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Abstract

The literature on the causes of informality often cites barriers to entry in
the formal sector as a key contributor to high rates of informality; however,
the empirical evidence shows that reforms to these barriers have had mixed
impacts on rates of informality. We construct a general equilibrium model
with endogenous firm entry into either the formal or informal sector. The
model highlights two important mechanisms that limit the effectiveness of
reforms that lower the cost of formalization. We focus on a novel explanation
in which differential access to productive public goods determines sectoral
choice. Specifically, when entry costs into the formal sector are correlated
with access to productive public goods, reforms that reduce entry costs may
increase informal firms’ access to these previously restricted goods, offsetting
the relative benefits of entering the formal sector. Our model also shows how
tax policy can undermine the effectiveness of lower entry costs, suggesting the
need for multi-faceted policy reforms to reduce informality. We perform several
empirical exercises that are consistent with the predictions of the model.
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1 Introduction

Decreasing informality in developing countries continues to be a primary goal for

many policy makers; however, many candidate policies have potentially unpalat-

able trade-offs. Cutting tax rates may increase formality but decrease government

revenue. Increasing tax enforcement may lead to higher unemployment. These chal-

lenges have led many governments to focus on decreasing the cost to operate formally

by lowering entry costs for formal sector firms. Such policies are relatively inexpen-

sive in terms of government revenue and lack the political downsides of stricter

enforcement.

Despite the number of reforms that have lowered entry costs, a host of careful

policy evaluations and randomized controlled trials have found little evidence that

these reforms boost formality, especially over the long-term. In this paper we inves-

tigate why such policies are ineffective. We highlight a mechanism related to access

to productivity-enhancing public goods that is consistent with the existing literature

that shows the ineffectiveness of lowering entry costs into the formal sector. Formal

firms, by virtue of their status, are able to fully utilize public goods provided by the

government. This benefit may be partially restricted to firms operating informally

so they must make do with limited access to the same public goods. This differen-

tial access has a negative impact on their productivity relative to formal firms, and

therefore, it is commonly thought that access to public goods gives firms an incentive

to formalize.

This paper takes seriously this incentive to formalize, but asks: what if lowering

the costs of entry into the formal sector also decreases the ability to restrict access

to the public good for informal firms? In other words, if lowering entry costs means

that informal firms now have access to an increased level of public goods, their
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incentive to formalize would be reduced, and they may stay informal. For example,

consider an intra-country shipping industry in a developing country. Suppose the

government removes a commercial drivers license requirement. This would lower the

costs associated with operating formally, but it also lowers the incentive for firms to

register with the government because they no longer need to do so to enjoy equal

access to the public good (roads).

We construct a general equilibrium model where firms compete in a single, mo-

nopolistically competitive, industry. The general set-up is similar to Melitz (2003).

We add a sectoral choice margin as in Allen et al. (2018) where firms must choose

whether to operate in the formal or informal sector. Lastly, we allow tax revenue to

be transformed into a productive public good which has two key features. First, for-

mal firms enjoy greater access to the public good. Second, we consider the impacts of

the difference in access to the public good being dependent on the fixed costs of reg-

istering in the formal sector. Government collects tax revenue and enforces the tax

code as in many models that include informality (e.g. Elgin and Solis-Garcia, 2015;

Ulyssea, 2018). In totality, the model allows us to examine how changes in entry

costs influence the decision to operate formally in a complex aggregate environment

with several potential policy levers. Importantly, our general equilibrium framework

allows us to examine important macroeconomic consequences from changes in firm-

level incentives. In contrast to Melitz (2003) and other similar papers, total income

and total revenue are not exogenously set, but rather determined endogenously in

the model. This distinction enables us to speak to distributional effects of policy but

also its effects on aggregate output.

Our theoretical model generates two important results about the relationships

between access to public goods, tax policies, and entry costs. First, when the differ-

ential access to public goods between formal and informal firms is correlated with
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registration costs, reducing these costs can increase informality. This result is more

likely to occur when informality is already high. Intuitively, cutting entry costs under

these circumstances incentivizes more firms to operate informally by reducing the rel-

ative benefit of being formal by increasing access to the productive public good. We

illustrate this result in the model under a variety of plausible parameter values. We

show empirically that countries with higher informality rates tend to have a larger

negative correlation between changes in entry costs and changes in informality.

Second, in countries with high tax rates and relatively equal access to public

goods between the formal and informal sector, registration costs are less effective at

lowering informality. Across countries, we show that countries with the highest total

tax rates are the most likely to see increasing informality following a reduction in

entry costs to operating formally. This result speaks to our model being consistent

with other work on the drivers of informality, as well as the importance of the broader

content in which reforms take place. Together, these results suggest that effective

reforms that lower entry costs must account for existing levels of taxation, differential

access to public goods, and whether access to the public good may be connected to

the reform.

There is an appealing economic logic to policies that reduce entry costs to decrease

informality. Small informal entrepreneurs and firms may see the benefits of operating

formally, but they are not sufficiently profitable to be able to overcome even small

barriers to entry. Removing these costs would, at least for the marginal informal

firm, incentivize forms to operate formally. This idea shows up in several literatures.

In public economics, Djankov et al. (2002) and Auriol and Warlters (2005) both

argue that higher barriers of entry lead to greater informality. The former suggests

that these costs benefit corrupt politicians and bureaucrats, while the latter suggests

such policies may help maximize government revenue. Models of informality that
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emphasize the role of labor markets also suggest that reducing formal entry costs

will decrease informality (Ulyssa, 2010; Charlot et al., 2015).

Despite the strong theoretical case for reforming entry costs to lower informality,

there is a large and growing literature that documents that such reforms have been

ineffective. Several studies have attempted to evaluate the effectiveness of reforms

that simplified firm registration (i.e. time cost) and/or lowered registration costs.

These studies have generally found little impact in terms of incentivizing informal

firms to become formal (e.g. Bruhn, 2011; Montiero and Assunção, 2012; Rothenberg

et al., 2016).1 Experimental set-ups have fared little better. De Andrade et al. (2014)

find no impact of lowering costs and argue that formalization only occurs when firms

are forced to do so through increased enforcement. Likewise, Galiani et al. (2017)

show that reducing costs does not impact the longer term rate of formalization in

the context of Colombia. Similarly, Benhassine et al. (2018) find a small increase in

informalization from a package of reforms, but conclude that the costs of the program

outweigh the benefits. It is unlikely that the problem is that entrepreneurs do not

know of the reforms, as several “information only” treatments have also failed to

reduce informality (Benhassine et al., 2018; De Giorgi and Rahman, 2013). There is

some evidence that lowering entry costs may be a necessary condition for the success

of other reforms. Rocha et al. (2018) document increased formalization from lower

tax rates in Brazil after registration costs had already been reduced. The authors

conclude though that the program still likely led to a decrease in revenue despite

increased formality.

Our research question also relates to a large literature on the impacts of public

good provision and taxation on the informal sector. Several papers model public

1These studies have been geographically diverse. These policies evaluations were conducted in
Mexico, Brazil, and Indonesia respectively.
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goods as a productivity-enhancing part of the production function of formal firms

(e.g Loayza, 1996; Johnson et al., 1997; Afonso, 2012). Our paper most closely

relates to Loayza (1996) in that we model the differential usage of the public good

by formal and informal firms instead of assuming that it is used exclusively by the

formal sector. Naturally, the provision of public goods is supported through taxation

and tax enforcement. We model taxes as dissuading firms to operate formally (as do

most theoretical models of informality tracing back to Rauch (1991)) even though

some authors empirically document a negative correlation between tax rates and

informality.2

The remainder of the paper proceeds as follows. Section 2 provides a brief em-

pirical motivation in the form of the cross-country relationships between entry costs

and informality. Section 3 outlines our theoretical model. Section 4 uses the model

to derive key results related to public policy and informality. Section 5 conducts sev-

eral empirical exercises to see whether the results of the model are consistent with

observable relationships between public policy and informality. Finally, Section 6

concludes.

2 Motivation

As a motivating exercise, we look at the relationship between estimates of informal-

ity and start-up costs across countries. This analysis is not intended as a rigorous

empirical exercise, but rather a reminder that disentangling the impacts of different

policies on informality is difficult. The relationship between start-up costs and infor-

mality fits easily into prior perceptions of struggling developing countries: countries

2For a sampling of the relevent issues see Friedman et al. (2000), Dabla-Norris et al. (2008), and
Elgin and Solis-Garcia (2015).
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that have more barriers to entry have larger informal sectors. At the same time,

the data does not show convincing evidence that changes in start-up costs lower

informality.

We measure informality using estimates from Medina and Schneider (2018) which

report the percentage of a country’s GDP that is produced by the informal sector.

We proxy for entry costs using data from the World Bank that reports the number

of days required to begin a new business. We supplement these main variables with

GDP per capita (constant U.S. $) and total tax rates (taxes and contributions as a

percent of profit). Panel A in Figure 5 clearly shows that economies with greater

barriers to entry (as measured by average start-up time) have larger informal sectors;

however, from a policy perspective, we may be worried that the positive relationship

is indicative of other factors like development, strength of institutions, tax rates, or

other time-invariant country characteristics.

Panel B of Figure 5 instead plots the change in informality from a change in

the number of start-up days. Points in the lower-left quadrant can be interpreted as

policy successes where reforms decreased the number of days to start a firm and infor-

mality decreased. These “successes’ are nearly matched by instances where reforms

increased informality. A rudimentary regression analysis generally underscores the

impressions of Figure 5. In levels, start-up days tend to have a positive association

with informality, even after controlling for GDP per capita, tax rates, and time-

invariant country effects (i.e. country fixed effects). Likewise, estimating changes in

informality shows that decreases in start-up costs are only weakly associated with de-

creases in informality with and without key controls.3 These cross-country patterns,

coupled with the micro-level program evaluations and RCTs, paint a compelling pic-

ture. Even though lowering entry costs to decrease informality has an appealing

3Appendix A provides regression results for these exercises.
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Figure 1: Informality and Start-Up Costs

Panel A includes observations for 157 countries in 2015. Panel B includes 598 observations pooled
across countries from 2004-2015 for countries with start-up costs less than 600 days and changes
between -150 and 150 days (the latter is merely for aesthetic purposes). We also exclude countries
with no change in start-up days.
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economic logic, such reforms have had little real impact on informality in developing

countries. Hence, we construct a model to better understand why such reforms may

fail and how to better target reforms to successfully bolster formalization efforts.

3 Model

The theoretical model builds on the framework developed in Melitz (2003) and is

closely related to Allen et al. (2018). There is a single monopolistically competitive

industry, however firms can choose to operate informally or formally (henceforth

referred to as their sectoral choice). In addition to these two endogenous entry deci-

sions, we model a more complex role for government policy. Specifically government

policy can change tax rates, tax enforcement, and the provision of a productive public

good. The latter may be differentially accessible to the formal and informal sectors.

3.1 Household Problem

The household earns income yH and seeks to maximize its consumption (C) of the

Ω varieties of goods available for purchase. Their overall utility is determined by a

Dixit-Stiglitz aggregator over the Ω varieties:

max
C

C =

!"

ω∈Ω
c(ω)εdω

# 1
ε

s.t.

"

ω∈Ω
p(ω)c(ω)dω ≤ yH ,

(1)

where c(·) and p(·) reflect the consumption and price of an individual variety ω. The

problem presented in (1) can be solved in the usual way, resulting in the demand
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function for variety ω:

c(ω) =

!
P

p(ω)

#σ

C (2)

where

P =

!"

ω∈Ω
p(ω)1−σdω

# 1
1−σ

(3)

Individual varieties are substitutes for each other where 0 < ε < 1 and σ = 1
1−ε

. The

degree of substitutability is linked to firm market power and profitability.

3.2 Government

Government in this model serves three functions: collect taxes (τ) on the profits

of formal firms, locate and fine informal firms their profits at rate (µ) (i.e. tax

enforcement), and provide a public good that is used in the production of individual

varieties. Under these conditions, the government has two sources of revenue: taxes

and fines. This means that the government’s revenue (G) is determined by:

G = τ

"

ω∈F
π(ω)dω + µ

"

ω∈I
π(ω)dω (4)

where F and I are the set of formal and informal firms, respectively, and π(·) is the

profit earned from producing variety ω. For simplicity, we assume that government

revenue can be directly converted into the public using the following expression:

gs = γsGχ. (5)

where

γs =

$
%

&
1 s = F

γ s = I

10



and 0 < γ ≤ 1, 0 ≤ χ ≤ 1. This expression introduces a wedge into the access

of the public good. Formal firms have full access to the public good, whereas the

informal firms have restricted access. The basic idea being that formality grants

firms an additional benefit beyond legitimacy with the government. For instance,

suppose that business loans backed by the government require a timely and costly

background check. This background check also allows the government to differentiate

between formal and informal firms wanting to borrow money through the program.

It is worth commenting on two omissions in (5). First, the public good does not

reflect congestion as in Loayza (1996) and Chakraborty and Dabla-Norris (2011).

While the level of productive goods may be important in explaining firm produc-

tion, our results below indicate that only the differential access between formal and

informal firms is an important determinant of sector choice. Similarly, the efficiency

of public expenditures as studied in Chakraborty and Dabla-Norris (2011) is impor-

tant in understanding firm productivity, but as long any leakages equally impact

formal and informal firms, they do not impact firms’ sectoral decisions. For exposi-

tional convenience, we exclude both congestion and a parameter for the efficiency of

government spending.

3.3 Market Clearing

Firm profits net of taxes and fines are transferred back to the households as a divi-

dend, D:

D = (1− τ)

"

ω∈F
π(ω)dω + (1− µ)

"

ω∈I
π(ω)dω. (6)

This implies that the aggregate market clearing condition is:

Y = w ∗ L+G+D (7)
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where Y is total income, w is the wage rate, and L is the total labor supply. In this

model, both the wage rate and labor supply are exogenously set, however, as will be

shown later in the paper, total income is determined endogenously.

3.4 Firms

3.4.1 Entry

In this set-up, firms have two decisions: entry (the firm’s decision to enter and pro-

duce) and sectoral choice (the firm’s decision to produce formally or informally).

Entry requires firms to pay a fixed cost f e. After paying the fixed cost, firms receive

a productivity φ which is drawn from the distribution h(φ). The distribution h(·)

has support over the interval [0,∞) and the cumulative distribution function is rep-

resented by H(φ). As in Melitz (2003), once the firm receives its productivity draw

φ it will decide whether to produce a variety of good (ω) or immediately exit.

Those firms the choose to remain active and produce a variety ω, must decide

whether they will operate formally or informally. Throughout the paper, formal and

informal firms are denoted using the superscripts F and I, respectively (similarly

to the public good in Equation 5). It should be noted that both types of firms can

be active simultaneously, and they will compete with one another via monopolistic

competition (i.e. Allen et al., 2018). Production in either sector requires payment of

a common fixed cost, f (all fixed costs are specified in terms of labor units). However,

those firms who choose to operate formally must pay an additional fixed cost (fR)

in order to be registered with the government.
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3.4.2 Production

Firms produce their unique varieties using a constant returns to scale production

function: ysi = gsφli. A firm producing variety ω in sector s will have the following

labor demand:

l(ω) = f s +
c(ω)

gsφ
(8)

where

f s =

$
%

&
f + fR if s = F

f if s = I
.

As is standard in a monopolistically competitive market, each firm sets it own

price to maximize its profit subject to its labor demand function. The resulting

solution means that a firm with productivity φ in sector s will set a price equal to:

ps(φ) =
w

εgsφ
, (9)

where 1
ε
≡ σ

σ−1
is the firm’s markup over marginal cost.

The firm’s labor demand function in (8) and price in (9) imply that profits and

revenue not only depend on firm productivity, but also on sectoral choice. The

expressions for firm revenue and profit are given below:

rs(φ) = R

!
P εgsφ

w

#σ−1

for s ∈ {I, F} (10)

πs(φ) =
rs(φ)

σ
− wf s for s ∈ {I, F}. (11)

It should be noted that the ratio of revenue between two firms in the same sector is
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simply a function of their relatively productivities and can be written as:

rs(φ1)

rs(φ2)
=

!
φ1

φ2

#σ−1

,

whereas the ratio of revenue between two firms in different sectors is expressed by:

rF (φ1)

rI(φ2)
=

!
φ1

γφ2

#σ−1

.4

Notice that this expression is still a ratio of productivities, where the informal pro-

ductivity in the denominator is discounted by its partial access to the productive

public good.

3.4.3 Cut-Offs

As is Melitz (2003) there is a large pool of possible entrants into this market. Upon

receiving a productivity draw φ, the firm will immediately decide whether to enter

and produce or exit. We define the minimum productivity necessary for a firm to

produce as φ∗. This implies that the distribution of productivities that are active

and producing is given by:

ĥ(φ) =

'

(
h(φ)

1−H(φ∗) φ ≥ φ∗

0 φ < φ∗.

The firm’s entry decision depends upon it’s profitability and its expected value of

entry. Because the firm’s profitability depends upon not only productivity but also

sectoral choice the zero profit condition (ZPC) varies based on whether there are

informal firms in the market. It should be noted that since the fixed cost of entry is

4This expression takes advantage of the fact that gF /gI = 1/γ
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paid prior to the firm’s realization of productivity and their sectoral choice, there is

only one free entry condition (FE).

Since firms can produce either formally or informally the relationship between

productivity and average profit depends upon the aggregate distributionH(·). There-

fore it is mathematically convenient to express the ZPC condition in terms of average

revenue, r̄. It follows from this that the free entry condition also needs to be ex-

pressed in terms of average revenue.

Lemma 1. The zero profit condition (ZPC) and free entry condition (FE) can be

written in terms of average revenue as a function of the cut-off productivity φ∗. For

an economy in which both formal and informal firms exist simultaneously, the ZPC

can be written as:

r̄ =

)
φ̃(φ∗)

φ∗

*σ−1

σwf (ZPC) (12)

where

φ̃(φ∗) =

)
1

1−H(φ∗)

)" φ̄

φ∗
φσ−1h(φ)dφ+

!
1

γ

#σ−1 " ∞

φ̄

φσ−1h(φ)dφ

** 1
σ−1

. (13)

The FE condition is:

r̄ =
σw(f e + (1−H(φ̄))(1− τ)(f + fR) + (H(φ̄)−H(φ∗))(1− µ)f)

(1−H(φ̄))(1− τ)
+

1
γ

,σ−1 +
φ̃F

φ̃

,σ−1

+ (H(φ̄)−H(φ∗))(1− µ)
+

φ̃I

φ̃

,σ−1 (FE)

(14)

where φ̄ is the formality cut-off (defined in Lemma 2) and φ̃F and φ̃I are the average

productivities in the formal and informal sector, respectively.

Proof. See Appendix B

In an industry with only formal firms (F), the ZPC would have a higher fixed cost
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(f + fR instead of f) and φ̄ = φ∗. Without further structure on H(·) it is impossible

to characterize the entry cut-off φ∗. In the next section, we place the structure on

H(·) necessary to derive analytical results. Before moving forward, it is necessary to

characterize the cut-off value between the formal and informal sectors, φ̄. The value

for φ̄ is determined by the equation:

πI(φ̄) = πF (φ̄).

The formal sector cut-off, φ̄, is characterized in Lemma 2 below.

Lemma 2. Suppose that there exists a mixed economy (I) such that both informal

and formal firms are active, then there exists a productivity level φ̄ such that all firms

drawing φ∗ ≤ φ ≤ φ̄ will operate informally and all firms drawing φ > φ̄ will operate

formally. The productivity level φ̄ can be expressed as a function of φ∗ using the

following formula:

φ̄ = F̂φ∗ (15)

where

F̂ =

-

./
(1− τ)

+
1 + fR

f

,
− (1− µ)

(1− τ)
+

1
γ

,σ−1

− (1− µ)

0

12

1
σ−1

Formal and informal firms will exist in the same industry only if F̂ > 1, which

requires

1 +
fR

f
>

!
1

γ

#σ−1

>
1− µ

1− τ

Proof. See Appendix C.

The intuition behind the conditions in Lemma 2 are worth considering. As γ

approaches zero, informal output, and hence profits, go to zero (minus their fixed
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costs). Therefore 1/γ can be thought of as the relative benefit of operating formally

(as this expression gets larger, so does the relative benefit of operating formally).

The left-hand side of the first inequality can be thought of as the cost of operating

formally (through increased registration costs fR). This means that the first inequal-

ity states that registration costs must be sufficiently high to incentivize some firms

to operate informally. The right-hand side of the second inequality can be thought

of as the benefit of operating informally (the right-hand side increases when either

the probability of being caught and fined, µ, decreases or when taxes, τ , increases–

both of which increase the advantage of operating informally). Therefore, the second

inequality states that the benefit of operating formally must outweigh the benefit of

operating informally for some firms in order for formal firms to exist in the market.

3.4.4 Aggregation

The final step in the model set-up is the economy wide aggregate values for P , C,

M , and R. Using the equations above it can be shown that:

P = M
1

1−σ pI(φ̃) (16)

C = M
1
ε c(φ̃) (17)

M =
L

fR(1−H(φ̄))+f(1−H(φ∗))+fe

1−H(φ∗) + (σ − 1)f
+

φ̃
φ∗

,σ−1 (18)

R = Mr̄ (19)
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4 Results

In order to derive the main results of this paper we put additional structure on the

productivity distribution H(·). We assume that H(·) follows a Pareto distribution

with minimum value k and shape parameter α. The Pareto distribution allows for

a relatively large mass of low productivity firms, while also reflecting a long right

tail. This pattern is characteristic of developing countries with large informal sectors.

In this section we characterize the equilibrium of the model presented in Section 3

using the Pareto distribution and then we show how registration costs impact the

distribution of formal and informal firms in the economy.

4.1 Equilibrium

The equilibrium of the model is pinned down by the cut-off productivity, φ∗. In order

to determine this value we solve for the ZPC and FE under the Pareto distribution.

To do so we start with Lemma 3.

Lemma 3. Under a Pareto distribution with minimum value k and shape parame-

ter α, aggregate average productivity, φ̃, formal firm average productivity, φ̃F , and

informal firm average productivity, φ̃I , can be written as:

• φ̃ =
3

α
1+α−σ

4 1
σ−1

!+
1− F̂−1−α+σ

,
+
+

1
γ

,σ−1

F̂−1−α+σ

# 1
σ−1

φ∗

• φ̃F =
3

α
1+α−σ

4 1
σ−1 F̂φ∗

• φ̃I =
3

α
1+α−σ

4 1
σ−1

!+
1− F̂−α

,−1 +
1− F̂−1−α+σ

,# 1
σ−1

φ∗

Proof. All proofs can be found in Appendix C.
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If the economy is comprised of only formal firms, i.e. if the conditions in Lemma 2

are not met, then Lemma 3 is simply the first point. We use Lemma 3 to determine

the equilibrium of the model in Proposition 1.

Proposition 1. Suppose we have an economy made up of both formal and informal

firms. If firm productivities are drawn from a Pareto distribution with minimum

value k and shape parameter α, then the ZPC and FE conditions are given by:

r̄ =

!
α

1 + α− σ

#)+
1− F̂−1−α+σ

,
+

!
1

γ

#σ−1

F̂−1−α+σ

*
σwf (ZPC) (20)

r̄ =

)+
1− F̂−1−α+σ

,
+

!
1

γ

#σ−1

F̂−1−α+σ

*
wσ

!!
φ∗

k

#α
f e

F̄
+ f

#
(FE) (21)

where

F̄ = (1− τ)

!
1

γ

#σ−1

F̂−1−α+σ + (1− µ)
+
1− F̂−1−α+σ

,

Proof. The proof is an application of Lemma 1 using the average productivities

defined in Lemma 3.

The free entry and zero profit cut-off conditions from Proposition 1 can be used to

solve for the productivity cut-off:

φ∗ = k

!
σ − 1

1 + α− σ
f
F̄

f e

# 1
α

(22)

We assume that: f e < σ−1
1+α−σ

fF̄ to ensure that φ∗ > k, where k is the minimum

drawn productivity from the Pareto distribution described above.
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4.2 Distribution of Firms

As outlined earlier, a review of empirical literature on the impact of policies that

lower entry costs on informality yields an unexpectedly tepid assessment of their

their effectiveness. Our goal is to reconcile the economic intuition - that lowering

the costs of entry should boost formality - with the empirical literature. Our model

highlights two possible explanations. In what follows we assume that the industry

is made up of both formal and informal firms (henceforth referred to as a mixed

industry) and that the productivity distribution is Pareto with minimum value k

and shape parameter α. Proposition 2 gives the expression for the percentage of

firms that are formal.

Proposition 2. The percentage of the firms that are formal is:

MF

M
= F̂−α. (23)

where F̂ is as defined in equation (15).

Proof. See Appendix B.

Next, we show that the model is consistent with past theoretical work with respect

to the impact of taxes and entry costs. To do this we take the derivative of (23) with

respect to the registration cost:

∂

∂fR

MF

M
= − α(1− τ)F̂−α

(σ − 1) ((1− τ)(f + fR)− (1− µ)f)
< 0.

Assuming the conditions in Lemma 1 are met, the above derivative is clearly negative

and consistent with works like Ulyssa (2010) that suggest a negative relationship

between formality and entry costs. The increase in the percentage of firms that are
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formal occurs by lowering the productivity cut-off, φ̄, to operate in the formal sector.

This change can be readily seen in (15) where ∂φ̄

∂f̂R
< 0.

The underlying assumption of both the empirical and theoretical literature is

that firms are optimally choosing to operate formally or informally. Therefore, if

lowering the costs of becoming formal do not incentivize firms to switch sectors,

then the theoretical literature is missing important margins by which firms make

their decisions. As with any decision, there are costs and benefits to becoming

formal. In our model, the benefit is that formal firms receive additional access to the

public good as in Loayza (1996), however it comes at the cost of taxation.

We start by examining the predictions of the model with respect to taxation.

Rocha et al. (2018) show that lowering taxes reduces informality in the context of

Brazil, but only after registration costs for formal firms are greatly reduced. This

result suggests that entry costs and taxation may operate as necessary but not suf-

ficient conditions for formalization. Simply lowering entry costs may not incentivize

firms to formalize because of their large tax burden they face in the formal sector.

If we look at the derivative of the percentage of firms that are formal with respect

to the registration costs we see that it is unambiguously negative. But it is also

clear that the increase in formality that results from a reduction in registration costs

depends upon the tax rate. This result is formalized in Proposition 3

Proposition 3. For a given tax rate, lowering registration costs is less effective at

reducing informality iff:

γ ≥ γ̄ ≡
)

1 + σ−1
α

1 + fR

f
+ σ−1

α

3
1−µ
1−τ

4

* 1
σ−1

,

where γ̄ is falling in both registration costs and the tax rate.
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Proof. The proof requires signing the second derivative ∂2

∂fR∂τ
MF

M
. The condition γ̄

gives the circumstances under which ∂2

∂fR∂τ
MF

M
> 0 is true.5

Proposition 3 tells us that in high tax rate regimes, lowering registration costs are

not an effective way to increase the percentage of firms that are formal. The condition

in Proposition 3 states that this is only true if informal firms have sufficiently high

access to the public good. Figure 2 shows the range for which Proposition 3 holds

for a given set of parameters. The figure shows that informal firms would have to be

significantly restricted from the public good in order for reductions to entry costs to

be more effective in high tax regimes.

Figure 2: γ̂ plotted against fR/f
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The figure above plots γ̄ against fR/f with τ = 0 (solid line), τ = µ/2 (dashed line) and τ = µ
(dotted line). In this figure α = 2.0 and µ = 0.5, the results are qualitatively robust to changing
these values.

It is also possible that the excludability of the public good is tied to the registra-

tion costs for formal firms. For example, most airports and ports require additional

permits and fees to use them to ship goods. These hurdles also help differentiate

5Since MF

M is continuous in fR the cross partials with respect to registration costs and taxation
are symmetrical. So just as lowering fixed costs are less effective in high tax countries, lowering
tax rates in high fixed cost countries is less effective. The latter is analagous to the result in Rocha
et al. (2018).
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informal from formal firms. If these requirements were curtailed, registration costs

fall, but informal firms’ access to the public good simultaneously increases, giving

them less incentive to change sectors. In order to formalize this possibility we assume

that the informal firm’s access to the public good depends upon the registration cost:

γ = γ(fR), γ′(·) < 0.

The impact that this assumption has on the model is formalized in Proposition 4

Proposition 4. If the access to the public good negatively depends on the registration

cost, then reducing the registration cost reduces the percentage of firms that are formal

iff:

F̂−α

)
γ(fR)

(f(σ − 1))
1

σ−1

*α

<

!
−γ′(fR)

γ(fR)

# α
σ−1

(24)

Proof. See Appendix B.

From Proposition 2 we know that F̂−α is the percentage of formal firms in an

industry. Therefore the main takeaway from Proposition 4 is that it is more likely

to hold in industries with a higher percentage of informal firms.

4.3 Output

When equation (24) holds, Proposition 4 tells us how the distribution of formal and

informal firms changes in response to changes in registration costs. It does not tell us

how this policy change impacts total income. Using the market clearing condition,

we can write aggregate output as:

Y = wL+M π̃ (25)
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where π̃ is pre-tax/fine profit. It should be noted that in contrast to Melitz (2003)

and other similar papers we do not exogenously set total income. This allows us to

not only talk about the distributional impacts of policy, but also how such policy

impacts total income/output.

The derivative of equation (25) with respect to the registration costs cannot

be signed, so we must proceed numerically.6 Before moving forward we must put

additional structure on γ(·). We select γ(·) so that equation (24) holds and that

γ′(·) < 0. The following expression satisfies these conditions for ζ > 0 and fR > 1:

γ(fR) =
1

(fR)ζ
(26)

The first step is to confirm that the percentage of firms that are formal is de-

creasing as registration costs fall. Figure 3 below shows how both the percentage of

firms are are formal and γ(·) change with registration costs.

Figure 3 shows that as registration costs fall, so does the percentage of firms that

are formal. This is the opposite of what happens when access to the public good

among informal firms does not depend negatively on registration costs. This occurs

because when access to the public good depends on the registration costs, increasing

those costs make the informal sector relatively less productive, which means that

there will be fewer informal firms despite the higher cost of being formal.

Figure 4 shows us how output changes in response to changes in registration costs

when the inequality in equation 24 holds. It should be noted that figure 4 shows

output normalized by wL.

Starting from low fR, normalized output intially falls as registration costs in-

6The results in this section are produced with the same numerical values. The authors tried out a
wide range of possible parameter values, none of which qualitatively changed the results presented
here. The Mathematica file showing these results over a wide range is available upon request.
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Figure 3: Percentage of firms that are formal and γ(fR)
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The figure above shows how the percent of firms that are formal and γ(fR) change with respect to
registration costs.

Figure 4: Normalized output
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The figure above shows how normalized output changes with respect to registration costs.
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crease. The reason for this is found on figure 3, where for low registration costs γ(·)

falls faster than the percentage of formal firms increases. This means that increased

number of formal firms is not enough to offset the fall in informal productivity, thus

output falls. On the right side of the graph, there is a kink (corresponding to the

point where every firm is formal), after which output increases rapidly. This is a

result of the full employment assumption. Higher registration costs mean that only

the most productive formal firms survive. Therefore, since there is no limit on labor

employed in these firms, it means that all labor is more productive, which results

in higher output. The main result displayed in figure 4 is that for sufficiently high

registration costs, lowering these costs actually results in lower output. The logic

behind this result is as follows: lowering registration costs results in less productive

firms entering into the market, thus shifting labor from the more productive firms.

As a result, output falls.

5 Empirical Applications

In this section, we assess whether patterns in the data are consistent with the pre-

dictions of the model. Empirical exercises for our research question face several

difficulties. First, across the literature on informality, it is often difficult to observe

the characteristics and actions of informal firms, particularly in contexts where some

aspect of their informality is also illegal. Second, and specific to our research ques-

tion, we cannot observe differential access to the public good between the formal and

informal sector in a systematic way. Further, determining what amount of public

expenditures are actually productivity-enhancing poses a non-trivial problem. Fi-

nally, as the empirical literature on the causes of informality highlights, there is a

large set of important factors in determining whether a firm is informal ranging from
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institutional factors to owner characteristics. The latter are not addressed by our

model and add considerable noise to the empirical exercises below. In testing the

predictions of the model we generalize our theoretical industry framework to cross-

country comparisons. This allows for greater variation in our variables of interest,

principally tax rates and start-up days, and permits the use of a more standard

measure of informality (i.e. Medina and Schneider (2018)).

5.1 Data

Our empirical exercises utilize two sources of data. Our country-level data related to

development, taxes, and registration costs come from the World Bank Development

Indicators. We use GDP/capita (constant 2010 US$) to control of levels of develop-

ment and quality of institutions (i.e. µ in the model). We also use two variables from

the World Bank’s Doing Business Project. We measure tax rates using the total tax

and contribution rate as a percentage of profits, and we proxy for formal registrations

costs using the time in days required to start a business. We typically utilize these

variables in logs or differences in logs. Table 1 provides summary statistics for our

main variables.

Table 1: Summary Statistics

Variable Mean Median Std. Dev Range N

Informality 29.9% 29.2% 12.3% 6.2% - 69.1% 1,537
Start-up Days 33.2 22.0 34.5 0.5 - 260.5 1,537

GDP/capita 14,289 4,801 19,504 228 - 111,968 1,521
Tax Rates 41.3% 40.2% 15.8% 8.0% - 99.9% 1,537

All variables include data for 2003-2015, except tax rates (2005-2015). Observations with lagged
start-up days greater than 600 days or tax rates above 100 are excluded.
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In addition to the World Bank data, we use estimates of informality from Med-

ina and Schneider (2018). They estimate the percentage of GDP produced in the

informal sector using a modified “multiple indicators, multiple causes” (MIMIC) ap-

proach. Variants of this technique are commonly used to estimate the size of the

informal sector given that it is difficult or impossible to directly observe. We use

these particular estimates of informality because 1) they are used extensively in the

literature on informality and 2) there are estimates for a large set of countries (158)

over relatively long time span (1991 - 2015). In conjunction with our World Bank

data, we have data for 156 countries from 2003 - 2015.7

5.2 Formal Registration Costs and Tax Intensity

Recall that Proposition 3 suggests that lowering registration costs is less effective in

high tax countries. To test this relationship, we ask whether the relationship between

changes in start-up days and changes in informality are different across high tax and

low tax countries. To do this we estimate:

∆infc,t = α +
k=25

1

ψkDk,c,t−1∆startupc,t−1 +Xc,t−1β + δt + εc,t (27)

where informality is the percentage change (difference of percentages) in informality

for country, c, in year, t. The indicator variable, Dk,i,t−1, indicates whether a country

is in a given percentile, k, of the tax distribution in the previous year, and it is inter-

acted with the lagged change in start-up days. For completeness, we also augment

(27) with lagged changes in GDP/capita and the main effects for start-up days, and

the lagged location in the tax distribution (all contained in Xit−1), as well as time

7Some of our regressions do not begin until 2006 because our tax rate variable is not available
until 2005, and specifications with differences do not have an observation until 2006.
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fixed effects, represented by δt to account for global shocks shared across countries.

We avoid country fixed effects due to the lack of within-country variation in Dk,c. In

addition, level effects on informality should be differenced out in our specification.

The results from estimating (27) via OLS are reported in Table 6.

Table 2: Informality and Start-up Days

Dep: ∆ Informality Lagged Lagged Lagged Contemp.

Start-Up -0.002 -0.002 -0.001 0.002
Middle Tax*Start-Up 0.010 0.009 0.006 -0.010
High Tax*Start-Up -0.012* -0.012* -0.014* 0.001

Tax Percentile
Middle Tax -0.023 -0.037 -0.049 -0.058
High Tax -0.074 -0.079 -0.095 -0.064

GDP/capita -0.108*** -0.113*** -.251***
Year Dummies ! !

N 1,353 1,340 1,340 1,492

All regressions include countries pooled across years 2006-2015. Observations with lagged start-up
days greater than 600 days or tax rates above 100 are excluded. The excluded group is low-tax
countries. GDP/capita is expressed in 1000’s of dollars. Column headers designate whether the
policy of interest (changes in start-up days) enters the regression equation contemporaneously or
at a one period lag. Asterisks indicate statistical significance at the 1% (***), 5% (**), and 10%
(*) levels.

The key take-away from Table 6 is that the negative relationship between start-up

days is different in high and low-tax countries. As suggested in our motivating regres-

sions, there is little evidence of a strong relationship between changes in start-up days

and changes in informality across countries. The relationship in low- and middle-tax

countries is not statically different from zero. High-tax countries, however, exhibit

a statistically significant negative relationship between start-up days and informal-
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ity. The coefficient on the interaction between high-tax countries and start-up days

suggests that a one day decrease in registering a new business is associated with a

0.012% increase in informality.

The results in Table 6 are consistent with Proposition 3, but they also hint at

the importance of the relationship between start-up costs and excludability from the

public good (γ in the model). High tax rates are likely also correlated with other

institutional features that are problematic for effective reforms. These results are

sensitive to the number of percentile groupings, likely due to the fact that there is

not much heterogeneity in the distribution through time (high-tax countries tend to

remain high-tax countries).

5.3 Formal Registration Costs and Informality

Proposition 4, which shows the anticipated impacts of reducing start-up costs when

access to public goods is negatively correlated with registration costs, is challenging

to empirically test. Specifically, the necessary condition for informality to increase

when formal registration falls in Proposition 4, is mostly a function of unobservable

variables. The function γ(·) (and its derivative) are clearly unobservable. Despite

this, the likelihood that the condition in (24) is true is unambiguously increasing in

the level of informality. We translate this implication to empirically testing whether

the change in informality is impacted by registration costs differently across levels of

informality.

To test this, we estimate

∆infc,t = α + β1∆startupc,t + β2infc,t + β3(inf ∗∆startup)c,t +Xc,tρ+ εc,t, (28)

where subscripts index observations by country, c, and year, t. We estimate several
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variants of (28) including adding time and country fixed effects and additional co-

variates (GDP/capita and tax rates).8,9 Table 3 presents the results from estimating

Equation 28. Our primary emphasis is on the intereaction of start-up days (our

proxy for registration costs) and informality.

Table 3: Start-up Days and Changes in Informality

Dep: ∆ Informality (1) (2) (3) (4)

Start-Up Days 0.643 0.633 0.506 0.617*
Informality 0.000 -0.000 0.223*** 0.228***
Inf.*Start-Up -0.022 -0.022 -0.021 -0.026*

Year FE ! !
Country FE ! !
GDP/capita -17.585***
Taxes -0.163

N 1,508 1,508 1,508 1,374
ME = 0 28.9% 28.6% 23.8% 23.7%

Observations with start-up days greater than 600 days or tax rates above 100 are excluded. The
excluded group is low-tax countries. GDP/capita is expressed in 1000’s of dollars. All regressions
allow for errors to be clustered at the country-level. Asterisks indicate statistical significance at the
1% (***), 5% (**), and 10% (*) levels.

The bottom row of Table 3 provides a convenient way to think about how the

impacts of start-up days changes across the distribution of informality. It reports the

approximate level of informality where the marginal effect of a change in start-up

days is to zero.10 Informality beyond this level implies that changes in start-up costs

tend to have an inverse relationship with changes in informality, i.e. policy “reforms”

8Start-up days, GDP/capita, and tax rates are included as differences in logs.
9Country and time fixed effects are not explicity enumerated in (28).

10Marginal effects are estimated with all other covariates evaluated at their country-specific values.
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lead to larger changes in informality. Across specifications, the marginal impact of

a change in start-up days is counterproductive at relatively low levels of informality.

The fact that changes in start-up days tend to have smaller impacts on the change

in informality when informality increases is consistent with the theoretical prediction

in Proposition 4. Moreover, the regression results also help explain ambiguity with

respect to the effects of start-up costs in the data. Overall, we fail to reject the

null hypothesis that a change in start-up costs and the interaction of a change in

start-up costs with informality are jointly statistically different from zero. However,

this result is driven by countries with relatively low levels of informality (roughly the

bottom quartile) and below the level of informality in many of the countries that

have been studied in this literature (e.g. Brazil and Mexico). If we were instead to

look at the impact of changes in start-up days only for countries with more than 20%

informality, the start-up days and the interaction term become jointly statisticaly

significant (p = .073). As Proposition 4 suggests, the potential effectiveness of

reducing registration costs depends on the level of informality. The policy implication

of this result has a particular irony to it. Countries often attempt to reduce formal

registration costs as a mechanism to reduce high levels of informality. It is exactly

this set of countries that is least likely to see positive impacts from the policy.

6 Conclusion

This paper derives several theoretical results that are consistent with observed pat-

terns in our cross-country empirical exercises. The results suggest important caveats

to reforms aimed at reducing informality. We model government as controlling sev-

eral policy levers including entry costs, tax rates and enforcement, and the provision

of public goods. These levers impact the endogenous entry of firms into either the
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formal or informal sectors. Importantly, this environment allows us to investigate

complex interactions between policy levers. We show that changes start-up costs and

taxes individually are less effective in high tax or high regulation environments. The

model also suggests the importance of differential access to public goods between the

formal and informal sectors. When this access is a function of entry costs, reductions

in entry costs may increase informality in highly informal industries.

Given these results, should policy makers reduce entry costs to increase formal-

ity? The answer is conditional on country-specific conditions. Low tax countries

will be more likely to see decreases in informality following reforms. “Bundling” of

policies, like reducing tax rates and start-up costs simultaneously, may be effective

in reducing informality. Studies such as Rocha et al. (2018) are consistent with this

suggestion. The literature has not previously examined the relationship between

public goods access and entry costs. We show that this margin is important in ex-

plaining why informality fails to respond to some types of reforms. When access to

the public good is correlated, or perceived to be correlated, with access to public

good, reducing these costs can inadvertently lower the gains from formalizing. This

can result in reductions in entry costs leading to increased informality, especially in

industries where informality is a priori high.. Ironically, these industries are likely

the targeted by reforms. In conjunction with the large body of empirical literature,

our research suggests that marginal changes in registration costs in isolation are un-

likely to outweigh larger issues such as tax burden, effective institutions, and low

productivity levels of informal entrepreneurs.
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Appendix A Motivating Regressions

Tables 4 and 5 report regression results that compliment the images in Section 2.

Specifically, column one in Tables 4 and 5 correspond with panels A and B in Figure 5,

respectively. Recall that this exercise is not intended as rigorous empirical proof,

but rather highlights the difficulties in understanding the impact of start-up costs

on informality. The “Levels” columns in Table 4 estimate variants of:

informalityit = α+β1log(start−up)it+β2log(GDP/capitait)+β3log(taxes)it+ eit,

(29)

where informality refers to an estimate of the percentage of output produced in-

formally in country i in year t. The intercept, α, is country specific in the last

three columns of Table 4. In addition to country and year effects, the final column

also allows for a potential lag between each of the covariates and informality. The

positive relationship between start-up days and informality gradually disappears we

more involved specifications. The primary take-away is that most of the heterogene-

ity in informality is across countries, and the relationship between informality and

start-up days evaporates after accounting for unobserved but time-invariant country

characteristics and year effects.

Table 5 reports regression results that model changes in start-up days. These

variants are intended to estimate the impacts of changes in policy. The table reports

several variants of:

∆(informality)it = α+β1∆(start−up)it+β2∆(GDP/capitait)+β3∆(taxes)it+uit.

(30)

Since these regressions use the change in start-up days (and other covariates), we
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exclude country fixed effects. Additionally, we do not log start-up days or any of the

covariates.

Table 4: Informality and Start-up Days (Levels)

Variable Levels Levels Levels Levels Lagged Levels

Start-up Days 4.99*** 1.91*** 0.22*** 0.13 -0.12
(0.028) (0.246) (0.110) (0.120) (0.134)

GDP per capita -4.93*** -17.44*** -16.10*** -13.08***
(0.159) (0.563) (0.638) (0.746)

Taxes 1.86*** -0.19 -0.20 -0.24
(0.552) (0.387) (0.386) (0.347)

Country FE ! ! !
Year FE ! !
N 1,845 1,521 1,521 1,521 1,374

All regressions include countries pooled across years 2006-2015. Countries with start-up days greater
than 600 days or tax rates above 100 are also excluded. GDP per capita has been re-scaled to 1000’s
of dollars. Asterisks indicate statistical significance the 1% (***), 5% (**), and 10% (*) levels.

Table 5: Informality and Start-up Days (Changes)

Variable Differences Differences Differences Lagged Dif. Lagged Dif.

Start-up Days 0.002 0.002 0.002 -0.004 -0.004
(0.003) (0.003) (0.002) (0.003) (0.003)

GDP per capita -0.470*** -0.245*** -0.473*** -0.247***
(0.055) (0.000) (0.059) (0.057)

Taxes -0.001 -0.001 0.010*** 0.009***
(0.004) (0.003) (0.003) (0.003)

Year FE ! !
N 1,508 1,374 1,374 1,227 1,227

All regressions include countries pooled across years 2006-2015. Countries with start-up days greater
than 600 days or tax rates above 100 are also excluded. Asterisks indicate statistical significance
the 1% (***), 5% (**), and 10% (*) levels.
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The regression results in Table 5 are entirely consistent with Figure 5. In differences,

the role of start-up days and taxes are insignificant, although the latter may be

important with a longer lag. As in Table 4, the level of development is always neg-

atively associated with informality and statistically significant. Together, Tables 4

and 5 illustrate that countries with high informality also tend to have high start-up

costs; however, the high levels of informality seem to be driven by factors other than

start-up costs.

Appendix B Proofs

B.1 Proof of Lemma 1

B.1.1 Zero Profit Condition

The zero profit condition is given by:

πs(φ∗) = 0 ⇒ r(φ∗) = σwf

and depends on the state of the industry. From here it is straightforward to show

that the average revenue in the sector is a function of the cut-off value:

r̄ = r(φ̃) =

6
φ̃

φ∗

7σ−1

r(φ∗) =

6
φ̃(φ∗)

φ∗

7σ−1

σwf (31)

B.1.2 Free Entry

The free entry condition is given by:

Eπ = f e, (32)
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where the expected profit is equal to:

Eπ = pI(1− µ)π̄I + pF (1− τ)π̄F .

pj and π̄j are the probability of entry and the average profit for sector j, respectively.

The probability of a firm being informal or formal is simply the probability of drawing

a productivity within the range [φ∗, φ̄) for informal and the range [φ̄,∞) for formal.

Explicitly, these probabilities are given by:

pI = H(φ̄)−H(φ∗)

pF = 1−H(φ̄).
(33)

The free entry condition will also be written in terms of average revenue, rather

than average profit. To do this, first define the average productivity of informal (φ̃I)

and formal (φ̃F ) firms as:

φ̃I =

6
1

H(φ̄)−H(φ∗)

" φ̄

φ∗
φσ−1h(φ)dφ

7 1
σ−1

, φ̃F =

8
1

1−H(φ̄)

" ∞

φ̄

φσ−1h(φ)dφ

9 1
σ−1

(34)

From here, the average revenue of informal and formal firms can be written as:

r(φ̃I) =

6
φ̃I

φ̃

7σ−1

r(φ̃), r(φ̃F ) =

6
φ̃F

φ̃

7σ−1 !
1

γ

#σ−1

r(φ̃) (35)

This ultimately means that the average profits of informal and formal firms can be

written as functions of average revenue:

π̄I =

6
φ̃I

φ̃

7σ−1
r̄

σ
− f, π̄F =

6
φ̃F

φ̃

7σ−1 !
1

γ

#σ−1
r̄

σ
− (f + fR) (36)
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Combining Equations (32), (33), and (36), the free entry condition becomes:

(H(φ̄)−H(φ∗))(1−µ)

'

(
6
φ̃I

φ̃

7σ−1
r̄

σ
− f

:

;+(1−H(φ̄))(1−τ)

'

(
6
φ̃F

φ̃

7σ−1 !
1

γ

#σ−1
r̄

σ
− (f + fR)

:

; = wf e

(37)

Finally, Equation (37) can be solved for r̄ in order to determine the relationship

between average profits and the cut-off φ∗.

r̄ =
σw(f e + (H(φ̄)−H(φ∗))(1− µ)f + (1−H(φ̄))(1− τ)(f + fR)

(H(φ̄)−H(φ∗))(1− µ)
<
φ̃I

φ̃

=σ−1

+ (1−H(φ̄))(1− τ)
<
φ̃F

φ̃

=σ−1 +
1
γ

,σ−1 (38)

B.2 Proof of Lemma 2

Formality means that the firm will face a higher fixed cost of production and a certain

tax rate, however they avoid the possibility of losing the entirety of their profit due

to fines in the informal sector. Therefore the expected profit for a given productivity

for each type of firm is:

EπI(φ) = (1− µ)

6!
φ

φ∗

#σ−1

wf − wf

7

πF (φ) = (1− τ)

6!
φ

φ∗

#σ−1 !
1

γ

#σ−1

wf − (f + fR)

7 (39)

Based on the assumption above, clearly EπI(0) > πF (0) and ∂EπI(φ)
∂φ

< ∂πF (φ)
∂φ

, which

means that there is a single crossing point below which firms will become informal

and above which firms become formal. Define φ̄ such that: EπI(φ̄) = πF (φ̄), then
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the cut-off is explicitly given by:

φ̄ =

'

>(
(1− τ)

+
1 + fR

f

,
− (1− µ)

(1− τ)
+

1
γ

,σ−1

− (1− µ)

:

?;

1
σ−1

φ∗ (40)

B.3 Proof of Lemma 3

First note that:

1−H(φ) =

!
k

φ

#α

H(φ̄)−H(φ∗) =

!
k

φ∗

#α

−
!
k

φ̄

#α

=

!
k

φ∗

#α

−
!

k

F̂φ∗

#α

=

!
k

φ∗

#α +
1− F̂−α

,

This implies that:

φ̃ =

6!
φ∗

k

#α
)" φ̄

φ∗
φσ−1h(φ)dφ+

!
1

γ

#σ−1 " ∞

φ̄

φσ−1h(φ)dφ

*7 1
σ−1

=

6!
φ∗

k

#α
α

1 + α− σ

)
kα (φ∗)−1−α+σ

+
1− F̂−1−α+σ

,
+

!
1

γ

#σ−1

kα
+
F̂φ∗

,−1−α+σ
*7 1

σ−1
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!
α

1 + α− σ

# 1
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,
+

!
1

γ

#σ−1

F̂−1α+σ

7 1
σ−1

φ∗

φ̃I =

6!
k

φ∗

#−α +
1− F̂−α

,−1
" φ̄

φ∗
φσ−1h(φ)dφ

7 1
σ−1

=

6!
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φ∗

#−α +
1− F̂−α

,−1
!
αkα(φ∗)−1−α+σ

1 + α− φ

#+
1− F̂−1−α+σ

,7 1
σ−1

=

8+
1− F̂−α

,−1 +
1− F̂−1−α+σ

,!
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1 + α− σ

#9 1
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φ̃F =

6!
k

φ̄

#−α " ∞

φ̄

φσ−1h(φ)dφ

7 1
σ−1

=

6!
k

φ̄

#−α !
αkαφ̄−1−α+σ

1 + α− σ

#7 1
σ−1

=

!
α

1 + α− σ

# 1
σ−1

F̂φ∗

B.4 Proof of Proposition 2

First note that:

M I r̄I +MF r̄F = R

which implies that

M I r̄I +MF r̄F = Mr̄

We know that M I +MF = M , therefore

MF (r̄F − r̄I) = M(r̄ − r̄I)

This means that the percentage of formal firms can be written as:

MF

M
=

1− r̄I

r̄
r̄F

r̄
− r̄I

r̄

Using the Pareto distribution and the average productivities defined above, along

with the definition of revenue it is straightforward to show that the above expression

can be simplified to:
MF

M
= F̂−α
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B.5 Proof of Proposition 4

Under the assumptions in Proposition 4, F̂ becomes:

F̂ =

-

./
(1− τ)

+
1 + fR

f

,
− (1− µ)

(1− τ)
+

1
γ(fR)

,σ−1

− (1− µ)

0

12

1
σ−1

Therefore:

∂

∂fR

MF

M
= − α(1− τ)

(σ − 1)
!
(1− τ)

!
1 + fR

f

"
− (1− µ)

" F̂−1−α+σ

#
1

f
F̂ 1−σ +

$
1

γ(fR)

%σ−1

(σ − 1)
γ′(fR)

γ(fR)

&

which is positive iff:
γ(fR)σ−1

f(σ − 1)
F̂ 1−σ < −γ′(fR)

γ(fR)
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Appendix C Additional Results

Table 6: Informality and Tax Rates

∆ Taxes Lagged Lagged Lagged Contemp.

Taxes 0.018*** 0.018*** 0.015*** 0.015***
Middle Start-Up*Taxes -0.015 -0.014 -0.013 -0.013
High Start-Up*Taxes -0.009 -0.009 -0.006 -0.006

Start-Up Percentile
Middle Start-Up -0.056 -0.064 -0.053 -0.053
High Start-Up -0.109 -0.133 -0.138 -0.138

GDP/capita -0.094** -0.116** -.116***
Year Dummies ! !

N 1,234 1,222 1,222 1,492

All regressions include countries pooled across years 2006-2015. Observations with lagged start-up
days greater than 600 days or tax rates above 100 are excluded. The excluded group is low-tax
countries. GDP/capita is expressed in 1000’s of dollars. Asterisks indicate statistical significance
at the 1% (***), 5% (**), and 10% (*) levels.
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Table 7: Informal Competition and Industry Average Firm Size

Informal Comp. (1) (2) (3) (4)

Avg. Firm Size -0.027*** -0.035*** -0.025*** -0.024***

Year Dummies ! ! !
Country Dummies ! !
Industry Size !

N 1,545 1,545 1,545 1,545

Regressions include country-industry observations pooled over 30 countries and four survey years.
It excludes country-industry pairs with less than 10 raw observations.

Table 8: Changes in Informal Competition across Industries

∆InformalCom (1) (2) (3) (4) (5)

∆Startup -0.006 -0.006 -0.005 0.009 0.009
Size -0.001 -0.000 -0.002 0.011 0.011
Interaction 0.001 0.001 0.001 0.002 0.002

Growth 0.039 0.072 -0.693** -0.693**
∆Taxes -0.003 0.004 0.004
Country Effects ! !
Obs. Weights !

N 617 617 617 617 617

All regressions include industries pooled across countries. Countries with start-up days greater than
600 days or tax rates above 100% are excluded. Asterisks indicate statistical significance (different
from zero) at the 1% (***), 5% (**), and 10% (*) levels. Regression (5) is the specification cited
in the text.
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Figure 5: Informality and Start-Up Costs

Scatter plot includes 261 country-industry pairs from surveys conducted in 2013. It excludes
country-industry pairs with less than 10 raw observations.
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Table 9: Marginal Impact of Start-up Costs: Assumptions for Excluded Industries

Avg. Firm Size/Raw Obs. 0 10 20 25 50

10 0.013 0.025** 0.032** 0.025 0.023
50 0.016 0.026** 0.036** 0.031** 0.040*
100 0.018 0.027** 0.038** 0.034** 0.047**
1000 0.022* 0.028** 0.043** 0.043** 0.071**

N 617 220 119 95 45

The table reports the marginal impact of changing start-up costs across industries of different
average firm size (rows). Each column examines how the marginal effects change by performing
estimation using only industries with a minimum number of raw observations. All regressions
include industries pooled across countries. Countries with start-up days greater than 600 days or
tax rates above 100% are excluded. Asterisks indicate statistical significance (different from zero)
at the 1% (***), 5% (**), and 10% (*) levels. All regression are weighted by raw observations and
column 2 corresponds to the marginal effects in the text.
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