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TAXATION, PUBLIC SERVICES, AND THE INFORMAL SECTOR IN A MODEL OF
ENDOGENOUS GROWTH

I. INTRODUCTION

The informal sector is tiis set of economic units which do not comply with one or more
government-imposed taxes and regulations but whose product is considered as legal.!

The presence of large informal sectors in all economic activities is one of the most
important characteristics of developing countries: Informal sectors employ between 35 and 65
percent of the labor force and produce 20 to 40 percent of GDP.?

The informal sector arises when an excessive regulatory system is coupled with an
inefficient and corrupt system of compliance control. An excessive regulatory system makes the
formal economy costly and unattractive by imposing high entry costs to legality, through license
fees and registration requirements, and high costs to remaining legal, through taxes, red tape, and
labor, environmental, and various other regulations.?

However, escaping taxes and regulations is not costless: An informal status entails many
disadvantages. When an informal activity is detected, stiff penalties, in the form of pecuniary
fines or capital confiscation, are applied. Furthermore, because of their iflegai status, they do
not enjoy full and enforceable property rights over their capital and product. This has a number
of deleterious consequences: First, informal producers are poorly protected by the police and the
judicial courts from crimes committed against their property. Second, since they lack the

capacity to enter into legally bindi.g contracmal obligations, their access to capital markets, for

For an overview of the definition and characteristics of informal economies, see Chapter 1.
*Chickering and Salahdine (1991), p. 3.
*De Soto (1989).



financial, insurance, and corporative purposes, is seriously limited. And third, they f"md
obstacles to use some other public services, such as social welfare, skill training programs, and
government-sponsored credit facilities.

The bureaucracy, as the institution controlling and monitoring the regulatory sysiem,
plays a crucial role in the formation of infoml economies. If the bureaucracy profits in some
way from the presence of the informal sector, it will create an environment that makes
informality attractive or simply unavoidable.

In this paper we model the presence of informal sectors in the economy and their
relationship to economic growth. To accomplish this goal, we use the framework of the
endogenous growth literature.® Specifically, we use the work in which government’s
participation in production, through the provision of public goods and services, is considered
explicitly, as in Barro (1990), and Barro and Sala-i-Martin (1992).

In the sense ihat the informal sector is modeled as not paying taxes, this paper can be
considered as a general equilibrium model of tax evasion.> However, we depart from the tax
evasion literature by considering informality as an alternative to legality, entailing different
production relations t¢ government instimtions and services, other firms, and capital markets.

We also depart from the prevailing modelling approach to informal economies, approach

which focuses on labor market segmentation and rural-urban migration.®

“See Romer (1986), Lucas (1988), Barro {1990), and Rebelo (1991).

5One of the earliest and most influential theoretical papers on tax evasion is Allingham and
Sandmo (1972). Cowell (1990) and Tanzi and Shome (1993) survey the recent theoreticai and
empirical literature on the subject. Alm, McClelland, and Schulze (1992) present experimental
evidence on the individual reasons for tax compliance.

°See Chaudhury (1989), Rauch (1991), Gupta (1993), and Chapter 3.
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In a general sense, we follow the methodology outlined by Becker (1968) to the study of
illegal tehavior: Economic agents in our model are interested in optimizing the expected value
of intertemporal utility and choose, accordingly, whether or not to belong to the informal sector.

In Section II we set up the model. We consider a production technology in which
publicly-provided goods and services are essential to private production and are financed by tax
revenues from the formal sector. Examples of these publicly-provided goods are transportation
facilities, public utilities, education and health programs, judicial courts, public credit agencies,
and domestic security (police, prisons). These public services are rival (subject to congestion)
and to some extent excludable: Informal producers can only use some of them. In Section HI
we study the steady state of the economy, a state when both formal and informal sectors grow at
the same constant rate. We find that the relative size (in terms of capital or output) of the
informal sector is negatively reiated to the severity of the penalties and positively related to tax
rates, the extent of informal use of public services, and the exogenous productivity of the
economy. Furthermore, we find that the return on capital and, thus, the economic growth rate is
negatively affected by the relative size of the informal sector; this is so because of the inherent
disadvantages of informal activities and because the informal sector does not contribute to
financing productive public services. Finally, we find that the presence of entry costs into the
formal economy produces a steady state with a larger relative size of the informal sector and a
lower rate of economic growth, when compared to the case with no access costs to formality.

In Section IV we analyze government’s behavior. We first assume that government is
optimizing a given social welfare function, and we find that the social optimum involves the
disappearance of the informal sector. We then analyze the case when government is partially

controlled by a self-interested bureaucracy, which profits from the presence of the informal sector
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through the appropriation of penalty revenues. We argue that short-sighted and socially-
unaccountable bureaucracies are the most harmful to economic growth and social welfare.

In Section V we introduce uncertainty in production to study how the inability to use
insurance and capital markets, which allow risk diversification, makes informality less attractive.

Section VI concludes.

II. PRODUCTION TECHNOLOGY AND UTILITY OPTIMIZATION

The economy is populated by a continuum of agents in the interval [0,1]. Each of them
is endowed with a (possibly different) starting level of a broad measure of capital, which is meant
to include physical as well as human capital. They can operate a basic technology to produce a
single good in the form of consumables or capital. Raw labor is not an input of production.

Agents maximizesthe expected value of discounted utility (U):
U = Ey[ulc)e dt i)
0

There are two different sectors in the economy to which agents choose to belong: the
formal and the informal sectors. We refer to the people belonging to each sector as the
"formals” and "informals," respectively. Formals pay taxes in the form ofa proportional income
tax, the proceeds of which are used to finance the provision of public services. The net-of-tax

flow of output to formal producers is given by’

"The superscripts F and  correspond to the formal and informal sectors, respectively. Agents
are indexed by the subscript i. Aggregate quantities omit this subscript.

5-



}’JF = o'k, @
where of is the net-of-tax expected return on capital, i.e. flow of production per unit of capital.

For informal producers, the flow of output is given by

)'(I = a'k, 5
where o' denotes the return on capital in the informal sector. Informals do not pay taxes.
However, they must pay a penalty when caught. Penalties consist of a fraction of the capital
belonging to informal agents. We assume that the proceeds from penalties are appropriated by
government officials (the bureaucracy) for their own good (we expand on this issue in section V);
therefore, penaity revenues are not used to firance public services.

We follow Barro and Sala-i-Martin (1992) in assuming that the net-of-tax return on capital

depends on the available amount of public services relative to aggregate production:

of = A(l—t)(—%]
y
44
3

where A is an exogenous productivity parameter, g is the flow of public services, 7 is the tax
rate, e is the fraction of public services used by informal producers, and y’ = (I-7)y + &/ is
aggregate production which congests public services®. Informals have access to the same basic
technology, but they use only the fraction €, 0<e<1, of available public services. That is,

informal producers can use only some public services without being caught with probability 1;

SNote that since the informal sector only uses the fraction e of public services, we assume that
y’ only includes the fraction e of total informal output.
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then, trying to avoid being caught, they choose not to use some public services. Examples of
public services not enjoyed by informal producers are the police, courts of law, and government-
sponsored credit and training programs.

Let 8 be the ratio of informal to formal output. That is,

oyt

Ca-nyF
Assuming that government uses the proceeds of taxes only to finance public services, we

have

g = 1-07y"

So that,

oF = A(1-~1)(1;B)'

a:’=A( €T )‘
1+ep

The effect of a bigger informal sector, higher 8, is clear from (4). Informal producers

@

congest public services but do not contribute to financing them; therefore, an increase in the -
relative size of the informal sector lowers productivity for every one in the economy. It is also
clear from (4) that, for a given tax rate, formal producers would like the informal sector to
shrink to extinction.
Optimization

We concentrate on the study of the steady state of the economy, which is defined as the
state where the ratio of informal to formal production is constant and the aggregate economy

grows at a constant rate.



Define the current value function V(k,(t),7) as the optimal value of expected discounted

utility, measured as of time z. The value function depends on the individual capital stock at time

1, that is, k,(s). In general, the value function also depends on the future evolution of the
economy (which, of course, is not under the control of the individual); this dependence is
allowed for by the independent argument 7 in the value function. However, in the steady state,
the form of the value function does not change with time (other than through changes in the
individual’s capital stock) because the problem faced by the individual is the same at any point in
time. Since we study the economy in the steady state, our value functions will not be time
dependent. Then, we simply write the value function as V().
The Formal Sector

The formal agent’s problem is to maximize U subject to

dk, = «Fkdt - cdt ®
Assume that instantaneous utility is logarithmic. For fcrmal agents, V¥(k) satisfies the

following Bellman equation
PV (k) = MAX {log(c) + V; (k)(«k—c) } (6)

(]

where V/F is the partial derivative of V* with respect to capital. The F.0Q.C. for maximization is
1 F
?I' = Vk (k.-)

That is, the consumer equates the marginal utility of current consumption to the marginal utility

of capital. Therefore, V¥ satisfies the following differential equation:
pVFk) = -log(Vi (k) + «FV{ (k)k, - 1
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with boundary condition

lim V(k)e™™ = 0
(2]

The solution for V¥ is given by

Vi) = %Iog(pk,) + BF ™
where,
BF = LaF-p)
P

From the F.O0.C., it is clear that consumption is given by ¢; = pk;, a fixed fraction of

wealth. Therefore, the individual’s capital stock evolves according to

dk, = (aF - p)kdt ®
Let the distribution of capital in the economy at time 7 be given by the density function

fi(k). Thatis, f;(kJ)dk is the "amount” of people with k; = k, at time 7. Also, let p, be the

fraction of people that belongs to the formal sector at time ¢; then

w, = [ Sk

where the integral is taken over the set F of formal agents. Total capital in the formal sector (k)

at time 7 is given by
k¥ = [ Kk = Bk fic)

When no capital flows to or from the formal sector, aggregation over formal individual



budget constraints dictates the evolution of aggregate capital in the formal sector®:
dkF Fr F
—_—a (a" =)k
I («"-p)

Therefore, when no capital flows to or from the formal sector, its growth rate of capital (v") is

given by

¥* = of=p | )

The Informal Sector

Informals do not pay taxes, but they face a positive probability of being caught and, thus,
having to pay a penalty, at any point in time. The penalty consists of the fraction & of capital or
its equivalent in goods. Formally, the occurrence of this event is assumed to follow a Poisson
process. The Poisson process is continuous in time but allows discreet or discontinuous changes
in the state space. Let ¢,) be an independent Poisson process with the following probability
structure:
Prob {event does not occur in the time interval dt} = 1 - \at
Prob {event occurs once in the interval dt} = A
Prob {event occurs more than once in the interval df} = 0

We also assume that g; and g; are independent for different individuals i and j.

The budget constraint for informal agent i is

’In fact, as is explained below, in the steady state with no entry costs, capital flows from the
informal to the formal sector. Therefore, the growth rate of capital in the formal sector will be
different from that in equation (9).
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dk, = u'kdr — cdr - bkda, 19
Equation (10) is the short-hand expression for the stochastic integral of k,(r). Note that, as
opposed to the usual continuous diffusion process, ¢; is continuous in time but not in the state
space. Thus, if the Poisson event occurs, there is a discontinuous jump in &, by the amount -bk,.
This jump is different in nature to a flow change, which is the case with the first two components
of the change in k,.

Note that if informals could buy a penalty insurance, the stochastic nature of the penalties
would be irrelevant. This possibility is precluded by the assumption that informals cannot use
insurance markets; in this way, the effect of stochastic penalties on expected utility is preserved.

Informals maximize U subject to (10). Let V'(k;) be the optimal value of total expected

utility ¢/, measured as of time £, and starting in state £, The Bellman equation for V is
pVik) = MAX {log(c) + V;(k) («'k.~c) + ALV (k1 -B)) - V'()1} 1)
]

Equation (11) states that the maximized flow return log(c,) plus the expected change in V' has to
be equal to pV. The first part of the expected change in total utility corresponds to the
continuous variation in capital given by production and consumption. The last part is the

discontinuous change in utility caused by penalties. The F.O.C. for maximization is given by

1 _ Vkl(ki)
c

L))

Substitutng the F.O.C. into the Bellman equatiun, we get the following differential

equation for V*:
pVik) = -log(Vi(k)) + AIVi(k(1-B) - V(k)] - 1
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- with boundary condition
lim Vi(k(®))e* = 0
oo

The solution for V' is given by

Vi) = Log(ok) + B I !
P - |
where,
B = L[a'~p+Alog(1-B)].
. p ‘ B

Note that the term Jog(I-b} corresponds to the loss in utility caused by the i:xpectétion of capital
expropriation. From the F.O.C., consumption is given by ¢, = pk. Given optimal consumption,
the informal individual capital stock evolves according to
dk, = (&!-p)kdt — bldyg, ¢ -
Let the measure of informal péuple, attime 7 be (I-u). Then aggre‘gaﬁe.infbnnai capital is
- kF = (L-p)Ek i
. When no capital flows to or-f_r@xil the ihformal sector, the evolution of informal aggregate
capital 1s dictated by the change in awferage capital in:the sector That is, to get the equation of
motion for aggregate informal capital (k), we take expected values (over individuals) in (13).
Since the g, processes are uncorrelated E(kdg; / icl) = Efk, / iel) Mds.” Then,
di! = (o'-p-AB)k'ds

Hence, when no capital flews to or from the informal sector, the informal capital growth rate ()
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is given by

¥ = al-p-ib e (14)

[XI. STEADY STATE

Agents in the economy choose at any point in time.whether 10 belong to the formal or the
informal sector. We do not allow the simultaneous participation in both sectors.

In the steady state the ratio of. informal to ﬁ-;rmal production or capital is constant
(constant 8) and the economy grows at .:a constant rate. We anaiyze first the case when there is
free entry into -either sector and aftei-war.ds the case when ther(:e'érq_ some entry costs into the

formal sector.

No Entry Costs to the Formal Sector

In steady state informal agents want to switch to the formal swbr whenever

Vig) < VEGR)

o, _
gP) <P — 1s)
where, - . | -
2. = ¥ = AT _fee gy
(1+eB)*
P = -Alog(1-5) >0

P is related 1o the decrease in utility due to expected capital expropriation. The function
g(8) can be thought of as the difference in utilities before fines.
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By the same token, in the steady state formals wan't to move to the _i_nformal sector when
8(6)= P. | |

In order for the informhl sector to be present in the economy, at least g(8 =-0) has to be
positive and greater than P, that is, | .

e -l > 2 @6)

Notc that the lefi-hand side of (16) is increasing in the tax rate. This means tha, given
the other parameters, the tax rate has to be hlgh enough if there is to be an informal sector. The
intuition for this is clear: The onl}; ::advantage of being in the informal sector is not paying taxes.

- Figure 1 shows g(B) as a th_nc‘fion ofﬁfqr the case where (16) obtains. Since P and A
are both positive, the inequality. m (16) implie'.;; [e" - (1-1)] >0, which is the condition for
&’(8) <0. The negative slope of the function g(B)' means that an increase in congestion (through
an increase in §) affects the informal sector rate of return more severel:y than it affects the formal
sector one. | | _

Figure 1 helps us 1dent1fy the stmay-state level of 8 and how it is affected by changts in

-_the parameters; Figure 1 is not used to descnbe transmonal dynamlcs In the steady state, any
individual is indifferent between the two sectors Thls occurs when the ratio of formal to
informal production is 8°, where gm )_-—-.P. 10 The growth rates of both sectors adju'st soas to
keep 8 equal to 8°; as we explain be.lc;v; thi's‘requires a net ﬂow of capital frdm the informal to
the formal sector. Note that values of B8 lower than }3 do not represent steady stam because at
those points g(8) > P, which means that all mdmduals prefer to be in the informal sector, thus

creating a change in §. By the same ;oken, for v_aluts of 8 higker than §8°, g(8) <P, which

The superscrigs "*" denotes steady state.
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means that all individuals prefer to be in the formal sector.
Let 7, be the cut-off tax rate at and below which there is no informal sector in the

economy, given the other parameters. That is, 7, is implicitly given by equation (16) with

. equality:
afe-(-t] = £ an
A
Then, the steady state level of 8, £, is given-by
i} [ 0 - ' T<T,
1 C1
B" =" g e[et_(1_cVI® A (13)
F st 1

. €
P* .

The effect of ehques in different parameters on the value of B can be exploined using
Figure 1. An im:rease in the probability of bzing caught— (X) or in the size of the penalty ()]
increases P, thus producing a decline in the relatwe size of the informal sector. Higher tax rates
hurt formals relatlve to informals; - and hence when T goes up, g{ﬂ) moves upwards and to the
right, thus increasing #". In fact, consldermg ﬁ as a functlon of tax rates ﬁ' is 0 for 7<7,, and
it increases monotomcally with 7 for T>7, (see Flgure 2)

‘When informai producers can use 2 higher fracnon of available public services (higher €),
the relative size of the mformal sector m the stmdy state obwously increases. A somewhat less
obvious result is that unprovements in exogenous producuvnty, measured by the parameter 4, |
result in a relatxvely bigger mformal Sector. 'l’he reason for. thls result is that for high tax rates
and given [¢* -(1-7)] >0, the mformal sector capmres a relauvely [arger fraction of the

productivity improvement.
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Growth

Recall the det_iﬁiﬁo_n of 8,

B = . (1-1) ok’ o k!

y F(l "‘t) -1 al’k F kF

Then for dﬁ/dr = (, the growth rates of the formal and informal sectors ﬁave to be the same.

From equations. (9) aﬁd_(l4), we know tnat if no capital flows from one sector to the other,

YY" = g(B7)-Ab = -Allog(1-B)+b] > 0
'l_‘his means that if no capital switches sectors, the growth rate of informal capitgl is greater than
that of forma.l capital,.' and, thus, @8 increases. Tl;is situation can not corrmpond'fo a steady state.
Therefore, m steady s_taﬁ; thcrc will be a constant movet;lent of capital from the informal to the
form:ﬂ sector. .The a_moimt of capital that switches sectors, &, is obtained from the condition of
‘equat ng rates and is given by

k*__, Dog(1-B)+5]

o 1€

p.
Note that the first order approximation for log(I-b) is given exactly by -b, thus if b is small ¥
will be very close to 0. '
The gro.\;vﬂl-.l'été of the economy is given by
k-’

F ’ -
- — >0 ,
W P - 9)

e -p =0

Subsﬁmﬁng for £ in the expression for o,



..._(I-i -:)ta .

oF = {€-U-1) (20)

(1-7)s® <z,
- Assume thaf b is small enouth so that the growth rate is very close to of-p. Given the

negative effect of 8” on of, the growth r_atc is decreasing in 8° when 8°>0. Hence, as can be
seen in equation (_2-0), when B°>0, the gaowﬂl rate decreases with 7 and e and increases with A
and b." | | |

Whan fhe s_neady-state size of the informal sector is 0 (v<7,), thc- model collapses to the
one analyzed by Barro and Sala-+ Martin (1992), in which o, s function of 7, s first increasing,
reaches a maximum at 1¥7'_=oz/(1 .-l-_az), and then declines. In our raodel, the bahavior of of with
respact‘ to7 debends 6n whether r,, 1s bigger or smaller than 7. Figures 3A aad 3B graph of for
T,<7 and T,>7, respectix;ely.. I'nf bolh cases, for r>a',, of always declines with 7.

' None th'at ,fhe rate-df ‘return (oz‘"), and, thus, the growth rate, is always deciining with the
tax ratc when there is an informal sector in the economy (8’ >0), even in the casé when higher
taxes could have posmve effects on producuvuy, in the absence of an mformal sector (see Figure
3A). Thc case when 7,<7’ is partlcularly interestir3 bccause it shows that the optimal tax policy
in the absence of an mformal sector (1) Tenders suboptimal retum and growth rates when an
informal sector is allowed for. Thc following explains why of-and, thus, the growth rate always
decx:eases w1th hlgher tax. rates When the tax rate rises, the relauve size of the informal sector |
' mcreas&s (i goes up). Suppose that despme such mmal increase in §°, cz" was hlgher than
_' Vbefore_. Comudermg the defimtl_ons for the rates of return in equauoa (4) and the assumption that
(- (A-0]>0, it must be the case that o/ increases proportionally moré than of; clearly, this is

not a §mady-§ta;e equilibrium (g(8) ¥d-aF is no longer equal to P). Utilities are equalized across
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sectors only when §° increases so much that of is lower than it was before taxes went up.

Entry Costs to Formality
We model the ac&ss costs to formality as a one-time- fee paid to government; this fee is
assumed to be proportional to the capital to become formal. As explained in the introduction,
this access cost reflects regulations -imposed by govermilent and its burmm. These -
regulations serve no direct purpose, and, hence, ﬂigy are a waﬁté of resources from the social
perspective. Let this one-time cost be given by ﬁle ﬁacﬁon 6 of c.apltal, where 0<5<1.
Informals will switch to the formal sector w.hen formal uﬁlity less emry costs exceeds

informal utility; that is, when
Vi) < VF((1.-'-§)k;)_
or,
g® s P - - as)

where,

P! = P + plog(1-3)
<P .

Note that P’ can be positive or negative.
Since formals face no entry costs to the informal sector, they will switch to the informal

sector when

gB) > {’

Hence, there is a zone of inaction, where nobo‘_iy' wants to switch sectors. .

-18- -



There are two cases to consider. The first occurs when the entry cost rate {§) is low
enough so that P> P’ >)\b In this case, we assume that g(8=0)> P’ " Thls case is presented
in Figure 4A."? The steady state level of 8 is given by the intersection of g(ﬂ) and P’ At g,
no formal agents want to move to the informal sector. On the other hand, informal agents are
indifferent between the two sectors. Note that if no capital flows from one sector to the other,
the informal sector will grow at a faster rate (8(8°)> \b). Therefore, in order to keep 8 |
constant, there will be a constant flow of capital from the informal to the formal séctor, as is the
case when there are no access costs. The ratio of informal to foﬁnal pljéduct.ion in the steady

state (8°) is given by

P 0 T < 1:", .
a1 1 @
B 1<4 "I_;ﬂ-(ll-t)]' _1 c >1_.‘l' @
1 € :
eP)H°
where,
1:;“[.;-_(1_1_-;)] = %’ ) | : ) - (22)

The second case occurs when the entry cost rate (J) is high enough so that P>Ab=P".
In this case, we assume that g(8=0)>Nb."® This second case is presemed in Figure 4B. B',is

given by the intersection of g(8) and Ab. In this steady state, neither formél nor informal agems

"This assumption is analogous to the one in equauon (16) for the case of no emry costs; it
makes possible the presence of an informal sector in steady state. :

In drawing Figures 4A and 4B, we assume that P’ is posmve The analysxs is the same if P*
is negative.

I3§ee footnote 11. .



want to switch sectors, and both of them grow at thé ;sa.me rate (g(8°)=\b). We have not
modeled the transition to the steady state; nevertlieles's;l the following is a rough characterization
of the trinsition in a nc-ighborhood around the steady state, n;:ighborhood-in which there is no
flow of capital from one sector to the other: In _Figﬁre' 4B between 3, and 6, no agent switches
sectors; however, between B, and §°, g(8)> )\b, s.o that o/> ~F, implying that 8 approaches §°;
and, between 8° and 8, , g(8) <\b, so that ' <-f ¥ ﬁnplyhg_ that 8 approaches 8°.

In this second case, the ratio of infonnal_to-fqnnal production in the steady state (8°) is

given by
’ o - | T < 1:,',’
T 1 l »
i . _ 1 kY 21”)
R T e L | e
1 €
e(Ab)® -
where,
t","[e“;(l-—t,’,')] = A'Tb , (22°)

Note that in this case the growth rate of the economy is given by of-p.
The relative size of the informal sector in this case is greater than that in the case of
sufficienty low entry cost rates, which in turn'is greater than that when there are no entry costs.

Consequentiy, the steady-state growth rate is highest when there are no entry costs to formality

and lowest when the entry cost rate is sufﬁqieﬁtly large.



IV. THE BEHAVIOR OF GOVERNMENT
Welfare

Let us define social welfare (W) as the sum of individual utilities. Then,

W= fﬁ(k)—;log(pk)dk + uBF + (1-p)B’ (23)

Given that the one time cost to become formal represents a pure wéste of resources, the
optimal policy will have §=0. If =0, formal and informal capital are interchangeable. This
implies that the first term in the r.h.s. of equation (23), which is a function of the current
distribution of capital, is independent of changes in policy parameters. Therefore, maximizing
welfare with respect to the policy parameters is equivalent t0 maximizing the last two terms in
equation (23).'*

In equilibrium, if the informal sector exists (8°>0), individual utilit& obtained in the
fom;lal sector is equal to that in the informal sector; therefore, B'=B". If the informal sector
does not exist (8*=0), obviously every individual’s utility depends on B". In either case,
maximizing welfare amounts to maximizing B”.

From the expression for opiimal individual utility in the fénna] sector (equation (7)), we
see that BF is a positive function of of. Therefore, maximizing welfare is equivalent to
maximizing o, |

As was shown in the section on aggregate growth, the growth rate is for all practical
purposes equal to -p, and, thus, it is optimized by maximizing of”. Therefore, maximizing

welfare is approximately equivalent to maximizing growth. From now on, when analyzing

14Note that since the optimal choice of parameters does not depend on the current distribution
or level of capital, the optimal solution is time consistent.

21-



optimal welfare and growth, we concentrate on the maximization of o,

There are a number of parameters in the model. We are going to assume that four of
them are policy parameters. They are the tax rate (7), the penalty rate (¥), the fraction of public
services used by informals (¢), and the registration-cost rate {§). They secem to be the parameters
that most realistically would be under government control.!® Note, however, that assuming that
tliese four are the only policy parameters does not mean that we are restricted to suboptimal

“outcomes; in fact, as we show shortly, using these four parameters appropriately allows us to
_attain the optimal outcome.

From the perspective of social welfare, it is clear that 6 must be set equal to zero. What
about 7, b, and ?

Consider the relationship between o and 7 for given b and e. This is represented in
Figures 3A and 3B. We see that of reaches a maximum at 7o Wwhen 7,<7, and at 7 when 7,>7.
In both cases 8°=0. That is, in order for welfare, growth, and o to be maximized, it is
necessary that the-informal sector vanishes.

The maximum at 7 is superior to the maximum at 7,. As we know, a maximum at 7,
occurs when 7, is rélatively low; from (17), we learn that 7, is low when the economy is
eiogenousl; verg; productive (high A}, public services do not contribute much to production (low
), p_érﬁcipatipn of public services by informals is significant (high ¢), and the penalties are not
_\-'ery severe (l_ow b). Tht;refore, by increasing the penalty rate and decreasing the fraction of
publigi sefvices used by informals, 7, can be raised until it is at least as .big as 7. In this way, o,

Tt

<

lsWt.e keep the assumption that the probability of detectlon (M) is exogenously given. In reality,
this probability may be controlled by both government and economic agents, the former by
. determining the amount of resources dedicated to policing the informal sector, and the latter by using
appropnate "hxdmg" strategies. We keep A exogenous to simplify the analysns
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would reach a maximum at 7,
Hence, when the pollcy variables can be changed with no cost, the optimal policy is
r=71,=7. The fact that the opumal outcome is achieved wuh a propomonal tax rate is explamed
" by the congestion externality. As Barro _and Sala-i-Martin (1992) show, 7 can be thought of as
- the user fee which effectivel.y intemaliz'& the congestion effect.
We have assumed that there |s i;o cost associated with maintaining the penalty ratc at a
certain level and preventing_inforrﬂél? from using some public services. More realistically, if a
more severe policy towards infqnﬁals': involves a higher implementation cost, the opﬁmﬂ policy
.will consist of having the actuai tax rz'm; 7 equal to 7,, and having b and ¢ such that 7, is less than
but close to 7; to be precise, ciptimal‘b and ¢ occur when the marginal cost of adjusting b and ¢
(cost of pohcmg the informal sector) is. equal to its marginal benefit (which comes from having
the tax rate, 7=7,, closer to r) Thls analys:s has the implication that opumal policies may seem
to undertax the economy, for the optimal tax rate in this case falls short of . Raising the tax
rate to undertake what appear's't._b be' p'r-o.ﬁtable public projects hurts the economy, for it invites |
the formation of an informal sector. ,
Finally, althouéh the vamshmg of the informal sector is necessary to optimize social
welfare, it is not a sufﬁcien; coﬁdiﬁqﬁ. Notice; that if the penalty rate (b) is high enough or the
 fraction of rpublic services used b:y :info;'mals (¢) is low enough, no agent will choose to operate in
the informal sector. Neve_rtl@eles_s; th.e' tax rate may not be at its optimal value.
- Let us summarize and w@idé -s;'or.ne economic interpretation. For given parameter
values, if the tax rate is below a certam threshold level, there is no informal sector in the
economy. “This is because the costs of being informal (penalties and less usage of public

services) are ;_bigger than its beneﬁts (avoiding taxes). In fact, as the tax rate increases from low
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levels, productivity and welfare rise for everyone because the distortionary effect of taxes is more
~ than compensated for by the beneficial effect of public services (which, of course, are wx
financed). Government would want to raise the tax rate up to the point where productivity of
public services is maximized. However, this optimal rate must be below the threshold rate;
otherwise, the presence of the informal sector would add to the distortionary effect of taxes and
this rate wou'_ld no longer be optimal. To ensure that the threshold rate is at least as high as the
optimal tax raie. gover.nmént can increase penalties and prevent inforq';als from using public

services, thus making informality less profitable.

Bureaucracy and lnformality

From the ananysxs in thc ﬁmvxous section we learn that, for given parameters, an
_ abpro_pnate reducuon of the tax rate and a sufﬁclent severity towards the informal sector
| eliminate the mcent_lves for econonuc_: agents to become informal. If everyone is better off
witho:ut an informal sector, why may govemﬁ:ént-not pursue a policy to eliminate it?

We haw;.- uuned go\iémment as an impersonal enﬁty. In reality government is managed
by a bureaucracy. Thls bﬁréauc_:racy has the power to collect taxes and penalties and to
adnﬁi;ister the use of public services. |

The bureaucracy’ coliécts penalties from informal agents, We have assumed that these
penalties are not usqd to proguée i)ublic services. If in fact the bureaucracy appropriates at least
some of the penalty rg.venues,- it has the 'im-:el_lﬁve to promote the formation and growth of the
informal sector. If the informal sector were to disappear, burcaucrats would lose their special
rents. | | |

The behavxor of the bum""'qcy depends on the degree of cohesion and coordination
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among its members, the extent of its power to dictate policy, and its planning horizon.

Shleifer and Vishny (1993) compare the case of a bureaucrécy which behaves a's a single
monopolist with that composed of a number of independent monopolists. They show that the
latter type of bureancracy leads to more corruption and economic distortions than the first one.
They also point out that 2 we!l coordinated bureaucracy is more proﬁtablé to its members.

The behavior of the bureaucracy is also determined by its power to control different
policy instruments such as tax and penalty rates, entry costs to formality, and usage of public
services. When the bureaucracy is more accountable to the public, through an effective use of
the political mechanisms of democracy, the powers to legislate in its own behalf diminish. The
bureaucracy may have limited power over some policy instruments and vasf -bowers over others. -
For instance, a bureaucracy with smail legislative powers may have little éonirol over .the
determination of tax rates but a large control over penalty -ratcs and regisiration costs.to
formality. The characteristics and strength of bureaucracy’s power ciiange c(nisic_ierabfy from |
country to country. Related to the extent and qualifications of its power is the. fime horizon the -

- bureaucracy considers in taking policy decisions. The analysis presented so far in the paper
helps us understand this decision-taking process. | |

Policy decisions affect the relative size of the informal sector at any point in tiine (8"} and
its growth rate (v). As it was shown in previous sections, a relative 'cxbansion of the_ informal
sector produces higher congestion of puﬁlic services and, consequently, lower growth.
Therefore, ﬂlere tends to be a trade-off between a larger size of the in_fonnal sector (and, thus, a
larger base from which to collect penalties) now and in the future. If 'th'e buréaﬁcracy’s planning
horizon is rather short (may be because it follows the cycle of popular elec'tifons), it will sacrifice

growth for a larger informal sector now. Depending on its power to control policy instruments,
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the short-sighted bureaucracy will dictate high tax rates and rather low penalty rates, will make
more public services available to informals, and will restrict the access to formality. A
bureaucracy that enjoys a large planning horizon will take into account growth considerations
more seriously, understanding the negative effect of the congestion of public services on growth.
This bureaucracy will -in fact be interested in a healthy formal sector, for it provides the
resources to produce pubiic services, which in turn determine the productivity of the informal
sector. Relative to the shox_‘t,—sighted bureaucracy, this will impose lower tax rates, higher penalty
rates, less access to pﬁblic services by informals, and fewer resirictions to formality. The far-
sighted bureaucracy behaves similarly to those which are accountable to the public, in so far as

. th-e:i.mportance'paid to grou)ﬂl is concerned. _

The presence and- traits of the informal sector in different countries is very much related

_ to the characteristics of their burwucracy

V. PRODUCTION UNCERTAINTY AND CAPITAL MARKETS

In this section we-extend the simple model by introducing production uncertainty and

capital rparkc@'. As it-was pointed out in the introduction, one of the most important

characteristics of informsality is the inability to use capital markes. That is, informal firms have
restricted ac;ws to credit, and their ability to participate of joint ventures and insurance markets
is limited. In order to- x.nbdel tlﬁs featre, we need to introduce some kind of uncertainty; we
have chosen to introduce uncenamty in the production function. |

We keep the sat'ne. f&mﬁs as in the simple model pmentnd in previous sections, not
considering entry co-sts. |

- /The net-of-tax flow of production for individual firms in the formal sector is given by
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= ofokdt + dokdy, - | 29

where,

]

Each agent chooses the fraction w; of her capital, ,, that she wishes to use for production. The
net-of-tax expected return or flow of production per unit of capital is given by ofdt. The
variable z; follows a standard Brownian Motion or Wiener pfoc&ss“. —The processes z; znd z; are
independent for i different from ] The parameter ¢ is the variance of return. Then, the
variznce of net-of-tax return is given by odr, where a’=o(l-1)_; and-r is. the tax rate. We
assume ¢ to be constant.

The flow of production for individual firms in the informal sector is

¥ = alokdt + cwkds, L - @9
where,
of = A(vsﬁ)ll ' '0<e<l |
¥y

The expected production flows o and o are the same as-in previous sections.
We assume that formals can use the capital market for lending, borrowing, and
divefsi_fying risks. Informal producers cannot use the capital markets, for they have no legal

claim to their capital stock.

I“'I'lmt is, Z(t) has smnonary independent i mcrements continuous sample paths and is nomally
- distributed with mean zero and vanance t. _
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The Formal Sector

The formal sector is formed by a large (infinite) number of agents. There is also a large
number of intermediaries in the capital market. These intermediaries borrow assets from formal
agents and invest them in any of the individual technologies. Suppose a given intermediary with
total assets equal to @ invests in N different technologies, using a/N units of capital in each of
them. The total rewrn is given by

N
R = a(aFdt + —1—2 a'dz)
NS

Since the z; processes are independent, when N goes to infinity the stochastic part of the
return converges to 0. Hence, using this strategy the intermediary obtains R = aa’dr. It is clear
that this strategy is the best one available to the intermediary: any other produces the same
expected return but a higher variance. The large number of intermediaries precludes the
possibility of any of them taking into account the congestion externality. We assume that capital
markets are competitive and that there are no adminisirative costs to intermediaries. Then, given
that the production technology is constant returns to scale, intermediaries will borrow and lend at
the same interest rate . In summary, agents in the formal sector will always choose to operate
through the capital market, for that allows them to diversify away their production risk.

The ability to use capital markets allows formal agents to ignore the production-related
uncertainty in their optimal decision making. Formal agents now face the same problem as in the
case with no uncertainty in production. Therefore, the solution for optimal consumption and

growth rate in the formal sector is the same as in section IL.



The Informal Sector

Informal agents cannot use the capital markets so that each producer operates her own
technology. Consequently, they cannot diversify away the risk inherent in production. The
underlying assumption is that informals will not choose to form coalitions since they cannot
enforce contracts. As we said above, informal agents cannot enforce contracts because they have
no legal claim to their capital stock and do not enjoy the protection of courts of law.

The budget constraint for informal agent i is

dk, = w'okde + cwkdz, - cdt - bldy, 26
Equation (26) is the short-hand expression for the stochastic integral of k;(z). Note that, as
opposed 10 z;, g; is continuous in time but not in the state space.

Note that of can be interpreted as the effective borrowing rate for informal producers.
Production in the informal sector is carried out by family firms. In this sense the size of each
informal firm is very small (it is actually negligible in our model). On the other hand, in the
formal sector, firms work jointly to diversify away their production uncertainty. In this sense,
formal firms are much larger than informal family firms.

Informals maximize U subject to (26). Let V/(k) be the maximized current value of total
expected utility U, starting in state k,. The Bellman equation for V' is

pV k) = MAX {log(c) + Vi) o j—c) +%Vki(ki)m,?kizoz

Cply

@7
+A[VikQ-B) -VK)]D)

The first part of the expected change in total utility corresponds to the continuous
variation in capital given by production and consumption. The second part is the standard
infinite variation correction for Ito processes. The last part is the discontinuous change in utility
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caused by expected penaities.

The F.0.C.s for maximization are given by

1 )
—=-Vi(k) =0
- £k

i (28)
IV )k, + Vak)oklc® = 0
We obviously require that w; be greater than 0 and smaller than 1. We choose not to impose this
constraint directly; instead, we constrain the parameters of the model (as explained below) so
that the condition obtains. The two equations in (28) are independent, and the second one is

linear in the optimal fraction of capital used (w,); therefore, we can solve for w; as follows:

a!

T TV ok, =
Vik)

The optimal fraction of capital used in production (w) is increasing in the expected return and
decreasing in the variance. The term in parenthesis in the denominator is the Arrow-Pratt

measure of relative risk aversion.

Substituting (28) into (27), we get a differential equation for V' with boundary condition

lim Vi(k@)e™ =0

=aa
The solution for V' is given by
Vik) = Liogpk) + B’ 29)
P

where,



Iz
pl-1 -!--5—+liog(l-b)-l
P|2p o p

The consumption function and optimal rate of utilization are given by

¢ = pk;
ol
g

We ensure that the utilization rate belongs to (0,1] by assuming o < ¢’

Given optimal consumption and utilization rates, capital evolves according to

dk; = (E;-P}ldt - bkdg, + —:;kfizl

g

Now, aggregate informal capital is

k' = (1-p) Bk ieh

To get the evolution of aggregate informal capital (k), we take expected values (over

(30)

3D

agents) in (31). Since the z; processes are independent, Ekdz/iel} = 0. Hence, the growth rate

' of the informal sector is given by

I

Y=—-Ab-p

o
o2

Steady State

In steady state informal agents want to switch to the formal sector whenever

Vi) s VAK)

or,

=31-
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&p) < P (33)

where,

Vo

_le
&) = E-;; «f
P = -Alog(1-b)

Formals, in turn, want to move to the informal economy in the steady state when the
inequality in (33) is reversed. Hence the rest of the analysis is the same as in the case of no
uncertainty. The steady state (8°) obtains when equation (33) is given with equality. As before,
the key element that ensures the existence and stability of the steady state is the negative slope of
2(8) (Figure 1 also applies to this case). The new element here is that higher congestion also
reduces the rate of capital utilization in the informal sector: When of decreases because of a
higher §, uncertainty becomes relatively more important, thus lowering utility in the informal
sector.

Using Figure 1, we note that when the production uncertainty increases (o” rises), the
curve g(8) shifts to the left, thus decreasing 8°. More uncertainty hurts the informal sector thus
decreasing its relative size in steady state.

From equstion (33) with equality, we can get an expression for 8°, when 87 >0,

o 1
(1+ep”)* = ;;, --(l—t) + {(1-1:)2 + ZP%}Z] 34)

Note that 7, is implicitly given by equation (34) when 8°=0; and as before, if 7<7, then §7=0.
The growth rate is given by the same expression as in the case of no uncertainty (equation

19), although the switching term is slightly different. The qualitative implication for growth and
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welfare are similar to those of the simpler model.

VI. CONCLUDING REMARKS

This paper studies the emergence of informal sectors and their impact on growth and
welfare. We argue that the rise of informal sectors is a nawral consequence of the restrictions
imposed by governments on optimizing agents. An informal status entails many disadvantages;
namely, inability to use the capital and insurance markets, lack of access to important public
services, and propensity to suffer penalties and expropriations. Nevertheless, despite those
disadvantages, some economic agents choose to become informal because the restrictions
government imposes on them, by way of taxes and regulations, are overwhelming.

Economies with larger infrrmal sectors are more inefficient because of the disadvantages
inherent to informality and because the loss of tax revenues hurts the provision of public goods
and services. In this paper, we show that such inefficiency is reflected in low rates of remrn to
all investment, stagnant growth, and suboptimal social welfare.

What explains government’s socially inefficient behavior? It has been argued that such
behavior can be explained by the inertia of bad laws, designed to meet the social needs of other
times and places. However, this explanation begs the question: what explains such inertia? We
believe that bad laws, far from being removed, are put forward because they benefit groups in
power. In this paper, we have identified such groups with government bureaucracy, which
controls public services and has the power to expropriate capital from informal agents. It thus
follows that bureaucrats, having a vested interest in a large and growing informal sector, create
the incentives for informality.

In reality, the bureaucracy is not the only interest group in society. Many groups would
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like government to legislate regulations on their behalf. As those special regulations are
implemented, informal sectors, trying to avoid them, arise. With widespread informality, society

at large suffers.
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