section 4. The change in the sign of the

derivations arises because policy instruments are complements in developed countries,

while they are substitutes in developing countries.

If instead tax policies are determined in a two-stage process, Appendix B.3.2 shows
that the effect of a change in the level of development on tax administrations’ capacity

is given by

dl;
— > 0. 25
P (25)

Hence, tax administrations’ capacity increases monotonically with development. Taken
together, the analysis shows that the presence of tax competition does not qualitatively

alter the conclusions summarized in Propositions 1 and 2.

5.2 The implications of fighting tax havens

Based on the insight that the incorporation of tax competition does not change the
previously derived results, I will use this extended framework to analyze the implica-
tions of fighting tax havens. Propositions 1 and 2 have shown that critical elements
that distinguish optimal tax systems in developed and developing countries is the re-
lationship between tax rates and administrative capacities as well as the degree of tax
administrations’ autonomy. Based on these aspects, the fight against tax havens may

have different implications for countries in different stages of their development.

In the following, I therefore analyze how countries’ tax revenues will be affected by
an intensified fight against tax havens. I interpret actions, which aim to reduce the

preferential tax treatment offered by tax havens as a rise in the exogenously given tax

HFor reasons of space, I have omitted the proof for developing countries because it is lengthy and
tedious. However, the complete derivation is available on my homepage.
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rate ty. Eventually, such practices imply weaker incentives for the MNE to shift profits
to the tax haven. The total effect of an increase in ¢y on tax revenues in country ¢ is

given by
dT, 0T,  OT,0t; 0T, 0l
dty Oty Ot; Oty Ol Oty

(26)

where the first term in equation (26) is the direct effect of a change in the tax haven’s
tax rate on country ¢’s tax revenues, while the last two terms capture the implications

of a change in t; for tax competition.

Differentiating equation (8) with respect to o, and taking into account that the MNE

allocates capital equally between the two affiliate given that capital mobility is fric-

tionless, this implies that gf; = 0. Thus, the direct effect of an increase in ty reads

oT, to
S , 2
Dic l >0 (27)

Equation (27) shows that the direct effect is unambiguously positive. The reason is
that a higher tax rate in the tax haven reduces profit shifting by the MNE and thus

leads to a larger tax base in country <.

Next, I determine how the fight against tax havens affects tax competition between
non-haven countries. To do that, I start by deriving the fiscal externalities country j

exerts on country i. Differentiating equation (8) with respect to ¢; and [; respectively

delivers
oT; , ok;
p— - 1— . . JE—
5 = B0l k) g >0 (28)
oT; , ok;
= (1 —q ) — )
G = 0ol k) g >0 (20)

The two externalities are positive and state that an increase both in the tax rate and
in the tax administration’s capacity in country j raise country i’s tax revenues. The
reason is that a higher tax rate or a higher capacity of the tax administration in country
j reduces the net-of-tax return on investment in country j and thus induces the MNE
to reallocate capital from country j to country ¢. The higher investment in country ¢

increases the tax base and in turn tax revenues.
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Plugging (27), (28) and (29) into equation (26), using (19) and that capital mobility

is frictionless, the total effect on tax revenues is given by

dT;  to  t(1—a)[f'(k) —r? ot;  a?ol;
dty 1 20 f" (k) 0= ™ 2 o]

(30)

Whether the direct effect or the indirect effects determine the sign of equation (30)
depends on the level of development. If the level of k is high, the pre-shifting tax base
¢ is large, whereas the rate of return [f'(k) — r] is low. Hence, for a sufficiently high
development, the first term in equation (30), that is the direct effect, will dominate.
Since this term is positive, policies that restrict the use of tax havens result in higher

tax revenues for developed countries. I summarize in:
Proposition 3 Fighting tax havens increases tax revenues in developed countries.

What remains to be determined, is how a change in t; affects governments’ tax revenues
in developing countries. As the level of k in developing countries is low, and the marginal
return on investment is therefore high, the second term in equation (30), i.e. the effect

of a change in ¢y on tax competition, will determine the sign.

Based on the insight of Proposition 2 that tax policies are often determined in a two
stage process, Appendix B.4 shows that an increase in t, when k is sufficiently low has

the following effect on the capacity of the tax administration:

dl;
— . 1
T <0 (31)

Fighting tax havens lowers the tax administrations’ capacity in developing countries.
The main reason is that less profit shifting, i.e. a lower level of a leads to a higher
tax elasticity of capital (cf. (19)), which tax administrations counter by lowering their

capacity in order to moderate the increase in tax competition.

While it is not possible to draw final conclusions about how a change in ¢y affects the
tax rate, there is a tendency for developing countries to raise their tax rate following an

increase in g if f”(k) is not too high.'?> The main reason for the tendency toward higher

12For reasons of space, I have omitted this proof, but it is available on the my homepage.
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tax rates lies in the relationship between the two policy instruments. Specifically, the
increase in ty provides a direct incentive to reduce the tax rate because a lower share
of affiliate ¢’s profits shifted to the tax haven increases the tax-sensitivity of capital (cf.
(19)). However, because an increase in ty also reduces tax administrations’ capacity
(cf. (31)), this provides an incentive to increase the tax rate because the two policy
instruments are substitutes. This latter effect dominates culminating in a tendency to

increase the tax rate following a rise in .

Overall, fighting tax havens has an ambiguous effect on tax competition and therefore
on tax revenues in developing countries as tax rates and tax administrations’ capacity

are affected in opposite ways. I summarize in:

Proposition 4 If tax administrations’ capacity is determined after the tax rate (two-
stage process), fighting tax havens has an ambiguous effect on developing countries’ tax

revenues.

Propositions 3 and 4 can be related to various countries’ and supranational organi-
zations’ initiatives against tax havens. One of the most prominent initiative is the
OECD’s Harmful Tax Practices Initiative the aim of which is to increase the costs for
a country of offering tax sheltering opportunities (OECD, 1998). Since then, many of
the jurisdictions deemed as tax havens have agreed to make commitments to implement
the OECD’s standards of transparency and exchange of information. The OECD’s in-
tention behind the shutting-down of countries’ tax haven activities is to curtail the
depletion of OECD countries’ tax bases by discouraging foreign investors from using

preferential tax regimes.

However, the results of Propositions 3 and 4 highlight that whether countries benefit
from such a course of action to a great extent depends on their level of development.
According to Proposition 4, MNEs’ reduced possibilities of shifting their profits to
tax havens decreases the erosion of developed countries’ tax bases and thus result in
higher tax revenues. Based on this result, it is therefore not surprising that the OECD’s
initiative has been driven by the interests of developed countries, whereas the interests

of non-member countries, especially those of developing countries, are usually not being

23



addressed (Oguttu, 2016). Proposition 4 highlights that the outcome of a fiercer fight
against tax havens may have different tax revenue effects for developing countries. In
the light of developing countries’ need for resources to foster economic growth, the
potential of a shortfall in tax revenues following the fight against tax havens may make

them even more dependent on outside financial assistance like development aid.

Finally, I analyze the implications of fighting tax havens when a more holistic approach
is followed in developing countries, as recently suggested by the main supranational
organizations (see, IMF, OECD, UN and World Bank, 2016). If tax policies are deter-
mined simultaneously, the second term in equation (30) is positive under the sufficient
and very mild condition that the equilibrium tax rate is not too high (¢ < 0.8).!3 This
will be the case if f”(k) is not too high, that is if tax competition is sufficiently strong.
As before the main reason originates from tax policies being substitutes in developing
countries. The only difference compared to the previous case is that under a holistic ap-
proach, there is also an incentive to increase the tax administration’s capacity, because
indirect effects via the tax rate are taken into consideration. Overall, the fight against
tax havens implies a reduction in tax competition and hence a rise in tax revenues if

f"(k) is sufficiently small. I summarize in:

Proposition 5 Fighting tax havens increases tax revenues in developing countries if
tax administrators and lawmakers tightly coordinate their actions and tax competition

1s sufficiently fierce.

Although initiatives against tax havens may be primarily driven by the interests of
developed countries, Proposition 5 illustrates that the potential conflict of interest
between developed and developing countries can be resolved if developing countries
followed a more holistic approach. Consequently, Proposition 5 also indicates that tight
coordination of all directly tax-relevant agencies, like the finance department and the
tax administration, in developing countries may feature a double dividend by not only
laying the foundation for sustainable improvements in administrative capacity, but also

by aligning heterogeneous countries’ preferences for international policy cooperation.

13 Again, I have omitted the proof because of its length, but the complete derivations are available
on my homepage.
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6 Conclusions

In this paper, I analyze the optimal tax system consisting of two elements, the level of
the tax rate and the tax administration’s capacity, and shed light on differences in tax
systems across countries of varying levels of development. First, I challenge the conven-
tional wisdom that the tax rate and the tax administrative capacity are complements
by showing that their relationship depends on the level of development. While they
are complements in developed countries, they are substitutes in developing countries.
Second, a crucial aspect previously neglected in the tax systems literature is the tax
administration’s autonomy. When tax administrations are traditionally organized, that
is directly supervised by lawmakers and therefore with little autonomy, the relationship
between each policy instrument and development is non-monotonic, with both devel-
oped and developing countries setting higher tax rates and have higher administrative
capacities than moderately developed countries. In contrast, when tax administrations
have autonomy, as suggested by the developments over the last decades, the tax admin-
istration’s capacity increases monotonically with the level of development, as suggested
by the empirical literature, without affecting the non-monotonic relationship between

tax rates and development.

My findings have two important policy implications. First, when tax administrations
have autonomy, financial assistance provided by external supporters intended to im-
prove tax administrations’ capacity in developing countries may not fall on on fertile
grounds due to lacking incentives. Second, in order to significantly improve developing
countries administrative capacity, a holistic approach, that is tight coordination be-
tween tax administrators’ and lawmakers’ actions, is necessary as recently suggested
by the IMF, the OECD, the United Nations and the World Bank (IMF, OECD, UN
and World Bank, 2016).

Furthermore, I analyze, in a model capturing tax competition, whether fighting tax
havens is beneficial for non-haven countries from a tax revenue perspective. While tax
revenues in developed countries increase due to reduced profit shifting opportunities

of multinational enterprises, such a practice have an ambiguous effect on tax revenues
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in developing countries if tax administrations are autonomous. However, if developing
countries follow a more holistic approach, the fight against tax havens will also be

beneficial for them.
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A Optimal tax system

A.1 Deriving the 6-terms

Totally differentiating the first-order conditions (9) and (10) yields
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Using equations (5) and (7) yields
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0, and 6, are the second-order conditions for ¢, respectively [, and have to be negative

3t(1l-a)? 3t
20 2l

to obtain a maximum. A necessary condition for ¢; < 0 is that (1—a)+

This condition implies that #5 > 0. Similarly, a necessary condition for 6, < 0 is that

@ (1—a) 3(1—a)a?
T 71 + T > 0.

A.2 Optimal tax policies and development

In what follows, I derive the effects of a change in 1 on the tax rate and the tax

administration’s capacity, which are given by

dt 0505 — 0,05 dl 0,05 — 005

dt _ 00— 005 Al 0afs — 6i Al
A - A (A1)

where |A| = 6,0, — (62)? > 0. I distinguish developed and developing countries by
the fact that a higher development is associated with a higher investment level and
thus a lower marginal net return on investment f’(k) — r. In order to draw inferences
for developed and developing countries, I evaluate the sign of j—; and % for a high,

respectively a low, level of development.
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A.2.1 Developed countries

From the previous analysis, it is clear that 65 > 0 and g > 0. Moreover, because pu
is large for developed countries, the return on investment f’ (k) — r is low and hence

0y > 0. Since 6 < 0 and 64 < 0, I immediately arrive at > 0 and o> 0.

A.2.2 Developing countries

In this part, I will determine the effect of 1 on ¢ and [ when the initial level of u is
low and hence the return on investment f’'(k) — r is high. Because f’(k) — r is high
in developing countries, only the terms containing polynomials of f/(k) — r with the

highest degree will be relevant for determining the sign of j—; and %.

Tax rate Indicating by 8 the sum of all terms containing polynomials of f'(k) — r

with a lower degree than 3, I get

0206 — 0405 = 8
t®[f'(k) =P [1—a)a  2t(1—a) 3t(1—-a)a ta]l[(1—a)a 1
T R l I Y ‘Z] [T*i}
ta?[f'(k) =1’ [ (1-0a)  3(1-a)a’ o 2t(1 —a)® ¢
e e | R |
Factoring out and collecting terms yields
0206 — 0405 =
taQ[f’( y—rP [2t(1—a)? t(l—-a) (1-a)? ta t(1-a)d?
R { Y R Rt }
Alf'(k)—rP [1—a)a  (1—a)?a? (1 -a)
i i e
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Using a = % for the first and second term in the last line delivers

0206 — 0465 = 0
ta?[f' (k) —r]? [5t(1 —a)? t(l—a) (1-a)® ta t1-a)a?
RGO { w T T Tt T }
Cta?[f'(k) =P Tto(l—a) | to(l =)o 3t(l—a)®
RO { o T al Ayl ] |

Because the term f in the first line can be neglected for determining the sign of 6564 —

0405, 1 get that 0,05 — 0405 < 0 and thus . < 0.

Capacity of the tax administration Indicating by v the sum of all terms contain-

ing polynomials of f’(k) — r with a lower degree than 3, I get

0205 — 60,0 =

Y e i e
2af'(k ) r]3 Y 3t2(1 — a)? B 3t2(1—a)] [(1 —a)a 1

el | [ ]

Factoring out and collecting terms yields

6205 - 9196 =
2af'(k) — ] (1—a)Pa t*1-a) t*(1-a)Pa t1-a)la
T RR[RP { T T @ ]
~2a[f'(k) =P [ -a)®  ta] | 2a[f(k) =P [t - a)a
R [ 20 AT R [ 2l ]

Using o = 55 for the last term in the last line delivers

9295 - 0196 ==
_ 2a[f'(k) - ] (1-a)Pa  t*(1-a)a tl-a)Pa t*}(1-a)
B T TR
_ 2a(f'(k) =] [Pa | to(1 —a)
e [
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Because the term ~ in the first line can be neglected for determining the sign of 6,605 —

010s, 1 get that 60,05 — 0105 < 0 and thus % < 0.

B Tax competition

B.1 Comparative statics for capital investments

The first-order condition for the optimal capital investments of the MNE is given by

il f' (ki) = r] = o[ (k;) = r]. (B.1)

2

where ¢; = [(1 —t;)(1 = o) + (1 — to)a; — ;1
ital constraint k; + k; = k, yields

} . Total differentiation, using the cap-

Gof" (k)b — [ (ki) — 7] {(1 )t + ondio + (ai)Zdll}

2
(a;)?
2

= —wjf//(kfj)dk’l — [f,<k']) — T] |:(1 — O{j)dt]’ + Oéjdt[) + le:| + @Z)]fﬁ(k’])d%

Rearranging terms results in

g = el = (0 =alfhy) =],

Vif" (ki) + i 7 (ky) Vif" (ki) + i (k) b

P VGV RO I V(L) Rk N
i f" (ki) + b f (k) " af (ki) + 0 f (k)
N ail[f'(k) —r]  ay[f'(kj) — 7] it
Vif" (ki) + i (k) i f" (ki) + ;" (kj)
Y, f" (kj) -
+ G e) + s P70 dk. (B.2)

From (B.2) follow the investment responses of the MNE as given in (19).
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B.2 Total differentiation of the first-order conditions

Totally differentiating the first-order conditions for ¢;, [; ¢; and [; leads to

01
05
09
013

0*T,
o(t:)*’
0*T,
07 = Lot
o= 25
001,
o = L0
0,0k

91:

0, 65 06,
0 0 O
910 911 912
(914 015 916_
0°T;
%= Sral
02T,
%_%%’
_ 0T,
T
_ 0T,
2 oLok

dt; —017 —021
dl; —Os| |0
— | ¥\ dk+ | 7P| dty,  where
dt; —bh9 — 03
_dlj_ __920_ __924_
82T, 8T, 8T,
%_&@j@_&wfevﬂmw 6 =
_ 0T, _ 0T _ 0T
YT ooty T ool N T at;)?
Ty 0Ty T
B onat T a2 T otk
0T, 0T, 0T
T ototy T oLot, P ooty

0*T;
o(1;)%
T,

%:&@/

_ O

18—m,
0°T,

2T Lot

Because capital is perfectly mobile, the system stated in equation (B.3) simplifies to

01
02
03
07

0>
Os
04
Os

05
0
01
02

04
Os
02
Os

dt;
dl;
dt;
dl

J
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—017
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_021
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where f-terms are given as follows:

oty QMR ) o0t 3]

(k) a2
Oy = 0 — ;f” ]2[1—04 1l—a)+3t(18—wa)2a_i_o;} gg}_aJr%
- 0o f;wjii,f)) I,
6 = 01y — ta2£{;§‘]f’)(kr_) r? H e - a) 301 g¢a)a2] - ztgqs 0
o - e [0
. - T
Oz =t = W (1—a)+W—ﬂ
O = Oy — ta[f’(/;) — 7] {(1 gwa)oé . ﬂ
i e

0, and fg are the second-order conditions for ¢;, respectively /;, and have to be negative

3t(1—a)? 3t
10 2

to obtain a maximum. A necessary condition for 6; < 0 is that (1—a)+

which implies that 83 > 0, 8, > 0 and 6,7 > 0. Similarly, a necessary condition for 5 < 0

(1-o) 3(1—a)a?

T 80 > 0.

is that % —

B.3 Optimal tax policies

Applying Cramer’s rule to the equation system given in (B.4) yields

dt;  (04)%07018 + 01(0s)*617 + (02)°015 + 03(06)*017 — 01(06)*017 — (02)°07015 — 03(0s)*017 — 92(94)2918

dk | Al
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dl;  04(07)%017 + (01)%0s015 + (02)3017 + (03)206015 — (01)?06018 — 02(07)%017 — (03)%03618 — (02)%04617

dk | Al

where [A] = (601)%(06)* + (02)*(07)% + (03)%(0) + (62)*(04)* — (04)*(67)* — (61)*(6s)* —

(61)%(02)* — (03)%(65)* > 0 to obtain a maximum.

B.3.1 Developed countries

Corporate income tax rate Because [f'(k) — ] is low in developed countries, only
the terms containing polynomials of [f'(k)—r] with the lowest degree will be relevant for
determining the sign of %. Only (65)3615 and 6, (65)?6;7 contain terms with polynomials

of [f'(k) — r] of degree 1. Thus,

. dt; .
sign (%) = sign ((92)3918 - 91(96)2917) )

which is positive.

Effectiveness of the tax administration I determine the effect of k£ on [; in a
similar way. Only (62)30;7 and (6)%0g61s contain terms with polynomials of [f'(k) — 7]
of degree 1. Thus,

. dl; .
sign (E) = sign ((02)3917 — (@1)286618) ,
which is again positive.

B.3.2 Second-stage analysis

If governments institute a SARA, implying that tax administrations’ capacity is deter-

mined in the second stage, the system on equations (B.4) for determining the effect of
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k on [; simplifies as follows:

O 0s| | [—0us| -
b 0| |di, 0|

Applying Cramer’s rule to the equation system given in (B.5) yields

di; —dly —dl (0 —05)01s -0
dk  dk  dk (06)2 — (6:)2

which is positive because (65)?—(63)? has to be positive in order to satisfy the conditions
for a maximum. (0s)? — (6g)? > 0 if
a (I1-a) (Q-a)a  3(1-a)?

@ - = 0.
ST s 8y

96+08<07 =4

B.4 Fight against tax havens: second-stage analysis

If governments institute a SARA, the matrix for determining the effect of ¢y on [;

simplifies as follows:
Os 0 dl; —0
o — | 7| dt, (B.6)
98 96 dlj _922

Applying Cramer’s rule to the equation system given in (B.6) yields

dl; . % . (‘98 - 96)922 <0
dty dty  (0)* — (0s)? '

It must be that (6g)* — (fg)? > 0 for a maximum to exist, which is the case if

a (I1-a) (Q-a)a  3(1—-a)?
2_l_ ] - 84 + 8 > 0.

This condition ensures that fa < 0 if & is sufficiently low, which implies that 3Tlé < 0.
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