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Abstract

The paper quantitatively investigates, in general equilibrium, the interaction be-
tween the firms’ choice to operate in the formal or the informal sector and government
policy on taxation and enforcement, given a level of regulation. A static version of
Ghironi and Melitz’s (2005) industry model is used to show that firms with lower pro-
ductivity endogenously choose to operate in the informal sector. I use cross-country
data on taxes, measures of informality, and measures of regulation (entry and compli-
ance costs, red tape, etc) to back out how high the enforcement levels must be country
by country to make the theory match the data. Welfare gains from policy reforms
can be fairly large. I find also that welfare gains from reducing regulation are almost
twice those computed for the tax policy reform. Finally, distortions associated with
informality account for a factor of 1.5 of the output per capita difference between the
richest and the poorest countries.

1 Introduction

The aim of this paper is to quantitatively investigate the interaction between firms’ choice

to operate in the informal sector and government policy on taxation and enforcement,
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given a country’s institutional characteristics and regulation. I follow Schneider and Enste
(2000) in defining informality as "unreported income from the production of legal goods
and services, either from monetary or barter transactions, hence all economic activities
that would generally be taxable were they reported to the tax authorities".! The size of the
informal sector measures, therefore, the value of the production under informality. And
informality is both a widespread phenomenon and quite significant part of the economy
across countries. Recent estimates by Schneider (2007) show that the size of the informal
economy in 2004 equals 7.9% of the official GDP in the United States, 16.3% in Sweden,
23.2% in Italy, an average of 15% in rich OECD countries, and about 42% on average in
African and South American countries. Asian and Eastern European countries display
similar patterns, with averages ranging from 30% to 40%. And the trend from 1999 to
2004 shows that for many countries, informality is indeed increasing. For others, at best,
it has remained constant. And, as we see by the estimates, informal production is a ma-
jor component of economic activities in developing economies and therefore a subject of
great importance in the public policy debates in these countries. Thus, this paper also
contributes to those debates.

There are at least two reasons why we should worry about informality. The first is a
fiscal one. Assuming the existence of publicly provided goods to be financed from tax
collection, a smaller tax base implies a higher tax burden on formal agents. The second
reason concerns the informal agents being on the shadow of the law, with no or less ac-
cess to the forementioned publicly provided goods, including courts of law, just to give
one example. Moreover, they may be infringing regulatory, labor-market and product-
market obligations, which can guarantee quality of the goods and services produced in
the economy.

The reasons mentioned above are at the same time benefits of formality. Formal agents
have a wider access to the goods provided by the government and some of collected taxes
are to finance socially-efficient regulations. Farrell (2004) gives a more detailed descrip-

tion of these regulations. In the model, however, I only denote by regulation or red-tape

!Emphasis here should be given to the fact I am only considering legal activities, even though the non-
compliance with taxes and regulations or the lack of proper registration (when mandatory) would typify

them as illegal.



those obligations that are socially inefficient. Therefore, I consider low regulation as a
sign of a country’s good institutional quality. Making a parallel to what Djankov et al
(2002a) name the "tollbooth" view of the public choice theory of regulation, countries with
better institutional quality are those where bureaucrats are less able to extract rents or
bribes through inefficient regulation.? In this interpretation, all social-efficient regulation
is financed through taxes and is ceteris paribus represented by larger government sizes.

Traditionally, taxation has been blamed for the size of the informal sector. However,
it cannot explain all the variation in informality that we observe across countries. An al-
ternative explanation should also rely on the monitoring or enforcement against firms in
the informal sector, on the level of regulation, and potentially on a country’s institutional
quality®> Hernando de Soto’s The Other Path (1989) is very vocal about this new strand
of literature which stresses other determinants than just taxation to impeding entrepre-
neurs of joining the official market economy. Following de Soto’s work, many papers
have attempted to qualitatively explain those mechanisms involved in the determination
of informal economies. However, few have quantified the effects.* In this paper, I de-
velop a quantitative theory using the main determinants of informality, namely taxation,
enforcement, and regulation. In doing so, I am also able to analyze general equilibrium
effects. My specific interest is in analyzing the elasticity of informality with respect those
main determinants. I also perform some policy reforms, under a public finance perspec-
tive, exploring these elasticities.

Before presenting the model, I briefly review the literature on informality. As men-
tioned before, the informal economy is the subject of a vast literature. A thorough review
of this literature can be found in Schneider and Enste (2000).°> Rausch (1991), followed by
Fortin, Marceau and Savard (1997), Amaral and Quintin (2006), Antunes and Cavalcanti

The government in my model can be interpreted a la Banerjee (1997), where there is a conflict of interest
between the government and bureaucrats. The government maximizes household’s utility at the same time

as bureaucrats want to use red tape (or bad regulation).

3PFriedman, Johnson, Kaufmann, and Zoido-Lobaton (2000) compare different views explaining the de-
terminants of informality and dismiss the pure taxation view.

* Antunes and Cavalcanti (2007) and Fortin, Marceau and Savard (1997) are among those few. However,

they do not focus on the government policies studied in the present work.
>An even more recent survey of the literature can be found in Antunes and Cavalcanti (2007).



(2007), Paula and Scheinkman (2007) and many others, analyze informal economies using
the "span of control" model of Lucas (1978). In these models, agents are heterogeneous in
their managerial abilities.® In an alternative approach, I model firms with different pro-
ductivities. Since my focus is not on occupational choice, a model with firms seems more
appropriate. Fortin, Marceau and Savard (1997) and Sarte (2000) model firms closely to
the model in the present work. However, the first paper considers a homogeneous good
(while I have differentiated ones), and Sarte (2000) considers both informal and formal
tirms, equally dividing the production in a specific industry. In my model, a firm with
productivity z produces a corresponding differentiated variety 2 and all firms with the
same productivity level are in the same sector (formal or informal).

Rausch (1991) was probably the first to formally model the informal sector. However,
he resorts to a minimum wage policy for large firms in order to create the informal sec-
tor. In Fortin, Marceau and Savard (1997), there is also a minimum wage. My model cre-
ates informality without resorting to minimum wage and still smaller firms endogenously
choose to become informal. Azuma and Grossman (2003) provide a theoretical model of
the informal sector where informality exists because firms’ productive endowments are
not perfectly observable. Then, the government cannot optimally extract resources from
firms. Finally, Loayza (1996) adopts a different approach by studying an endogeneous
growth model where informality impacts the rate of economic growth.

I consider an economy which consists of two sectors: a formal and an informal one.
The sectors are structured in monopolistic competition a la Dixit-Stiglitz, with heteroge-
neous firms which draw a productivity level from some given probability distribution.
There are no firms with different productivities producing the same variety or different
goods being produced by firms with equal productivity. The model of monopolistic com-
petition implies that the representative household consumes all varieties. My modeling
strategy closely follows the static version of the industry model of Ghironi and Melitz
(2005) and Melitz (2003), both based on Hopenhayn (1992).

There exists a fixed regulation cost « in the formal sector.” Further, firms in the formal

®In the case of Fortin, Marceau and Savard (1997), the agents are, in fact, firms with different managerial
abilities.
"We may interpret « as a cost of complying with the formal sector, e.g. set-up costs, registration costs,



sector also pay a proportional tax on production at a constant rate 7.

Another choice for the firm is to operate in the informal sector. In this case, there is
no fixed cost. However, there is an enforcement cost proportional to output. This cost
is the result of the probability of being caught in informality and the corresponding fine
(or punishment). Fortin, Marceau and Savard’s (1997) interpretation of this kind of cost is
that firms engage in some costly activity to avoid being caught and pay the penalty. It is
assumed that firms are better off paying the cost than risking being caught. I model this
enforcement mechanism as a constant rate e on the total production of informal firms. And
this leads to a third interpretation, in which the government’s enforcement technology
destroys a fraction e of the output of informal firms.

The government relies on taxation on formal businesses and the net revenue from en-
forcement. It spends its revenue on exogenous government expenditures and on the costs
of enforcing informal firms. The formal sector contributes to revenue, but generates a
waste in the economy, due to regulation. Thus, regulation creates a distortion in the for-
mal sector. Since government expenditures are given, a smaller formal sector would in-
crease the tax burden on formal firms. At the same time, enforcement reduces informality,
but is costly, thereby creating another distortion in the economy. The government task
is to balance these distortions on the two sectors and raise enough revenue to finance its
expenditures.

I use cross-country data on taxes, measures of informality, and measures of regulation
(entry and compliance costs, red tape, etc) to back out how high the enforcement levels
must be country by country to make the theory match the data. This quantitative exercise
provides three outputs: first, the measures of enforcement can be compared with (indi-
rect) measures of enforcement differences across countries, as a sort of "test" of the model.
Second, I can ask a set of quantitative public-finance questions, for example concerning
policy reforms on taxation and enforcement rates and the shadow dead-weight-loss of
regulation costs. Third, I can use the model to account for how much informality reduces
output per capita across countries.

The model quantitatively accounts for the degree of informality and other key aspects,

such as size of government and regulation costs. The computed enforcement positively

red-tape, and resources spent on paper work.



correlates with measures of tax compliance. Moreover, enforcement is positively corre-
lated with regulation and government expenditures and, as expected, it is negatively cor-
related with the size of the informal sector. There is some scope for policy reforms (using
e and 7 as instruments). In general, most countries would do better to decrease informal-
ity, although some would benefit from increasing it. In both cases, the welfare gains can
be fairly large. Countries benefiting the most are those with lower regulation costs. This
suggests that reducing regulation costs is a more effective policy for increasing private
consumption and reducing informality. In particular, since regulation is a distortion in
the formal sector, it should be zero. However, the model here takes regulation as given
and its determination are outside the scope of this paper. Nonetheless, the model allows
us to measure what countries would gain from decreasing regulation (x). This is done by
computing the shadow value of decreasing regulation. Thus, we do not know how much
it would cost to allow this decrease, but the model allows us to compute the benefits. Fi-
nally, I perform some counterfactual experiments by reducing the regulation costs. As a
by-product of the model, I can account for how much the distortions associated with in-
formality reduce output per capita across countries. I found that these distortions account
for a factor of 1.5 of the output per capita difference between the richest and the poorest
countries.

The paper is organized as follows. The next section presents the model, the definition
and the characterization of equilibrium as well as some comparative statics. The follow-
ing section brings the baseline calibration and the quantitative assessment of the model.
Section 4 considers some policy reforms. First, I analyze the reallocation of taxes and en-
forcement and second, the shadow value of regulation and a counterfactual experiment
are analyzed. In section 5, the model accounts for income differences across countries.

And finally, some concluding remarks are presented in section 6.



2 The model

2.1 Basics

Firms There is a continuum of firms of measure 1. Each firm produces a differentiated
good indexed by z € (2. Firms are heterogeneous as they produce with different tech-
nologies, z, given by a distribution probability F'(z) with support [zmin, 00) and zmmn > 0.
A firm with productivity z produces Az units of output per unit of labor, where X is just
a parameter (A can be interpreted as aggregate labor productivity).® Productivity differ-
ences across firms then translate into differences in the unit cost of production (w/Az). The

production function can be written as

y(z) = Azl(2), (1)

where [(z) is the labor employed by the firm with productivity z.

Firms can choose to operate in the formal or the informal sector. Producing in the
formal sector requires the payment of a (fixed) regulation cost ~ (measured in terms of
labor) and the payment of a proportional tax rate 7 on the firm’s total output y(z). Firms
in the informal sector pay a proportional enforcement tax e on their output. The profit
maximization problem of a firm with productivity z is

rg(g)xl’[(z) = (1 —71Zr — €Z;)p(2)y(z) — wl(2) — Zpwk, (2)
where 7; is an indicator function that takes a value equal to 1 if the firm is operating in
sector J = F, I (formal or informal, respectively).

Representative Household The economy is populated by a unit mass of atomistic
households. The representative household owns all firms and supplies L units of labor
inelastically in each period at real wage w. She maximizes the utility from the composite

household’s consumption (C') and the level of publicly provided goods (G):

U=u(C,G), 3)

8To clarify, z indexes both the firm’s variety and its productivity. Therefore, a firm with productivity =

produces a corresponding variety z.



where C = ([, c(z)0=V/0qz) 707D 9 > 1 s the elasticity of substitution across goods
and c(z) is the household’s consumption of good 2. G takes the same aggregator form
as C. Then, G = (|,

arguments. The budget constraint of the representative household is:

o 9(2)0D/04z) ?/= " The utility function u is increasing in both

C < wL +p +11,. (4)

The household earns labor income wL plus the profits in the formal (IIr) and informal
sectors (II;). She spends her total income buying the composite consumption C.
Government The government collects taxes and enforcement penalties. Enforcement
generates a revenue E = eY;; however, there is a cost U(E) (with ¥/(E) > 0) to exert
this enforcement. The government spends its net revenue on the purchase of the publicly

provided good G. The government budget constraint is:
G+ Y(E) < 7Yr + €Y7, (5)

where Y/ is total output in sector J.
Resource Constraint Define Y as total output. Then, we can write the resource con-

straint of this economy as:

Y =Yr+Y; =C+G+U(E). 6)

2.2 Prices and profits

Individual good demand The individual demand for good z is y(z), such that

y(z) =Y [ps(2)] ", @)

where p;(z) is the price charged by a firm with productivity z in sector J.?
Prices All firms face a residual demand curve with constant elasticity ¢ in the output
market, and they set flexible prices that reflect the same proportional markup 6/(6 — 1)

over the marginal costs given by

0 1 w

P2 = G A= T =T ae ®)

9See the appendix for the derivation of individual demand.
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The above price is derived from the firms’ profit maximization problem (2) subject to
individual demand (7). The derivation is in the appendix.

Given the price function (8), we can write a relation between the price in both sectors:

_ (I—e¢)
pr(2) = (1= T)pz(Z)- )

Prices in the formal sector are proportionally higher to those in the informal sector if en-
forcement is lower or taxes are higher.

Profits Now that we have derived the equilibrium price, we can express the profit of a
tirm with productivity z as:

(1 — TIF — €I]>

HJ(Z) = 9

s (2)]?Y = Tpwe. (10)

This allows us to study how profits change with productivity

@:(I—TIF—GI])G_l
0z

Since § must be greater than 1 and so far as z > 0, which I assume, profits are monotoni-

ps(2)] Yzt >0, (11)

cally increasing in productivity, as should be expected.
Now let us check the second derivative:

0711, 0-2)(0—1)

022 9 ps(2)]) Y22 z 0ifd z 2. (12)

=(1—7Zp —€eIj)

The profit function can be concave or convex in z, depending on the level of 0, i.e. the
elasticity of substitution across goods. When goods are highly complementary (1 < 0 < 2),
the function is concave with respect to z, whereas the profit function is convex when goods

are more substitutable (6 > 2).

2.3 Definition of equilibrium

Now that the model has been described, I proceed to define and verify the existence of
the equilibrium for exogenous policy. Before, let me state some assumptions. If x = 0,
the problem is trivial. There is a bang-bang solution, where all firms choose the formal
(informal) sector if and only if e > (<) 7. This can be seen more clearly by checking the

profit expression in (2). To make the problem more interesting, I assume that x > 0:

9



Assumption 1 The regulation cost is positive, k > 0.

Conceivably, x could be lower than zero. And, in fact, Gordon and Li (2005) argue that
governments could impose high taxes on formal firms while providing various kinds of
subsidies in the form of tariff protection, inflation, etc. These benefits could be translated
to negative regulation costs. However, this argument cannot be applied to the present
work, since the model is in general equilibrium. Thus, high taxes are directly associated
to higher publicly provided goods, GG. The various kinds of subsidies and socially efficient
regulation, if they exist, are in fact embedded into G.

The next proposition describes the conditions for equilibria in the model when x > 0

and policy (e, 7) is exogenous.

Proposition 1 Given assumption 1, for e < 7, all firms operate in the informal sector. For e > T
and a sufficiently small zy, > 0, there exists a unique threshold value z* € [z, 00) such that

Op(2*) = 1;(2%), firms with z < z* operate in the informal sector, and firms with z > z* operate

in the formal sector.

Proof. The first result of the proposition is quite trivial. If e < 7 and x > 0, the profit
function for the informal sector is always above that for the formal sector. Intuitively, if
operating in the formal sector becomes too costly (a higher proportional and fixed cost),
then no firm is willing to be formal. To prove the second part of the proposition, for now
assume Zzpi, = 0. Then, we know that IIz(0) = —wx < 0 (by Assumption 1) and I1;(0) = 0.
Thus, I1x(0) < II;(0). To prove the existence of a single crossing, I need to show that (i) the
slope of the profit function in the formal sector is higher than the slope of the function in

the informal sector; and that (ii) the crossing happens for a finite z*. The slopes are given
ollp _ Oll;
> .

9z~ 0z
R Ol B L IO b
(=D pe) > (1= i)

ol 2

= -

11
by the derivative % To show (i), we need that
z

|
—




The last inequality is true iff e > 7, which we assume. To prove (ii), we define g(z) =

IIp(z) — II;(2). We need to show that lim, ., g(z) > 0:

o) = LoD ey —wn = D -y

o) = S5 (120) ey = S oy

i} “_”G:i)l_g‘“‘e)_ [eatat] 7o

- o0 (=) 00| [etpatas) v

0—-1

lim, . g(z) is determined by lim, ., 2°~!. Since § > 1, lim, o, 2/7! = lim, . g(2) = 0o >
0. Naturally, what is left is to guarantee that z* > z,;,. We assume z,,;, to be sufficiently
small, so that the unique threshold always exists. In the case z.,;, is not sufficiently small,
then Il p(2min) > 7 (2min) and all firms operate in the formal sector. In that case, 2* = zin
and the equilibrium is still unique. =

The reason why we need the assumption that e > 7 in the second part of the proposi-
tion is quite straightforward. If the opposite occurs, the first part of the proposition shows
that no formal sector exists. The individual firm faces a decision to operate in the informal
sector, paying an enforcement rate e, or to operate in the formal sector, where not only the
tax rate is higher, but there also exists a positive fixed cost on top. Clearly, it is not worth

being formal.

The following plot illustrates the single crossing property described in Proposition 1.

Now, the definition of the equilibrium follows:

Definition 1 An equilibrium with exogenous policy is a set of allocations of the good {y(z)}, a
productivity threshold =*, and prices w and {p(z)} such that: (a) given exogenous government
policy (7, e) and wages w, firms maximize profit; (b) given prices (w, {p(z)}) and exogenous gov-
ernment policy (7, e, G), the representative household maximizes composite consumption C; (c)

the budget constraint of the government holds with equality; (d) markets (for both labor and goods)
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Figure 1: Single crossing property of the profit curves

clear; and, finally, (e) firms with productivity z < z* operate in the informal sector and firms with

z > z* operate in the formal sector.

2.4 Parametrization of the productivity distribution

I parametrize the distribution of productivities following Ghironi and Melitz (2005). They
assume the distribution to be Pareto with lower bound z,,;, and shape parameter & > 6 —1.
Parameter k indexes the dispersion of productivity. The standard deviation of log pro-
ductivity is equal to 1/k. And the condition that & > 6 — 1 ensures that the variance
in firm size is finite. The distribution of productivity, which is Pareto, also induces the
distribution of size of firms to be Pareto. Ghironi and Melitz (2005) claim that this distri-
bution fits firm-level data for the U.S. quite well. The cumulative distribution function is

F(2) =1 — (2min/2)" and the probability distribution function is given by

f(2) = kzF, 2771 (14)

12



Considering the threshold equilibrium described in Proposition 1, we can compute the

share of firms in the formal sector using the CDF:
1—F(z%) = (me/z*)k, (15)

and since there is a measure one of firms, the number of firms in the formal sector, N,

equals (zmin/2*)".

2.5 Determination of equilibrium

This section shows the analytical solution of the equilibrium considering the parametriza-
tion of the productivity distribution given in the previous subsection. It is enough to solve
for only three endogenous variables to determine the equilibrium, namely, the threshold
of productivity z*, the wage w, and total output Y. For this purpose, we need three equi-
librium conditions.

The first equilibrium condition is the cutoff condition IIx(z*) — II;(z*) = 0, where the
two profit functions cross. Using the profit expression (10), the condition becomes

1—e)

(1=7) i _
pe()]"Y — k=

; [pr(2M)]7Y. (16)

Substituting for the price equation (9) and after having done some algebra'®, we get the

following expression:

i = (17)

0 1-0 ()\z*)e_l w?
Ok Y

B ) = (1= 7 - - o]
We can express the left-hand side as a function ®; of the threshold z*. The right-hand
side is a simple function of the other two endogenous variables: w and Y. Remember
that I consider 7 and e to be exogenous policy variables. Moreover, so far, the equilibrium
condition refers to the optimal choices of firms, which take these policies as given.

Another equilibrium condition to consider is the labor-market clearing, which is given
by

/OO %dF(z) + k(1= F(z")) = L. (18)

19The complete derivation is in the appendix.
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This condition can also be rewritten, in a similar fashion to (17), as follows:

E y0-1 -0
Oy(2"7,e,kK,0,0) = W omin ((9 i )) X

L — k(2min/2*)" —1
z* [e'e) wa
X <(1 — 6)0/ 2720y (1 - 7')9/ ze_k_de) =3 (19)
z* Z*kafl _ Zﬁfk—l 0 _Z*Gfkfl
where /meze_k_zdz = - _nl;‘“ and /Z 20F=2d, = y— The left-hand side

is expressed as a function ®, of the threshold z* and other exogenous variables. And the
right-hand side is expressed as a function of w and Y.
Now, notice that the two equations (17) and (19) have the same right-hand side. Then,

equating them, we get the equilibrium threshold z* as a function of exogenous variables
q g g q g

only:
kzrknin & k9 S o B
(L — K (zmin/ 2*)F) ((1 —e)e/zmm k2 4 (1 _7)9/2* L0k dz) _
*0—1
R I el Fraere (20)

Finally, we need a third equilibrium condition which is given by the goods” market

clearing. The aggregate of all individual outputs equals total output in the economy:

00 0/(6-1)
Y = (/ y(z)(e_l)/edF(z)) : (21)

Zmin

This condition yields the following expression of wage as a function of the threshold z*:

0-1 s0-k—1 _ 0—k—1 «0—k—1
0-1 _ 1.k (0 —1)A 017 " Pmin 1 01 2
W' = k2 (—0 (1—e) 1k (1—71) 71 % (22)

Given z* (by equation 20), we can compute w using the above expression. And given

z* and w, we can compute Y, using either equations (17) or (19).

2.6 Comparative Statics

The equilibrium conditions allow us to do some comparative statics with respect to the

fundamentals of the model. I summarize the results in the following subsubsections.
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2.6.1 Taxrater

An increase in the tax rate makes it more costly to operate in the formal sector. At the
margin, firms find it profitable to switch to the informal sector, which leads to an increase
in z*. The increase in taxes has two effects in the same direction, thereby reducing wages.
The first effect is the direct effect of taxes, thereby reducing the demand for labor across
sectors; the second effect is the movement of workers from formal firms to informal ones.
Since informal firms have lower productivity, the marginal productivity of labor is re-
duced, as is the wage. For total output, the increase in taxes has three effects: (1) the direct
effect of the higher tax rate, increasing Y thanks to less resources being wasted on the
regulation cost «; (2) the increase in z*, reducing output; (3) the decrease in wages, further
reducing output. The net effect on total output is therefore ambiguous. In most of the
cases I studied, the first effect is larger than the sum of the last two; thus a higher Y as the

tax rate rises.

2.6.2 Enforcement rate ¢

Compared to the tax increase, raising the enforcement rate generates an opposite effect.
A higher e makes it more costly to operate in the informal sector, which makes firms on
the margin switch to the formal sector, thereby decreasing z*. Once more, there are two
effects on wages. While the first effect, which reduces demand for labor, remains, the
second effect is inverted, moving workers from informal to formal firms. The latter effect
increases wages, since the marginal productivity of labor is higher (formal firms have
higher productivity). This second effect is high for countries with low regulation costs''. If
the first effect is higher, w(e) is decreasing everywhere. If the first effect is higher for low
levels of enforcement and lower after some threshold €, then wages become U-shaped. As
before, there are three separate effects on total output. Analyzing the separate effects on
output as e increases: (1) the direct effect reduces Y, because of the distortionary effect of
K; (2) a decrease in z* increases output; and (3) there is an ambiguous effect on wages. If

wages are decreased, output drops. Instead, if wages increase, output also rises. In most

Tn the model, k works as a softener of the effects on productivity and it directly affects the formal firms,

which are the more productive ones. Analytically, we, < 0.
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of the cases studied, the net effect on output is negative.

2.6.3 Regulation cost «

An increase in regulation works in the same line as an increase in taxes. The threshold z*

increases and wages go down. Once more, the effect on output is ambiguous.

2.6.4 Elasticity of substitution across goods 6

The increase in ¢ can be translated as an increase in competition, since the elasticity of
substitution determines the firms” markup over costs. Since there is a fixed cost in the
formal sector, formal firms on the margin between being formal or informal are hurt pro-
portionally more than the informal firms on the same margin. Then, the marginal formal
firms switch to the informal sector, thus increasing z*. The increase in ¢ also means that
the demand for goods becomes more elastic and there is a strong increase in demand for
goods with lower prices (i.e., for goods with higher productivity). This shifts labor to high
productivity firms, which explains why there is an increase in wages. Finally, the increase

in wages raises total output.

2.6.5 Labor supply L

An increase in L makes all firms hire more, but more jobs are proportionally created in the
formal (high productivity) sector, thereby increasing wages. More workers imply more
production. And, in fact, total output increases linearly with L. Informal firms on the

margin switch to the formal sector, thereby reducing z*.

2.6.6 Total factor productivity A

In this model, parameter \, which represents total factor productivity in the economy, only

works as a scale parameter. The production function is y(z) = Azl(z) and total output can

Y =2\ ( / zl(z)(al)/ng(z))e/w—l) :

be written as:
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Then, it increases total production and since it augments labor productivity, there is
an increase in wages. Since it is just a scale parameter, no effect on the threshold z* is

observed.

2.6.7 Lower bound for productivity 2,

An increase in the minimum productivity level shifts the distribution of firm productivity
to the right. Clearly, marginal productivity of labor is higher and wages increase. The ef-
fect on output is also positive. As 2y, increases, the threshold 2* also increases. However,

the size of the informal sector as a percentage of formal output remains constant.

2.6.8 Shape parameter k

Parameter k indexes the dispersion of productivity draws: dispersion decreases as k in-
creases, and the firm productivity levels are increasingly concentrated toward their lower
bound, z;,. By definition, an increase in k£ decreases the marginal productivity of labor
and wages go down. Since firms are more concentrated towards z,, the threshold 2* is

reduced. The wage reduction implies that total output is also lower.

3 Quantitative assessment

So far, we have studied the mechanisms qualitatively involved in the model. In this sec-
tion, I calibrate the model to 29 countries and make some quantitative experiments. The
countries chosen are the OECD countries plus Brazil. The reason for using OECD coun-
tries is that the data on total government revenue is more uniform and, most importantly,
available. Moreover, firms’ characteristics of those countries are more similar when cali-
brating for the distribution of productivities. Nonetheless, the cross-section of countries

is quite diverse, including both developed and emerging economies.

3.1 Solving the model

The model is solved as follows. This is the implementation of the equilibrium described

in subsection 2.5.
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1. Given (zmin, 0, k, L, 7, €, k), 2* is computed. The TFP parameter A does not affect z*.

2. Then, wage w and total output Y are calculated using equations (22) and either (17)

or (19). Here, ) is just a level parameter and does not affect the results.

3. The size of the informal sector (I NF') is the ratio of informal sector output Y; and

total output in the formal sector Y.

ey = (i 76-)0_1 L 23)
where 9 o
Yr=Y % k2§1in {(9 a _wT))\] kz+ - o1
and 0 w 1=0 _x0—k—1 _ 0—k—1
YIZY*k‘zﬁﬂn{(@_l) (1_€>/\] 0_1_rr];1n _ 05

4. Per capita GDP is formal sector output Yy divided by L.

5. The amount of labor employed in each sector is computed, respecting that the la-
bor market clearing condition L + L; + & (Zmin/ z*)k = L, where (zyin/ z*)]C is the

proportion of formal firms in the economy:.
6. Then, I calculate government expenditures as a percentage of formal GDP (¢ =
G/YF).
3.2 Choosing the parameters

The parameters that need to be calibrated are: (1) productivity distribution parameters:
Zmin, k; (2) elasticity of substitution across goods, 6; (3) regulation cost, «; and (4) labor
supply, L. The model also has two policy variables: 7 and e, the tax and enforcement

rates, respectively. Table 1 presents the general baseline calibration.

TABLE 1 GOES HERE

Following what Ghironi and Melitz (2005) did, I use the value of § from Bernard et al
(2003). They set § = 3.8, which is calibrated to fit U.S. plant data. They report that the
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standard deviation of log U.S. plant sales is 1.67. This standard deviation in the model is
equal to 1/(k — 0 + 1). The choice of § implies that k¥ = 3.4 (which satisfies the require-
ment that £ > 0 — 1). Across all computations, I normalize the size of the work force L
to 1 and the lowest value of productivity zn, is also set to 1'2. Moreover, the scale para-
meter )\ (the "TFP") is set to 1 on the baseline calibration'®>. The cost of enforcement for
the government is set equal to the revenue from enforcement, ¥(£) = E, so that the gov-
ernment only benefits from taxation on formal firms. This way of modeling enforcement
costs capture an important trade-off that informal firms face. When De Soto (1989) talks
about determinants of informality other than taxation, he is talking about exclusion from
institutions available to the formal sector, like property rights, access to capital markets,
etc. These should be modeled as costs of informality, and the payments from these more
realistic informality costs cannot enter the government’s budget revenue. Here, informal
firms spend resources that the government does not benefit from, which can be checked
in equation (5).

I match government expenditures, regulation cost and the size of the informal sector
by choosing 7, e, . The data on government expenditures for OECD countries is the total
government revenue from OECD (2003). The data on Brazil’s total government revenue
comes from Central Bank of Brazil. The data on the size of the informal sector as a share
of official GDP is from Schneider (2007). I refer to his paper for a detailed explanation of
how the size of the informal economy is estimated. In short, the informality is computed
by indirect measures, like money or electricity demand and latent estimation methods us-
ing the DYMIMIC (dynamic multiple-indicators multiple-causes) model. To be consistent
with other measures, all data refer to the year 1999.

The data on regulation cost comes from Djankov et al (2002a). They provide a measure
of regulation of entry (monetary fees + time). I use their measure as a proxy for socially-

inefficient regulation. I recompute their figures by using updated World Bank (2006) data

12\We can do that since the location parameter (zmin) does not affect the shape parameter. And, by using the
same general baseline calibration (see Table 1), only the differences on taxation, enforcement and regulation

across countries affect the results.
13In Section 5, it is calibrated to different values for each country when analyzing output per capita dif-

ferences among countries.
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on the countries” per capita GDP in 1999 in current US$. Still, the calculated regulation
cost is not exactly x, used in the model. Djankov et al (2002a)’s measure is the monetary
cost (of fees and time) as a percentage of formal per capita GDP. Then, the relation between
the model parameter x and the reported regulation cost is:

_Yp . regulation cost

L w (26)

K

Therefore, the model is solved with a system of six non-linear equations to determine

six variables: z*,Y, w, 7, e, k. The six equations are: 17 (or 19), 20, 23, 25,26, g = G/ Y.

3.3 Baseline results

Table 2 brings the results for the baseline calibration. The data used in the calibration is
found in the first three columns: government expenditures as a percentage of formal GDP,
the size of the informal economy as a percentage of formal GDP and the regulation cost.
The next three columns give the results for tax and the fixed cost on formal businesses and
the enforcement rate on informal business for the 29 countries in the sample. The table is
sorted by the enforcement rate. Countries with lower enforcement rates are at the top of
the table.

TABLE 2 GOES HERE

This baseline computation provides two results. The first is that I can match key facts
of the data for each country. The second result is the enforcement rates that I backed
out. This measure of enforcement can be compared with other (indirect) measures of
enforcement differences across countries, as a sort of "test" of the model. The idea here is
to check that the figures I obtain are really measuring tax enforcement. In lieu of better
data, I constructed two measures of tax compliance using data on staffing of government
audit offices in OECD countries (OECD, 2004). One measure is the ratio of total audit staff
and total population. The second is the same ratio, but just considering the labor force in
the denominator. Enforcement is strongly positively correlated with these two measures.
The correlations are 0.58 and 0.59, respectively'®. Figure 2 illustrates the relation between

enforcement and total audit personnel per population (in million).

14Both correlation coefficients are significant at 1%.
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Figure 2: Enforcement and total audit workers per capita

The computed enforcement allows us to better understand its relationship with the
other variables in the model, namely, regulation, the tax rate and the size of the informal
sector. Take the case of Switzerland and the United States with similar levels of informal-
ity. The U.S. have the smallest enforcement rate in the sample while Switzerland has a
large one. The difference between these two countries is that the U.S. have much smaller
regulation costs than Switzerland. The same can be said of Austria as compared to the
United States. Austria has the largest enforcement rate in the sample and a small level
of informality, like the U.S. and Switzerland. But since Austria has such high regulation
costs (in the order of 20 times more), it needs to enforce the informal sector to a consider-
ably larger extent. Otherwise, it does not create enough incentives to make firms switch
to the formal sector. At the other side of the spectrum, consider countries with a large
informal sector, like Brazil, Mexico and Turkey. These countries have low enforcement, as
would be expected. Another point about why these countries can exert low enforcement

is that taxation is not so high, especially in the case of Mexico. Greece has the same level of
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informality and the same amount of regulation cost as Mexico. However, these countries
present very different enforcement levels. This is driven by the fact that Greece has more
than twice the level of government expenditures than Mexico.

Next, table 3 presents some OLS estimations using the computed enforcement as a de-
pendent variable. In column (1), we see that there is a positive correlation between the
regulation fixed cost (x) and enforcement. However, the effect is weak since other factors
that are also relevant for endogenously determining the enforcement rate are omitted. The
next columns present the effect of regulation on enforcement controlling for these other
factors, namely the size of government (G/Yr) and the size of the informality (Y;/Yr).
In columns (2) to (4), the correlation of regulation and enforcement becomes very signif-
icant. Moreover, less enforcement is linked to more informality, as would be expected.
Moreover, a larger size of government is associated with more enforcement. The results
remain the same, even when replacing by the regulation measure used as the input in

the computations or when using the tax rate 7 instead of the size of government.

TABLE 3 GOES HERE

4 Policy reforms

4.1 Reallocating taxes and enforcement

After considering the baseline case, a natural question is whether the government is choos-
ing tax and enforcement in the best possible way. I take the level of government expendi-
tures and the regulation cost, from the previous section, as given and maximize household
utility choosing the tax and enforcement rates. The problem of the government is:

max u(C,G), (27)

)

where G is the level of public good given by the baseline calibration.
Since uc > 0, the choice here is basically the pair (7%, e*) which delivers the largest
possible C. The following table gives the results for the resulting policy reform. The first

four columns bring the 7, e, and the size of the informal sector, which were computed in
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the baseline calibration. The next two columns present the new policy in terms of taxes
and enforcement. The following column presents the percentage gain of consumption
with the policy reform, while the last column brings the resulting size of informality after

the policy.
TABLE 4 GOES HERE

Comparing the enforcement to the baseline, 13 countries out of 29 increased the en-
forcement rate. Nine of these are the countries with the lowest regulation costs in the
sample. The average gain in consumption is 1.2%. Canada and Austria had the largest in-
creases in C. Canada benefits from a large decrease in taxes whereas Austria benefits from
a decrease in enforcement, generating an increase in the informal sector. In the Canadian
case, the country had low informality and low regulation. Then, a small increase in en-
forcement is enough to reduce further informality and allow for tax cuts in the formal
sector. In the case of Austria, it had the largest enforcement rate and quite low infor-
mality. The optimal policy was to increase informality and avoid wasting resources with
regulation. The economy with regulation made it possible to substantially boost private
consumption, keeping the government revenue constant by increasing taxes in the formal
sector by 1.7 percentage points.

The countries with lowest regulation are also those that manage to reduce their infor-
mal sectors substantially more. In particular, the U.S., New Zealand, and Canada man-
aged to completely eliminate the informal sector with the policy reform. What happens
here is that the elasticity of informality with respect to tax and enforcement is pretty large
and larger for countries with lower regulation. For the other countries, most of them end
up with sizes of the informal sector between 20% and 33%, except Mexico which gets an
increase to 61%. The suggested reform for Mexico is to increase taxes!® and, therefore,
decrease the tax base in the formal sector. This allows Mexico to raise the same govern-
ment revenue and decrease the distortions associated to formality, namely high regulation
costs. Why is this policy which hikes informality up desirable? The reason is that enforce-
ment is reduced in the informal sector, which is now 60% of the formal economy. This

reduction in enforcement increases profits in the informal sector, which directly benefits

1>Keep in mind that Mexico had very low taxes to start with.
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the representative household’s consumption, thereby reducing the distortionary effect of
enforcement in the informal sector. At the same time, the distortions associated with reg-
ulation in the formal sector are also reduced. It is important to stress that regulation costs
are a waste in the economy and, in the case of Mexico, they are quite high. In a study of
benefits and costs of informality, Djankov et al (2002b) alude to the possibility of benefits
for governments'®.

Concerning the choice of enforcement levels, one could ask what makes the U.S. want
such a low e and Denmark, for example, a much higher one? The answer about the dif-
ference between U.S. and Denmark lies in the size of government. Remember that e must
be larger than 7, otherwise no formal sector exists and the supply of public good is zero.
Then, Denmark starts with a "lower bound" for enforcement that is much higher than that
of the U.S. Due to the high Danish level of government expenditures as compared to the
U.S., Denmark needs a tax rate almost twice the American one. Why is this preferred?
Denmark manages to keep a not so large informal sector (18% in the baseline calibration;
and 12% after the policy reform), having a large government and a five times larger reg-
ulation. The U.S. starts off in much better conditions: 40% smaller government size and
very low regulation.

The facts that the suggested reforms in many countries are close to their previous poli-
cies and most of the countries with high regulation still keep significant levels of informal-
ity suggest that the regulation costs play an important role in determining the level of the
informal sector. If these countries reduce the regulation costs, this would allow them to
substantially reduce the informal sector. This is exactly what is observed for the countries

with lowest regulation in the sample.

4.2 Reforming regulation
4.2.1 Shadow value of regulation

As seen in the previous section, regulation plays a significant role in determining the

size of the informal sector. But it is not the scope for government policy in this model.

1®They mention especifically the case of small businesses that would not be able to exist, were both taxes

and enforcement high.
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Nonetheless, the model can be useful in measuring the benefits of reducing regulation.
Then, the natural question to ask is what is the shadow value of regulation costs () in the
equilibrium I have computed. Table 5 presents the percentage consumption increase for
three different changes in regulation: (1) a reduction of 1% in &; (2) a reduction of 10% in

r; and (3) a reduction of s by 0.01.
TABLE 5 GOES HERE

It is clear that reducing regulation makes informality smaller. It becomes "cheaper"
to operate in the formal sector. However, production in the formal sector is also taxed.
Then, the results for the first two columns (the percentage decreases in ) show that coun-
tries with higher taxation benefit more from the reduction in regulation. Take the case
of Mexico, with low taxation, which is the country that benefits the least from the pol-
icy. Meanwhile, Sweden and Denmark are the countries which benefit the most. Not by
coincidence, they have the largest size of government. The third column shows results
for a decrease of 0.01 in the regulation cost. This time, the countries which benefit more
were exactly the countries with lower regulation. This is not surprising, since those are

the countries with the largest percentage decrease in regulation.

4.2.2 A counterfactual experiment

The purpose of this counterfactual experiment is to explore the shadow value of regula-
tion. What reduction in the regulation cost « is needed to achieve the level of informality

of Switzerland, 8.6%?'” The following table presents the answer to this question.
TABLE 6 GOES HERE

Once more, the countries benefitting the most are those with a large regulation. The
average unweighted increase in consumption is 2.1%. It is important to mention that
this experiment is done keeping the level of government expenditures of the baseline cal-

ibration and holding taxes and enforcement constant. Comparing these gains to those

7Switzerland was chosen because it has the informal sector with the lowest size in the sample of 29

countries.
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obtained reforming taxes and enforcement gives another indication that the reduction in
regulation can be a more effective policy in both increasing welfare and reducing the size

of the informal sector.

5 Accounting for income differences

One interesting question that can be answered with the baseline model is to what extent
the distortions associated with informality can account for the income differences among
the richest and the poorest countries. Since ), total factor productivity works as a level
parameter in the model, I set it equal to 1 for all countries in the baseline calibration so
that TFP differences do not influence the results. Therefore, the level of formal output
computed for the baseline calibration, Y, only captures the effects due to regulation, en-
forcement, and taxation associated with the size of the informal economy in each country.
When comparing Y to measures of actual per capita GDP, the correlation is very strong,
as can be observed in the following plot. To be more concrete, the R? of regressing GDP
per capita from the data on Y is 0.58. This is an indication that the distortions associated
with informality play a role in accounting for income differences across countries.

Let the total-factor productivity parameter A be calibrated so that per capita GDP in
the model, Yy, equals the value in the data. The first result is that the calibrated X is
also strongly correlated with measures of TFP in the data. This is very reassuring. The
correlation between ) and a measure of TFP computed by Hall and Jones (1999) is 0.7 and

significant at the 1% level.

Table 7 brings figures for: (1) actual GDP per capita (PPP, measured in current US$) in
1999; (2) the same figure relative to the U.S level; (3) the computed output per capita (Yr)
with A\ = 1; (4) the ratio between Y and Y754, the U.S. formal output per capita; (5) the
TFP ) relative to that of the U.S.; and (6) the Hall and Jones’s (1999) TFP A relative to the
UsS.

Hall and Jones (1999) report that the richest countries in the world have an output per
worker that is roughly 35 times that of the poorest countries. Not surprisingly, the U.S.
per capita GDP is much higher than that of Burkina Faso, for example (just to do the same
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Figure 3: GDP per capita: data vs. model

kind of income comparision between the top and bottom 5% countries). Following Hall
and Jones (1999), we can break down the differences in the actual output into differences
associated with savings, human capital, and total factor productivity. The last item is a
remainder and can be considered to capture differences in "social infrastructure", a term
used by Hall and Jones (1999). They argue that savings rates account for a factor of 1.5 and
human capital accounts for a factor of 3. We observe that Y,V 54 is higher by a factor of 1.5in
our model. It is not huge, but it is nontrivial. Building on Hall and Jones (1999), I conclude
that regulation, enforcement, and taxation of formal activities leading to a large informal
sector account for roughly a factor of 1.5 of the output differences. TFP differences account

for the remaining factor of 5, so that 1.5 x 3 x 1.5 x 5 ~ 35.

TABLE 7 GOES HERE
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6 Concluding Remarks

I construct a simple general-equilibrium micro-founded model to quantitatively account
for the degree of informality across countries. In the model, firms choose to which sector
to belong based on proportional taxation in the formal sector, "regulation” of formal firms
(fixed, red-tape cost «), and enforcement of /punishment against informality. Sufficiently
large firms find formality to be beneficial. Using the model, I back out what enforce-
ment level is needed, country by country, to match the data for 29 countries. The model
quantitatively accounts for the degree of informality and other key aspects, such as size
of government, regulation costs, and income differences. The computed enforcement is
positively correlated with indirect measures of tax compliance. Moreover, enforcement
is positively correlated with regulation and government expenditures and, as expected,
negatively correlated with the size of the informal sector. I find that there is some scope
for policy reform (using e and 7 as instruments). In general, most countries would do
better to decrease informality, although some would benefit from increasing it. In both
cases, the welfare gains can be fairly large. The countries benefiting the most are those
with lower regulation costs.

The previous result suggests that regulation plays a significant role in the equilibrium
determination and its reduction can potentially be a more effective policy for increasing
private consumption and reducing informality. In particular, since regulation is a distor-
tion in the formal sector, it should be zero. Then, I look at what countries would gain
from decreasing regulation (), in a hypothetical exercise. I do not have a model for deter-
mining the regulation cost, but I can compute the shadow value of decreasing regulation.
Thus, we do not know how much it would cost to allow this decrease, but my model al-
lows us to compute the benefits. The result is that benefits are very large, almost twice the
welfare gains of reforming taxes and enforcement. Finally, I perform some counterfactual
experiments by reducing the regulation cost. I conclude that a policy reducing this waste
factor in the economy has a positive impact on the supply of both private and publicly
provided goods, effectively reducing the informal sector.

A by-product of the model is that I can account for how the distortions associated
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with informality reduce output per capita across countries. The output per capita and
total-factor productivity delivered by the model are highly correlated with its counterpart
in the data. I find that the aforementioned distortions account for a factor of 1.5 of the

output per capita difference between the richest and the poorest countries.
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Appendix (Not necessarily to be published)

A1 Basics of the model

Individual good demand Define the aggregate output Y as the numeraire in the econ-
omy. We can maximize it subject to the constraint that the sum of the value of the required

varieties should equal the total value of production.

0/(6-1)
max Y = max (/ y(z)(e_l)/GdF(z)) : (28)
y(2) y(2) 2€Q
subject to:
| swaare) =y 29)
2€Q

Maximizing the above problem yields the following first-order condition:

v ([ e ear ) )

where (1 is the multiplier in the constraint. We can now multiply y(z) on both sides of the

above expression:

1/(6-1)
y(z) 000 ( / Qy<z><9-1>/9dF<z>) — wp(y2) (30)
1/(6-1)
/eﬂy(z)”‘”/@dF(z) ( /eﬂy@)w-”/adﬂz)) _ /EQMP(Z)Q(Z)CZF(Z)
Y = uY
pwo o= 1. (31)

Now we can substitute the multiplier in the FOC:

v ([ e ) e

y(x) Y = p(z)
y(x) " = Y Yp(z)
y(z) = Yp(2)™. (32)

The rest of the algebra follows directly and equation (32) gives the individual demand

for good z.
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Firms’ profit maximization problem The price charged by a firm with productivity =
in the sector J = F, [ is derived below from the firms’ profit maximization problem (2),
subject to individual demand (7).

m%u)(l'[(z) =1 —7Zr — eZ1)ps(2)y(2) — wl(z) — Zrwk,

Pz
subject to

y(z) = Yps(z)™".
We can start by replacing (=) by the production function (1). Then, we can replace y(z)

by individual demand into the objective function:

Y —0
I(z) = max(1 — 7Zp — eZ;)ps(2)Yps(2) % — MM — Trwk.
ps(2) Az
Now, we can take a first-order condition with respect to p;(z) :
Y
(L= 6)(1 = 7Zp = L)Y py(2) " +05-ps() " = 0
z
(1-0)(1 —7Zp — €eZr)ps(2) + 9% =0
O—-1)(1—7Zr —eIr)ps(2) = o
Az
And the price of good z is:
0 1 w
= ot 33
P = G =72 — o) Ae 33)

A2 Equilibrium conditions

Profit crossing condition We start with condition (16):

(1-7)
0

e Y — = LD e

Using the expression for the price condition (9), we get:

(1_7—) [(1_6)p1(2*>:| - Y — wk = (1_6) [p](Z*)]1_9Y

0 (1—1) 7
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Now, we can use replace the price function by (8):

(=) )= wnt] v
[G:Z)e_ll -9ty <1fe»T_9 = ¥
(e

Labor-market clearing condition We start with the condition (18) and apply the para-
metrization in subsection 3.4:
Lr+L;+skNF' = L
/ M ap(z) + (1 - () =
Zmin )\Z
/ _y)(\z) k2B 27"+ K (220 = L
Zmin z

We can replace y(z) by (7):

00 Y —0
%kzﬁinz_kddz + ki (zmn/2") = L
z* L o0 P L—I{(Z'/Z*)k
0 k—2 0 k—2 min
d dz =
/mepl(z) ’ Z+/Z* pr(z) e dz YEN ZE

We can now use the the price functions (8) to get:

/:* {(gfl) (1i€>%]_02"“‘2dz+/: {(631) (1i7)%}_ez—’“—2dzz

min

L—k (zmm/z*)k
YRR

min

*

(1- 6)0/ 22y (1 - 7')9/ ARy =

_ 0 " 6)L—/i(zmin/z*)k
(0 —1) YEXT 12k

min

34



We can rearrange the terms to get the desired final expression:

*

{(1 — 6)9/ 22y (1 — 7)0/ ze_k_de} X

—0 ko y6-1 0
% { 0 ] k2 pin A = w- (35)
(9 o 1) L—k (Zmin/Z*) Y

Equilibrium condition for the threshold z* We can then equate equations (34) and (35),

cancel out some terms and and get:

{(1_6)9 / R 4 (1 1) /OO za_k_2dz] [(efl)rx

min

" l{:zﬁlm)\e_l B 1—7\° . 0 1-0 (1—e) (/\z*)e_1
L_K(Zmin/z*)k— ].—e 6—1 t9l€

Z* o0 k’ k)
[<1 _ 6)9/ R 2, 4 (1 — 7)9/ 20k2dz] “min =
* L — K (Zmin/2*)

Zmin z

z*G—l

== =(1—-e)"| 7—— (36)
-1k

Goods’ market condition

oo 0/(0-1)
y = ( / y(z)(e_l)/‘ng(z)>

Y= (/Z ?J(z)w‘””’cl}?(z)Jr/i>o y(z)(e_l)/GdF(Z)>9/(01)

Zmin z

We can replace y(z) by (7):

z* oo 0/(6—1)
_ )0 (6-1)/0 . o(2)° (6-1)/6 ;
Y = (/me[szU ] dF<>+/ [Ypr(z)"]" 7" dF( >)

z*

o0

2% 9/(‘9—1)
Yy = <Y(91)/9/ pl(z)ledF(z)—l—Y(el)/e/ pp(z)ledF(z))

. *
Zmin z

*

1= ( / pr(2)\0dF (2) + / °°pF<z>1-9dF<z>)W_l)

*

We use the price expressions (8) to substitute for p;(z):

[(9 ’ 1) %} T / Pz + (1-7)"! /oo S1GR(2)

. *
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35



Rearranging some terms and applying the parametrization in subsection 3.4 yields the

desired expression:

0—1 *0—k—1 0—k—1 *0—k—1
0-1 _ 1. k (0 —1)A _ V017 “ Pmin q _ \0-1 %
w —k:zmm< 7 (1—e) PR (1—1) T %
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Tables

Table 1: General baseline calibration

Parameter = Economic interpretation Value
Zmin lowest productivity value 1

k parameter productivity distribution 3.4
7 elasticity of substitution across goods 3.8
L labor supply 1

A total-factor productivity 1
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Table 2: Baseline computation

Data Model

Countryname G/Yr Informal/Yr Regulation cost T K e

United States 28.9 8.7 0.0205 0.289 0.0355 0.3369
Australia 30.8 14.3 0.0292 0.308 0.0495 0.3553
Korea 23.6 27.5 0.2526 0.236 0.3509 0.3677
New Zealand 33.9 12.8 0.0169 0.339 0.0305 0.3688
Mexico 17.3 30.1 0.7682 0.173 0.9748 0.3803
Canada 35.9 16.0 0.0211 0.359 0.0382 0.3891
United Kingdom | 36.1 12.7 0.0290 0.361 0.0538 0.4081
Brazil 31.7 39.8 0.5362 0.317 0.7681 0.4344
Turkey 31.3 32.1 0.3781 0.313 0.5648 0.4376
Ireland 31.0 15.9 0.1515 0.310 0.2497 0.4513
Japan 26.4 11.2 0.2104 0.264 0.3322 0.4803
Norway 40.4 19.1 0.1158 0.404 0.2161 0.4953
Poland 35.0 27.6 0.4641 0.350 0.7503 0.4958
Portugal 34.0 22.7 0.4768 0.340 0.7806 0.5122
Spain 35.0 22.7 0.4846 0.350 0.8046 0.5206
Greece 37.0 28.7 0.7692 0.370 1.2702 0.5335
Slovak Rep 34.4 18.9 0.4940 0.344 0.8285 0.5384
Switzerland 29.8 8.6 0.2422 0.298 0.4011 0.5442
Czech Rep 38.9 19.1 0.3324 0.389 0.5974 0.5460
Finland 47.0 18.1 0.1071 0.470 0.2250 0.5508
Germany 37.7 16.0 0.3203 0.377 0.5738 0.5532
Italy 43.3 27.1 0.4407 0.433 0.8122 0.5595
Belgium 45.3 22.2 0.2316 0.453 0.4562 0.5612
Hungary 39.1 25.1 1.0068 0.391 1.7445 0.5773
Sweden 52.3 19.2 0.0746 0.523 0.1733 0.5773
Denmark 51.5 18.0 0.1104 0.515 0.2522 0.5907
Netherlands 41.2 13.1 0.3016 0.412 0.5764 0.5940
France 45.7 15.2 0.3472 0.457 0.7059 0.6197
Austria 44.0 9.8 0.4140 0.440 0.8253 0.6578

Source: Data: Djankov et al (2002a), OECD(2003), Schneider (2006); Model: own computations
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Table 3: Relation of enforcement and regulation, informality, and government size

(1) (2) () (4)

Regulation 0.097%*  0.101*%  0.148***  0.135***
(0.038)  (0.022)  (0.041)  (0.022)

Size of government 0.008*** 0.008***
(0.001) (0.001)

Informality -0.005**  -0.004***
(0.002)  (0.001)

constant 0.446**  0.145%%  0.521***  0.215***

(0.025)  (0.042)  (0.039)  (0.044)

Adj. R-squared 0.17 0.73 0.29 0.79

Notes: Number of observations: 29.  Standard errors in parenthesis:
*significant at 10%; **significant at 5%, ***significant at 1%
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Table 4: Policy reforms on taxes and enforcement

Benchmark Optimal policy
Countryname T e Yi/Ye | T et AC%) Yi/Yp
United States 0.289 0.3369 87 02699 0.3552  1.69 0.0
Australia 0.308 0.3553 14.3 | 0.2784 0.3924 2.23 0.5
Korea 0236 0.3677 275 |0.2408 0.3591  0.06 30.9
New Zealand 0.339 0.3688 12.8 |0.3055 0.3710 3.90 0.0
Mexico 0.173 0.3803 30.1 |0.2041 0.3103 2.00 61.4
Canada 0.359 0.3891 16.0 | 0.3169 0.3975 4.77 0.0
United Kingdom | 0.361 0.4081 12.7 | 0.3310 0.4388 2.54 0.4
Brazil 0.317 0.4344 39.8 | 0.3068 0.4445 0.14 33.9
Turkey 0.313 04376 321 |0.3086 0.4432 0.04 29.5
Ireland 0.310 04513 159 |0.3145 0.4408 0.07 18.5
Japan 0.264 0.4803 11.2 |0.2828 0.4094 1.52 24.8
Norway 0.404 04953 19.1 |0.3915 05112 0.46 13.4
Poland 0.350 0.4958 27.6 |0.3521 0.4929 0.01 28.8
Portugal 0.340 05122 22.7 |0.3509 0.4923 0.31 29.3
Spain 0.350 0.5206 22.7 |0.3603 0.5022 0.28 28.9
Greece 0.370 0.5335 28.7 | 0.3764 0.5247  0.09 32.4
Slovak Rep 0.344 05384 189 |0.3603 0.5025 0.85 29.2
Switzerland 0.298 0.5442 8.6 |0.3187 04504 2.65 241
Czech Rep 0.389 0.5460 19.1 |0.3965 0.5322  0.17 23.3
Finland 0470 0.5508 18.1 |0.4556 0.5653 0.74 12.1
Germany 0.377 05532 16.0 |0.3892 0.5249 0.61 23.3
Italy 0.433 05595 27.1 |0.4279 0.5652 0.06 24.5
Belgium 0.453 05612 222 |0.4454 05700 0.18 18.6
Hungary 0.391 05773 251 |0.4043 0.5564  2.66 33.2
Sweden 0.523 05773 19.2 | 04948 0.5911 048 9.0
Denmark 0.515 0.5907 18.0 | 0.5007 0.6028  0.84 12.2
Netherlands 0412 05940 13.1 | 0.4256 05574 1.10 21.5
France 0.457 0.6197 152 |0.4678 0.5963 0.70 21.6
Austria 0440 0.6578 9.8 | 04571 0.5903 3.54 23.3
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Table 5: Consumption % increase for different changes in

Countryname —1% —-10% —0.01
United States 0.05 0.50 1.42
New Zealand 0.04 045 1.48
Canada 0.06  0.58 1.52
United Kingdom 0.08 0.84 157
Australia 0.07 0.72 1.45
Sweden 0.14 143 0.81
Finland 0.12 1.25 0.54
Denmark 0.14 145 0.56
Norway 010 1.03 046
Ireland 0.08 0.81 0.31
Japan 007 073 021
Belgium 0.11 1.20 0.25
Switzerland 0.08 0.82 0.19
Korea 0.06 0.62 0.17
Netherlands 0.10 1.13 0.18
Germany 0.09 1.01 0.16
Czech Rep 010 1.05 0.17
France 0.13 1.28 0.17
Turkey 0.04 0.79 0.12
Austria 0.12 1.23 0.14
Italy 0.11 1.13 0.14
Brazil 0.07 0.81 0.11
Poland 0.08 0.89 0.11
Portugal 009 09 011
Spain 009 093 011
Slovak Rep 0.07 092 0.11
Greece 0.09 0.96 0.07
Mexico 0.04 0.52 0.04
Hungary 012 1.07  0.06
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Table 6: Reduction in « to achieve Swiss informality

Countryname K Ak AC(%)
Switzerland 0.4011 0.0 0.0
United States 0.0353 -0.6 0.0
New Zealand 0.0248 -18.7 0.1
United Kingdom 0.0432 -19.7 0.2

Canada 0.0267 -30.1 0.2
Australia 0.0367 -25.9 0.3
Sweden 0.0926 -46.6 0.7
Austria 0.6813 -17.4 0.8
Japan 0.2477 -25.4 1.0
Denmark 0.1330 -47.3 1.1
Finland 0.1188 -47.2 1.1
Norway 0.1071 -50.4 1.2
Ireland 0.1387 -44.5 14
Netherlands 0.3410 -40.8 1.8
Belgium 0.1638 -64.1 2.2
France 0.3404 -51.8 2.3
Germany 0.2663 -53.6 24
Korea 0.0986 -71.9 2.5
Czech Rep 02254 -623 2.7
Turkey 0.1169 -793 32
Italy 0.1899 -76.6 3.4
Slovak Rep 0.2800 -66.2 3.5
Brazil 0.1096 -85.7 3.6
Poland 0.1688 -77.5 3.6
Portugal 02159 -723 37
Spain 0.2212 -72.5 3.7
Greece 0.2231 -82.4 4.8
Mexico 0.1626 -83.3 5.0
Hungary 0.3216 -81.6 54

42



Table 7: Income and TFP across countries

Country GDP per capita® GDPpc/GDPpc%™*  Yp  Yp/YF54 A/AP*  TFPP
United States 32732 1.00 1.674 1.00 1.000 1.000
New Zealand 18843 0.58 1.623 0.97 0.594 0.631
Canada 25811 0.79 1.577 0.94 0.837 1.034
United Kingdom 25399 0.78 1.608 0.96 0.808 1.011
Australia 24699 0.75 1.591 0.95 0.794 0.856
Sweden 24377 0.74 1.483 0.89 0.841 0.897
Finland 23900 0.73 1.478 0.88 0.827 0.728
Denmark 27120 0.83 1.469 0.88 0944 0.705
Norway 32854 1.00 1.474 0.88 1.140  0.699
Ireland 27556 0.84 1.494 0.89 0.943 0.709
Japan 25105 0.77 1.506 0.90 0.853 0.658
Belgium 25743 0.79 1.401 0.84 0940 0.978
Switzerland 28991 0.89 1.498 0.89 0.990 0.883
Korea. Rep. 14849 0.45 1.382 0.83 0.550 0.580
Netherlands 27332 0.84 1.437 0.86 0973 0.946
Germany 24231 0.74 1.427 0.85 0.869 0.912
Czech Republic 14442 0.44 1.405 0.84 0.526 0.241
France 24241 0.74 1.405 0.84 0.882 1.126
Turkey 6018 0.18 1.323 0.79 0.233  0.503
Austria 27534 0.84 1.405 0.84 1.002 0.979
Italy 23721 0.72 1.333 0.80 0910 1.207
Brazil 6985 0.21 1.256 0.75 0.284 0.758
Poland 9726 0.30 1.338 0.80 0372 0.235
Portugal 17221 0.53 1.367 0.82 0.644 0.755
Spain 20187 0.62 1.365 0.82 0.756  1.107
Slovak Republic 10800 0.33 1.384 0.83 0.399 0.241
Greece 16269 0.50 1.299 0.78 0.640 0.674
Mexico 8433 0.26 1.313 0.78 0.329 0.926
Hungary 12017 0.37 1.296 0.77 0.474 0.293
Peru 4561 0.14 1.133 0.68 0.206  0.409
Burkina Faso 990 0.03 1.182 0.71 0.043 0.101

Source: *World Bank (2006), *Hall and Jones (1999)
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