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Abstract

Size-dependent tax enforcement is quite widespread worldwide, but the literature
on its effects over firms’ behaviour is very scarce. By assuming different audit prob-
abilities for small and large firms, we propose a dynamic model to study the con-
sequences of size-dependent monitoring level on a firm’ fiscal compliance and its
decision to invest and grow in a single-firm perspective. By combining analytical
findings and simulation results, we show that: (1) under certain conditions, a dimen-
sional trap may emerge, as small firms have no advantage in growing and prefer to
remain small to avoid stronger enforcement; (2) audit activity and fine levels are
important tools available to the State to fight evasion, but a careful calibration is
required not to incur undesired effects.
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1 Introduction

Taxes on personal and corporate incomes remain the most important source of rev-
enues used to finance public spending in 17 OECD countries OECD (2022). On
average in 2020, OECD countries collected 33.7% of tax revenues through taxes on
income and profits. Therefore, firms contribute to a substantial fraction of govern-
ments’ income, not only because they are legally obliged to pay corporate income,
payroll, property, or consumption taxes, but also because they act as withholding
agents. As a consequence, firms also have an ample scope for tax evasion (Jung
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and Jung, 2022), a plague of worrying dimension in many countries. In the United
States, the relative difference between the amount of taxes paid and the amount due
is estimated to be about 15% for the period 2014-2016 (Kaoru et al., 2019). The VAT
compliance gap in the European Union is around 11% (Poniatowski et al., 2021) and,
according to a study of 2015, Rose-Ackerman and Palifka (2016) estimates the tax
gap to be around 825 billion euros each year. If we consider, for example, the Italian
case, the tax gap stands at 23.28%, meaning that about 23 cents are lost due to tax
evasion for each euro collected by the Revenue Agency.

Since almost all modern societies use taxes to finance the provision of collec-
tive public goods and services, putting in place effective tools to reduce tax eva-
sion is one of the main objectives of all countries, both developing and developed.
Starting from the pioneer paper by Allingham and Sandmo (1972), the “classical”
tools for contrasting tax evasion are identified in enforcement and sanctioning of
the evaders. To this end, the International Monetary Fund (and more specifically
the Fiscal Affairs Department) guarantees technical assistance to member countries
to improve revenue collection and enforcement. One proposed strategy consists of
implementing different procedures in relation to different segments of the taxpaying
population, with particular attention often paid to large taxpayers. These tools could
ensure greater stability in tax flows and increase the effectiveness and efficiency of
the tax system. In fact, as Benon et al. (2002) stress, “beginning in the 1980s, the
IMF has recommended that member countries facing revenue crises and looking to
strengthen tax administration establish large taxpayer units (LTUs) to increase con-
trol over the largest taxpayers and improve large taxpayers’ compliance in the short
and medium term. [...] Case analysis indicates that countries may gain significant
benefits from setting up special operations to control the compliance of the largest
taxpayers.”

The expected advantages of the establishment of LTUs are mainly identified in a
greater ability to obtain tax revenues and, more generally, in an efficiency enhance-
ment of the tax system. Their creation concerns both developing and developed
countries, albeit in different ways. Regarding developed countries, some of them
focus almost exclusively on the verification of large taxpayers, with the initial aim
of improving their audit programs, especially after the introduction of the value
added tax (VAT) in the 1960s — 70s. Some other countries (for example, Australia,
the Netherlands, New Zealand and the United States) have a more structured tax
administration system, based on a segmentation of the taxpayer population, and
focus mainly on large or large and medium-sized taxpayers (Benon et al., 2002).
Typically, governments provide more resources to the LTU so this unit has a higher
endowment of auditors per taxpayer than the rest of the tax authorities, and on aver-
age the auditors of this unit have better experience and training so as to deal with the
most complex target. Therefore, in order to segment taxpaying firms, the tax author-
ity generally sets arbitrary thresholds. Although firms above and below the threshold
often face very similar tax structures, the probability of undergoing an audit proce-
dure changes discretely across this arbitrary threshold.

Size-dependent use of fiscal policies has increased over time, as international
institutions have encouraged tax administrations to segment taxpayers (Lowe et al.,
2019). In fact, as Bachas et al. (2019) stress, over the past 20 years, more than 70
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countries have adopted special enforcement units for large taxpayers, aiming for
stringent enforcement at the top of the firm-size distribution, although countries
have also adopted enforcement policies for small and medium firms. These types
of size-dependent regulations emerge in many forms and are now present in many
debates around the world. For example, the US Affordable Care Act provides penal-
ties for large firms (more than 50 employees) who fail to provide health insurance to
their employees. In addition, alongside countries that have officially created LTUs,
there are other countries that, even without having explicitly foreseen such taxpayer
segmentation, in practice fix different auditing probabilities for firms of different
sizes. For example, on the basis of the report of the Goerke (2019), in Italy micro
and small firms face a 3% probability of being inspected, compared with a 14% and a
32% probability for medium and large firms, respectively.'

Despite the widespread adoption of these size-dependent tax enforcement
strategies around the world, there is very little micro-level evidence of the
effects of LTUs on firm behavior (Almunia and Lopez-Rodriguez, 2018). Intui-
tively, some firms might deliberately decide to remain small in order to escape
major monitoring, so that size-dependent enforcement may have the undesirable
side effect of stimulating under-reporting of revenues or even stunting growth.”
An empirical evidence of this can be found in Almunia and Lopez-Rodriguez
(2018), where it is analyzed how firms respond to the increased monitoring
effort created by the eligibility cutoff of the Spanish LTU: firms react to avoid
being under stricter tax enforcement by reducing their reported revenue to bunch
just below the LTU eligibility threshold. Similarly, Bachas et al. (2019) argue
that the risk of such regulations could be that of generating a misallocation of
resources, as the most efficient firms would not have an incentive to grow, with
a consequent substantial decline in average firm size and a reduction in innova-
tion. Using a general equilibrium model, they show that removing size depend-
ent taxation may lead to gains in Total Factor Productivity of 1-2%. They con-
clude that the application of size-dependent enforcement policies provides clear
evidence of the kind of bias conceptually studied in the misallocation literature.
This bias in resource allocation can result from any government policy that
becomes more stringent as firms get larger, such as labor regulations, tax rates,
audit probability, and accounting requirements (see e.g. Kamps, 2006). Along a
similar line, Murphy (2019) consider the case of Japan, where a size-dependent
tax policy gives firms an exemption from filing a consumption tax report and
remitting tax to the tax authority if their sales are at or below a certain thresh-
old. In this situation, they show that firms are likely to restrain their sales at the

! This reading of the data seems to be confirmed by the words of the current Italian Prime Minister,
Giorgia Meloni, during her inaugural speech in Parliament the day she was sworn-in, with regard to the
will of reforming the Revenue Agency. In particular, she vowed to put up a tough fight against tax eva-
sion (starting with total evaders, large companies and large-scale VAT frauds) accompanied by a change
in the criteria for assessing the performance of the Internal Revenue Service, which she wants to anchor
in the amounts actually collected.

2 Bachas and Soto (2021), for example, show that firms that would have had revenues slightly above the
thresholds have a strong incentive to reduce their revenues just below the thresholds.
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threshold, in particular if they are middle range and when the compliance cost
is higher. Gupta et al. (2014) focus on a set of regulations that are applicable to
firms with 20 or more formal employees in Peru. Firms tend to adjust to these
regulations by reducing their size, shifting employment composition, or split-
ting into subunits that fall below the regulatory threshold. Klimsa and Ullmann
(2022) demonstrate how firms in Korea manipulate size reports in order to seem
as if they have not grown, due to size-dependent policies. Ramaswamy (2021)
show that size-based tax rules incentives firms to reorganise their production
structure in order to stay below the threshold. A key strategy followed by Indian
firms to stay small has been product subcontracting or capacity subcontracting.
A different perspective is instead offered by Ando (2021), who studies the wel-
fare implications of size-dependent firm regulation policies in the presence of
entrepreneurial risks, in France. Although these policies have been considered
sources of misallocation, he shows that they can improve efficiency once entre-
preneurial risks are taken into account. In an analogous spirit, also Basri et al.
(2021) endorse size-dependent policies and show that when Indonesia moved
top regional firms into “medium taxpayer offices”, with high staff-to-taxpayer
ratios, tax revenue more than doubled. Similarly, OECD (2022) investigate Ger-
man firms’ responses to threshold-dependent intensity of tax enforcement, and
find no evidence of a bunching-below-the-threshold effect.

The present work is part of this research strand and aims at identifying the
consequences of size-dependent regulations on firms’ fiscal compliance and
their decision to invest and grow. Considering different audit probabilities for
small and large firms, we develop a dynamic model to systematically evalu-
ate the effects of this specific type of size-dependent enforcement. In particu-
lar, in a similar way to Almunia and Lopez-Rodriguez (2018), we assume that
monitoring effort jumps up discretely at a given level of the firm’s capital per
capita, and we study the way in which audit probabilities and the level of fine
interact in determining evasion and firms’ growth dynamics. We pay particu-
lar attention to the conditions determining a situation of dimensional trap, that
is the circumstance in which the firm has no advantage in growing and pre-
fers to remain small to avoid stronger enforcement. Using a single-firm and an
expected pay-off maximization framework, we provide interesting outcomes
from a policy perspective: i) according to the levels of fine and auditing prob-
abilities three different long term dynamics may arise, namely, tax compliance,
tax evasion without dimensional trap, or tax evasion and dimensional trap; ii)
the way in which levels of fine and auditing probabilities interact to determine
one of these different situations is quite complex; iii) increasing fines without
careful calibration of the auditing probabilities may lead to an opposite result
to the desired one, i.e. a situation of evasion and dimensional trap; iv) the same
situation may arise as a consequence of increasing the auditing probability for
large firms without properly adapting that of small firms and the fine.

The paper is organized as follows. Section 2 is dedicated to setting up the model
description and construction. The necessary conditions for a dimensional trap to
occur are given in Sect. 3. Section 4 describes the main findings through analytical
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results and numerical evidences. Section 5 concludes and suggests possible further
developments.

2 One-Firm Model
2.1 General Set Up

Consider one representative firm endowed with a capital per capita level at time
t € N'to be invested and denoted by k, > 0. During production, the firm can face a
bad or a good State of Nature, i.e. SN, = {0, 1} where SN, is a Bernoulli variable
taking values O and 1, respectively when the bad or good State of Nature occurs,
with success probability given by Prob (SN, = 1) =6 € (0, 1). As a consequence,
the output that the firm could realize is equal to

o v, =fi(k)if SN, =1,
* = fi(k,) if SN, =0

with f,(k,) > fi(k,) > 0, Vk, > 0, being continuous and differentiable functions. At
time ¢, the initial level of capital per capita to be invested is given, production
takes place, profits are realized and the firm must pay taxes on declared produc-
tion at a constant and exogenous tax rate 7 € (0, 1). Without loss of generality,
following Almunia and Lopez-Rodriguez (2018), we assume that the firm sells its
output at the market price p, which is normalized to unity. In addition, following
Guner et al. (2008), we assume that the cost of production is equal to zero. The
payoff (after taxation) deriving from production in a good or in a bad State of
Nature, is denoted by 7, and =, ,, respectively.

The firm has to decide how much profit to declare to the authorities, and hence
whether to evade or be honest. We let e, = {0, 1} be a variable assuming value
1 if the firm at time ¢ evades and 0 otherwise. On the other side, the State fights
tax evasion through audit activity which is implemented by tax inspectors. Thus,
the firm faces a positive probability of being detected in case it undertakes tax
evasion. Obviously, at time ¢, the firm knows the State of Nature occurred, and
hence its production function, while the tax inspector can discover evasion only
by auditing the firm. In fact, prior to the audit, the tax inspector knows the capital
level of the firm but not the State of Nature it faced. As a consequence, the tax
inspector does not check the entrepreneur if a high level of profit, which derives
from a high productivity function, is reported because he knows that, in this case,
no evasion has taken place. On the other hand, he can check the entrepreneur’s
declaration if a level of profit corresponding to an adverse State of Nature is
reported: auditing is the only way in which the tax inspector can find out whether
the low profit declared is indeed due to a bad State of Nature or, rather, to under-
reporting and evasion. We let ¢, = {0, 1} be a variable assuming value 1 if the
firm at time 7 is monitored and 0 otherwise.

The evasion decision is modeled by the following game tree (see also Fig. 1) to
be solved by backward induction method.
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State of Nature
SNe=0 SNe=1
Bad State Good State
Tax inspector
Firm
No Monitoring Monitoring Evasion No Evasion
=0 =1 e~1 e=0

Fig. 1

(a)

(b)

e = (1 —1)fi(ke) e = (1 —1)fi(ke)

Thoe = (1 — ) f (k)

Tax inspector

No Monitoring Monitoring
=0 =1
Fulke) = tfi(ke) A =D)fn(ke) —m(k,)

Game tree

If SN, = 0, a bad State of Nature occurs and e, = 0. Two cases may emerge:

(a.1) The firm is monitored, no evasion is found, and the payoff is given by
1, = (1= Dfi(k,);

(a.2) the firm is not monitored and the payoff is given by r;, = (1 — 7)fj(k,),
as in the previous case.

If SN, = 1, then a good State of Nature occurs and two cases may emerge:

(b.1) no evasion takes place, so that e, = 0, and the payoff is given by
o, = (1 = 2)fy(k,);

(b.2) evasion takes place, so thate, = 1, and the firm may or may not be moni-
tored:

(b.2.1) if the firm is monitored, then discovered and punished,’ the payoff will
be given by the correct amount to be paid (1 — 7)f,,(k,) reduced by the fine, m(k,),
which is a strictly increasing continuous and differentiable function of the capital
level.* The final payoff is then (1 — 7)f, (k,) — m(k,);

(b.2.2) if the firm is not monitored, then the payoff is given by f,(k,) — tf;(k,).

Since at time ¢ the evading firm does not know if it will be monitored, detected
and punished or not, we denote by E(g,) € [0, 1] the expectation of the firm
regarding the monitoring level g, € [0, 1] put in place by the State. The expected
payoff for an evading firm is then given by

E(my, ) = (1 = E@)fu(k,) — 2fi(k)] + E(g)[(A — 7)f (k) — m(k,)].

3 Following IRS (2022) and Poniatowski et al. (2021), we assume that, if audited, an evader firm is with-
out doubt found guilty.
4 We assume m(k,) < (1 — 7)f;,(k,) for profits remaining positive.
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The game tree is solved by backward induction and the following Proposition
holds.

Proposition 2.1 Assume SN, = 1 and let

1 m(k,) _ k) —fitk))
t(fy (k) = fik) + m(k)  mik) +7(f, (k) = fi(k)

qf = (1)

Then

e if E(q,) > g, it is not profitable for the firm to evade,
e if E(q,) < g, it is profitable for the firm to evade.

Proof 1If SN, = 0, the firm will not evade. Therefore, consider SN, = 1 and define
b(k,) = f;,(k,) — tfi(k,) and a(k,) = (1 — 7)f,(k,) — m(k,). Since b(k,) > a(k,), Yk, > 0,
then E(x, ,) € [a(k,), b(k,)]. Furthermore, since a(k,) < my, < b(k,), Yk, > 0, and as
E(ry;,) is a strictly decreasing function w.r.t. E(q,), for all fixed k, > 0, then 3!g7,
given by (1), such that:

e if E(q) > qf, then E(x; ) < 7, and evasion is not convenient;
e if E(q,) < g, then E(x, ) > 7, and evasion is convenient.

O

Note that g’ depends on k, and that the type of relation is determined by the
analytical form of the production functions and the fine function. After the deci-
sion about evasion has been taken (according to the State of Nature, the capital
per capita level invested at time ¢, and the expected monitoring level), the control
activities by the State take place and, depending on whether the firm is monitored
or not, the realized payoff is determined.

As far as the monitoring activity is concerned, g, represents the probability
the firm faces to be monitored by the State. Similarly to Guner et al. (2008), and
following the evidences in Sect. 1 and the related stylized facts (see e.g. Bachas
et al., 2019), who find a robust positive correlation between an industry’s aver-
age firm-size and its tax audit probability, we assume that the monitoring level
by the State increases as the capital per capita level of the monitored firm does,
and express it as g, = ¢(k,), with ¢ : R, — [0 1]. Thus, we let ¢, = {0,1} be a
Bernoulli variable, taking value 1 in case the firm is monitored, and value 0 oth-
erwise, with Prob (¢, = 1) = g,. Then, the realized profits are summarized in the
following Remark.

Remark 2.2 Depending on the State of Nature SN,, the evasion decision e,, and the
potential control undergone c,, the realized profit is as follows:
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if SN,=0and ¢, = lorc, =0, thene, =0, so that z, = z;, = (1 — 7)fj(k,);
if SN, = 1and E(g,) > g, thene, = Oand ¢, = 0, so that 7, = 7, = (1 — 7)f},(k,);
e if SN,=1 and E(g)<gq, then e =1 in case ¢ =1 then
7, = alk) = (1 — 0)fy (k) — m(k,);
e if SN,=1 and E(g)<g, then e =1 in case ¢, =0, then
7, = b(k,) = f,,(k,) — zfi(k,).

The capital per capita disposable for production at time #+ 1 is thus obtained
by decreasing the capital available at time ¢ according to a certain depreciation rate
6 € [0, 1], and by increasing it by the portion of profit z, that the firm decides to invest.
The introduction of this investment decision is a key novelty of the present work. Given
k, and x,, the firm needs to choose how much profits to invest, taking into account that
future expected profits do not necessarily increase with capital per capita. In fact, increas-
ing capital per capita, on the one hand increases production, but on the other hand also
increases the likelihood of being caught in case of evasion and the amount of the conse-
quent fine. Therefore, the firm may be better off not reinvesting the entire profit realised,
but just a portion of it. Let u, € [0, 1] be the fraction of realized profits z, that the firm
decides to invest. Then at time # + 1, the new capital per capita level is given by

kipy = (1 =8k, + pm, 2)

and the following Remark holds.

Remark 2.3 The capital per capita level available for production at time 7+ 1 is
bounded, i.e.

k., €K™ k1

t+1° t+1]’ t+1

=(1 -6k, Kk

t+1

= (1 - 8)k, +,.

After the investment decision is taken, the updated level of capital per capita, &, |, is
obtained and the story repeats itself. In a dynamic setting, in which the probability of being
audited depends on the size of the firm, we describe how capital per capita evolves over
time, according to the ex-ante convenience of evading, and the consequent endogenous
monitoring level evolution. The outcome is a discrete time dynamical system, with state
variables k, and g,. We underline that this model is not deterministic as, at any time ¢, both
SN, and ¢, are random variables. In particular, they are Bernoulli variables with success
probability given respectively by Prob (SN, = 1) = 6 and Prob (¢, = 1) = g,. Hence, the
standard instruments from discrete time deterministic dynamical systems cannot be used
and we study the model making use of both analytical and numerical tools.

In order to describe how investment and evasion decisions are taken, in the next sec-
tion we need to specify the ingredients of the model.

2.2 Ingredients
The general model built in the previous section, needs the specification of some

functions that determine its dynamical evolution. For this purpose we make specific
assumptions on the production functions, the fine level and the monitoring level.
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Remark 2.4 Production functions and fine level are defined as follows.

¢ The production function is of the Cobb-Douglas type, given by f,(k,) = A k7 and
fitk) = Ak?, with A, > A; > Oand a € (0, 1).

e The fine is assumed to be proportional to the profit realized in case of undetected
evasion and given by m(k,) = m(f,(k,) — f,(k,)), where the positive constant
my is the fine strength.” We assume that the fine to be paid cannot exceed the
total amount of realized profit, so that the profit cannot become negative. Hence
(I = DAY — my(A kT — TAkT) > 0, so that the following relation holds

A-DA, _

O<my<—=my.

Taking into account Remark 2.4 and Proposition 2.1 the following result trivially
holds.

Proposition 2.5 Let f,(k,) = Ak, fi(k) = Ak and m(k,) = my(A,k! — TAKD).
Then, the threshold level is

* (A, —A)

* — —
U= = A, —tA) + (A, — A’ @

which is constant for all k, > 0.

From Eq. (4), it is evident that, under the assumptions in Remark 2.4, the thresh-
old level g* does not change over time and it is a decreasing function of the fine
strength m,. In addition, ¢* is also a decreasing function of the tax rate and an
increasing function of the distance between A, and A,.

With regard to the monitoring activity put in place by the State, we define

qif k, € [0,k*]
g, = pk,) 1= )
qy ifk, > k*

with k* >0 and 0 < g, < g, <1 as it emerges from stylized facts discussed in
Sect. 1, i.e. small firms are subject to a lower level of monitoring than large firms.
In particular, in defining g, as in Eq. (5), we follow Almunia and Lopez-Rodriguez
(2018) and assume that the probability of audit jumps up discretely at a given level
of declared profits, which we approximate by capital level. In this work, such a

5 In doing so, we follow the considerations of Rose-Ackerman and Palifka (2016). In fact, they argue
that, for the firm, the punishment must be linked to the benefits it expects from corruption. Therefore, by
analogy, we consider that the punishment must be proportionate to the firm’s expected benefit from eva-
sion.
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relationship is specified in a single-firm perspective, assuming that the monitoring
level attached by the State to each firm only depends on the capital per capita level
of that firm, regardless of the dimension of other firms and the industrial structure®.
Finally, complete information is assumed, i.e. the firm knows the monitoring level

function used by the State, and hence E(q,, ) = q,,;.

3 Investment Choice and Dimensional Trap

In this section we describe the mechanism according to which the firm defines the
proportion 4, of profits to reinvest in production. Note that this decision is taken
before the new State of Nature SN, | occurs, and, hence, before making the choice
of evading or not. The firm chooses the level of y, or, equivalently, the level of &, |,
which maximizes the expected payoff at time 7 + 1. Hence, the objective function
to maximize depends on the probability 6 of facing a good State of Nature, and on
the expected monitoring level E(q,, ), while k, and x, are given. Furthermore, as
#, € [0, 1], the firm can choose a capital per capita level that is bounded in [k} |, kffrl
(see Remark 2.3).

Let yl* € [0, 1] be the solution of the above constrained maximization problem,
i.e. the fraction of profits the firm invests at time # to contribute to production at time
t+ 1. Then, if “z* < 1, a situation in which the firm finds it convenient not to invest
all realized profits, called a dimensional trap, emerges. The following Proposition
establishes a necessary condition for a dimensional trap to emerge.

Proposition 3.1 If g* > q,and k* € [K]} |, k%l) a dimensional trap may arise.

Proof Consider ¢* as defined in (4) and g,,, = ¢(k,,,) as specified in (5). The fol-
lowing cases may occur.

1. Suppose g* € (g, 1], then E(g,,,) < g™ and according to Proposition 2.1 evasion
is (ex-ante) expected to be convenient for all &, ;. The expected profit under eva-
sion is given by

E(zg ) =(1 = 0)(1 — 0)fy(kpy ) + 0{ Pk, DIA — T)f(kpyy) — mlk, )]+
+ (1 - d)(kH-l))(fh(kH-]) - Tﬁ(kz+1))}'

Define
H=(0-7A,+60(4,-4A)
and

J(my) = 0[(1 — A, — (A, — TA)(my + 1)],

% In future work, we intend to extend the model to consider the whole industrial structure, as discussed
in Sect. 5.
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then
E(ng 1) = kiy (H + J(mo)d(k,1)),
so that E(ng,, () = g,(k;; ), where:

gulkpy) = kO (H + J(mg)q) if k., € [0,6%]

8ilkiyy) 1= . . (6)
gk ) = k;:_](H + J(my)q,,) if k. > k*

Consider g; € (0,1), j = {/, g}, and assume condition (3) holds. Then

H+J(my)q; =(1 - 1)A; + 0(A), — A) + 0g;[(1 — DA, — (A, — TA)(my + 1]

(1-1)4,
> (1 -1A; + 04, —A) +0g; (I—T)Ah—(Ah—rAl)< +1>
A, —TA

(1 =1A, + (A, —7A)

(1-1A,-@A,—74) 1 A ]
h T

=(1-1)A;+ 64, — A) + 6g;

= (1= )A;+04), — A) + 0q;[(1 = D)A, — (1 — DA, —(A), — 7A)]
=1 -0A4;+04, —A) — bq;(A;, — 7A)

> (1 —7)A; +60(A, — A) — 0(A, — 7A)

=A01-0)(1-6)>0

so that both g, and g, are strictly increasing functions and the following cases
may occur.

1.1. Ifkﬁ‘fr] < k* then max{E(x,, 1)} = g”(kﬁl)and u =1, that is all profits
are invested.

12, If k), <k*< k%l then, being g,,(k*)> limy,  _ges 814(Kip1) 5
the constrained expected payoff maximization implies

max{E(rg,. )} = max{g”(k*),glh(kf‘j’rl)}, so that the dimensional trap

M

occurs whenever g;,(k*) > g,,,(k; ).

1.3, Ifk* <k} then max{E(zg,, )} = glh(kﬁ‘frl) and p* = 1, that is all profits
are invested.

2. Letg* € (g}, q,], and define
L=(1-0)1-1A,+0(-1)4,,

so that the expected payoff, under evasion or not depending on k,, ;, can be writ-
ten as E(mgyg 41) = 82(k,y1), with
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(a) (b) (c)

E(mt11)

E(mt11)
B(m11)

km

k* kel ki k* kL ki k* KM,
key1 kes1 k41

Fig.2 Qualitative description of the possible situations arising according to Proposition 3.1: (a) no
dimensional trap, (b) no dimensional trap and (c¢) dimensional trap. The black star identifies the amount
of disposable capital per capita the firm decides to invest, and the corresponding expected profit

8ulkeyy) = k7 ((H + J(my)q)) if k. € [0,k*]

gz(kt+1) = . (7)
&onlky) = k% Lifk, > k*

1+1
Then, we can distinguish between the following cases:

2.1. If kﬁ‘_’il < k*, according to Proposition 2.1, evasion is ex-ante convenient for

all k, ; and, similar to case 1.1, the maximum expected payoff corresponds
topu* =1

22, If k;’jr <k* < kﬁ‘_’il, evasion could be convenient or not. As it has been pre-
viously showed, both g,; and g,, are strictly increasing functions in their
domain, so that the constrained maximization problem solution is the one
associated with the higher value between g,,(k*) and g2h( 1) similar to

case 1.2.
2.3. Ifk* <k, according to Proposition 2.1, evasion is not convenient for any

k,,;- As g, is continuous and strictly increasing, the maximum expected
payoff corresponds to x = 1and it is given by g2h(kt -

Let ¢g* € [0, ¢;], then E(g,,,) > ¢* and, according to Proposition 2.1, evasion is
not convenient for any k,, ;. The expected profit without evasion is given by

E(”NE,HI) = g3(ky) = (1 = )1 — )fy(kyy) + 01 — D)y (kyyy) = ;+1

which is continuous, strictly increasing and independent of the monitoring level.

As a consequence max{E(zyz 1)} = gk )and u* = 1.
a

Figure 2 represents the expected profit as a function of the capital per cap-

ita level, and illustrates different scenarios, in which the dimensional trap can or
cannot occur. Panel (a) provides a representation of case 3., in which evasion is
never convenient, so that the expected payoff does not depend on the monitoring
level and it is a continuous, increasing function for any k, ;. Thus, the maximum

&
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Table 1 Possible situations arising according to Proposition 3.1

*. Ik * M * M * m
q*;k k* € [k}, +00) k* e[kl kL) k* €[0,k7,,)
q* € (g;. 1] Evasion Evasion Evasion
No dimensional trap Possible dimensional trap No dimensional trap
q* €(q;,q,) Evasion Possible evasion No evasion
No dimensional trap Possible dimensional trap No dimensional trap
q* €10,q,] No evasion No evasion No evasion
No dimensional trap No dimensional trap No dimensional trap

expected payoff can be achieved by investing the whole amount of profits. A simi-
lar situation arises in cases 1.1, 1.3, 2.1 and 2.3, in which the monitoring level is
constant for all attainable values of capital per capita, so that the expected payoff
does not experience any discontinuity with respect to k,,;. On the other hand,
panels (b) and (c¢) show a situation in which the monitoring level changes within
the interval of attainable values of &, , thus determining a discontinuity point in
the expected profit for k,,; = k*. The existence of such a discontinuity is a neces-
sary but not sufficient condition for the dimensional trap to occur, and panel (b)
provides evidence of this: there is no dimensional trap despite the discontinuity
in expected profit. On the contrary, panel (c) shows a situation in which the dis-
continuity in the expected profit makes it convenient for the firm to only invest
a fraction of disposable capital per capita. Note that any of the two panels (b)
and (c) can arise in both cases 1.2 and 2.2. The cases described in the proof of
Proposition 3.1 are also summarized in Table 1, where the term “evasion” is to
be intended as “potential evasion”, since it refers to the decision taken by the
firm before knowing the State of Nature at time 7 + 1. Once the State of Nature
emerges, if it is good, the potential evasion turns into actual evasion, if it is bad,
the evasion remains only potential and the company declares the profit realised in
full.

4 Numerical Experiments

As we have underlined, the dynamical system describing the behaviour of k, and
g, 1s not deterministic, since the evolution of these two quantities depends on the
realization of the random variables SN, and c,. Thus, in this section, we propose a
simulation study to explore the possible trajectories of the system.

To better specify the iterated mechanism applied to the non-deterministic
dynamical system previously described, we summarize the main steps used to
construct the algorithm. We can distinguish between two steps: (1) profit determi-
nation, (2) investment choice and capital level updating.
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With regard to profit determination at time #, consider g, as given by (5). Then,
the following system is used:

-

if SN, = 0 then

e, =0
7, = (1 —1)AKS
if SN, = 1 and g, > ¢* then

{ e, =0
L 7, =1 —1)Ak?
S$i8NiCokd) 2= iGN = 1and g, < ¢* ande, = 1 then = ®
e, =1
7, = (1 = 1)A kT —my(A kT — TAKKY)
if SN, = 1 and ¢, < ¢* and ¢, = O then

e, =1
= Ahk;x - TAlk;x

S

. . . . . . M m
With regard to investment choice and capital level updating, consider k”, and k.,

as defined in Remark 2.3 and depending on k, and 7,. Recalling the definitions

guk,) = k(1 = )A; + 0(A, — A) + 0((1 — D)A;, — (A, — TA)(my + 1))q)),
gink) = k(1 = 1)A; + 0(A, — A + 0((1 — DA, — (A, — TA)(my + 1))g;,)

and
gk = k(1 —7)(1 —0)A, + 0(1 = 1)A))

given in (6) and (7), the capital per capita updating mechanisms is as follows:
if ¢* > g, aAI/IId g(k*) < g1,(kM ) then
) {kt+1 = kz+1
if ¢* > g;, and g,,(k*) > g,;, (k1) then
{/it+l =k* N u
if g* € (q,, and k) < kY ) then
kit = Syk, ) 1= ;fk 1 (f’k,gh] ulk™) < gulkyy) )
+ t+1
if ¢* € (gq;q;,] and g,(k*) > gzh(k?il) then
{kt+l = k*
ifg* < ¢
{kt+1 = kM

t+1

L

By investigating the dynamics produced by (8) and (9), our main goal is to under-
stand whether any relationship exists between capital per capita evolution, the emer-
gence of a dimensional trap, and the instruments available to the State to tackle
evasion, namely (i) the fine level, whose spread is increasing with m,, and (ii) the
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(a)

k

Fig.3 Evasion without a dimensional trap. Policy parameters’ values: g, = 0.14 and ¢, = 0.3, m;, = 0.1.
(a) Capital per capita over time, (b) evasion over time, (¢) monitoring level and threshold

monitoring levels attached to small and large firms, g, and g,,, respectively. For this
reason, we leave these three policy parameters free to vary and we explore the differ-
ent dynamics determined by their values.

On the contrary, the values of the remaining parameters are fixed. Following the
literature, we choose the following values: the marginal product of capital is @ = 0.2
. the tax coefficient is 7 = 0.3,® while the capital depreciation rate is § = 0.05.
Furthermore, we consider A; =4 and A, = 8 (several numerical experiments show
that they only have an effect on the speed of capital per capita growth but not on
its dynamics or on the choice to evade taxes, in the long term), while we assume
0 = 0.5 (other values can be considered, to take into account different economic sit-
uations). Finally, we fix k* = 50 and consider k, = 10. Different values of k* and k,
would simply affect the timing of the system dynamics but not its long term extent.
Obviously, choosing k* < k is of no interest as the outcome of a dimensional trap
would be a priori ruled out. A temporal horizon of N = 500 iterations is considered
to simulate the trajectories.

4.1 Capital Per Capita and Evasion Dynamics

We first consider different combinations of m,, g, and g, and show the results in
Figs. 3 to 7. In particular, we provide the evolution of capital per capita k, and eva-
sion index e, over time, respectively in panels (@) and (b), while the levels of ¢*, g,
and g, are plotted in panel (¢). In order to consider reasonable and truly observable
values for g, and g,,, we refer to the current situation in Italy, where the monitoring
probability is about 0.03 for micro and small firms, 0.14 for medium firms and 0.3
for large firms (Goerke, 2019).

7 For marginal products of private capital, we follow Ramaswamy (2021).

8 The world average corporate income tax rate (176 countries), is 24.18%. The GDP-weighted average
statutory tax rate is 26.30%. The maximum average corporate tax rate is 21.77% in EU countries, 23.59%
in OECD countries and 27.65% in G7 countries. See Asen (2019).

K Following Lamantia and Pezzino (2021) and Kanbur and Keen (2014), we consider in our simulations
a depreciation rate for private capital equal to 0.05.

@ Springer



600 R. Coppier et al.

(a) b

W
- MRS

0 500 0 500 0 K
t t ky

. (©)

ki
€t

=

an

=

=

Fig.4 Evasion with dimensional trap. Policy parameters’ values: ¢, = 0.14 and ¢, = 0.3, m; = 0.2. (a)
Capital per capita over time, (b) evasion over time, (¢) monitoring level and threshold
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Fig.5 No evasion and no dimensional trap. Policy parameters’ values: ¢; = 0.14 and g, = 0.3, m, = 0.7.
(a) Capital per capita over time, (b) evasion over time, (¢) monitoring level and threshold

In Fig. 3, we set ¢, =0.14 and g, =0.3, with m;=0.1, which gives
g* = 0.6383, so that g* € (g,, 1]. It can be seen that, as the good State of Nature
occurs, the firm always evades but no dimensional trap emerges. In Fig. 4, the
value of m, is increased to 0.2, so that ¢g* = 0.4688. In this situation, we still have
q* € (g;,, 1], but the prize to be paid in case of detected evasion and the prob-
abilities of detection are such that the firm finds it convenient to evade and stay
small to avoid being controlled and punished. Thus, we observe not only evasion
but also a dimensional trap, so that k, < k*, Vz. In Fig. 5, we further increase
the value of m, and let m; = 0.7, so that ¢* = 0.2013 and ¢* € (g;,q,]. Now the
punishment in case of detection is so strong to be effective in fighting evasion:
the threshold g* is small enough that tax compliance is convenient and the firm
maximizes its expected payoff under tax compliance by investing all the profit, so
that no dimensional trap arises.

When considering ¢, = 0.03 and g, = 0.14, setting m, = 0.1 (Fig. 6) or increas-
ing it to my = 0.4 (Fig. 7) produce results similar to those already seen in Fig. 3
and Fig. 4: evasion without a dimensional trap in the first case and evasion with
a dimensional trap in the second case. However, with these values of ¢, and g,
further increasing m, produces no improvement: in the long term the system
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Fig.6 Evasion without dimensional trap. Policy parameters’ values: ¢, = 0.03 and ¢, = 0.14, m, = 0.1.
(a) Capital per capita over time, (b) evasion over time, (¢) monitoring level and threshold
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Fig.7 Evasion with dimensional trap. Policy parameters’ values: ¢, = 0.03 and ¢, = 0.14, m, = 0.4. (a)
Capital per capita over time, (b) evasion over time, (¢) monitoring level and threshold

remains stuck in a no-growth and evasion situation. Even setting m, = 0.8235,
its maximum possible value, does not help. Therefore, according to our model,
it would seem that in Italy, the monitoring levels are such that they favour eva-
sion of micro-small firms and, for insufficiently high fines, also of medium and
large enterprises. In addition, depending on the value of the fine, the dimensional
trap may also occur, both at the level of the micro-small and at the level of the
medium-sized firms.

The few examples above show the complex relationship linking the policy param-
eters to the capital per capita and evasion dynamics. Depending on the values of
the monitoring probabilities, increasing the fine and, thus, the punishment in case
of evasion, not necessarily helps in contrasting tax fraud. On the contrary, it might
result in an incentive for companies to remain small and thus inhibit growth. There-
fore, a more in-depth and systematic analysis of policies’ effects is in order and is
provided in the following sections.
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400 @ 400 ®) 400 ©
k* k* ¢ k*
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0 qn 0 q,’"f ! an 0 (1,'"/ ? qn
a q q
——No evasion, no dimensional trap Evasion, no dimensional trap —— Evasion and dimensional trap

Fig. 8 One-dimensional bifurcation diagrams with respect to g;. (a) g, = 0.2 and my = 0.1; (b) g, = 0.6
and m, = 0.1; (¢) ¢, = 0.8 and m;, = 0.1

400[ @ 400 ®)
k* ———————————— k*
0 - 04—
a g 1 @ g 1
dh qn
400 ) 400 (d)

ky
ky

k* k*
0 0
a 1 a 1
gh )
—No evasion, no dimensional trap Evasion, no dimensional trap

——Evasion and dimensional trap

Fig.9 One dimensional bifurcation diagrams with respect to g,. (a) ¢; = 0.2 and m, = 0.1; (b) ¢; = 0.6
and m, = 0.1; (¢) ¢; = 0.8 and m, = 0.1; (d) g; = 0.8 and m; =0

4.2 Bifurcations
In order to better understand how the final outcome changes as a function of those

policy parameters that the State can use to fight evasion, we perform different
experiments in which we let one parameter vary and consider all the others as
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Fig. 10 One-dimensional bifurcation diagrams with respect to m,. (a) g, = 0.05 and ¢, = 0.02; (b)
q, =0.25and ¢; = 0.1; (¢) g, = 0.5 and ¢; = 0.1; (d) g, = 0.5 and g; = 0.3; (e) g, = 0.5 and g; = 0.4; ()
q,=1landg; =0.8

fixed. We plot the asymptotic values of capital per capita (in particular the last
100 observations of k,, i.e. for t =401, ...,500), using three different colors to
specify the possible final outcomes: green for the most favorable one, namely no
evasion and no dimensional trap (NE-NT), yellow for the intermediate one, eva-
sion but no dimensional trap (E-NT) and finally red for the worst one, evasion and
dimensional trap (E-T).

Figures 8, 9 and 10 show the asymptotic values of k, as a policy parameter
varies, namely ¢,, g, and m, respectively, while keeping the remaining two fixed,
but considering different combinations of them. It is evident that, in all the three
cases, as a policy parameter increases, different situations can arise, depending
on the values of the other two parameters. For example, in Fig. 8, as g, increases,
the system can remain in a E-NT condition, independently of the value of g;, as
in panel (a), it can move from E-T to E-NT, as in panel (b), or it can move from
E-T to NE-NT, as in panel (c). Thus, increasing the value of g, either leaves the
system unchanged or engenders an improvement of its state. On the contrary,
Fig. 9 shows that as g, increases, given the values of the other two parameters,
the state of the system can improve (panel (b)), stay unchanged (panels (c) and
(d)), but even worsen (panel (a)). Finally, in Fig. 10 it can be seen that as m,
increases, the system can move in plenty of different ways: it can remain in one
of the three states without moving (panels (a), (c), (f)), it can move to the best
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condition directly (panel (e)) or after passing through the worst state (panel (d)),
it can move to the worst state and remain there (panel (b)).

From Figs. 9 and 10 we can also notice that in the E-NT state, the asymptotic
values of k, decrease as g, or m increases. This does not happen in Fig. 8. In fact,
in the E-NT state, as no dimensional trap subsists, k, is asymptotically larger than
k*, so that the monitoring probability for the firm is g, and its asymptotic capital
per capita does not vary as g, increases.

We now try to determine the particular combinations of policy parameters that
induce the different situations. Let us start from those involving the occurrence
of the dimensional trap. Considering Proposition 3.1, it is evident that the dimen-
sional trap can arise in just two cases. In the first case, that is when g* > ¢, and

k* € [k™ ,kM ), the dimensional trap at time ¢ arises iff g;,(k*) > g1h(k,+1) ie. iff

(K*)(H + J(mg)q;) > (kL) (H + J(mg)gy)- (10)

t+1° t+l

Without loss of generality, let us assume that, at time ¢ — 1, k* € [k:”,kf” ). Then,
if Eq (10) holds at time t— 1, a dimensional trap arises and k, = k*, so that

t+1 = (1 — §)k* + =,, with max (k D= =8&k* + A, (k*)* — 7A,(k*)*. If Eq. (10)
holds when substituting max (k 1) to kl 1> then it will hold for any other possible
kf_’i and a dimensional trap will arise also at time ¢ as well as at any subsequent time.
Therefore, substituting max (kﬁl) with kﬁ‘i] in Eq. (10) provides a necessary and
sufficient condition for the system to fall into the dimensional trap asymptotically,
when g* > ¢, and k* € [kr oY +1). If this condition does not hold, no dimensional
trap occurs but the firm still evades taxes any times it faces a good state of nature,
since we are considering g* > ¢,,. Thus, solving the following equation

H +J(my)g, = [(1 = 8) + A, (k") — cA, () |*"(H + J(mp)g,)  (11)

with respect to a particular policy parameter, given the values of the other two,
provides the bifurcation value for that parameter, which makes the system move
between the states E-T and E-NT. We denote these values as qblf N qzlf " and mzif‘.
Panels (b) of Fig. 8, panel (a) of Fig. 9 and panels (b) and (d) of Fig. 10 present
this change of state as the respective bifurcation values of the three parameters are
attained.

The second case in which a dimensional trap can arise is when ¢* € (¢;, ;]

and k* € [k ! +1)' In this case the dimensional trap at time ¢ occurs iff
g(k*) > gy, (KM ), ie. iff

(K*)*(H + J(mg)qp) > (k)7L (12)

As before, if we substitute k%l with its maximum, we obtain a necessary and suffi-
cient condition for the system to fall into the dimensional trap asymptotically, when
q* € (q;,q,] and k* € [k], Lok +1) If this condition does not hold, no dimensional
trap will occur and the firm will not evade taxes when facing a good state of nature.
Thus, solving the following equation
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Fig. 11 2D diagrams showing the long term behaviour of the model as ¢, and g, vary. Green is NE-NT,

yellow is E-NT, red is E-T, grey is not feasible. Panel (a): m, = 0; panel (b): m, = 0.1; panel (c):

— M
my = m

H + J(my)gq, = [(1 = 8) + A, (k*)* " — rA,(k*)""l]aL, (13)

with respect to g, or my, given the value of the other one and for any g, > g*, pro-
vides a further bifurcation value for these parameters, which makes the system move
between the state E-T and NE-NT. We denote these values as qflfz and mg’fz. Panel
(c) of Fig. 8 and panel (d) of Fig. 10 illustrate this change of state as the respective
bifurcation values of the two parameters are attained.

Finally, consider panel (b) of Fig. 9 and panel (e) of Fig. 10, in which there is
no dimensional trap and the system moves between the states E-NT and NE-NT
as g, or my increase. Notice that, from Proposition 3.1, for k* € [0, k:’jrl), when
qg* > g, we have E-NT, while for ¢* < ¢;, we have NE-NT. Therefore, using the
definition of ¢* given in Eq. (4), we obtain the following equation:

my(A, —tA) + (A, —A)

qp (14)

whose solution with respect to g, or m,, gives one more bifurcation value for these
parameters, given the value of the other one and for any g, > q]l”fz. We denote these

bifurcation values as qZ’f-‘ and mz'f-‘, respectively.

From the previous analysis, it is evident that the policy parameters are strictly
related. In order to better visualize their relationship and their role in determining
evasion and dimensional traps, we consider two-dimensional diagrams, in which
we let two parameters change and fix the value of the third one. We use the same
color as before to describe the final asymptotic outcome of the capital per capita,
and we classify an outcome as E if evasion occurs during the last 100 values of k,
(i.e. for t = 401, ...,500) whenever SN, = 1, and we classify it as T if the last 100
values of k, are equal to k*.

Figure 11 shows the long term behaviour of the firm as g, and g, vary, while keep-
ing my fixed at different increasing values. Notice that the line separating the red and
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Fig. 12 2D diagrams showing the long term behaviour of the model as g, and m,, vary. Green is NE-NT,
yellow is E-NT, red is E-T, grey is not feasible. Panel (a): ¢, = O; panel (b): g, = 0.2; panel (¢): ¢, = 0.3;
panel (d): g, = 0.7

the yellow areas is simply Eq. (11), solved with respect to g, for m fixed. For each

q)» it provides the bifurcation value g, bih . Analogously, the line separating the red and
the green areas is Eq. (13) solved with respect to g,, for m, fixed, that is g, = q;”fz.

Finally, the line separating the yellow and the green areas is the solution of Eq. (14)

with respect to g, with m,, fixed, and provides the bifurcation value g, = ngg =g~

From Fig. 11, some interesting considerations arise. For example, in the case
where no fine is imposed (i.e. m, = 0, as in panel (a)), the firm always finds eva-
sion convenient. In addition, it also finds convenience in remaining small when-
ever the distance between ¢, and g, is large enough. More precisely, from Eq.
(11), one can find the minimum distance between g, and g, that creates the dimen-
sional trap, and this is a decreasing function of both g; and m,. As m, increases,
the firm finds complying with tax payment advantageous for more and more com-
binations of the values g; and g, (i.e. the green area becomes larger and larger).
In particular, even for Very low g, and g, provided they are respectively larger
than the values ql > and qh * computed for m, = OM , it is always possible to fix a
large enough value of m for tax compliance being convenient in the long period.
In fact, increasing m,, decreases ¢*, making it easier to have g, > ¢*, a sufficient
condition for non evasion.
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Previous considerations are particularly relevant from a policy perspective. In
fact, while many different combinations of ¢;, g, and m; can determine the opti-
mal long term system state NE-NT, some of them are more convenient than oth-
ers for the State from an economic point of view. For example, setting a small fine
(as in panel (b)) and large enough monitoring levels would result in NE-NT but at
a high cost, since monitoring activity is expensive for the State. On the other side,
setting a large fine (as in panel (c)) would allow one to reduce the monitoring lev-
els, and thus the monitoring costs, but still achieve the NE-NT state.

Figure 12 illustrates the firm’s long term behaviour as g, and m, vary, while
keeping g, fixed at different increasing values. The lines separating the red and
the yellow, the red and the green, and the yellow and the green areas, are the
solutions of Eqgs. (11), (13) and (14), respectively, solved with respect to m,, for
q, fixed. It is interesting to note that, as for m;, = 0, also for g, = 0 evasion occurs,
no matter what the values of the other two policy parameters are, and for most
combinations of g, and m,, provided by Eq. (10) for g, = 0, a dimensional trap
also occurs. As g, increases, more and more combinations of g, and m, deter-
mine a NE-NT long term behaviour. In particular, NE-NT arises if m, > m’"
and g, is larger than the value obtained by equating the right-hand sides of Egs.
(11) and (13). Finally, if we solve Eq. (13) with respect to g,, letting m, = 0, we
find the upper bound for g,, above which the dimensional trap can never subsist.
This is the situation depicted in panel (d), where g, is fixed to a large enough
value so that the system can only be in a NE-NT state or, for very small values
of m (smaller than the value for which ¢* = g,,), in a E-NT state. Obviously, it
would be quite expensive for the State to achieve tax compliance in this way,
as high monitoring levels are needed. Another interesting remark, which has
already been raised analyzing panel (a) of Fig. 9, but is clarified by panel (b) or
(c) of Fig. 12, is that for a fixed ¢; (smaller than the upper bound above which
evasion cannot subsist), increasing the monitor level g, can be counterproduc-
tive and determine an E-T situation if not supported by an adequate punishment
policy, namely a large enough value of m, larger than mzlfz. In a specular way,
for a fixed m,, increasing g, can result in E-T if g, is not large enough, i.e. larger
than q;"fz (see also Fig. 11 panel (b) or (c)).

Finally, Fig. 13 represents the state of the system as g, and m, vary, while
keeping g, fixed at different increasing values. As before, the lines separating the
red and the yellow, the red and the green, and the yellow and the green areas, are
the solutions of Eqgs. (11), (13) and (14), respectively, solved with respect to m,,
but, this time, for g, fixed. Panel (a) shows a trivial and unrealistic situation in
which the monitoring level g, is so small to be very close to g; and always below
g*, so that the system can only converge to a E-NT behaviour. In panel (b) g, is
slightly higher but still smaller than g* for all m, so that in the long run there is
evasion and, if the distance between g, and g, is large enough, also a dimensional
trap. Then, in panel (c) and (d), g, is further increased so that, for m, > mglf}, it
is larger than ¢*. In these situations, all three cases, E-T, E-NT and NE-NT, can
emerge in the long run. Finally, for ¢, = 1 we have that ¢g* < ¢, for all m and so,
in agreement with Proposition 3.1, evasion can only arise in combination with a
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Fig. 13 2D diagrams showing the long term behaviour of the model as g, and m,, vary. Green is NE-NT,
yellow is E-NT, red is E-T, grey is not feasible. Panel (a): g, = 0.05; panel (b): g, = 0.15; panel (c):
g, = 0.25; panel (d): g, = 0.6; panel (e): g, = 1

dimensional trap. Therefore, the system is in E-T if Eq. (12) holds and otherwise
in NE-NT.

Overall, we can underline that increasing m,, (Fig. 11) or g, (Fig. 12) has the
effect of augmenting the possible combinations of the remaining two parameters
that determine NE-NT, i.e. the green area. On the other hand, increasing the
value of g, (Fig. 13) augments both the combinations of the other two param-
eters determining NE-NT (green area) and those determining E-T (red area).

5 Conclusions and Further Development

In this paper, we have developed a dynamic model to study the effects of size-
dependent fiscal policies. In particular, we have considered their consequences on
firms’ decisions to evade taxes and the risk that such regulations discourage the
growth of firms, making it advantageous for them to remain small sized and thus
determining a dimensional trap. Assuming different audit probabilities for small
and large firms, with a monitoring effort that jumps up discretely at a certain capi-
tal per capita level, and using a single-firm and an expected pay-off maximization
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framework, we provided necessary and sufficient conditions for evasion and
dimensional trap to take place. Determining such conditions proved valuable in
suggesting guidelines for an effective use of the tools available to the State to
tackle evasion, namely monitoring and punishment. In particular, we showed
that a complex relationship exists linking audit probabilities and fine level to the
capital per capita and evasion dynamics of the firm. For example, increasing the
fine without accurately calibrating the monitoring probabilities, might even have
the unintended effect of incentivising evasion and pushing firms to remain small.
Similar effects might be determined by augmenting the auditing probability of
large firms, without consequently tuning the remaining policy parameters. In
brief, the conditions we determined allow one to find all the possible combina-
tions of the policy parameters that can foster an optimal long term situation of no
evasion and no dimensional trap, so to identify the most convenient for the State,
from an economic point of view.

Although we believe in the usefulness of our work in providing economic policy
guidance and contributing to a currently still limited literature on size-dependent fis-
cal policies’ effects on firm behaviour, we are also aware of some limits, mainly
concerning the assumptions used. Our choices have been driven by the need to make
the model tractable and to suggest some preliminary results, providing a completely
new approach to describe the link between size-dependent fiscal policies, evasion
level and firms’ dimension, and to show how, under some conditions, dimensional
traps are likely to emerge, thus explaining the occurrence of industrial structures
characterized by many small firms. In future work, we plan to relax some of the
current assumptions and assess to what extent this affects the results. In particular,
we intend to consider the effects of size-dependent fiscal policies not only at a sin-
gle firm level, but also on the industrial structure as a whole. We mean to envisage
different firms’ expectations formation mechanisms about the monitoring level put
in place by the State, for instance, assuming incomplete information. We plan to
examine different functional forms for production and fine to evaluate the robustness
of the results. Finally, we intend to model the probability to incur in a good State of
Nature, to account for economic cycle and heterogeneity between firms.
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