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ABSTRACT

Entrepreneurship in the Shadows:
Wealth Constraints and Government Policy”

| develop a dynamic model of forward-looking entrepreneurs, who decide whether to operate
in the formal economy or informal economy and choose how much to invest in their
businesses, taking government policy as given. The government has access to two policy
tools: taxes on formal business activity and enforcement (or policing) discouraging
informality. The main focus of the paper is on transitional dynamics under different initial
wealth levels. Whether an initially small business will be trapped in the informal economy and
remain small forever or grow quickly and become a large formal business depends on tax
and enforcement policies. High tax rates accompanied by loose enforcement — which is
mostly the case in less-developed countries (LDCs) — induce tax avoidance, discourage
investment in formal businesses, and drive the entrepreneurial activity toward the informal
sector even though the initial wealth level is high. Lowering taxes on formal activity joined
with strict enforcement can help reducing the magnitude of poverty traps in LDCs.
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1 Introduction

In the developing world, informality is quite prevalent among small businesses. Using survey
data from Brazil, De Paula and Scheinkman (2011) document that around 80 percent of
the small enterprises are not registered with Brazilian tax authorities. Moreover, informal
entrepreneurs tend to invest in their businesses much less intensively than the formal ones,
which implies that formality is positively correlated with asset size.! Similar patterns can also
be confirmed for other developing countries with large informal sectors [see Ayyagari, Beck,

and Demirguc-Kunt (2007)].

Theory predicts that high taxes on formal economic activity and loose enforcement (or polic-
ing) drive the size of informal activity up in these countries.” The empirical evidence is in
agreement with this prediction. Both cross-country and country-level studies find that the
size of informal sector tend to be large in countries with high tax rates and weak institutional
arrangements.” The consensus is that the government should use a mix of tax and enforcement

policies to effectively reduce the size of informal economy [Ihrig and Moe (2004)].

In this paper, I argue that wealth constraints interact with government policy to determine
the share of informal entrepreneurial activity in the economy. Specifically, I show that, given
an initial wealth level, whether a small business will be trapped in the informal economy
and stay small forever or grow quickly and establish itself as a large formal business depends
on how the government combines tax and enforcement policies. When the tax rates are
extremely high and enforcement is very loose, the extent of tax avoidance will be extensive.
Entrepreneurs with small initial wealth levels will be trapped in the informal sector forever and
the incentives to invest in physical assets will be low. Even the unconstrained entrepreneurs

(i.e., the initially wealthy ones), who initially operate formally, may tend to downsize and

1Based on the information provided by SEBRAE (Brazilian Small Business Administration), small businesses account for
around 94 percent of all firms. Informal small businesses hold around 15-20 percent of the assets held by all small businesses
in the Brazilian economy. Thus, the data suggest that informal small businesses tend to be much smaller than the formal ones.
See De Paula and Scheinkman (2011) for more detailed descriptive statistics on formal and informal small businesses in Brazil.
Throughout the paper, “size” of a small business means the “asset size.”

2See, for example, Loayza (1996), Thrig and Moe (2004), and Tumen (2016).

3Papers in this literature include Johnson, Kaufmann, and Zoido-Lobaton (1998), Schneider and Enste (2000), and Schneider,
Buehn, and Montenegro (2010). Note that some papers [e.g., Friedman, Johnson, Kaufmann, and Zoido-Lobaton (2000)] find
that the unconditional correlation between taxes and the size of informal economy can be negative; but, this negative correlation
tends to turn to positive once institutional arrangements (such as enforcement and measures to combat corruption) are controlled
for.



switch to informality in the long run. Suppose that the government starts decreasing taxes
and tightening enforcement. At the beginning, the unconstrained entrepreneurs will exhibit a
behavioral change: they will invest in their businesses, start growing, and stay in the formal
sector forever. There will still be many small businesses trapped in the informal economy.
But, at least, informal and formal businesses coexist in the long run. When the taxes are
reduced sufficiently and enforcement is tightened further, even those informal entrepreneurs
with very low initial wealth levels may choose to grow aggressively and establish a permanent

presence in the formal economy.

The theoretical framework features a fundamental non-convexity that leads to a dual structure
in the economy: the entrepreneurs operate either in the formal economy or in the informal
economy. On the one hand, operating in the formal economy is attractive because a unit of
physical asset produces a larger amount of output in the formal economy [Thomas (1992)].
Formal activity is more costly, on the other hand, because a formal business should register
with the official tax system, but the informal business pays the tax only if it is caught.
As a result, the entrepreneur faces a cost-benefit tradeoff on the margin of formality versus
informality. This margin is the source of the fundamental non-convexity. It is well-known that

such non-convexities pave the way for poverty traps in economic models.*

In this paper, the term “poverty trap” is used to describe the extent of the “non-convergence”
problem [see Azariadis (1996)].° In standard models, a convergence path refers to the footsteps
of the poor on the way to getting rich. However, this convergence path might be interrupted
for several reasons leading the poor to stay poor for a long time. This paper suggests that
the interactions between initial wealth levels and government policy might generate such an
interruption. To be specific, if taxes on formal economic activity is too high and enforcement

is loose, then initially wealth-constrained entrepreneurs might get trapped in the informal

4See Banerjee (2004) for an excellent review of the related literature. Tt is worthwhile to note that this type of non-convexities
are sufficient but not necessary to generate poverty traps in economic models [Mookherjee and Raj (2002)].

5Note that there are also more objective/quantitative measures to define a poverty trap. For example, time series evolution of
inequality measures (i.e., the Gini index) may be used to quantify the persistence of inequality in a country and, therefore, may
be proposed as an objective measure of poverty traps. It is also possible to construct ratios of consumption on the upper versus
lower portions of the income distribution and link the persistence of this measure to poverty traps. Another approach might be
to compare the labor income processes of the poor and the rich to identify the factors that might lead to persistent differences in
long-run income and use those factors as objective measures of poverty traps.



economy and stay small forever. The “magnitude” of the poverty trap is higher if a larger
fraction of the entrepreneurs are trapped in the informal sector.® The mechanics of poverty
trap developed in this paper are similar to the ones offered by papers including Galor and
Ryder (1989), Murphy, Shleifer, and Vishny (1989), and Durlauf (1993). This literature
suggests that differences in initial conditions—determined by history and inheritance—might
lead to non-convergence. Different from this literature, I say that government policy may
also contribute to convergence (or non-convergence) experiences and, therefore, affect the

magnitude of poverty traps.

The main contribution of this paper is the idea that the government, by setting high tax
rates on formal activity and imposing loose enforcement, can itself cause large and persistent
poverty traps. There are other theoretical papers in the literature—see, for example, [hrig
and Moe (2004)—arguing that high tax rates joined with weak enforcement can inflate the
scale of informal activity. My paper is different from these models in two main respects.
First, the models in the literature typically compare the steady state outcomes under different
government policy scenarios, whereas the model I develop is capable of producing analytically
tractable transitional dynamics. Using the transitional dynamics exercise, one can test the role
of government policy on transitions from informality to formality or vice versa. Second, the
steady state outcomes in this literature—as in Ihrig and Moe (2004)—feature either an entirely
informal economy or an entirely formal economy depending on taxes and enforcement. The
model I develop allows for the possibility of multiple equilibria in which informal and formal
entrepreneurs can coexist in the long run. These two aspects together allow for studying
the potential interactions between government policy and the magnitude of poverty traps in

developing economies.

Although the choice of formality versus informality is a static problem, the model is built
on a basic dynamic equilibrium framework, in which the entrepreneur chooses how much
to consume and how much to invest in physical capital at each time period. In terms of the

modeling practices, the model is most closely related to Buera (2008). Similar to Buera (2008),

6See McKenzie and Woodruff (2006) for a similar definition and related literature review.



I show that initial wealth positions determine both the transitional dynamics and steady-state
outcomes of individuals. Different from Buera’s model, I focus on the informal versus formal
sector choice, since the main purpose of the present study is to understand the effect of
government policy on the formal/informal decision margin. Another closely related paper is
De Paula and Scheinkman (2011), who construct a static model to differentiate the informal-
formal margin using the differences in the cost of financing. Unlike their work, I specify
a fully dynamic model and focus on transitional dynamics to understand how government
policy mediates the correlation between initial wealth constraints and informal versus formal
entrepreneurship. The benchmark model assumes that the entrepreneurs have no other income
besides their revenue. They run their businesses by choosing the optimal level of assets
to employ, while labor is assumed away for simplicity. Different types of taxes that the
entrepreneur faces are represented by a single tax rate. The entrepreneurs live in a world with
perfect certainty. And, finally, the tax revenues are subject to wasteful spending. I argue
that relaxing these simplifying assumptions does not alter the qualitative predictions of the

benchmark model significantly [see Section 4].

This paper is also related to the growing body of literature on the link between entrepreneur-
ship and wealth constraints. A particular strand of this literature argues that wealth con-
straints are important determinants of entrepreneurship [see, e.g., Evans and Jovanovic (1989),
Holtz-Eakin, Joulfaian, and Rosen (1994), Blanchflower and Oswald (1998), Lindh and Ohls-
son (1998), and Gentry and Hubbard (2004)].” T argue that wealth constraints also bind for
the intensive margin of entrepreneurial choice (i.e., choosing whether to operate as an informal
or formal entrepreneur), rather than only the extensive margin. I also argue that the degree
to which the wealth constraints bind is a function of the tax and enforcement policies, which

is a novel idea in the literature.

It is also possible to link this paper to the literature investigating how entrepreneurial saving

or investment behavior is affected by government policy. For example, Fossen and Rostam-

“Whether the correlation between wealth constraints and the probability of becoming an entrepreneur is spurious or not is a
controversial issue. See de Meza and Southey (1996), de Meza (2002), Hurst and Lusardi (2004), Nanda (2010), and Kerr and
Nanda (2011) for a review of the relevant issues in this literature.



Afschar (2012) argue that changes in government policy that entail greater income uncertainty
may lead to changes in the saving behavior of entrepreneurs via shifting both the amount and
the composition of their savings. Cullen and Gordon (2007) show using the U.S. data that
the entrepreneurial risk-taking behavior responds different forms of tax/incentive policies in
differing degrees.® Peck (1989) argues that the design of tax policy can play important roles for
smoothing out the negative effects of market imperfections on the profits of small businesses.
Boadway, Marchand, and Pestieau (1991) derive an optimal linear tax formula and study how
it interacts with entrepreneurial choices. Similar to these papers, I also link government policy
to entrepreneurs’ choices and outcomes. Different from them, I focus on the formal/informal
margin, and show how the interactions between initial wealth constraints and government

policy determine long-run fractions of formal and informal entrepreneurs in an economy.

Although the current paper mostly adopts a developing country perspective, the link be-
tween entrepreneurship and economic growth is a source of major debate also in developed
countries. The slowdown in global economic growth rates, which became more evident fol-
lowing the 2008 financial crisis, is often argued as being a consequence of the slowdown in
productivity growth. There are several studies, including Haltiwanger, Jarmin, and Miranda
(2013), Decker, Haltiwanger, Jarmin, and Miranda (2014), and IMF (2016), linking produc-
tivity growth to entrepreneurship. So, the observed slowdown in business start-up rates in
major economies, including the U.S., Canada, and many European countries, is seen as a
major reason behind the decline in global growth rates. For example, Haltiwanger (2012)
documents that around 20 percent of the U.S. gross job creation can be attributed to busi-
ness start-ups. The picture in developing economies is somewhat different. Schoar (2010)
and Hsieh and Klenow (2014) show that there are too many entries in developing countries,
which results in too many subsistence (and potentially informal) entrepreneurs. As Decker,
Haltiwanger, Jarmin, and Miranda (2014) argue, the common element in these two examples
is the lack of high-growth transformational entrepreneurs. This paper shows that government

policy in the form of tax and enforcement incentives has a potential to increase the share of

8See also Kanbur (1981) for a general equilibrium model investigating the implications of government policy for entrepreneurial
risk taking.



transformational entrepreneurs and spur economic growth, which applies to both developing

and developed economies.’

Finally, it will perhaps be useful to discuss from a broader perspective the position of the cur-
rent paper within the informality literature. Informal businesses are analyzed in the literature
along three different frameworks [La Porta and Shleifer (2008, 2014), Jones (2008)]. The first
is called the “romantic view” and it suggests that informal businesses are not less produc-
tive/efficient than the formal businesses. According to this view, the informal activity is held
back by government through high taxes, strict enforcement, and weak intellectual property
rights [see, e.g., De Soto (1989, 2000)]. The key assumption, which is often criticized as being
over-optimistic, is that informal businesses are similar to formal ones, but their activity is
kept down by policy. The second is called the “parasitic view” and is less optimistic than
the romantic view. It basically says that unofficial businesses are much less productive than
their official counterparts and they are owned by less skilled entrepreneurs; thus, to stay alive,
they need to stay small and cut their prices, which harms the official productive businesses
and erodes their growth potential [see, e.g., Farrell (2004)]. The third is called the “dualistic
view,” which assumes that the economy is characterized within a dual structure that sorts
less skilled entrepreneurs to small and informal businesses and more skilled ones to large and
formal businesses [see, e.g., Rauch (1991) and Amaral and Quintin (2006)]. Along the devel-
opment path, productive resources increase and the share of formal activity goes up over time.
Eventually, the developed economy emerges with only a tiny share of informal activity. Based
on this view, the government can intervene to speed up the transition process. This paper
perfectly fits into the dualistic view and argues that government policy can increase the speed
of development through several channels. Our results on poverty traps are also consistent with

this view.

The plan of the paper is as follows. Section 2 presents the benchmark model and outlines the
solution method. Section 3 provides an extensive discussion of the transitional dynamics in

the benchmark economy. How the transitional dynamics respond to changes in government

9For other breakthrough papers linking entrepreneurship to tax policy, see Gordon (1998), Hubbard and Gentry (2000), and
Hubbard and Gentry (2005).



policy is also discussed in depth. Section 4 sketches several extensions of the benchmark model
and argues how the predictions of the benchmark model could change upon relaxing its main

assumptions. Section 5 concludes.

2 The Benchmark Model

Time is continuous and indexed by ¢ > 0. At each point in time, the entrepreneur has the
option to operate in the formal economy or informal economy. He holds physical assets a and
fully invests these assets into his business to produce output. Moreover, he chooses the level
of investment each period and add the invested amount over the stock of physical assets to be
used in production in the next period. The initial level of physical assets, a(0), is endowed to

the entrepreneur. Borrowing or lending is not allowed.

The government designs tax and enforcement policies to encourage formal economic activity.
Specifically, the government sets a tax rate as a fraction 7 € [0, 1] of entrepreneurial output.
The formal entrepreneur pays this fraction fully, but the informal entrepreneur pays it only if
he is caught. The probability of getting caught is described by ¢ € [0,1].!° This is called the
enforcement (or policing) parameter. Thus, each period the informal entrepreneur expects to
pay the tax ¢7, which means that he pays the tax conditional on getting caught. This policy

setup is similar to Ihrig and Moe (2004) and Tumen (2016).

2.1 Preferences

The entrepreneur’s preferences over consumption profiles are defined by the following utility

specification:

l1—0

Ulc) = /OOO D77 (2.1)

10Tn the benchmark model, the parameter ¢ is assumed to be fixed, which means that each entrepreneur has an equal and
constant probability of getting caught by the police in the case of informal operation. But, in reality, larger businesses are much
more visible and the probability of getting caught goes up with the asset size. To obtain an analytically solvable dynamic system,
I assume that ¢ is fixed. But, this is relaxed later in the paper [see Section 4.1] and an extensive discussion is provided to
emphasize that having ¢ as an increasing function of the asset size does not alter the qualitative nature of the results obtained
from the benchmark model.



where p is the rate of time preference and o is the reciprocal of the intertemporal elasticity
of substitution. The constant relative risk aversion (CRRA) specification ensures that the
period utility over consumption is strictly increasing and strictly concave. It is also possible
to attribute a life-cycle interpretation to this setup. Under this interpretation, p = p* + d,
where p* is the rate of time preference and d is the constant rate of death for the entrepreneur.
For notational simplicity, I will abstract from life-cycle considerations and use p as the rate of

time preference.

2.2 Technology and Constraints

At any point in time, the physical assets of the individual entrepreneur evolve according to

the law of motion

a(t) = Y(a(t)) = e(t), (22)

for all ¢ > 0 and given an initial asset level a(0) > 0. The notation @ refers to the time deriva-
tive. Depreciation is assumed away. The function ) describes the net-of-tax entrepreneurial

revenue and is formulated as follows:

Y(att)) = Oa(t)*f (1 — 1) — s, if operates formally, 23)
Oa(t)* (1 — ¢71), if operates informally,

where 0 < ay < 1 is the returns to scale parameter in the formal economy, 0 < a; < 1 is
the returns to scale parameter in the informal economy, s > 0 is a constant social security
contribution by the formal entrepreneur, and 6 > 0 is a fixed technology shifter.!! Note that
the production function fa(t)*, k = f, 1, is strictly increasing in a(t) and satisfies the standard
Inada conditions. To capture the fact that production in the formal economy is more capital
intensive than that in the informal economy, I assume oy > «;. This assumption makes formal
economy more attractive, because one unit of the physical asset produces a larger amount of

output in the formal economy than in the informal economy everything else equal. This implies

HImposing the assumption s > 0 only implies that the entrepreneur chooses to stay informal at very low asset levels. However,
it is possible to set the social security contribution s to be equal to zero without affecting any of the results qualitatively. For
simplicity, I ignore any potential future benefits of current social security contributions to the formal entrepreneur. So, in the
current setup, s serves only as an arbitrary fixed cost.



that the entrepreneur’s sectoral choice problem is subject to a fundamental tradeoff: whether
to operate in the more productive formal economy or in the less costly (due to lower taxes) in
the informal economy.'? Note that this assumption is not critical and can be relaxed without

changing the main predictions of the benchmark model qualitatively [see Section 4.2].

2.3 Sectoral Choice

The sectoral choice problem of the entrepreneur is a static one. Given the physical asset level
a(t), the entrepreneur decides at each instant whether to operate in the formal economy or in

the informal economy based on the following choice rule:

max{@a(t)o‘f(l ) — s, Ba(t) (1 — m)}. (2.4)

There exists a threshold level ap, which is time independent, making the entrepreneur in-
different between operating in the formal versus informal economy. Formally, this threshold

satisfies the following condition:
faz’ (1 —7) — s = 0a5i (1 — o7). (2.5)

At any instant ¢ > 0, the entrepreneur operates in the formal economy if a(t) > ar and he
operates his business in the informal economy if a(t) < ap. This defines the optimal sectoral

decision. Figure (1) visually describes the threshold-crossing behavior.

Notice that the threshold physical asset level ar can be redefined as the implicit function
ar(7, ¢, s, o, «;); that is, the threshold separating formality from informality is a function of
tax/enforcement policies, technology, and the social security contribution. Throughout this

section, I assume that oy > «; and I will take those parameters fixed. Similarly, I treat

12The assumption that formal sector is more productive than the informal sector, e.g., o f > oy, has an empirical background.
One can think of various reasons that may lead to this productivity gap. First, informal businesses tend to stay small to reduce
the probability of getting caught. This may lead to a failure to achieve the economies of scale and the associated decline in
marginal costs. For example, WorldBank (2005) documents that a percentage point increase in the share of informal employees in
a firm is associated with a 0.3 percent decline in factor productivity. Second, and related to the first, the tendency to stay small
leads the small informal businesses to hire low-skill workers, which may reduce productivity further [McKinsey (1998)]. Third,
the organizational design is more inefficient in informal businesses. Fourth, access to governmental resources and legal services
are highly restricted in the informal sector. Finally, these limited access may lead to a greater incentive for intra-organizational
corruption.

10
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0 2 4 6 8 10 12 14 16 18 20

ar
Physical Assets

Figure 1: SECTORAL CHOICE — The figure plots ) versus a. The asset level where Yy and ); crosses is the
threshold level, ar. The entrepreneur operates informally when a < ap, while he operates formally when
a > a7. In this particular example, p = 0.05, 7 = 0.4, ¢ = 0.2, s = 0.2, § = 0.18, ay = 0.8, and o;; = 0.6.

the technology shifter 6 also as a constant. The potential consequences of relaxing these

assumptions will be discussed in Section 4.

The effect of the social security contribution is easy to grasp. It shifts the formal net output
Yy up and down keeping ); unaltered. To be precise, an increase in s shifts Yy down, which
pushes ar up. This suggests that a higher social security contribution discourages formal

entrepreneurship and raises the share of informal activity. As a result, dar/ds > 0.

The main focus of this paper is on the effects of tax and enforcement policies on formal versus
informal entrepreneurship. I perform several policy experiments to understand the interactions
between government policy and the threshold asset level, ap. I first vary the level of taxes.

To see what happens, I totally differentiate Equation (2.5) with respect to ar and 7 holding

11



everything else constant. This exercise yields the expression

dar ay! — pas
= r s > 0, (2.6)
ara; (1—171) —oiag’™ (1 — ¢71)

which means that higher tax rates (everything else constant) increase the asset threshold,
discourage formal activity, and induce tax avoidance. The numerator is clearly positive. After
some algebra, it is also clear that the denominator is also positive. In other words, higher tax
rates are associated with larger physical asset requirements to operate in the formal economy.
Notice that this derivative is a function of the enforcement rate. The effect of taxes on the
threshold asset level ap will get smaller as the enforcement rate ¢ goes up. This means
that the policy strategy of reducing taxes to discourage informality will be more effective in

environments with weak enforcement.

Now I vary the enforcement parameter, which gives

dar —Tay
= < 0. 2.7
do &fa%f_l(l —7)— Ozia%i_l(l — ¢1) (27)

This suggests that increasing the intensity of policing in the economy reduces the asset thresh-
old, generating a switch from informal activity toward formality. The derivative of ar with
respect to ¢ is a decreasing function of 7, meaning that strong enforcement will be more
efficient in low tax environments. To summarize, high taxes combined with loose policing
strongly discourage formality, while low taxes with strong enforcement reduce tax avoidance
and increase formal participation. Notice that lowering taxes in an environment with loose
policing will be an inefficient policy move. Similarly, strengthening enforcement in an envi-
ronment with high tax rates will again be inefficient. This framework suggests that the best

policy option is to strengthen enforcement while reducing taxes.

It will perhaps be useful to reemphasize the main insights gained in this static model. This
model implicitly defines the sectoral choice problem of the entrepreneur as a function of gov-
ernment policy. Lowering taxes and tightening enforcement measures can reduce the share of

informal entrepreneurship. The reason is that lower taxes reduce the cost of formality and

12



stricter regulation makes it harder to lurk in the shadows. However, the key components of
this problem, which are missing in the static sectoral choice decision, are asset accumulation
and the associated initial wealth constraints. These components determine whether a small
informal entrepreneur can end up in the formal economy in the long-run equilibrium or not.
The next subsection introduces the asset accumulation problem and describes the solution of
the fully dynamic system. This setup will enable us to understand the effect of wealth con-
straints on sectoral entrepreneurial allocation and to examine how government policy diffuses

into this relationship.

2.4 The Optimization Problem

The entrepreneur makes three choices: consumption, physical assets (i.e., investment), and
whether to operate in the formal versus informal economy. Formally, the entrepreneurs solves

the problem

c(t),a(t)>0 1—0

max /00 e_ptmdt
subject to
a(t) = Y(a(t)) — c(t),
Y(a(t) = max{Ys(a(®)), Yi(a(t) }.

given a(0) > 0. The full solution to the static sectoral choice problem is described in detail in
the previous subsection. Taking as given government policy, the dynamic problem of choos-
ing optimal sequences of consumption and physical assets can be solved by constructing the

following current-value Hamiltonian:

l1—0o

H(a, N c,t) = f +)\[y(a) - c], (2.8)

— 0

where A is the shadow price (or the co-state variable) used to value increments to physical

assets. To simplify the notation, I drop the time index in what follows. The first-order

13



condition with respect to consumption is simply
7=\ (2.9)
The shadow price evolves according to the law of motion

. A —Xagfa® (1 —7), if operates formally (i.e., a > ar),
[ o agpeia-n) ( o) 10,
pA — Aa;0a® (1 — ¢1), if operates informally (i.e., a < ar),
where the decision to operate formally versus informally is determined by the simple threshold
ar. Using this law of motion for the co-state variable joined with the first-order condition
(2.8), the Euler equation (or the growth rate of consumption) can be formulated as
¢ [pfar (1 —7) = p] /o, ifa> ar,

¢ _ (2.11)
[aieaai_l(l —¢1) — p] /o, ifa<ar.

@)

Finally, to guarantee convergence in the dynamic model, the following transversality condition

needs to be satisfied:

T
lim e P"X(t)a(t)dt = 0.

T—o0 0

This solution suggests that there are two different consumption and asset accumulation pat-
terns in the economy: one for the formal entrepreneurs and the other for the informal en-
trepreneurs. The steady-state levels of consumption and physical assets can easily be solved
analytically. I am interested in a particular solution, in which ¢ = 0 and @ = 0. In the formal
economy, the steady-state levels of consumption and physical assets are

csszeu—f){ P

af/(ap—1)
Oéf@(l — 7'):|

— s, af:{ p

1/(ep—1)
af9(1 — T):|

: (2.12)

respectively. In the informal economy, these quantities can be expressed in a similar manner

14



as

p
0419(1 — ¢T)

i

_ P
’ a -

a;/(a;—1)
} s [—ai9(1—¢7) (2.13)

1/(c;—1)
=01 6m) | }
Next I study transitional dynamics in this economy. The non-convexities due to sectoral

choice problem generate a potential for multiple stable equilibria at the steady state. The

government policy will determine the number and nature of these equilibrium solutions.

3 Transitional Dynamics and Government Policy

This section characterizes the co-evolution of consumption and physical asset levels, given ini-
tial conditions on individual wealth. From now on, it makes sense to assume that entrepreneurs
are heterogeneous in terms of the initial asset levels they hold. In case of multiple equilib-
ria (one for formal activity and the other for informal activity), these initial positions will
determine which equilibrium the entrepreneur converges to. Following the convention in the
analysis of dynamic models in continuous time, I will proceed with a description of the transi-
tional dynamics using a standard phase diagram over the two-dimensional asset-consumption

(a — ¢) space.

Two equations describe the optimal trajectories. The first equation sets ¢ = 0 in Equation
(2.11), e.g., in the Euler equation. This equation (i.e., the ¢ = 0 locus) is a vertical line crossing
the z-axis at the steady state asset level. On the right of this vertical line, consumption is
decreasing and it is increasing on the left. The second equation sets @ = 0 in Equation (2.2),
e.g., in the law of motion for the accumulation of physical assets. This equation gives us a
set of points over which the consumption equals output minus investment at the steady state.

Above this line, asset accumulation is negative and it is positive below.

Figure (2) exemplifies a case in which there are multiple stable equilibria and separate tran-
sitional dynamics that operate below and above the asset threshold ar. In this particular
example, there are multiple stable equilibria: one for informal activity (the left of ar) and

the other for formal activity (the right of ar). One of this equilibria is reached conditional
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Figure 2: OPTIMAL TRAJECTORIES — The figure plots optimal trajectories over the asset-consumption positive
orthant. This particular example captures a case with multiple long-run equilibria.
on the initial asset position a(0). This example says that if the entrepreneur starts in the
formal economy, he stays in the formal economy forever and transitions toward the steady
state position (af,,c/)). If, on the other hand, he starts in the informal economy, he will

be trapped in the informal economy forever and will transition toward the point (a,,ci,).

887 7SS

Note that a’, < af, and ¢!, < ¢/, which suggest that those entrepreneurs who are trapped
in informality will be of smaller size and will experience lower welfare levels than the formal
entrepreneurs. Theoretically, there is no chance for them to change status and become formal

prosperous entrepreneurs.

This paper argues that whether a case like Figure (2) describes will be observed or not depends
on government policy. In the rest of this section, I will vary the policy parameters 7 and ¢ to
see how government policy affects transitional dynamics and how it determines the magnitude
of poverty traps. The other parameters will not be altered throughout. To be consistent with

the numbers used to plot the Figure (2.1), I set p = 0.05, § = 0.18, a; = 0.6, ay = 0.8, and
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s = 0.2. I would like to highlight one parametric restriction that is crucial for the results. To
get sensible transitional dynamics, it has to be the case in this setup that both o; < ay < 1. In

other words, the decreasing returns assumption is needed to get convergence in the long-run.

The key parameters in this setup are oy and «;. In the literature evaluating the effect of tax
policies on entrepreneurship, this parameter generally appears as a single parameter «, since
the papers in this literature do not distinguish between formal and informal entrepreneurs.
Several papers, including Quadrini (2000), Li (2002), Cooper and Haltiwanger (2006), and
Cagetti and De Nardi (2009), estimate « to be in the range of 0.6 and 0.8. So, I set «; to
be equal to the lower bound of this range and a; to the upper bound. The choice of the
time preference rate p is standard [see Buera (2008)]. The SEBRAE figures, mentioned in
Footnote 1, says that informal entrepreneurs hold around 15 to 20 percent of the assets hold
by all entrepreneurs in Brazil. This means that the formal /informal sector asset ratio ranges
from 4 to 5.7. Similarly, using the cross-country figures presented in Ayyagari, Beck, and
Demirgue-Kunt (2007), T calculate the formal entrepreneurs’ contribution to the economy to
be around 6 times larger than that of the informal entrepreneurs in Latin American countries.
Accordingly, the steady-state asset ratio as/a; is set to match 5.7 by setting s = 0.2 and
0 = 0.18. I would like to note that the predictions of the model is somewhat sensitive to
the choice of oy and o, and, in particular, the gap between these two parameters. However,
sensitivity to the choice of « is a standard problem in the literature and is not specific to the
model presented here. The tax and enforcement parameters, 7 and ¢, are the free parameters

in the simulations.

Before discussing the results, I would like to stress the main insight that the model promotes.
Let us start with the case in Figure (2)—i.e., the case with multiple stable equilibria in
the long run. As we increase taxes (and/or weaken enforcement) the distance between a/,
and ap will get smaller. In other words, the asset requirements to own a formal business
will go up. As we keep increasing taxes, eventually the good equilibrium will disappear and
all entrepreneurs will operate in the informal sector. As we decrease taxes (and/or tighten

enforcement), however, the distance between a’, and ar will get smaller; that is, the asset
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requirements to operate a formal business will get smaller. For sufficiently low taxes, the bad
equilibrium will disappear and all entrepreneurs will end up in the formal economy. Thus,
the bottom line is that government policy determines the share of entrepreneurship in the
formal versus informal economies. Most importantly, government policy will determine the
magnitude of poverty traps (i.e., the share of entrepreneurs who are trapped in the informal
economy forever—these individuals will hold a smaller amount of assets and consume less than

the formal entrepreneurs at the steady state).

Case I: Multiple stable equilibria (poverty traps and inequality). The case for
multiple stable equilibria is plotted in Figure (2). There are two equilibrium levels: one for
formal activity and one for informal activity. Formal and informal production coexist in the
long run. Whether the entrepreneur will end up in the formal sector or informal sector is
determined by the interaction between the initial wealth position and government policy. If
the entrepreneur starts with low wealth (i.e., initial asset level below the threshold ar), then
he will converge to the informal equilibrium point (a’g, ¢’,). Whether he will grow or contract
along his optimal trajectory depends on whether his starting asset level is below or above
the steady state asset level a’,. If, on the other hand, the entrepreneur starts with a high
initial asset level (i.e., asset level above ar), then he converges to the formal equilibrium point
(af,,cl,). Again, whether he will grow or contract along the optimal trajectory depends on

$S87 7Ss

whether his starting asset level is below or above the steady state asset level a,.

Notice that there are two different equilibrium levels: one with higher consumption and asset
stock (formal equilibrium) and the other for lower consumption and asset stock (informal
equilibrium). This suggests that welfare is different in those two equilibria and, therefore,
there is persistent inequality in the long run.'® The extent of this inequality and the magnitude
of the entrepreneurs trapped into poverty (i.e., in the informal economy with low asset and
consumption levels) depends on the interaction between wealth constraints and government

policy.

13Tn this sense, the model yields similar results to a set of papers including Banerjee and Newman (1993), Benabou (1993),
Galor and Zeira (1993), and Durlauf (1996).
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To understand how this interaction works, think of the entrepreneurs whose initial wealth
levels just below the threshold level ar. Formally, think of the entrepreneurs with initial asset
levels ar — €, where € > 0 is arbitrarily small. Decreasing taxes on formal production and/or
increasing enforcement leads to a decline in ar and let’s assume that the size of the decline
is equal to €. In this new environment, those entrepreneurs in the left-e neighborhood of ar
(who would normally converge to the bad equilibrium) would switch to the right of ar; thus,
they will now converge to the good equilibrium. In other words, government policy would lead
to a reallocation of informal entrepreneurs to the formal economy. Those who switch will now
accumulate higher assets and consume more. Note that the high equilibrium point will also
shift to the right through the general equilibrium effects and, as a result, the aggregate welfare
will improve in the economy. A further implication of this exercise is that decreasing the tax
rate (or tightening enforcement) will reduce ar, which means that the asset requirements to
become a formal entrepreneur will be lower. This encourages entrepreneurship and leads to a

faster rate of growth in the economy.

The following two extreme examples will help the reader to fully understand how the interac-
tions between wealth constraints and government policy affect the magnitude of poverty traps

in the economy.

Case II: Informal equilibrium (perfect poverty). Now suppose that the government
increases the taxes on formal activity from 40% to 50% and everything else remains constant.
The upper panel in Figure (3) describes what happens. There are still two equilibrium levels
in the economy, but the formal equilibrium is unstable. Therefore, the unique stable equilib-
rium is the informal equilibrium. In other words, independent of the initial level of assets, all
entrepreneurs (even the initially prosperous ones) will eventually operate in the informal econ-
omy. Although this is a rather unrealistic case, it provides a good example of how government

policy itself can inflate the size of poverty traps in the economy.

To understand why the formal equilibrium is unstable, think of the static sectoral choice

problem. The entrepreneur would operate in the informal economy if @ < ap. As a result,
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once the entrepreneur enters this region, he will immediately jump to the optimal trajectory
that would lead him toward the bad equilibrium (even if he was initially on the one that led

him toward the good equilibrium).

Case III: Formal equilibrium (no poverty). Suppose now that the government reduces
the taxes on formal activity from 40% to 30% keeping everything else constant. The lower
panel in Figure (3) describes the new equilibrium. Similar to Case II, there is only one stable
long-run equilibrium; but, this time, it is the good equilibrium. Irrespective of the initial
wealth levels, all entrepreneurs converge to the formal equilibrium. There is no poverty in the
long-run. The informal ones who start in poverty can grow quickly and switch to formality,
which would lead them to high asset and consumption levels at the steady state. This case
is an example of how welfare can improve in the economy without reducing the taxes to very

low levels.

The punchline after understanding these three cases is the following. Taxing formal activity
may be required in developing countries for fiscal concerns and other concerns related to
macro policy. However, setting very high tax rates along with loose enforcement can have
several adverse effects. Most importantly, high taxes and loose enforcement would induce tax
avoidance behavior and provide incentives for lurking in the informal sector. These incentives
will be particularly strong for those with small initial asset levels (i.e., those who are wealth
constrained). High taxes and loose enforcement would also have long-run consequences in
the benchmark setup. Given that poverty traps are defined as “non-convergence” (and, thus,
measure poverty traps with the long-run fraction of informal entrepreneurs in the economy),
these policies might lead to an increase in the magnitude of poverty traps in the long term.
In such an environment, the asset, consumption, and production levels can be low. Overall,
the benchmark model predicts that the interactions between initial wealth constraints and
government policy can determine the level of long-run development in the economy. However,
the benchmark model makes several assumptions and some of these assumptions may be
strong. In the next section, I relax these assumptions in various directions and examine if the

predictions of the benchmark model change.
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Before presenting the extensions, it will be useful to discuss the empirical implications of
the theoretical predictions described above. Hsieh and Klenow (2014) provide a detailed
comparison of the business performances in the U.S., India, and Mexico. They document that,
in the U.S., firms of age 40 are, on average, 8 times larger than the firms of age 5 and below. In
Mexico, firms of age 25 are twice as large as the new plants, but there is no difference between
the 25 and 40 year-old firms. In India, they clearly document that old firms are no larger
than the new ones. Moreover, informality is extensive in Mexico and India, while it is almost
zero in the U.S. Informal plants in Mexico and India are much smaller than formal plants.
These figures suggest that there are large cross-country differences in terms of firm-growth
and firm-size patterns. Hsieh and Klenow (2014) also argue that tax and other institutional
differences across countries can explain these patterns. They argue that, in Mexico and India,
taxes are higher and are more stringently imposed on large businesses—since small businesses
are mostly informal. It is also well-known that enforcement is much looser in developing
countries, which allows informal firms to survive. These facts roughly fit the predictions of
the model and jointly suggest that the design of government policy might have an important

role on entrepreneurial activity as well as firm performance.

4 Extensions of the Model

The benchmark model presented in Section 2 produces clear-cut analytical results. But, as
always, clarity comes at a cost; the model is based on several simplifying assumptions making
the transitional dynamics easier to solve. In this section, I relax some of these assumptions
for the purpose of bringing the model closer to reality. Below I argue that, in most cases,
the qualitative nature of the benchmark model’s results remains unchanged upon relaxing the

corresponding assumption.

4.1 Alternative Tax and Enforcement Settings

For simplicity, the benchmark model assumes that the tax and enforcement policies can be

characterized by two parameters: the tax rate on formal activity, 7 € [0, 1], and the probability
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of getting caught, ¢ € [0,1]. The formal entrepreneur always pays the tax 7 per unit of
output, whereas the informal entrepreneur pays it only if he gets caught—thus, the effective
tax rate under informality is ¢7 < 7. The tax rate 7 collapses various formal tax items
including the corporate income tax, VAT /turnover taxes, public service taxes, and insurances
into a single tax variable. Similarly, the enforcement measure collapses several enforcement
measures including tax police, mobile tax collectors, computerized detection networks, and
additional safety nets into a single enforcement variable. This parsimonious parametrization
allows for a clean baseline analysis of the effect of government policy on the extent of informal

entrepreneurial activity.

The actual tax and enforcement policies, however, are more complicated and implement ad-
ditional measures. In this subsection, I emphasize the role of two additional factors: (1) fines
and/or asset seizures if caught and (2) the effect of asset size on visibility and, therefore,
on the probability of getting caught. These two elements are documented to be crucially
important cost items for informal entrepreneurs in addition to standard tax and enforcement
measures mentioned above. For example, Djankov, Lieberman, Mukherjee, and Nenova (2002)
and OECD (2009) argue—based on evidence from Latin American, Eastern European, and
Turkic countries—that the legal treatment of tax evasion and informal activity by authorities
have two noteworthy consequences on the operation of informal businesses.'* First, informal
entrepreneurs are highly vulnerable to getting caught by authorities, because they might lose
part or all of their assets—in the form of fines and penalties, if they are “located.” Second, the
probability of getting caught goes up with asset size; thus, informal entrepreneurs are forced

to stay small to minimize their visibility to authorities.

Fines in the form of asset seizures. Suppose that the government imposes a fine on
informal entrepreneurs in the form of asset seizures upon getting caught by the authorities.
Let v € [0,1] denote the fraction of assets seized when caught. In this case, the informal
entrepreneur pays the effective tax rate of ¢(7 + 7). In some sense, this means that the

actual tax paid by the informal entrepreneurs is higher—conditional on being caught—than

14See also Johnson, Kaufmann, and Shleifer (1997), Johnson, Kaufmann, McMillan, and Woodruff (2000), and Schneider and
Enste (2000) for additional evidence and discussion.
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=

the formal tax rate.'® Imposing the fine slightly alters the sectoral choice problem. The

entrepreneur is indifferent between operating formally and informally if the condition
Oar? (1 —7) — s = 0a (1 — ¢(T + 7)) (4.1)

is satisfied. This suggests that

dar —pas
e v <0, (4.2)
Tooagay (1=7) —aar (1= 6(T +7))

which means that the threshold asset level is lower if the fine is increased. In terms of the
phase diagram, this suggests that fines operate as enforcement; that is, imposing higher asset
seizures on informal entrepreneurs when caught makes the transition easier and has a potential

to reduce the magnitude of poverty traps.

Probability of getting caught as a function of the asset size. Suppose now that the
enforcement parameter—i.e., the probability of getting caught—is an increasing function of
the asset size. To be concrete, I assume ¢ = ¢®(a) with ¢ € [0,1], ®'(a) > 0, ®(0) = 0, and
®(a) = 1, where @ is a large, but finite, number. In this formulation, ¢ captures the actual
level of enforcement in the economy as a scale effect and ®(a) determines how this enforcement
level is reflected on the entrepreneur as a function of the asset size. This extension captures the
fact that larger businesses are more visible to authorities and, therefore, staying informal with
a large asset size is harder given a certain level of enforcement. In this case, the indifference

condition becomes
faz’ (1 —7) — s = 0a5i(1 — ¢p®(ar)T). (4.3)

Totally differentiating Equation (4.3) with respect to ar and ¢ yields the condition that

dar _ —0(ar)Tay <0. (4.4)
do  asaf (1 —7) + aSigr® (ar) — a;ad T (1 — ¢ (ar)T)

15Note that we need the parametric restriction ¢(7 + ) < 7T to guarantee that operating in the informal sector is still more
attractive. This restriction can be simplified as v < 7(1 — ¢).
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Clearly, the qualitative result that stricter enforcement reduces the asset threshold and makes
the transition easier also holds in this case. However, there is a nuance; now asset size also has a
role in the relationship between the level of enforcement and the asset threshold. Strengthening
the level of enforcement in the economy decreases the threshold asset level and this decline
further affects dar/d¢ through the additional term ®(ar) > 0 in the denominator.' To be
specific, this term makes it harder to become larger and stay informal; thus, the enforcement

policy is even more effective after this extension.'”

When the enforcement parameter is modeled as a function of asset size, it becomes natural
to start thinking about a tax differentiation policy along the size distribution. Since small
businesses are less likely to get caught than the large ones, the government may want to pro-
vide some additional incentives that would let them switch into formality. These advantages
may be in the form of reduced tax rates so that informal entrepreneurs with smaller amount
of assets become more likely to operate formally. In fact, empirical studies show that “ex-
emption threshold” type of policies—i.e., businesses below a certain size/revenue threshold
being exempt from paying taxes—provide a significant incentive for the small businesses to
operate formally. However, these studies also show that such thresholds are an important
impediments to the growth of small businesses as they provide incentives to stay small; thus,
small businesses become overrepresented along the size distribution and the “missing mid-
dle” phenomenon emerges.'® Overall, the evidence suggests that providing tax advantages to
smaller businesses increases formality rates among them, but may generate impediments to

their growth; hence, an important policy trade-off emerges.

Notice that the two extensions discussed above have no effect on the qualitative nature of the
results featured by the benchmark model, although there are several interesting nuances that
might alter the quantitative predictions. It is clear that the predictions of the benchmark

model is quite robust to inclusion of any additional policy measure as long as it mimics the

16Compare the conditions (2.7) and (4.4) to observe this difference more clearly.

17Note that this interaction will also have implications on the dynamic problem. The first order conditions will change, but
the nature of the results will remain unaltered.

183ee, e.g., Besley and Burgess (2004), Guner, Ventura, and Yi (2008), Kleven and Waseem (2013), Krueger (2013), and Hsieh
and Olken (2014).
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behavior of 7 and/or ¢.'” Of course one can think of other public policy interventions that may
affect the size of informal sector through other channels—such as the demand side measures
that may shift the consumers’ attention from informal to formal products. Such extensions,

albeit interesting, are out of the scope of this paper.

One important point about the nature of the model’s policy setting is that all types of taxes
are collapsed into the single tax parameter 7 and all the rest of the policy measures that affect
the probability of getting caught is described by the parameter ¢. These two assumptions are
made for the sake of simplicity and analytical tractability. However, a more complex setting
would naturally include different types of taxes, which would have different distortionary
effects on the equilibrium outcomes. There are also other public policy elements including
general regulation, bureaucracy, property rights, corruption, and public good provision. The
paper abstracts from all these different tax and public policy alternatives. When alternative
distortionary taxes are included, the model would have the capacity to answer questions about
optimal fiscal policy—i.e., the government would choose the optimal tax policy in a Ramsey
setting given the optimizing behavior of entrepreneurs [see, e.g., Chari and Kehoe (1999)].
Similarly, the government would also choose ¢ to determine the optimal compliance in the
informal sector. Then the problem of non-compliance externalities will kick in and complicate
the model. Although these are interesting questions and extensions, they are left out for the

purpose of focusing on the main transitional forces that the model features.

The model also assumes that there is no borrowing or lending. However, it is well-documented
in the literature that businesses relying on internal financial resources grow much slower than
the ones with access to external finance [Carpenter and Petersen (2002), Angelini and Generale
(2008)]. Having unconstrained access to financial markets is an additional incentive to operate
formally and such a borrowing mechanism is not modeled in the paper. Introducing access to
finance for formal entrepreneurs would enhance the dual mechanism described in the paper
and would provide a more realistic basis for the existence of high-growth transformational

businesses. As a consequence, economies with more developed financial systems will likely

19Notice also that all policy measures may also serve to prevent/reduce future tax evasion, because any cost item also appears
in the dynamic problem as part of the present discounted value of output.
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have a smaller share of informal businesses at the steady state in comparison to the model
with no borrowing and lending, which suggests that the probability of ending up with the
formal equilibrium (no poverty case) will be much higher in economies with more developed

financial systems.

4.2 Endogenous Labor Demand

One of the key assumptions in the benchmark model is that formal sector is more productive
than the informal sector, i.e., one unit of physical asset produces a greater amount of final
good in the formal sector than in the informal sector. This is an empirically valid idea and
is reflected by the assumption ay > a;. (See Section 2 for a detailed discussion of empirical
validity along with references to relevant work.) The cost structure of the model is such that
formal entrepreneurs pay higher taxes than the informal entrepreneurs; thus, operating in the
formal sector is more costly. As a result, the main tradeoff in the model is between higher costs
versus higher benefits in the formal sector. If costs exceeds benefits, then the entrepreneur

chooses to operate informally.

The main purpose of this subsection is to briefly sketch that the assumption ay > o; can be
relaxed as ay = o; = o without changing the qualitative predictions of the benchmark model.
However, relaxing this assumption requires opening an alternative tradeoff channel for the
entrepreneur. To open this alternative channel, I propose relaxing another assumption in the
model: the assumption that labor input is fixed—i.e., it is set to 1—in the production function
of the entrepreneur. In this alternative setup, the entrepreneur is, by definition, small, it takes
the wage rate as given, and chooses how much labor to hire at each time period. Assume that
formal and informal entrepreneurs pay the same wage per unit of work to their employees.
This setup necessitates invoking the assumption that probability of getting caught goes up
with the asset size. This will be the new tradeoff channel. The intuition is as follows. The

production process is homogeneous across sectors.

The informal entrepreneur chooses to use less capital and more labor—because greater capital

stock is easier to detect and capital can but labor cannot be seized when caught. The formal
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entrepreneur, on the other hand, can use more physical assets and less labor. Now the sectoral
choice depends on the following tradeoff: (i) whether to hire an additional worker and keep
the asset size small to minimize the probability of getting caught in exchange for paying lower
taxes, (ii) or to expand the business by accumulating greater assets to enjoy greater profits
without worrying about higher taxes paid in the formal sector. Similar to the benchmark
model, the threshold will depend on the tax and enforcement policies and the initial asset
levels will determine who will converge to which equilibrium. The punchline is that it is
possible to relax the assumption o > «; in sensible ways without altering the predictions of

the benchmark model.

4.3 Uncertainty

It is possible to incorporate into the model aggregate and/or idiosyncratic uncertainty af-
fecting the entrepreneur’s decisions. The standard framework to think of such an extension
is to make 6 stochastic—simply via a Markovian transition matrix—to capture the cyclical
nature of physical capital investments. Using a version of the canonical investment under
uncertainty framework with adjustment costs [see Lucas and Prescott (1971)], one can show
that uncertainty affects the entrepreneur’s expectations on future returns to physical assets.
The stationary character of the standard shock structures will let the equilibrium solution
to settle down “on average” to a long-run equilibrium or multiple equilibria. Different from
the benchmark model, these equilibria depend not only on the government policies and initial
wealth positions, but on the distribution of shocks and the structure of adjustment costs. The
simulations of this stochastic model will demonstrate the additional result that the threshold
variable is counter-cyclical—i.e., it declines (goes up) in good (bad) times making it easier
(harder) to transition from informal to formal sector and reducing (magnifying) the size of

poverty traps.

Another possibility is to also incorporate a fixed cost of transition to formal sector. This
fixed costs might reflect the costs of tax registration and formal business start-ups. When a

combination of uncertainty and fixed costs is in effect, there will be lumpiness in the decision
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to switch from informality to formality, as the entrepreneur will develop an optimal strategy
reflecting a Ss type of behavior.?’ To be specific, there will be a period of “inaction” in which
the informal entrepreneur will stay on the asset threshold without switching to formality.
When the positive shocks accumulate high enough positive returns that overcome the fixed
costs, the informal entrepreneur will switch to formality. This time “the switching time to

formality” will depend on government policy as well as the other variables mentioned above.

In all these extensions, the qualitative feature of the results will resemble the results pro-
duced by the benchmark model. Of course, these models will bring additional insights such
as predictions regarding the cyclical nature of poverty traps as well as the state-dependent
effect of government policy on entrepreneurial decisions. Moreover, these extensions will help
incorporating other policy measures into the model such as capital losses in case of negative
shocks and associated loss deductibility policies. Such policies will smooth out the negative
impacts of bad shocks and limit the increase in the size of poverty traps in recessions. How-
ever, | believe that the costs of mathematical complexity brought in by these extensions will
exceed their returns. In particular, it will not be possible to present an analytically tractable
transitional dynamics similar to the one presented in Figure (1). Therefore, for the purpose
of keeping the model compact and analytically tractable, I ignore presenting the full solution

of the stochastic model.

4.4 Redistribution

The benchmark model implicitly assumes that government spending is wasteful; that is, the
tax revenues collected are not rebated back to the entrepreneurs and, instead, they are spent
for some unproductive purpose, i.e., wasted. In this subsection, I relax this assumption by
explicitly incorporating a government budget constraint and a simple redistribution scheme

into the model.

The benchmark model is basically a microeconomic model—since it describes the behavior

of an individual entrepreneur—and aggregation has never been a concern. This simple setup

208ee Stokey (2008) for an excellent review of the models embodying Ss type of behavior.
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facilitates studying both the steady state and transitional dynamics implications of hetero-
geneity in the initial asset levels on the main predictions of the model. In a model with a formal
redistribution of tax revenues, heterogeneity will enormously limit the analytical tractability
of the model since it will be a must to follow what happens to the distribution of assets across
entrepreneurs over time. In particular, the threshold asset level ap—the threshold determining
the entrepreneur’s sectoral choice—will be time-dependent and individual-specific, which will
make the transitional dynamics very hard to characterize. In what follows, I will start with
the steady state implications of redistribution and then I will sketch out the dynamic elements

of the problem as fully as possible.

Suppose that at the steady state, the entrepreneur chooses whether to operate formally versus
informally. Different from the benchmark model, the formal entrepreneur receives a lump-sum
transfer L, where the subscript denotes steady state, and the informal entrepreneur does not.

The sectoral choice margin is now determined by the equation
Qa;fss(l —T)— 8+ Lgs = Ha%fss(l — ¢T). (4.5)

Totally differentiating the threshold level ar with respect to L, gives

dar ss -1
Mes — <0, (4.6)
dLss  agbagl, (1—17) — afaz’ S (1 — ¢7)

which suggests that introducing redistribution makes the transition from informality to for-
mality easier by reducing the threshold asset level. The main finding of the benchmark model
was that the government could reduce poverty traps by reducing taxes on formal activity and
strengthening enforcement to prevent informality. The result featured in expression (4.6),
by itself, suggests that the government can intervene poverty traps via a third channel: re-
distribution. An appropriately designed redistribution scheme can provide incentives for less
wealth-constrained entrepreneurs to invest more intensively in their businesses and switch to

formality.

To sketch off-the-steady-state dynamics, one has to write down the government budget con-
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straint explicitly. Each period, the government collects the tax revenues and redistributes
them equally across the formal entrepreneurs in the form of lump-sum transfers L(¢). Let
G(t)—a cumulative distribution function with finite domain—denote the overall asset distri-
bution in the economy. At each time period, there exists a threshold asset level ar(t) above
which the entrepreneurs operate in the formal sector and below which they operate in the

informal sector. The government budget constraint can now be written as

ar(t) 00 0o
. /0 a(D)dG(t) + 7 / a(B)d[1 — G(t)] = / L)l - G(1)]. (47)

T(t) T(t)

In words, the formal entrepreneur pays the tax and the informal entrepreneur pays only if he

gets caught.?!

The aggregate tax revenues are redistributed back to the formal entrepreneurs
only. The complexity here is that we start from a given initial asset distribution G(0) and
the economy moves from here to a stationary steady state asset distribution Gs. Since L(t)
is time dependent in this setup, ap(t) is also time dependent. How ar(t) evolves, in turn,
determines how G(t) evolves. Under standard functional form assumptions stated in Lucas
and Moll (2014) and invoking convergence rules, the law of motion for G(¢) can be formulated
explicitly and it can be shown to converge to a steady state asset distribution G, for which
arss and L are constant numbers. In particular, the condition

lim ar(t) = 0 (4.8)

t—o00

must hold to guarantee convergence to a steady-state solution.

It is clear in this exercise that switching from wasteful government spending from a lump-sum
redistribution scheme provides incentives to become a formal entrepreneur by reducing the
threshold asset level. What is not so clear is the effect of a change in government policy under
redistribution. The next point to mention, therefore, is related to the effectiveness of tax and
enforcement policy changes under the redistribution regime. Suppose that the tax rate on

formal activity is reduced. Reduced taxes will provide an incentive to switch to formality, as

21This can be interpreted as follows: each period a ¢ fraction of informal entrepreneurs are caught and the corresponding
amount ¢7 per unit of output is added on the total tax revenue.
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in the benchmark model. However, there might be a competing negative force in the presence
of redistribution: if the decline in taxes reduce the tax revenues, then, depending on the
elasticities and asset distribution, this may lead to a decline in the lump-sum transfer L and,
thus, may provide an indirect disincentive for formality. The net effect of the tax reduction

will depend on the relative strengths of these two forces.

An important point to mention is that the functional form of the asset distribution G' may
affect the extent of these incentives. It is well-documented in the empirical literature that
the size distribution of firms is of the Pareto form.?? This Pareto form will increase the
effectiveness of the redistribution policy, because tax revenues collected from the large firms
on the right tail will be less likely to deter formal economic activity; these revenues, in turn,
may generate a greater incentive for the small atomistic informal entrepreneurs to switch to

formality.

To conclude; an appropriately designed redistribution system will provide incentives for in-
formal entrepreneurs to switch to formality. However, different from the benchmark model,
the effectiveness of tax and enforcement policies are more ambiguous under a redistribution
scheme; since, the direct effect of a change in tax (or enforcement) policy might be negated

by the indirect effect coming from the change in the redistributed amount.

5 Concluding Remarks

There is a large shadow economy literature mainly arguing that the share of the informal
activity is a function of the tax and enforcement policies. The main idea in this literature is
that high taxes on formal production and loose enforcement, which is often the case in LDCs,
encourage informal economic activity. My starting point also rests on this idea; that is, I start
with a model in which entrepreneurs choose whether to operate in the formal versus informal
sectors. The sectoral choice problem is a function of tax and enforcement policies, consistent

with the literature.

22See, for example, Simon and Bonini (1958), Tjiri and Simon (1964), Axtell (2001), and Luttmer (2007).
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The novelty that this paper introduces is the idea that the interaction between wealth con-
straints and government policy jointly determines the fraction of entrepreneurs entrapped
in the informal economy forever. When taxes are high and enforcement is loose, initially
constrained entrepreneurs choose to operate informally, they have no incentives to make ex-
pansionary investments in their businesses because formal activity is costly, and, as a result,
they stay small and operate informally in the long run. This is literally a poverty trap. The
main insight in this paper is that poverty traps are related to government policy and, therefore,
can be reduced in magnitude. To be precise, I show that lowering taxes over formal produc-
tion and tightening enforcement will reduce the magnitude of poverty traps and encourage

entrepreneurs to become large businesses operating in the formal economy in the long run.

This paper is also related to the literature studying the link between wealth constraints and en-
trepreneurship. That entrepreneurs are constrained by their initial wealth levels is a common
finding in the literature. I show that, given an initial wealth level, whether an entrepreneur can
transition into formal economy or trapped in the informal economy depends on government
policy; that is, government policy is the mediating force determining whether initially con-
strained informal entrepreneurs can expand their businesses and turn into formal enterprises
or not. The main policy implication of these results is that governments should decrease taxes
on formal production and increase enforcement levels, if they want to combat informality and

reduce the magnitude of poverty traps.

I also show that introducing an appropriately designed redistribution system may serve as a
third policy mechanism—besides reducing taxes and strengthening enforcement—to encourage
formal entrepreneurship. One caveat, however, is that the effect of tax and enforcement
policies on informality becomes more ambiguous when they are implemented under a lump-
sum redistribution system. There will be a direct effect of a tax cut on providing incentives
for formal production, just as in the benchmark model. There will also be an indirect effect
of the tax cut on the redistributed amount. If the amount of the lump-sum transfer goes
down as a response to the tax cut, then the sign of this indirect effect will depend on the

relevant elasticities and the overall distribution of assets in the economy. This ambiguity calls
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for additional research about the effect of government policy on informal economic activity

when a redistribution scheme is in effect.
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Figure 3: CASES FOR UNIQUE LONG-RUN EQUILIBRIUM. I use the same parameter configuration as the one
proposed in Figure (2). The difference is that the tax rate is no more 0.4; it is increased to 0.5 on the upper
panel and decreased to 0.3 on the lower panel.
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