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Abstract

This paper explores the complex nexus of tax policy, informality, and the pro-
vision of public goods. I construct a general equilibrium model which centers
on the sectoral choice of entrepreneurs. Formal sector firms contribute to ag-
gregate GDP growth and have preferential access to public goods. Informal
firms are able to avoid taxation. Within this framework, I perform a quanti-
tative exercise which shows a clear Laffer relationship between tax rates and
tax revenue. Intuitively, as taxes increase, entrepreneurs decide to operate
informally. This erodes both future growth as well as the revenue available
for public goods, thus decreasing one of the principal benefits of operating
formally. I find a turning point in the Laffer curve at total tax rates of less
than 50% across a wide range of plausible parameter values.
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1 Introduction

The decision of firms to be informal is most often motivated by the desire to avoid

formal sector regulations like minimum wage laws and taxation. Seminal works on

explaining informality, like Rauch (1991), focus on the negative role of government

on formal sector participation. The fact remains that some government policies serve

a positive role in aiding firm production and promoting formal sector participation.

In order to understand the policy implications of taxation on the provision of public

goods and formal sector participation, a more complete formulation of government

is necessary.

For this chapter I ask: how does the trade-off between taxation and public good

provision determine formal sector participation, and what are the tax revenue im-

plications resulting from these policies? There exists a natural trade-off in terms of

formal sector participation that currently does not exist in the literature on infor-

mality. Mainly, formal sector firms benefit from the provision of public goods even

while they eschew regulation and taxation. This trade-off, in addition to the ability

to innovate which I investigate in the previous chapter, provides very direct policy

implications with regard to optimal levels of public expenditure and taxation.

I construct a general equilibrium model where firms choose whether to participate

in the formal or informal sector. These choices are influenced by two key elements

of government policy: the provision of public goods and the levying of taxes. I

calibrate the model and conduct numerical experiments to investigate the revenue-

maximizing tax rate. A base case simulation indicates that tax rates of approximately

47% maximize government revenue, while a series of robustness check indicate a

range of revenue-maximizing rates from 39% to 48% for reasonable parameter values.

Importantly, the avenue through which tax rate changes may affect total revenue
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differs from the typical supply-side mechanism investigated elsewhere in the literature

and is unique to the context of developing countries.

This line of research is best seen as the intersection of three branches of litera-

ture: the literature on informality, the literature on the role of public goods in the

macroeconomy, and the literature on optimal tax policy. The literature on informal

firms has generally studied the negative effects of government institutions on formal

sector participation. The seminal work in the area, Rauch (1991), analyzes a static

model where firms seek to avoid an enforceable minimum wage law in the formal

sector. Only the most productive firms enter the formal sector so that they are able

to hire their profit-maximizing amount of labor. Empirical work has also emphasized

the negative role of institutions on formal sector participation. Dabla-Norris et al.

(2008) document that informality increases with tax burden and decreases with the

quality of legal institutions. Their work echos previous research by Loayza (1996)

that showed informal economies were larger in countries with greater tax burdens

and labor-market regulations and smaller in countries with stronger institutions.

Macroeconomic models have regularly incorporated public goods into both ex-

ogenous and endogenous growth models.1 These models typically emphasize the

role of public goods in augmenting firm production. Other work has evaluated the

provision of public goods in a broader institutional context, which is similar to the

goals of this chapter. Acemoglu (2005) considers a model where a political elite con-

trol the provision of public goods and only provide them if it increases their utility.

These elites also control tax rates. He shows that weak states have fewer incentives

to provide public goods. In a similar vein, Chakraborty and Dabla-Norris (2011)

analyze a model where the quality of public goods is affected by a corrupt bureau-

cracy. Importantly,these works have not considered the role of informal firms in this

1See Barro and Sala-i-Martin (2004) chapters 3.1 and 4.4, respectively, for standard examples.
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context.

There are considerable literatures in economics on both optimal tax policy and

revenue-maximizing tax rates. Optimal tax policy has usually focused on the most

efficient tax schedule to raise a given level of revenue. Starting from the foundational

work of Mirrlees (1971) papers on optimal tax policy have varied widely in their

findings and focus. Optimal tax policy has been found to depend on everything

from underlying utility specifications to the type of tax (what factor of production

is taxed).2 Many of the lessons from this literature are synthesized in Mankiw et al.

(2009). The optimal tax literature tends to use more advanced tax schedules than

those evaluated in this chapter.

It is important to note that the optimal tax policy literature has a different policy

focus than the current work. This chapter seeks to find the tax rate the maximizes to-

tal tax revenue. This excercise amounts to calculating the peak of the Laffer Curve.

Estimates in the literature for this peak vary, but there does seem to be limited

consensus for a peak near 70% in developed countries.3 The mechanism in devel-

oped countries may differ substantially from the developing world. Most estimates

of the Laffer Curve rely on a supply-side mechanism whereby individuals cut-back

their labor supply in response to taxation, decreasing output and, eventually, tax

revenue. However, the prevalence of informal economies in the developing world pro-

vide an additional avenue for this affect that has not been specifically addressed in

the literature.

This chapter emphasizes the differential usage of public goods between the formal

and informal sector. In most contexts, informal firms seek to hide their economic

2See Chamley (1986), Judd (1999), and Saez (2001) for a sampling of the literature and a
discussion of prominent issues.

3See for instance Stuart (1981) for the Laffer Curve in Sweden.
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activity. This requires, in many instances, that they cannot utilize public goods to the

same extent as formal sector firms. Informal firms have less access to law enforcement

and legal institutions to settle disputes. This channel, however, is already captured

in the previous chapter through the enforceability of the tax code.

Beyond this law enforcement channel, formal firms also enjoy access to preferential

credit, social welfare programs for their workers, and skill training programs. Most

significantly, formal sector firms face no restriction on the use of electricity outside

of capacity and cost constraints. Informal sector firms face a higher probability

of being discovered by utilizing electricity, which is a fundamental input into most

manufacturing processes. In the case of India, the role of electricity in defining

informality is actually codified. Firms of less than 10 people are considered informal

if they utilize electricity. If not, firms can remain informal while employing up to 20

workers according to the Indian Factories Act of 1948. At an even more basic level,

the use of road systems and other basic infrastructure may exclude informal firms

through required use of licenses.

Given the practical limitations of informal firms utilizing public goods, calibrat-

ing and simulating a model that incorporates a public good is a necessary step in

understanding the policy implication of taxation in the formal sector. The trade-off

between taxes and the usage of public goods adds an interesting element to entry

into the formal sector, fills a gap in the literature, and generates a more complete

understanding of role of government policy in determining formal sector participa-

tion and its effects on tax revenue. The Laffer Curve generated in this chapter relies

on a new channel that has not previously been investigate in the literature.

The remainder of this chapter proceeds as follows. Sections 2 and 3 outline the

model and provide underlying intuition. Sections 4 and 5 conduct a quantitative

exercise and evaluate the results. Section 6 discusses areas of difficulty in the current
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model and avenues for future research. Finally, section 7 concludes.

2 Model

2.1 Aggregate Economy

The aggregate economy consists of a final good produced in a perfectly competitive

market. The final good is a CES aggregate of M intermediate goods produced by

monopolistically competitive firms:

Yt =

(
M∑
i=1

y
ρ−1
ρ

it

) ρ
ρ−1

, (1)

where yit is the output of intermediate good producer, i, and ρ > 1 is the elasticity of

substitution between goods. Final good producers choose their output to maximize

profits subject to the prices of inputs, pit, and the price of the final good, Pt, which

is normalized to 1. Standard profit maximization on the part of final good producers

determines the demand curve faced by intermediate good producers:

pit =

(
yit
Yt

)− 1
ρ

, ∀i ∈ {1, ...,M}, (2)

.

2.2 Intermediate Good Producers

Intermediate good producers supply unique inputs into the production process of

the final good. Each firm produces only one type of good. Their output is sold in

monoplistcally competitive markets, where each firm’s market power is determined
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by the parameter ρ. Intermediate good producers must make decisions about which

sector to operate in (formal or informal), the price of their product, how much to

invest in innovation, and how much labor to hire. They make these decisions subject

to (1), (2) and their initial productivity draw, zi0. Firms from both sectors, formal

and informal, compete in the same market subject to the conditions above.

2.3 The Formal Sector

Firms in the formal sector benefit from unfettered access to a public good and the

ability to innovate, but must pay taxes which are perfectly enforceable. Firms in the

formal sector (F) produce output using constant returns to scale technology:

yFit = zFgte
zit/(ρ−1)lit, (3)

where zit is a firm specific productivity parameter and lit is the amount of labor.

Throughout, production and innovation decisions are made for t ≥ 1 given a t = 0

initial draw of productivity. Further description of the determination of zFgt, a for-

mal sector firms’ productivity enhancement from the public good, is reserved for

Section 2.5. Firm productivity in (3) is scaled by 1
(ρ−1)

as in Atkeson and Burstien

(2010). Conveniently, this scaling makes labor decisions and static profits propor-

tional to firm specific productivity, ezit .

Firms in the formal sector earn static profits of

ΠF
t (z) = max

pit,lit
(1− τ) (pityit − wtlit) , (4)

where τ is the tax rate on profits. Given the static level of profits in (4) and subject

to (2) and (3), firms in the formal sector set their price as a constant mark-up over
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marginal cost:

pFit =
ρ

ρ− 1

(
wt

zFgte
zit/(ρ−1)

)
. (5)

Finally, firms in the formal sector hire labor according to a static first order condition:

lFit = w−ρt

(
ρ− 1

ρ

)ρ
Yte

zit
(
zFgt
)ρ−1

. (6)

Firms in the formal sector have the ability improve their future productivity

through innovation. A formal sector firm that invests ezc(q), where c(q) is the cost

function of innovation, has a probability q of having productivity of ez+∆z and prob-

ability of 1− q of having productivity of ez−∆z in the next period. The cost function,

c(q) is increasing and convex in q. Firms choose a value of q ∈ {0, 1}, which de-

termines the probability that an innovation is successful. Note that the cost of

innovation scales with the productivity level of the firm. This implies innovation for

more advanced firms is more costly than innovation among less advanced firms. The

firm-level innovation process is similar to Atkeson and Burstein (2012).

2.4 The Informal Sector

Firms in the informal sector completely avoid taxation, cannot innovate, have less

access to the public good, and face a constant probability of being discovered, fined

and closed. The productivity level of firms in the informal sector is endogenously

determined by the productivity distribution of firms in the formal sector. Let the

productivity level shared by all informal sector firms be denoted z̄t. Firms in the

informal sector operate with this productivity parameter in place of the ability to

innovate and improve their initial t = 0 productivity draw. Since this parameter is

time-dependent, entrepreneurs making their sectoral choice decisions must forecast
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the value of {z̄t}∞t=1.

Under these conditions, firms that decide to enter the informal sector (I) earn

operating profits of

ΠI
t (z̄t) = max

pit,lit
(1− µ) (pityit − wtlit) , (7)

where output is the same as the formal sector with the exception of the specification

for the public good and the firm-specific productivity parameter:

yIit = zIgte
z̄t/(ρ−1)lit. (8)

The parameter µ in (7) captures the probability that an informal sector firm is caught

operating informally. Upon being caught, the firms is fined its entire profits for that

period and is forced to close. This parameter reflects the finding in Dabla-Norris et

al. (2008) that informality decreases with the strength of legal institutions. Informal

firms charge prices

pIit =
ρ

ρ− 1

(
wt

zIgte
z̄t/(ρ−1)

)
. (9)

Their first order condition for labor is

lIit = w−ρt

(
ρ− 1

ρ

)ρ
Yte

z̄t(zIgt)
(ρ−1). (10)

2.5 Government

Government in the model is intended to capture several important types of policies

in developing countries. As in the previous chapter, the government collects tax

revenue, Tt, through levying a tax rate, τ , on the profits of firms in the formal

sector. It is also charged with enforcing the tax code in the informal sector where it

conducts audits that discover informal firms with probability µ. The tax rates and
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probability of being caught in the informal sector are known to all firms.

Importantly, the government also provides a public good that augments produc-

tion in both sectors, albeit to different degrees. The public good enters formal firms’

production function as

zFgt = gλ, (11)

where

gt =

(
εTt
Yt

)
, (12)

and ε ∈ [0, 1] and λ ∈ [0, 1]. Informal sectors receive a smaller productivity enhance-

ment such that

zIgt = γgλ, (13)

where γ ∈ [0, 1] captures the excludibility of informal firms from some public goods.

This specification for the public good accounts for congestion as in Barro and Sala-

i-Martin (1992). For the same level of government expenditures, a higher level of

aggregate output lowers the value of the public good for firms. The parameter λ is

intended to capture decreasing returns to the public good. The parameter ε governs

the rate which tax revenue is converted into a productive public good. The public

good can be thought of as the stock of available capital at time t, where public

capital depreciates completely each period as in Acemoglu (2005). I prefer to use the

terminology “public good” rather than “public capital” to account for productive

government spending like state-backed financing and education. Firms perfectly

forecast the level of gt in solving their dynamic optimization problems.4

4This forecasting problem, given the assumption of complete depreciation, is trivial. En-
trepreneurs already forecast the break-down of firms between the formal and informal sector. This
break-down, in combination with the initial distribution of productivity, determines aggregate out-
put and total tax revenue. Since firms know the parameters, ε and λ, they also know the value of
gt each period without any additional forecasting.
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2.6 Sectoral Choice Problem

Given the static profit streams outlined above, and the evolution of productivity for

formal sector firms, the present value of expected profits for all firms given an initial

productivity draw of z0 satisfies a Bellman equation:5

V (z0) = max[V I(zIt ), V
F (z0)] (14)

V I(z̄t) = max
∞∑
t=0

(β(1− µ)(1− δ))t ΠI
t (z̄t) (15)

V F (z0) = max
q∈[0,1]

{
ΠF

1 (z0)− (1− τ)ez0c(q)

+ β(1− δ)
(
qV F (z0 + ∆z) + (1− q)V F (z0 −∆z)

) }
.

(16)

Equation (15) is the value function for an informal firm. Notice that since it forgoes

the ability to improve its productivity its expected profits are a summation of profits

given the value of the spillover, z̄t. The value function for formal firms, in Equa-

tion (16), indicates that firms must make decisions about whether to innovate and

improve their initial draw of productivity. The Bellman system is written explicity

in terms of t = 0 to emphasize that firms are making a decision about which sector

to enter, which is irrevocable.

Given these value functions, a firm will decide to operate in the formal sector if

V F (z0) > V I(z̄t). (17)

Let ẑ1 be the least productive firm, in term of z0 productivity that enters the formal

5Typically, the firm’s value could also be zero if it decided not to operate. Since there is no
endogenous exit here, that option is excluded. Including endogenous exit would obfuscate the
mechanism for tax revenue changes by including an additional supply-size effect.
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sector. Finally, the value function for formal firms permits the derivation of the first

order condition which governs formal firms’ investment in innovation:

c′(q) =

(
β(1− δ)

1− τ

)(
V F (z0 + ∆z)− V F (z0 −∆z)

)
. (18)

2.7 Equilibrium

The aggregate labor is supply, L, is fixed, and labor is supplied inelastically. Labor

market clearing requires that

L =
∑
i

lit ∀t. (19)

Substituting in firms’ labor demands from each sector implies a market-clearing wage

rate of

wt =

(
ρ− 1

ρ

)(
L

YtZt

)− 1
ρ

. (20)

Define, with a slight abuse of notation,

∑
i∈formal

ezit = ZF (21a)

∑
i∈informal

ez̄t = ZI . (21b)

Now, let

Zt = (zFgt)
ρ−1ZF + (zIgt)

ρ−1ZI , (22)
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be public capital-augmented total factor productivity in the economy. Utilizing (20)

and (22) the first-order conditions for firms in both sectors can be re-written as

lFit =
L

Zt
ezit(zFgt)

ρ−1 (23a)

lIit =
L

Zt
ez
I
t (zIgt)

ρ−1 (23b)

Utilizing (22) and (23) aggregate output in the economy can be formulated simply

as

Yt = LZ
1
ρ−1

t , (24)

which implies that aggregate growth is

gY =
Z

1
ρ−1

t+1 − Z
1
ρ−1

t

Z
1
ρ−1

t

. (25)

It is important to note that (24) is still implicity defined. Since since gt depends on

the level of aggregate output, Yt enters on both sides of the equality.

Finally, utilizing (20) and (23) firms’ operating profits can be re-formulated as

ΠF
t (z) = (1− τ)

w1−ρ
t (zFgt)

ρ−1

(ρ− 1)1−ρρρ
Yte

zit (26a)

ΠI
t (z̄t) = (1− µ)

w1−ρ
t (zIgt)

ρ−1

(ρ− 1)1−ρρρ
Yte

z̄t (26b)

Equation (26) illustrates the convenience of scaling firm level productivity by 1
ρ−1

in

the firm’s production function. Firms’ operating profits in both sectors, as well as

labor demand, are proportional to a firm’s productivity. These expressions can be

substituted into the Bellman system to simplify the firm’s sectoral choice problem.

13



3 Model Intuition

The role of spillovers and free-riding in the model are of primary importance. Note

that there are two separate mechanisms for spillovers. First, as in the previous

chapter, firms in the formal sector provide a productivity spillover to the informal

sector. This spillover is intended to capture elements of the data, mainly the overlap

in productivity between the formal and informal sector firms that is often neglected.

Mechanically, this spillover augments firm incentives to move into the informal sector.

As taxes increase, and firms inceasingly choose to operate in the informal sector, the

spillover captured by z̄t also increases.

This productivity spillover also ensures a firm-size distribution that qualitatively

resembles that of many developing countries. Since all informal firms operate with

the same level of productivity, z̄t, there is a large grouping of firms at the lower

end of the productivity distribution. This effect can be seen in Figure 1. Ideally,

this grouping of firms would be at the extreme left tail as seen in most developing

countries. This would require a much smaller productivity spillover than is not

justified given the available data.

The second spillover occurs through the public good. Informal firms are able to

free-ride and have their productivity enhanced by utilizing the public good without

paying taxes. A more productive formal sector implies greater tax revenue and a

larger spillover to formal sector firms. Due to the fact that the public good accounts

for congestion, increases in informal sector productivity (through z̄t) decrease the

efficiency of the public good through their increase in output.

Finally, it is important to discuss the role of innovation in the model. Innovation

provides an incentive for some less productive firms to enter the formal sector in hopes

that their investments in innovation will raise their future productivity above the

14



Figure 1: Distribution of Firm Productivity

Parameter values are as described in Table 2. There are 10,000 total firms, and firm productivity
is calculated as ezit or ez̄t depending on whether the firm participates in the formal or informal
sector.
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level guaranteed in the informal sector. The step-size formulation of the innovation

process, coupled with the large number of firms in the simulations ensures that

many of the results will not be completely smooth. For many levels of productivity

there are several, if not many, firms that have the same parameter zit. This implies

that a marginal change in parameter values will incentivize many firms to change

sectors rather than just a single marginal firm. While having a sufficiently large

number of firms can mitigate this effect, the need to have a reasonable range of

initial productivities ensures that the results cannot be completely smooth.6

4 Quantitative Exercise

The quantitative exercise seeks to find, and explain, the revenue-maximizing tax

rate. This goal is similar to Acemoglu (2005) where the political elite set tax rates

and determine the provision of public goods to maximize their rents. In this case,

however, the provision of public goods is set at a fixed percentage of total revenue

and subject to congestion. Table 1 provides a recap of the variables of the model.

Table 2 lists the parameter values used in the quantitative exercise.

Table 2 specifically outlines the values used in the base case, and the effects of

important parameters, particularly ε, γ, and λ are investigated further. Initially, I

choose a conservative value of ε = 0.2, which would align with a narrow view of the

productivity enhancement of public expenditures. Only 20% of total tax revenue

is converted into a public good that enhances firm productivity. The remainder of

tax revenues may leave in the form of transfer payments or be lost to government

corruption and general inefficiency as in Chakraborty and Dabla-Norris (2011). For

6This same issue occasionally causes computational issues. Ironically, for very precise conver-
gence criteria there is often cycling between two different allocations of formal and informal firms.
The choice of one of these allocations over the other adds further noise to the graphs.
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Table 1: Variables of the Model

Variable Definition Variable Definition

g Public good γ Differential usage parameter
ε Tax transformation rate λ Returns to scale for pub. good
ρ Elasticity of substitution c(q) Cost function for innovation
δ Probability of exit qit Probability of successful innovation
τ Tax rate on profits z̄t Spillover to informal sector
M Number of firms Γ Distribution of z0

wt Wage rate β Discount rate of firms
ẑt Formal cut-off ∆z Step-size of innovation
L Labor supply µ Probability of detection

the value of γ, I start conservatively, estimating that informal firms enjoy 80% of

the productivity enhancement from the public good as formal sector firms. The

parameters ε and γ are particularly nebulous to choose given the lack of clear data

(especially given the role of the informal sector) and differing interpretations as

discussed in Section 6. I begin with a preliminary value of λ = 0.2 and investigate

the range of λ as in Chakraborty and Dabla-Norris (2011).

The elasticity of substitution is set to 5 as in Atkeson and Burstien (2012). I

use a standard rate of firm exit of 10% annually and allow for a 10% chance that

firms are caught in the informal sector. The 20% initial tax rate listed in Table 2

is used to calibrate the cost function of innovation such that in equilibrium the

average innovation rate is q = 1
2

which implies that firms on average do not grow.

The initial uniform distribution for the parameters zi0 ensure that firm productivity

is exponential and qualitatively matches the distribution of firm productivity in

developing countries. Finally, the step size of of innovation, ∆z is set such that the

upper bound on firm-level productivity is 2.7%. This rate reflects the finding in

Brandt et al. (2012) for firm-level productivity growth among Chinese firms. The
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Table 2: Selected Parameter Values (Base Case)

Variable Value

ε 0.20
λ 0.20
γ 0.80
ρ 5
δ 0.10
µ 0.10
τ 0.20
M 10000
L 100000
β 0.96
Γ Uniform distribution

∆z 0.027

model would generate average firm TFP growth of 2.7% only if all firms in the formal

sector innovated with q = 1.

5 Results

The results can are grouped into three categories. First, I explore the effects of

changes in the tax rate on tax revenue and other model variables for the base case

described in the previous section. Those results establish a basis to compare other

parameter choices and priors. Next, I proceed to evaluate the anticipated effects

of certain parameters of interest, mainly ε, γ, and λ. These parameters govern the

the effectiveness, in terms of productivity enhancement, and excludability of the

public good. Given that the provision and productivity of public goods is likely very

heterogenous across countries, these results help to inform potential country-specific

applications of the model. Finally, I make a slight modification to the model to
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isolate the role of the public good in determining sectoral participation.

Each set of parameter values predicts which firms would choose to participate in

the formal sector and pay taxes. Changes in parameters should be interpreted as

a different economic environment rather than causing firms to physically shift from

one sector to another. In each case, the results reflect firm decisions for t = 1 when

firms make their first set of profit-maximizing decisions given their choice of sector.

Across different parameter values, I find optimal tax rates that range from 39% to

48%.

5.1 Base Case

The base case simulation is helpful for providing a common set of results to compare

to. Figure 2 illustrates the primary result of interest: the effect of changes in tax

rates on total tax revenue. The Laffer Curve in Figure 2 shows a tax revenue-

maximizing tax rate of 47%. Recall that this result assumes that 20% of tax revenue

is converted into a productive public good that enhances firm productivity and that

informal firms only receive 80% of the productivity enhancement of formal sector

firms. These parameter values are put into proper context in Section 6.

The panels in Figure 3 provide an insight into the mechanisms that generate

Figure 2. In particular, the second panel in the second column illustrates that formal

sector participation decreases as taxes increase, a result that was the focus of the

previous chapter. The incentives for firms to enter the informal sector at higher

tax rates are partially offset however by increases in the public good, g, that is of

greater benefit to the formal sector. The lowest panel captures the other source of

productivity spillover, z̄t. As the formal sector shrinks, it consists of more productive

firms on average. This implies that z̄t will grow as the marginal firm (i.e. least
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Figure 2: Tax Rates vs. Total Tax Revenue - Base Case

Simulations are run for each 1% tax rate from 5% to 70%. Parameter values are as defined in
Section 4.
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productive firm in the formal sector) decides to participate in the informal sector

instead. Finally, notice that aggregate output continues to grow until a tax rate of

about 60%. This indicates that under the base case parameter values the productivity

spillover has a larger impact than the the public good. Beyond 60% these effects begin

to reverse.

Figure 3: Variables of Interest - Base Case

The vertical axes, starting from top left are aggregate output (Yt), the public good (gt), the number
of formal firms, the productivity spillover from the formal sector to the informal sector (z̄t), and
the percentage of output produced in the formal sector. Simulations are run for each 1% tax rate
from 5% to 70%. Parameter values are as defined in Section 4.

From the revenue-maximizing tax rate of 47%, a 10% decrease in taxes would
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decrease total revenue by 13.10% but also incentivize an increase in the size of the

formal sector by 13.14%. On the other hand, an increase in tax rates from 47%

would have no desirable increase in the size of the formal sector. A 10% tax increase

would decrease tax rates by 19.54% and decrease the size of the formal sector by

27.08%. Given parameter uncertainty, and an underlying assumption that formality

is preferable over informality, these results suggest that underestimating the revenue-

maximizing tax rate is likely the more prudent policy. Not only do lower tax rates

result in a larger formal sector, but the shape of the Laffer Curve indicates less severe

consequences for total tax revenue.

5.2 Changes in the Productivity of Public Expenditures

One of the most central parameters in the model is ε. Recall that ε governs the rate

at which tax revenue is converted into the productivity enhancing public good. A

higher level of ε, all else constant, increases the level of g and the total productivity

of both formal and informal firms. Figure 4 illustrates the effect of ε on the Laffer

Curve. Qualitatively, the general shape of the curves in a remarkably consistent,

and the revenue-maximizing tax rate only ranges from 48% for ε = 0.1 to 45% for

ε = 0.8.

The increasing scale of the Laffer Curves in Figure 4 highlights the importance

of ε in the model. As taxes are converted more efficiently to the public good, the

total productivity of firms in both sectors increases. The increases in productivity

in the formal sector leads to increased profitability and greater total tax revenue for

a given tax rate. This effect is clear in Figure 4 despite the fact that formal sector

participation decreases, which can be interpreted as a decrease in the tax base. For

instance, changing ε from 0.2 to 0.5 at the tax revenue-maximizing tax rate from the
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base case implies a 6.88% increase in total tax revenue. The increase in ε increases

the opportunity for the marginal firm to free-ride and enjoy limited access to the

public good without paying taxes. Of course, the greater the excludability of the

public good, represented by γ, the smaller the effect. This feature is investigated in

the next section.

Figure 4: Tax Rates vs. Tax Revenue across Values of ε

All other parameters except ε are the same as the base case described in Section 4. Simulations
are conducted for each 1% change in the tax rate with the same initial draw of firm productivity
parameters, z0.
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5.3 Changes in the Informal Sector’s Access to the Public Good

Figure 5 illustrates the impact of changes in the excludability of the public good

from usage by informal firms. Higher values of γ imply more equal usage of public

goods between the formal and informal sectors. Unlike the results for different values

of ε, the panels in Figure 5 illustrate drastically different effects of tax rates on tax

revenue across values of γ. The top two panels in Figure 5 represent very high

levels of excludability. Intuitively, given the importance of the public good to firm

production, the desirability of operating in the informal sector decreases precipitously

as access to the public good is curtailed. This effect is strong enough to completely

mitigate the effect of higher tax rates (at plausible tax levels).

By the time that γ reaches 0.5 the more traditional-looking Laffer Curve begins

to emerge, albeit at a much higher tax rate. On a practical level, the ratio of public

sector productivity, 1
γ
, can be thought of as a “carrot” for participation in the formal

sector. In economies where this ratio is larger, more firms will choose to participate

in the formal sector at any given tax rate. Given a large enough carrot, tax rates as

formulated in the model may not be enough to dissuade firms from participating in

the formal sector.

5.4 Changes in the Returns to the Public Good

The final parameter of interest, λ, determines the returns to scale of the public good.

The effects of a change in λ are fairly straightforward, as can be seen in Figure 6.

All four panels illustrate traditional Laffer Curves with tax revenue-maxizing rates

of 40% to 47%. Despite the similarities in shape and optimal tax rates, Figure 6

does illustrate important differences in scale. As λ increases the difference between

the productivity of the public good in the formal sector and informal sector de-
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Figure 5: Tax Rates vs. Tax Revenue across Values of γ

All other parameters except γ are the same as the base case described in Section 4. Simulations
are conducted for each 1% change in the tax rate with the same initial draw of firm productivity
parameters, z0.
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creases. This incentivizes more firms to choose to enter the informal sector, a choice

that is further augmented by the productivity spillover from the formal sector being

comprised of fewer, more productive firms.

Figure 6: Tax Rates vs. Tax Revenue across Value of λ

All other parameters except λ are the same as the base case described in Section 4. Simulations
are conducted for each 1% change in the tax rate with the same initial draw of firm productivity
parameters, z0.
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5.5 Constant Productivity Spillover

Isolating the role of the public good spillover can be informative in determining

revenue-maximizing tax policy. To do this, I run the base case simulation with

τ = 0.2 and find a value of z̄1 = 9.48. I re-run each simulation in the base case

for the normal range of tax rates while holding z̄1 constant at 9.48.7 Notice that

this exercise requires a different interpretation than before. Assuming a constant

spillover implies that there is some amount of technology spillover that will occur

regardless of the size and productivity level of the formal sector. While a completely

constant spillover may be a departure from reality, it does help to isolate the role of

the public good.

Figure 7 illustrates the effect of holding the productivity spillover from the formal

sector to the informal sector constant across tax rates. While the tax revenue-

maximizing tax rate is nearly the same as the base case (48% instead of 47%),

the amount of taxes collected are much higher, which results from greater formal

sector participation. Additionally, the left-hand size of the Laffer Curve illustrates

a stronger relationship between increases in tax rates and increases in tax revenue.

This result is driven by the fact that as firms leave the formal sector their only

aggregate affect on the relative productivity of the two sectors is through the public

good. Previously, when the marginal formal sector firm chose to participate in the

informal sector instead of the formal sector, average productivity increased in the

formal sector, increasing the size of z̄t utilized in the informal sector.

7Given this value, firms still forecast the expected evolution of z̄t for future periods.
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Figure 7: Tax Rate vs. Tax Revenue - Constant z̄1

Simulations are run for each 1% tax rate from 5% to 70%. Parameter values are as defined in
Section 4.
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6 Discussion

One of the principle difficulties in interpreting the applicability of the results are

the parameters of ε and γ. These parameters are important in determining the

shape of the Laffer Curve, but are hard to assign precise values. One source of

uncertainty stems from the likely heterogeneity across countries. Different countries

most certainly have different laws and regulations that exclude informal sector firms

from utilizing specific public goods which would affect the value of γ. Countries also

differ in the efficiency which they provide public goods and whether the goods they

supply actually augment the productivity of firms. Due to these difficulties, I have

opted to explore the results over a range of value for γ and ε rather than focus on a

specific country.

Additionally, the parameter ε comes with considerably different interpretations

in the literature. One strand of the literature has focused on which public goods in-

crease firm productivity and enhance growth. For instance, Aschauer (1989) argued

that while non-military capital is important in determining productivity, military ex-

penditures have little relation to productivity. Further “core” infrastructure projects

were the most significant explanation for productivity, a result that was echoed in

Easterly and Rebelo (1993). Other research like Barro (1990) has investigated ex-

cluding other expenditures like education spending.

Given this approach, I establish likely bounds for the value of ε. On the low end,

suppose that only public construction expenditures augment firm productivity. Using

U.S. data, this could imply a ε = .011, after adjusting contruction expenditures to

represent a balanced budget. On the other end, excluding only military expenditures,

which are rarely associated with greater firm productivity, would imply an ε = .8645
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for India and ε = .8832 for all low income countries.8 Another approach entirely

would be to consider all public expenditures to be productive, but that spending

occurs through an imperfect political, and possibly, corrupt process. This process

would follow the work of Chakraborty and Dabla-Norris (2011) and could map the

index proposed in Dabla-Norris et. al (2012) to values of ε. My base case choice of

ε = 0.2 is intended to be a conservative estimate for developing countries, recognizing

that there is likely a large amount of unproductive government spending and spending

that is lost to corruption and inefficiency. Given that higher levels of ε incentivize

informality, my choice of a relatively low level of ε biases against my results.

It is also important to recognize the relationship between ε and γ. The choice

of which goods are productive (ε) may inform reasonable values of γ. Suppose, as a

stark example, that the only productive public expenditures are investments in the

electrical grid and state-backed loans for firms. While these goods would imply a

very low value for ε they would also predict a very low value of γ since both goods

would be easy to exclude from informal firms . Likewise, the larger the value of

ε likely the larger value of γ as it becomes difficult to exlude informal firms from

utilizing public goods.

Given the assumptions of the model, how applicable are the results to developing

countries? Given the tax rates that are seen in developing countries, the results

indicate that, even with parameter uncertainty, many countries exceed their revenue-

maximizing tax rates. This fact is illustrated in Figure ??. The effect of tax rates

on tax revenue in this chapter only captures the effect of firms deciding to enter the

formal rather than the informal sector. Therefore, traditional supply-side decisions

8I use revenue, deficit, and military spending data from the World Bank’s Development Indica-
tors. The data for U.S. public contstruction comes from the Federal Reserve Bank of St. Louis’
FRED database.
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may further decrease the revenue-maximizing rate. Alternatively, firms may hide

some proportion of total production, which may mitigate the effects of tax increases.

Figure 8: Distribution of Total Tax Rates

Tax data comes from the World Bank’s Development Indicators. I use total tax rates for 2012 and
drop tax rates that are beyond 100%.

There are several reasons why the Laffer Curve in this chapter predicts a lower

revenue-maximizing tax rate than elsewhere in the literature. First and foremost,

is the developing world context. Rather than relying on individual’s labor supply

decisions, the Laffer Curve is generated by firms deciding to be informal. This

mechanism can only occur when law enforcement is sufficiently weak, as in many
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developing countries.9 If the probability of being caught operating informally is

sufficiently high, this mechanism is essentially shut down. Secondly, these results

view tax revenue as a static concept. As the previous chapter indicated, tax rates

can have an important effect on innovation and economic growth. If a government

sought instead to maximize its lifetime (or infinite) stream of tax revenues, this would

suggest lower tax rates today in order to spur innovation and economic growth.

7 Conclusion

This chapter investigates how firm incentives to participate in the formal sector are

influenced by government policy, particularly through taxation and the provision of

public goods. In order to maximize revenue, governments must carefully balance

the disincentives for formal sector participation posed by taxation with the need

to raise revenue to provide a public good. Considering the deep literature on both

revenue-maximizing taxation and the efficacy of public capital, this chapter makes a

significant contribution by identifying an alternative mechanism for which increases

in taxation can eventually decrease total tax revenue. This mechanism focuses on

the sectoral decision of firms rather than the standard labor market decisions of

individuals.

Through a series of calibrated exercises, I find revenue-maximizing tax rates from

39% to 48% across a range of plausible policy parameters. These rates are both

notably lower than others in the literature have estimated and lower than the tax

rates imposed in many developing countries. Moreover, the Laffer Curves that I find

may be augmented by the traditional supply-side effects. Ultimately, the difference

9Recall that the base case model utilize µ = 0.1, which implies a 10% change that informal firms
are caught, fined thier entire profits for the period, and closed.
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in findings relies on a difference in context. The mechanism I identify in this chapter

is likely small in most developed countries. As the ability to prosecute participants

in the informal sector increases, and informal firms can be excluded from the use

of public capital, this channel dissipates. This research underscores the fact that

tax policy and the provision of public goods must be evaluated based on country

specific context, taking into account the importance of informal economies in many

developing countries.
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