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The co-evolution of tax evasion, social capital and policy responses: A
theoretical approach

Luigi Bonatti* and Lorenza Lorenzetti®

ABSTRACT: The dynamic model presented in this paper intends to account for the evidence, which
appears to be particularly significant for Italy, of the incidence of tax evasion in a certain region being
negatively correlated to the level of social capital existing in that region. Besides including social capital
among the determinants of tax evasion, we extend the model so as to incorporate a mechanism whereby
the existing volume of opportunistic behavior—which is proxied by the level of tax evasion—has
negative effects on the formation of new social capital, thus helping to explain how regional differences
in the endowment of social capital and in the incidence of tax evasion co-evolve and why they tend to be
highly persistent. The model seeks also to capture the fact that in a democracy the political determination
necessary to effectively repress tax evasion depends on the voters’ propensity toward the phenomenon.
Hence, one should expect that—in areas where a relatively large (small) number of citizens are tax
cheaters—the consensus in favor of tough policies against tax evasion tends to be weak (strong) and short
(long) lasting. Consistently with this intuition, the model shows that regions where social capital is
relatively low and tax evasion is relatively high can do better in the long run (i.e., they can reach a steady
state characterized by a higher level of social capital and a lower level of tax evasion) when tax-
enforcement policies are determined at the national level rather than at the regional level. The opposite

holds for regions where social capital is relatively high and tax evasion is relatively low.
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1 INTRODUCTION

The economic literature on tax evasion can be roughly divided into two main strands: the first follows
the neoclassical tradition, namely it is founded on the hypothesis that individual decisions concerning
tax compliance are the result of expected utility maximization on the part of perfectly rational agents,*
while the other is inspired by the idea that the conduct of individuals in these matters is very much
influenced by the social environment in which they live, namely by the dominant social norms, cultural
values, moral attitudes of their communities.? According to the first approach, government activities
aimed at preventing and repressing tax evasion can effectively reduce its incidence by increasing the
probability of evaders to be detected and the penalty in case of detection, while the second approach is
much more skeptical about the results obtainable thanks to these activities, since the latter have no direct
impact on the value system affecting individual behavior and may even undermine individuals’ tax
morale.?

The dynamic model presented in this paper tries to capture—in a unified formal setup—some of the basic
intuitions characterizing these different paradigms. More precisely, it intends to account for the evidence,
which appears to be particularly significant for Italy, showing that the incidence of tax evasion in a certain
region tends to be negatively correlated to the level of social capital existing in the region. Besides
including social capital among the determinants of tax evasion, we extend the model so as to incorporate
a mechanism whereby the existing volume of opportunistic behavior—which is proxied by the level of
tax evasion—has negative effects on the formation of new social capital, thus helping to explain how
regional differences in the endowment of social capital and in the incidence of tax evasion co-evolve and

why they tend to be highly persistent.

1 Seminal paper of this strand of literature is Allingham and Sandmo (1972).
2 The incorporation of tax morale sustained by peer pressure in models of tax evasion is due to Gordon (1989).
3 For surveys of the literature on tax evasion see Andreoni et al. (1998), Sandmo (2005), Slemrod (2007), and Torgler (2007).
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The record of governmental agencies in charge of enforcing tax compliance is generally poor in areas
where tax evasion is persistently high. This raises another important issue, which is treated in our model,
although it is generally neglected by the two above-mentioned approaches, namely the fact that in a
democracy the political determination necessary to effectively tackle tax evasion depends on the voters’
propensity toward the phenomenon. Indeed, one should realistically expect that—in areas where a
relatively large (small) number of citizens are tax cheaters—the political consensus in favor of tough
policies against tax evasion tends to be weak (strong) and short (long) lasting. Consistently with this
intuition, our model shows that regions where social capital is relatively low and tax evasion is relatively
high can do better in the long run (i.e., they can reach a steady state characterized by a higher level of
social capital and a lower level of tax evasion) when tax-enforcement policies are determined at the
national level rather than at the regional level. The opposite is true for regions where social capital is
relatively high and tax evasion is relatively low.

Although Frey and Feld (2002) insist that a purely repressive attitude on the part of the tax authorities
may undermine individuals’ intrinsic motivations to pay taxes, they recognize that deterrence has to be
the dominant strategy for reducing tax evasion when individuals’ tax morale is low or does not exist at
all. This point is incorporated in our model by showing that, whenever the economy is entrapped in a
high tax evasion/low social capital equilibrium, a repressive strategy on the part of the authorities—if
consistently adopted for a certain interval of time--can move the economy toward a lower tax
evasion/higher social capital equilibrium. Once the economy approaches this more “virtuous” long-run
equilibrium, the authorities can keep tax evasion at a low level by relying less on deterrence and more

on the individuals’ improved tax morale. Indeed, it is reasonable to think that, at a low tax evasion/high
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social capital equilibrium, the costs (which are not explicitly modeled in our setup) of a more repressive
strategy tend to dominate the benefits associated to it.*

Another important intuition that is incorporated in our model is that individuals tend to adhere to the
standard pattern of behavior that is prevailing in their social context. The implications of this conformity
propensity for tax evasion are treated by Myles and Naylor (1996).°> We share with their model the idea
that in these contexts more than one social equilibrium can typically emerge and that, as a result of small
changes in parameter values, the economy may suddenly “jump” from one equilibrium to another.
However, our framework distances itself from their model by including the role that the policy makers
can play in the emergence of these equilibria, and eventually in triggering such jumps. Above all,
differently to Myles and Naylor (1996), we account for the fact that individuals conform to social norms
that evolve over time in response to changing economic and social conditions. Under this respect, we
follow the literature on the evolution of social norms and cultural values,® which analyzes norms and
value dynamics by focusing on the existence of positive feedback loops between collective and individual
behaviors. Applying this approach to tax evasion, we can also assess the long-term impact of (relatively)
short-time policy shifts in matters of tax compliance on individual attitudes and aggregate outcomes.’
The rest of the paper is organized as follows: section 2 contains some motivating evidence and a preview
of the model; section 3 presents the basic model; section 4 endogenizes the dynamics of social capital;

section 5 assumes that the parameter determining the government’s policy reaction is sensitive to the

4 Together with the costs in terms of popularity that the political authorities may incur to fight tax evasion, these costs
may include the resources directly devoted to enforcing tax laws (such as the salaries of auditors and similar), as well as non-
pecuniary costs, such as infringement of privacy. The optimal policy rule should equate the marginal social benefit of
reduced evasion to the marginal cost needed to obtain this reduction of evasion. See Slemrod (2016) for a review of the
current research on these matters.

5 See Chen (2003) for an endogenous-growth model with tax evasion that inserts the utility from conformity in the
objective function of the representative individual.

6 See Young (2015) and Gershman (2016) for recent surveys of this literature.

7 Bonatti (2008) models the idea that policies or events affecting people’s allocation of time for a limited period of time
may have long-term effects on labor supply and economic growth by persistently change collective habits and social
attitudes regarding time use. Giuliano and Spilimbergo (2014) show that the exposure to a relatively short-term shock
such as a recession may have long-lasting effects on people’s preference for redistribution.

4
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level of tax evasion; section 6 compares the situation emerging when the tax-enforcement policy is
determined at the national level to the situation when it is determined at the regional level; section 7

concludes.

2 SOME MOTIVATING EVIDENCE AND A PREVIEW OF THE MODEL

2.1 Supportive evidence

The notion of social capital used here is consistent with what Guiso et al. (2011) prefer to call “civic
capital”, which is made of all those “persistent and shared beliefs and values that help a group overcome
the free rider problem in the pursuit of socially valuable activities”. It has been argued that the level of
civic capital tends to be positively correlated with the density of social networks and voluntary
organizations. Indeed, the latter encourage civic engagement and contribute to turn individuals into
citizens with a broader perspective and a stronger interest in the common good, thus improving the
quality of the relationship between ordinary people and formal institutions. The role of a rich social
texture in enhancing civicness and improving the quality of the relationship between ordinary people and
formal institutions is captured by the notion of “linking social capital’’. Sabatini (2009) provides a
measure of linking social capital for the Italian regions which account not only for the density of
voluntary associations, but also for the intensity of their members’ involvement and participation (see
table 1). In addition, Sabatini (2009) reports a measure of generalized trust (see table 1),2 which gives us
some information about how the Italian regions differ with respect to this cognitive dimension of social

capital. According to both indicators, Southern regions—and in particular the four most populated ones

8 This measure is the percentage of people aged 18-49 stating, in a survey conducted by the Italian National
Institute of Statistics (ISTAT), that—generally speaking—most people can be trusted.
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(Apulia, Calabria, Campania and Sicily) rank quite low in terms of both indicators, while at the top
positions there are only Northern regions.
In table 1, one can also find measures of tax evasion in Italian regions. The first one is an index of tax

compliance constructed by the Associazione Artigiani Piccole Imprese of Mestre (CGIA, 2016), which

expresses the average of 5 indicators: the incidence of reported income on consumption expenditure, the
ratio of reported income to disposable income, the percentage of irregular workers in total employment,
the number of tax disputes, and the estimate of small firms’ tax compliance. The second measure is an
estimate of the VAT gap made by D’Agosto et al. (2014) for the years 2007-10. According to both
measures, Southern regions appear to be the least virtuous in terms of tax compliance, while the top
positions in the rankings are occupied by Northern regions.®

To the best of our knowledge, there is no empirical study investigating whether there exists in Italy a
systematic relationship linking the political authorities’ determination and effectiveness in fighting tax
evasion to the estimated share of tax evaders among their constituency. Anecdotal evidence indicates
that technocratic governments—such as that headed by Mario Monti in 2011-12—exhibit a tougher
attitude towards tax enforcement relatively to governments composed by elected officials that respond
more closely to voters, such as those that succeeded to Monti’s cabinet.X? Similarly, there is no way in
Italy to corroborate the hypothesis that decentralizing the powers regarding tax compliance—which are

now mainly in the hands of the central government—to locally elected authorities would differentiate tax

9 The exception is Latium, that appears to be the most virtuous region in terms of VAT compliance. One should notice,
however, that the figure for Latium is conditioned by the fact that many state and state-controlled entities have their
registered offices in Rome, Italy’s capital city, which is in this region.

10 According to Battiston et al. (2016), the audit “blitzes” that took place in Italian cities in 2011-12 were deliberately designed
to attract maximum media exposure by the Monti government, so as to show that the fight to tax evasion was an organic
component of the consolidation efforts made necessary by the major public debt sustainability crisis that Italy was facing in
that period. One may interpret the progressive limitation of the powers of Equitalia (the Italian publicly controlled
agency that was in charge of tax debt collection), which has occurred in recent years until its final suppression, as a
way to flatter the reluctant taxpayers. OECD (2016) points out that these limitations may have nurtured a culture of
“evasion from collection”, since thanks to them some taxpayer can be tempted to declare appropriately but then decide
not to pay and put in place strategies to hide wealth.
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enforcement policies, with a more lenient attitude on the part of politicians elected in areas where tax
evasion is more widespread. However, this hypothesis seems quite plausible in the light of the experience
concerning the different ways in which Italian municipalities use their substantial powers of law
enforcement in matters of construction abuses. As a matter of fact, local authorities appear to be more
severe towards illegal buildings in Northern Italy than in Southern Italy, where a disproportionally large
number of total Italian abuses are located and where a high fraction of houses are without permit but
widely tolerated by the locally elected politicians.

2.2 Preview of the model

The general framework that we use to model the dynamics of tax evasion is borrowed from catastrophe
theory, where abrupt changes in dynamics occurs when control parameters are smoothly changed. In
particular, the formal set-up adopted belongs to the family of the cusp catastrophe models. In our basic
dynamic model, the amount of tax evasion characterizing a certain area tends to stabilize—in the absence
of any policy action opposing it—at a steady-state level that depends negatively on the stock of social

capital (civic norms, public ethics, generalized trust, etc.) existing in the area.

The policy response function of the authorities is introduced by assuming that their effort to fight tax
evasion increases with the level of tax evasion according to a time-invariant parameter whose value is
set by the authorities. We show that—depending on this parameter value—one may have: i) either a
unique and stable steady state characterized by a low level of tax evasion, or ii) two stable steady states
(one characterized by a low and the other by a high level of tax evasion, with an unstable steady state in
between the two stable ones), or iii) a unique steady state characterized by a high tax-evasion level.
Notice that in cases ii) and iii) the economy can be entrapped in the neighborhood of a high-tax evasion
steady state. To remove the economy from such a trap, the authorities should undertake an intense tax-

enforcement activity for a prolonged period of time, until the economy approaches its low-tax-evasion
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steady state. Once this steady state is reached, the authorities can reduce their intervention keeping their
repressive effort at a normal level, that is sufficient to let the economy gravitate close to this stable long-

term equilibrium.

The basic model described above is extended so as to endogenizing the dynamics of social capital (whose
stock is treated as fixed in the basic model), which has a crucial role in conditioning the spontaneous
(net of policy intervention) evolution of tax evasion in the economy. Hence, the evolution of social capital
is modelled so as to account for some stylized facts emphasized by the literature on the subject: i) the
existing stock of social capital has positive effects on the formation of new social capital; ii) social capital
decays without new “investment” in social capital, and iii) the existing volume of opportunistic
behavior—which is proxied in our model by the level of tax evasion—has negative effects on the
formation of new social capital. We check that in this extended model one may have a range of values
of the (fixed) policy parameter for which the economy has two saddle-path stable steady states (one
characterized by a high stock of social capital associated with a low-tax-evasion level and the other
characterized by a low stock of social capital associated with a high tax-evasion level), separated by a
stable steady state. Again, if the economy gravitates around a steady state characterized by a relatively
low stock of social capital and a relatively high level of tax evasion, and the authorities want to move it
toward the “virtuous” steady-state, they should exert an intense and prolonged effort to repress tax
evasion until the economy will reach the saddle path leading to this virtuous long-term equilibrium. The
general message coming from this extended model is that, when a society tends to be entrapped in a long-
run equilibrium where opportunistic behavior is very diffuse and social capital is quite poor, a prolonged
period of high deterrence aimed at reducing the expected return from opportunistic behavior can be
necessary in order to make social capital increase over time. Once the society’s endowment of social

capital is richer, the level of opportunistic behavior can be kept low without the need of such intense—
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and probably costly—repressive efforts on the part of the authorities. However, one may observe that, in
a society where opportunistic behavior is very diffuse, the political consensus for this tough strategy
might be weak, making it more likely that the “bad equilibrium” is perpetuated. We model this intuition

in the subsequent section of the paper.

Indeed, another extension of the model amounts to endogenize—together with the dynamics of social
capital—also the authorities’ policy parameter, so as to capture the intuition that their response to tax
evasion tends to become weaker the larger is the fraction of the population consisting of tax cheaters,
since under these circumstances a tough policy against tax evasion is less popular and thus less likely to
be implemented. The simplest way to model this intuition is to treat the parameter determining the
authorities’ reaction to tax evasion as a variable whose value diminishes when the measure of tax evasion
increases. In this extended model, we present an example showing that the multiplicity of steady states
that we observed when social capital adjusts in response to changes in tax evasion is eliminated if the
authorities’ policy parameter decreases with the increase in tax evasion. Indeed, under these
circumstances, at levels of tax evasion higher (lower) than the unique steady-state level, the authorities’
effort to fight tax evasion is too weak (strong) to allow these levels of tax evasion to be long-run

equilibrium values.

This conclusion is better qualified in the last extension of the model, which accounts for the fact that in
some countries (like Italy) there are large interregional differences in the endowment of social capital
and in tax compliance, while the policy against tax evasion is decided at national level and is unique for
the entire country (“one fits all”). In this context, it is reasonable to assume that the authorities’ policy
parameter reflects the average propensity toward tax evasion of the voters of the entire country, while in
different regions the levels of social capital and tax evasion may converge to different steady-state levels.

As a consequence, in a region endowed with a relatively large (small) stock of social capital, the policy
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against tax evasion is less (more) severe if decided nationally than if decided locally. Hence, one should
expect that such a region ends up having less (more) social capital and more (less) tax evasion that it

would have if the policy reflected only the propensities of the local population.
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TABLE 1 Italian regions: indicators of social capital and tax compliance
(in parentheses the region’s rank in terms of the relevant indicator)

Region Linking social | Trust* Index of tax | VAT Gap* | Geographical
capital* compliance® (percent) location
(factor scores) (100= Italy)
Abruzzi -1.88  (18) 12.2 (21) | 101.3 (14) 25.21 (11) | South
Alto Adige* 6.13 (1) 243 (2) | 16648 (1) 18.918 (3) | North
Apulia -148  (16) 18.8 (13) | 95.6 (15) 32.58 (16) | South
Basilicata 0.06 (10) 15.5 (18) | 945 (16) | 35.26 (19) | South
Calabria -1.95 (19) 15.0 (19) | 73.8 (21) 36.34 (20) | South
Campania -2.14 (21) 185 (14) | 79.7 (19 36.76 (21) | South
Emilia-Romagna 0.51 (6) 18.0 (16) | 125.7 (6) 25.83 (12) | North
Friuli-Venezia Giulia | 0.24 (9) 204 (10) | 127.9 (5) 20.87 (5) | North
Latium -1.38 (15) (219 (7) 921 (17) [16.30 (1) | Center
Liguria -1.04 (14) [22.0 (6) [1094 (13) |22.82 (8) | North
Lombardy 0.84 (4) 226 (4) |1215 (8) 21.18 (6) | North
Marche -0.69 (13) 19.0 (12) | 1141 (10) | 27.57 (14) | Center
Molise -1.59  (17) 209 (8) 80.4 (18) |34.34 (17) | South
Piedmont -0.50 (12) 179 (17) |133.5 (4) 30.70 (15) | North
Sardinia -0.23  (11) | 181 (15)|1135 (12) |21.79 (7) | South
Sicily -1.95 (19) 14.5 (20) | 78.0 (20) |34.85 (18) | South
Trentino* 466  (2) 32.1 (1) |166.48% (1) 18.918 (3) | North
Tuscany 0.63 (5) 206 (9) | 1140 (11) | 23.36 (9) | Center
Umbria 030 (8) 199 (11) 1172 (9) | 24.16 (10) | Center
Val d’Aosta 040 (7) 223 (5) ]123.0 (7) |17.50 (2) | North
Veneto 1.04 (3) 23.0 (3) ]133.5 (3) [27.19 (13) | North

* Autonomous province.

§ The figure is for Alto Adige and Trentino together.
Sources: + Sabatini (2009) (own elaboration based on data from ISTAT); ° CGIA (2016) (own elaboration based on
data from Internal Revenue Agency, ISTAT, and Ministry of Economy and Finance); # D’Agosto et al. (2014) (own
elaboration based on data from Internal Revenue Agency and ISTAT).
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3 THE BASIC MODEL

The formal set-up adopted here is an adaptation of the “street gang” continuous-time model by Crane et
al. (2000) to the dynamics of tax evasion:

N, = g(N) — p(Ny), 1)
where N, represents a measure of tax evasion at instant t (hence, N, is the change in tax evasion at instant
t), g(Np) is the intrinsic growth function and p(N,) is the policy response function, namely the function
giving the change in tax evasion at instant t due to the efforts devoted by the authorities to fight tax
evasion. The function g(N,) is given by

g(Ny) = r(N¢ + D)(1 — SNy, (2)
where r, D and S are strictly positive constants. Notice that, in the absence of any policy action aimed at
opposing tax evasion, the latter tends to stabilize at the level N=S-1. One may think that S is a measure
of the amount of social capital (civic norms, public ethics, generalized trust, etc.) existing in the society.
The policy function p(N,) is given by

aNE
b+N®
t

p(Np) = ®)

where a, b and € are strictly positive constants. Notice that the effort to fight tax evasion increases with
the level of tax evasion according to the parameter a, which is controlled by the authorities: a higher a

means that for any level of tax evasion the authorities devote more efforts to reduce tax evasion.
By definingt = rt, n, = SN, s = SD, a = % B = bS¢, equation (1) can be rewritten as

dny;

ar fy) =M +s)(1—ny) —

ant
+TlE.

; (4)

T
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The steady-state values (fixed points) of n are the solutions to:

n+s)(1—n) = BOT;' (5)

The equation of the boundary between the domains in the parameter space in which (4) has either one or

three fixed points can be found by solving the system consisting of (5) and

d ant

d .
n (Tl + S)(]. — Tl) = aﬂ+nf’ that is,
_ fapn’?
1-s5s—-2n= B (6)

E(n+s)?(1-n)?
(2-n2+(¢é-1)(1-s)n+és

The parametric equation of the boundary is thus a = and

_ nétl(1-s—2n)
T (2-9)n2+(6-1)(1—s)n+Es

B

. Therefore, one can have three possible cases.

In the first case, there is a unique and stable steady state characterized by a low level of tax evasion. In
the second case, there are two stable steady states, one characterized by a low and the other by a high
level of tax evasion, with an unstable steady state in between the two stable ones. In the third case, there

is a unique steady state characterized by a high tax-evasion level.

Case 1: One stable low-tax-evasion steady state (see Figure 1)

Let us assume that s=0.05=f3, €&=1 and a=0.4. In this case, at steady state one has:

n3—09n2+gn—i—0=>ﬁ—00084762
' 400 400 o '

One can check that 7 is locally stable by linearizing (4) around it:

13
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Yl ~0.9339466 — 6.84038(1 — 0.14495) < 0.

dng ne=n

Figure 1 One stable steady state with low tax evasion
g(N), p(N)
ftm) 1 P

g(N)

(=]
v
2

Case 2: Two stable steady states (one at low-tax-evasion level and the other at high-tax-evasion
level), separated by an unstable steady state (see Figure 2)

Let us now assume that s=0.05=f, £&=1 and «=0.25. In this case, at steady state one has:

61 1 n' = 0.0183375
n—09n*+—n——=0=2{n"=0.2
400 400 n'"' = 0.681662.

Notice that three values of n solve the equation above. Moreover, one can check that »” and »n”’ are

locally stable, and that » " is locally unstable:

14
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(df (n)

dn;
df (nc)
dn;

df (n)

dn;

\

Figure 2 Two stable steady states separated by an unstable steady state

f(n)
4

T=n

2283 625 46
~ 5500~ 171 (1~ 771) <
4
= 0.55—(1—§> >0
25 0.68
» ~ —0.41 —%(1 —m> <0.

Case 3: One Stable High-Tax Evasion Steady State (see Figure 3)

Finally, let us assume that s=0.05=f3, £&=1 and a=0.1. In this case, at steady state one has:

1 1

g(N), p(N)

A

p(N)

g(N)

v

n®—09n?+-—n—-—=0>=>7n=0.900307.

400 400

To check that n is locally stable, one can compute:

15
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df (n)

dn‘f n;=n

~ —0.85—0.105229(1 — 0.85029) < 0.

Figure 3 One stable steady state with high tax evasion

g(N), p(N)
f(n) A

1

p(N)

g(N)

Figure 4 shows the existence of a cusp catastrophe in the parameter space of the three cases examined
above.! When o and B assume values inside the cusp, there exist three steady states (case 2); while when

their values are outside the cusp, there exists only one (stable) steady state that can be characterized or

"The three cases examined above satisfy
&E>1- [2‘/5/(1 n D)]' If &£ <1- 2‘/5/(1 + D) we do not have a cusp (see Crane et al., 2000).
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by a low level of tax evasion whenever the values of a and 3 are at the right of the cusp (case 1) or by a

high level of tax evasion whenever they are at the left of the cusp (case 3).

Figure 4 The cusp for values of « and

=

|25

A
T

(LR

LR

Furthermore, it is worth to notice that i) the three cases analyzed above differ only with respect to the
value of o, namely only because of the different strength through which the authorities react to tax
evasion, and ii) in cases 2 and 3 the economy can be entrapped in the neighborhood of a high-tax evasion
steady state. To remove the economy from such a trap, the authorities can keep a high, namely they can
undertake a high level of tax-enforcement activity, until the economy approaches its low-tax-evasion
steady state. Once this steady state is reached, the authorities can reduce their intervention since the

economy will remain close to it, which is stable.
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4 ENDOGENIZING THE DYNAMICS OF SOCIAL CAPITAL

An interesting extension of the model amounts to endogenize the dynamics of S, which has a crucial role
in conditioning the spontaneous (net of policy intervention) evolution of tax evasion in a society. Hence,
we assume that the stock of social capital existing in the economy varies over time and that its
evolution is such that i) the existing stock of social capital has positive effects on the formation of new
social capital; ii) social capital decays without new “investment” in social capital, and iii) the existing
volume of opportunistic behavior—which is proxied by the level of tax evasion—has negative effects on

the formation of new social capital. Consistently, one can model the dynamics of S; according to
§¢ = m(SuND) =y — 85,y >0,0 <0 <1,0< 8 < 1, Sogiven, )
t

where y is a parameter determining the productivity of the existing stock of social capital in the formation
of new capital, o is an elasticity parameter and & is the rate at which the stock of social capital decays in

the absence of new “investment”.

The dynamics of tax evasion is now governed by
Nt = v(St, Np) = h(Se, N) — p(Ny), (8)

where p(N,) is given by (3) and hA(Si, Ny) = r(N; + D)(1 — N;S,).
The economy evolves in time according to the system of differential equations (7)-(8). The fixed points

(steady states) (S, N) can be found by setting S; = 0 in equation (7) and N, = 0 in equation (8). From

1

S = 0 one obtains S = (ﬁ)E (at steady state, the stock of social capital and the level of tax evasion

are linked by an inverse relation), which can be used to write N, = 0 as

y(N)=r(N + D) (1 —N (ﬁ)m) - bi“; = 0. (9)
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Solving the model for £&=1 and 6=0.5, equation (9) can be rewritten as a cubic equation in N:
N3 + [b+D ]NZ [bD ) (b+D)]N bD—O (10)

Again, one may have parameter values for which the system has only one steady state and parameter
values for which the system displays three steady states. We focus here on the case in which the system

has three steady states.

Case with two saddle-path stable steady states (one characterized by a high stock of social capital
associated with a low-tax-evasion level and the other characterized by a low stock of social capital
associated with a high tax-evasion level), separated by a stable steady state (see Figure 5)

Let us assume that D=0.0257, a= &€=1, b=9.724, r=0.0934, 6=0.5, y=0.01, 6=0.1. Given these parameter

values, equation (10) becomes:

N3 — 0.9N? + 01 N 1 =0 SI _ (()).2183
— N——=0> "n_
400 400 N = 06817,

In other words, in this case we end up having three steady states: (S’=29.7385, N’=0.0183), (S’’=0.25,

N’’=0.2) and (S**’=0.0215, N**’=0.6817).

By linearizing the system (7)-(8) around its steady states, one can obtain the characteristic equation of

the linearized system:

dm(Sy,Ny)
R

_ 6v(St,Nt) _ _ am(St,Nt) 6v(St,Nt) _
S¢=S “H aN; |St=s ”] [ N St=5” as¢ St=S] =0, (11
Nt=N Nt=N Nt=N Nt=N

where the ps are the eigenvalues of the system and all derivatives are evaluated at steady state.

Evaluated at (S’=29.7385, N’=0.0183), equation (11) becomes
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py = 0.0129
2 + 0.2328y — 0.0032 = 0 =
p, = —0.2457.

Considering the signs of the two eigenvalues and the fact that the system has only one initial condition

(So is given), one can conclude that in a neighborhood of (S’, N”) the system is saddle-path stable.
Evaluated at (S*’=0.25, N’’=0.2), equation (11) becomes

py = —0.003
n? +0.0647u + 0.0002 = 0 =
U, = —0.061.

Considering the signs of the two eigenvalues, one can conclude that in a neighborhood of (S’’, N’”) the

system is stable.
Finally, evaluated at (S’*’=0.0215, N**’=0.6817), equation (11) becomes

{1, = 0.004
u? + 0.0486p — 0.0002 = 0 =
i, = —0.0527.

Considering the signs of the two eigenvalues and the fact that the system has only one initial condition

(So is given), one can conclude that in a neighborhood of (S’*’, N”*”) the system is saddle-path stable.

Notice that in the case analyzed above it is likely that the economy ends up gravitating around (S’°, N*”),
that is the steady state characterized by intermediate values of S and N, since (S’’, N*’) is an attractor.
One way for the authorities to move the economy from (S’’, N’*) towards the virtuous steady state (S’,
N’) characterized by a high stock of social capital and a low level of tax evasion is to make an intense
effort in the repression of tax evasion for a prolonged period of time, until the economy will reach the
saddle path leading to (S°, N’). More technically, the authorities could set the policy parameter a at a

level higher than the level at which they are assumed to keep it in the long run—which is 1 in this
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numerical example—for an interval of time sufficient to lead the economy on the saddle path converging
to (S’, N”). Once this saddle path has been reached, the authorities could set again a=1 and let the
economy move to (S’, N).

Therefore, the general message coming from the extended model is that, when a society tends to be
entrapped in a long-run equilibrium where opportunistic behavior is very diffuse and social capital is
quite poor, a prolonged period of high deterrence lowering the expected return from opportunistic
behavior can be necessary in order to make social capital increase over time. Once the society’s
endowment of social capital is richer, the level of opportunistic behavior can be kept low without the
need of such intense—and probably costly—repressive efforts on the part of the authorities. However,
one may observe that, in a society where opportunistic behavior is very diffuse, the political consensus
for this tough strategy might be weak, making it more likely that the “bad equilibrium” is perpetuated.

We model this intuition in the next subsection.
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Figure 5 Endogenous social capital: One stable and two saddle-path stable steady states
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5 ENDOGENIZING THE DYNAMICS OF THE POLICY FUNCTION’S PARAMETER

The political economy of tax evasion may suggest that the response of the authorities to such a
phenomenon tends to become weaker when more people are involved in this kind of behavior, since
under these circumstances a tough policy against tax evaders is less popular and thus less likely to be
implemented. To capture this intuition, we treat a, the parameter determining the authorities’ reaction to

tax evasion, as a variable whose value diminishes when the measure of tax evasion increases:

N
a =H-=, (12)

where H and L are strictly positive constants.
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Given (13), equation (9) can be rewritten as

13
. N N
N¢ = z(S, Np) = h(S¢, Ny) — (H - Tt) b“t“? (13)

Now, the economy is governed by the differential equations (7) and (13). At steady state, (13) can be

written as

w(N)=r(N + D) (1 ~N (ﬁ)ﬁ) - (H - %) bf; = 0. (14)
Solving again the model for €=1 and 6=0.5, equation (14) can be rewritten as

N3 (1 + i) + [b +D-— (g)2 - %] N2 + [bD - (g)2 (b + D)] N — (g)2 bD = 0. (15)
Adding H=2 and L=0.681662 to the parameter values of the numerical example given in the previous
subsection (D=0.0257, &=1, b=9.7243, r=0.094, 6=0.5, y=0.01, 6=0.1), equation (15) becomes
16.6089N3 — 11.54N? + %N Ll —0=N°= 0.6817, entailing S°=0.0215, where “°” denotes the

400

steady-state value of a variable when the policy parameter is determined according to (12) (see Figure

6).
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Figure 6 Endogenous policy parameter: One saddle-path stable steady state
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By linearizing the system consisting of (7) and (13) around (S° = 0.0215,N°= 0.6817), one can obtain

the characteristic equation of the linearized system:

Om(Sy,Np)
S¢=S° dN¢

Nt=N°

dm(Sy,Ny)
R

0z(SyNy)
N,

aZ(St,Nt)
S¢=S° dSt
Nt=N°

Se=s° '“] St=S°] =0. (16)
Nt=No Nt=N°
Considering the parameter values, equation (16) becomes

1, = 0.0984
uz — 0.0475u — 0.005 = 0 = {
u, = —0.051.
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Considering the signs of the two eigenvalues and the fact that the system has only one initial condition
(So is given), one can conclude that in a neighborhood of (S°, N°) the system is saddle-path stable.

Notice that by endogenizing the authorities’ policy parameter, we obtain a unique steady state: the
multiplicity of steady states that we observed when social capital adjusts in response to changes in tax
evasion is eliminated if the authorities’ policy parameter decreases with the increase in tax evasion.
Indeed, under these circumstances, at levels of tax evasion higher (lower) than the unique steady-state
level, the authorities’ effort to fight tax evasion is too weak (strong) to allow these levels of N to be long-
run equilibrium values. In general, one should expect that, introducing a negative feedback from the level
of tax evasion to the authorities’ reactiveness to it, levels of tax evasion that were potential long-run
equilibria when the authorities’ reactivity parameter was independent of the level of tax evasion are not
any longer steady states, because at these levels a vicious (virtuous) process of further increasing

(declining) levels of tax evasion is now under way.

6 REGIONAL VERSUS NATIONAL POLICY AGAINST TAX EVASION

Assume that each of the J regional economies making up the national economy has its own endowment

of social capital S;, whose motion is governed by

%j

S = m(Sj, Njp) = yj;—ﬁ ~ &S, ¥;>0,0<0,<1,0<8 <1,Spgiven, j=1,....], (17)

where y;, o; and §; are the parameters determining the dynamics of social capital in region j.

The regional dynamics of tax evasion is governed by

Ny, = z(Si, Nip, ai) = h(Sie, N SNy 18
it = Z(Sjo Njw aje) = h(Sje, Njp) il (18)
jt
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If the regional policy against tax evasion responded only to local conditions, one could argue that—

consistently with (12)—the policy parameter a;: would be determined in each region according to

Nj¢

a]'t = H_T, J=1,,J (19)

In contrast, if the policy against tax evasion is decided at national level and is unique for the entire country
(“one fits all”), it is reasonable to assume that in each t the authorities’ policy parameter reflects a

weighted average of the propensity toward tax evasion of the voters of the different regions:

J

ZW Ni
ay =ay =..=a, =H-—, >w, =1, (20)

L P}

where w; is the weight of region j in the authority’s policy function.
To see the implications of having a centralized policy against tax evasion (rather than policies
decided at the regional level) in the presence of structural differences across regions in the
formation of social capital, let J=2, H=1, L=109.001, D=0.0257, £€=1, b=9.7243, r=0.094, 1= 62=0.5,
w1= wW»=0.5, v1=0.01, 8:=0.1, y>=0.0095, 6,=0.108. In this numerical example, one has 2 regions whose
weight in the national authority’s policy function is the same (w1= w»=0.5). However, notice that in
region 1 the existing stock of social capital is more capable of generating new social capital and less
subject to erosion than in region 2 (y1>y2, 81<62).

Given the comparative advantage of region 1 in the process of formation of social capital, one can check

that if the policy against tax evasion were decided locally, i.e. according to (19), one would have in the
long run a larger stock of social capital in region 1 than in region 2: S} =0.2227 > S} = 0.0915, where

“# denotes the steady-state value of a variable when the policy parameter is determined according to

(19) (i.e., when the policy is decentralized at regional level).
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In the case in which the policy against tax evasion is determined at national level, one has:
N; =0.212 < N, =0.2861, where “™” denotes the steady-state value of a variable when the policy
parameter is determined according to (20). Notice than in region 1 (the more virtuous region) the steady-

state level of tax evasion is higher when policy is determined at national level (N; =0.212 < NI =0.21),

while the opposite is true in region 2 (N}, = 0.286 < N} =0.290). Consistently, the steady-state stock of
social capital of region 1 is lower when the policy against tax evasion is determined at national level

(S§ =0.2227 > S, =0.2225)), while the opposite is true for region 2 (Sj = 0.0915 < S; = 0.0942) .

7 CONCLUSIONS

In the model presented in this paper we have introduced mechanisms linking tax evasion to social capital
and governing the accumulation and erosion of social capital. In this context, a high degree of persistence
can be generated, i.e., temporary shocks may have long-lasting effects on social capital and on the
diffusion of opportunistic behavior such as tax cheating. In particular, policy interventions may move the
economy from a long-term equilibrium to another: especially when a society is entrapped in a long-run
equilibrium where opportunistic behavior is very diffuse and social capital is quite poor, a period of high
deterrence lowering the expected return from opportunistic behavior can be necessary in order to make
social capital increase over time. In general, a special attention should be dedicated to design policies
that may favor the formation and preservation of social capital, thus “avoiding policies that, while
producing short-term benefits, undermine civic capital, with negative long-term effects. For example, a
tax pardon, which grants immunity for past tax evasions in exchange for a small fee, can be a very smart

fiscal policy in the short term, since it will increase tax revenues without increasing the marginal tax
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rates, but it might deteriorate the stock of civic capital of a nation, with very negative long-term
consequences” (Guiso et al., 2011: p. 484).

However, the model presented here accounts also for the fact that when opportunistic behavior is very
diffuse, the political consensus for tax enforcement tends to be weak, thus loosening the policy response
that would be necessary for reducing tax evasion and fostering social capital. This implies that, in the
presence of substantial regional differences in the endowment of social capital and incidence of tax
evasion, the fact that tax-enforcement policies are determined at the national level may improve the
situation of those regions where social capital is lower and tax evasion is more diffuse, but at the cost of
reducing the long-run level of social capital and increasing the long-run level of tax evasion in the more
virtuous regions. The general message here is that policy responses are not independent of the civic
values and social norms prevailing in a society, and that raising the level at which policy decisions are
taken can only partially solve the conundrum arising from the close link that connects the dominant

culture of a society to the quality of its institutions and policies.
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