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Abstract

The standard assumption underlying the incidence of tax evasion is that the beneficiaries are those
who successfully evade their taxes. However, a general equilibrium process of adjustment should occur
through changes in the relative prices of both commodities and factors of production as resources move
into and out of the relevant activities, and these changes should tend to reduce any initial benefit from
evasion. In this paper we analyze these incidence effects, using a computable general equilibrium model
of an economy with a formal (and taxed) sector and an informal (and untaxed) sector, in order to
examine how much of the initial benefit of income tax evasion is retained by the evaders and how much
is shifted via factor and commodity price changes stemming from mobility. Our simulation results show
that the household that successfully evades its income tax liabilities has a post- evasion welfare that
is only slightly higher than its post-tax welfare if it had fully complied with taxes. Further, while this
household keeps some of its initial increase in welfare, a large percentage of this initial gain is competed
away as a result of mobility that reflects competition and entry into the informal sector. Consequently,
the evading household benefits only marginally from successful income tax evasion, and this advantage
diminishes with mobility via competition/entry in the informal sector.
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 The standard assumption underlying the incidence of tax evasion is that the 
successful evader keeps the evaded income in its entirety, so that the beneficiaries of 
evasion are those who successfully evade their taxes.  However, this assumption is likely to 
be incorrect, or least incomplete.  Those who benefit from tax evasion are not necessarily 
the individuals actually engaging in evasion; indeed, these participants may not benefit at 
all.  In many situations tax evasion can be viewed as a “tax advantage” generated by the tax 
laws.  If there is any advantage at all, we would expect replication and competition via the 
mobility of factors and products to work toward the elimination of this advantage.  Put 
differently, a general equilibrium process of adjustment should occur through changes in the 
relative prices of both commodities and factors of production as resources move into and 
out of the relevant activities, and these changes should tend to eliminate, or at least to 
reduce, the initial tax advantage of tax evasion.  These types of general equilibrium effects 
are not typically considered in the standard approach to tax evasion. 
 This omission considerably weakens the relevance of the standard approach, at least 
in its conclusions about the distributional effects of tax evasion.  If it is simpler to hide, say, 
capital income as opposed to labor income, then the standard approach concludes that 
(successful) evasion will make the tax system less progressive; in contrast, if lower-income 
groups can evade taxes more easily, then the usual conclusion is that evasion will make the 
tax system more progressive.  However, these types of inferences may not be correct, if the 
advantage of evading gets capitalized or competed away by market adjustments.  An 
obvious case in point is tax evasion by domestic help, such as house cleaners, baby sitters, 
and yard care workers. Tax evasion here may actually benefit the higher-income households 
hiring these services because they can pay lower prices for these services.  However, these 
(and other) types of adjustments have not typically been considered in most previous work 
on the distributional effects of tax evasion. 
 In this paper we analyze the incidence effects of these adjustment processes, using a 
computable general equilibrium model of an economy with a formal (and taxed) sector and 
an informal (and untaxed) sector.  We incorporate the individual’s decision to evade, and 
we also allow for varying degrees of mobility via competition and/or entry across sectors in 
the economy.  We examine how much of the initial tax advantage is retained by income tax 
evaders and how much is shifted via factor and commodity price changes stemming from 
mobility.  Our simulation results show that a household that successfully evades its income 
tax liabilities has a post-evasion welfare that is only 1.1-3.4 percent higher than its post-tax 
welfare if it had fully complied with the income tax.  Further, this household keeps only 
75.3-78.2 percent of its initial increase in welfare, while 21.8-24.7 percent of its initial gain 
is competed away as a result of mobility that reflects competition and entry into the 
informal sector.  Although the initial post-evasion welfare effect is negative for the 
household that complies with income taxes, its welfare increases by 87.5-142.3 percent with 
competition and entry in the informal sector.  Consequently, and consistent with the erosion 
of the initial benefits of tax evasion via general equilibrium adjustments, the evading 
household benefits only marginally from successful income tax evasion, and this advantage 
diminishes with mobility via competition/entry in the informal sector. 
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I . IN T R O DU C T I O N 
 

The standard approach to the analysis of tax evasion assumes that an individual 

weighs the expected utility of successful evasion with the risky prospect of detection and 

punishment (Allingham and Sandmo, 1972).  The implicit assumption here is that the 

successful evader keeps the evaded income in its entirety, so that the beneficiaries of 

evasion are those who successfully evade their taxes.  However, this assumption is likely to 

be incorrect, or least incomplete.  Those who benefit from tax evasion are not necessarily 

the individuals actually engaging in evasion; indeed, these participants may not benefit at 

all.  In many situations tax evasion can be viewed as a “tax advantage” generated by the tax 

laws (Martinez-Vazquez, 1996).  If there is any advantage at all, we would expect 

replication and competition via the mobility of factors and products to work toward the 

elimination of this advantage.  Put differently, a general equilibrium process of adjustment 

should occur through changes in the relative prices of both commodities and factors of 

production as resources move into and out of the relevant activities, and these changes 

should tend to eliminate, or at least to reduce, the initial tax advantage of tax evasion.  

These types of general equilibrium effects are not typically considered in the standard 

approach to tax evasion. 

This omission considerably weakens the relevance of the standard approach, at least 

in its conclusions about the distributional effects of tax evasion.  If it is simpler to hide, say, 

capital income as opposed to labor income, then the standard approach concludes that 

(successful) evasion will make the tax system less progressive; in contrast, if lower-income 

groups can evade taxes more easily, then the usual conclusion is that evasion will make the 

tax system more progressive.  However, these types of inferences may not be correct, if the 

advantage of evading gets capitalized or competed away by market adjustments.  An 

obvious case in point is tax evasion by domestic help, such as house cleaners, baby sitters, 
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and yard care workers. Tax evasion here may actually benefit the higher-income households 

hiring these services because they can pay lower prices for their services.  However, these 

(and other) types of adjustments have not typically been considered in most previous work 

on the distributional effects of tax evasion. 

In this paper we analyze the incidence effects of these adjustment processes, using a 

computable general equilibrium (CGE) model of an economy with a formal (and taxed) 

sector and an informal (and untaxed) sector.  In our model, we incorporate the individual’s 

decision to evade via an approach suggested by Thalmann (1992), and we also allow for 

varying degrees of mobility via competition and/or entry across sectors in the economy.  We 

examine how much of the initial tax advantage is retained by income tax evaders and how 

much is shifted via factor and commodity price changes stemming from mobility.  Our 

simulation results show that a household that successfully evades its income tax liabilities 

has a post-evasion welfare that is only 1.1-3.4 percent higher than its post-tax welfare if it 

had fully complied with the income tax.  Further, this household keeps only 75.3-78.2 

percent of its initial increase in welfare, while 21.8-24.7 percent of its initial gain is 

competed away as a result of mobility that reflects competition and entry into the informal 

sector.  Although the initial post-evasion welfare effect is negative for the household that 

complies with income taxes, its welfare increases by 87.5-142.3 percent with competition 

and entry in the informal sector.  Consequently, and consistent with the erosion of the initial 

benefits of tax evasion via general equilibrium adjustments, the evading household benefits 

only marginally from successful income tax evasion, and this advantage diminishes with 

mobility via competition/entry in the informal sector. 

In the following sections, we present a brief overview of significant previous 

research on tax evasion incidence, highlighting some of the gaps in the literature.  We then 

develop a CGE model tailored to mirror a “typical” small closed and developing economy.  



 4 

We follow with the details of our model calibration and a discussion of our simulation 

results.  The final section concludes. 

 

I I . SO M E R E L A T E D R ESE A R C H  

In their seminal work, Allingham and Sandmo (1972) consider the case of an 

individual’s decision to evade income taxes.  They apply a portfolio approach to tax 

evasion, in which individuals compare the expected utility of being detected and paying a 

penalty on tax evasion to the expected utility from being able to keep the evaded income.  

The incidence of tax evasion in this formulation is simple: the successful evader benefits 

exclusively by keeping the evaded income in its entirety.  However, this approach ignores 

market forces that work toward the elimination of the tax advantage created by evasion 

opportunities via changes in both commodity and factor prices, as products and resources 

flow into and out of affected activities.  These forces can only adequately be analyzed in a 

general equilibrium framework. 

Several studies have in fact examined tax evasion (and closely related issues like the 

so-called “underground economy”) with such a general equilibrium approach, building upon 

the model originally pioneered by Harberger (1962).  For example, Alm (1985) uses a 

standard two-factor, three-sector model to assess the welfare cost of taxes that drive factors 

into the untaxed underground economy.  However, in order to focus upon the efficiency 

aspects of the underground economy, he assumes a single representative agent, and so 

cannot examine the distributional effects of these general equilibrium adjustments; he also 

does not allow for uncertainty in the agent’s decisions, so that he cannot examine the 

underlying tax evasion choices of the agent.  In perhaps the most complete analysis of 

general equilibrium effects of income tax evasion, Kesselman (1989) develops a multi-

consumer, multi-sector general equilibrium model, which allows him to make qualitative 
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and quantitative assessments of the effects of tax rate changes on evasion activity, relative 

output prices, and real tax revenues.1  Although Kesselman (1989) allows for individual 

heterogeneity via multiple consumers and so can examine the distributional effects of 

evasion, he does not allow for uncertainty in individual evasion decisions. 

Some other work allows for such uncertainty.  For example, Watson (1985) analyses 

a model with two labor markets that offer differing evasion possibilities, in order to examine 

the effects of changes in tax, penalty, and audit rates on the allocation of labor across labor 

markets.  However, Watson (1985) allows only for labor (and not capital) markets, which 

means that he cannot examine the full range of general equilibrium price and incidence 

effects that evasion may create.2 

Like Watson (1985), Thalmann (1992) also introduces uncertainty into the 

individual evasion decision.  In his general equilibrium framework, taxes are evaded when 

resources relocate from the “reported” sector to the “unreported” sector.  Of some relevance 

to our approach here, Thalmann (1992) uses a novel approach that relegates the uncertainty 

of returns associated with tax evasion to the budget constraint rather than follow the usual 

expected utility approach.  However, Thalmann (1992) assumes a single “representative” 

agent, and so he is not able to examine fully the distributional effects of evasion. 

These studies have added considerably to our understanding of the general 

equilibrium adjustments that occur in the presence of tax evasion.3  Even so, this work does 

                                                 
1  For example, Kesselman (1989) finds that higher tax rates drive resources out of the compliant sector into 
the evading sector, if government consumes goods from both the evading and compliant sectors in the same 
pattern as households and if higher tax rates do not affect evasion costs.  However, if government purchases 
are biased toward output of the compliant sector and if higher tax rates also raise the evasion costs for 
individuals via, say, the structure of penalties for the apprehended evaders, then higher tax rates may actually 
lower tax evasion.  
2  Indeed, Watson (1985, 243) himself writes that “…we have not discussed the potential inequities produced 
by evasion”. 
3  For some other general equilibrium treatments of tax evasion, see Jung, Snow, and Trandel (1993) and 
Davidson, Martin, and Wilson (2007).  However, these studies focus mainly on the how evasion affects 
allocative efficiency (e.g., Davidson, Martin, and Wilson, 2007), or on how taxation affects the size of the 
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not address fully the main issues surrounding the distributional effects of tax evasion.  There 

is no single study that has explicitly incorporated all of the general features that we believe 

a model must have in order to capture these distributional effects. 

What are these general features?  As argued by Martinez-Vazquez (1996), there are 

several desirable features for models of evasion incidence. 

F irst, the model should be able to capture the potential general equilibrium effects of 

tax evasion.  These general equilibrium effects induce changes in the relative prices both of 

factors of production and of goods and services, brought about by market equilibrium 

forces.  If there is a tax advantage in terms of expected factor income or firms’ expected 

profits, the (potential) mobility of resources will lead to the necessary price adjustments 

until this advantage is eliminated. 

Second, the model should incorporate the element of uncertainty in an individual’s 

decision to evade in at least one sector of the economy.  This uncertainty may reflect simply 

the element of tax evasion as an opportunity facing the individual; more broadly, it may 

reflect the possibility that at some point the individual may be subject to taxation.  The 

presence of uncertainty is an essential characteristic of tax evasion incidence, and allows the 

excess burdens of evasion associated with uncertainty to be accounted for in the model. 

Third, the model should allow for varying degrees of competition or entry across 

sectors in the economy, including those in which tax evasion is prevalent. This includes 

mobility of factors, such as labor in the case of income tax evasion; it also includes firm 

entry in several sectors, as in the case of sales tax or corporate income tax evasion. The 

element of mobility is critical to an understanding of how much of the tax advantage may be 

retained by the initial evaders and how much is shifted elsewhere via factor and commodity 

                                                                                                                                                      
underground economy (e.g., Jung, Snow, and Trandel, 1993).  Importantly, as discussed later, they do not 
include all of the main features that we believe are required for full analysis of the distributional effects of tax 
evasion. 
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price changes.4 

A complete analysis of the incidence of tax evasion therefore requires the 

consideration of these general equilibrium effects, in a setting in which uncertainty is 

present and in which mobility across sectors can vary.  At one extreme, with no entry or 

competition, those participating in evasion activities are the final beneficiaries, as the 

standard approach predicts.  At the other extreme, with perfect competition and completely 

free entry, tax evaders (even if successful) may hardly benefit at all because any initial 

benefit from the absence of taxation is eroded via entry and competition. 

The failure to consider these adjustments can lead to a variety of mistakes.  As one 

example, Skinner and Slemrod (1985) argue that, if labor income is more likely to be 

generated in the untaxed sector than capital income, then the existence of tax evasion makes 

the tax system more progressive.  However, if the advantages realized by workers get 

capitalized or competed away by market processes, then this conclusion is incorrect.  The 

failure to tax, say, domestic help may actually benefit higher-income households who hire 

these services because entry into domestic help means that the households pay lower prices 

for the domestic services.  Similarly, immigrant or undocumented workers working in, say, 

the garment industry may not benefit from any success in evading taxes.  Instead, with entry 

it is rather the buyers of garments who benefit from lower prices of the various commodities 

that are produced by individuals who do not pay taxes. 

A second example is demonstrated by Persson and Wissen (1984), who analyze the 

relationship between the true distribution of income (which includes income on which no 

taxes are paid) and the distribution of officially reported income.  Given the differences 
                                                 
4  There are several other features that a complete model should incorporate.  For example, it would be 
desirable to allow for differences in preferences among individuals so that different groups may benefit 
differently from changes in relative prices.  It would also be desirable to incorporate any of the externality 
effects that evaders may impose on others.  The advantages of evasion may also be dissipated by direct means, 
such as bribes to corrupt officials (Shah and Whalley, 1996), so that the model should allow for this and other 
types of corruption. 
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between the two, they correctly conclude that government policies aimed at reducing the 

inequality in the distribution of reported income could be counterproductive in terms of 

actual income distributions.  However, they also implicitly assume that the incidence of tax 

evasion is simple and direct: evaders benefit exclusively and fully from their failure to pay 

taxes.  If the incidence of evasion is more indirect and more complicated, then the 

government might stop redistribution efforts based on the belief that certain groups are 

already benefiting from tax evasion, when actually they are not; similarly, the government 

may not go far enough in its redistribution, based on an incorrect belief that low income tax 

cheats are benefiting more from evasion than they really are. 

Empirical studies of the distribution of tax burdens provide a third, and perhaps the 

most important, example of the use of naive assumptions about the incidence of evasion.  It 

is a traditional exercise in public finance to examine the progressivity or regressivity of a 

particular tax system, and the study of the overall incidence of new proposals for tax reform 

is almost always part of the background work accompanying a reform. Frequently, findings 

of vertical and horizontal incidence are adjusted to take into account the impact of existing 

evasion, such as in the case of professionals or unskilled workers employed in the informal 

sector of the economy.  These adjustments are made under the assumption that the evading 

groups benefit exclusively and in full from the assumed tax evasion.  Indeed, Alm, Bahl, 

and Murray (1991) conduct this type of analysis for Jamaica, in which they generate 

estimates of the amount of tax evasion that occurs via underreporting of income and 

nonfiling of income tax returns, in order to derive estimates of the “true” burden of taxation 

in Jamaica.  However, they assume that tax evaders retain all benefits from their evasion.  In 

many cases this implicit assumption is incorrect, and the resulting estimates of the “true” 

burden of taxation are therefore misleading. 

The key phenomenon that any model should explain is to extent to which any 
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advantage of tax evasion gets capitalized or competed away via price changes, including the 

identification of gainers and losers from this process.  A complete model of incidence 

should also allow us to reach a wide variety of conclusions.  As noted above, at one extreme 

we might have the case in which there is “no shifting” at all because, for example, there is 

no mobility or no free entry.  In this case, successful evaders keep all unpaid taxes in their 

entirety, and there are no changes in relative prices of factors of production or commodities 

as a result of the evasion activity itself.5  At the other extreme we might have the case in 

which the tax advantage gets “fully shifted” elsewhere because entry is unrestricted and the 

supply response is large enough to compete away any residual tax advantage.  This could 

happen if, for example, there is a very elastic supply of potential taxpayers who may have 

no choice but to work in the untaxed or informal sector, such as the presence of unskilled 

laborers in a developing economy with limited opportunities for employment, or the 

existence of undocumented workers in a developed economy who also have limited 

opportunities.  In these cases, it is unlikely that these workers would be able to keep any 

benefit from working in an informal sector.  Instead, the likely beneficiaries are buyers of 

the goods and services produced in the informal sector.6 

We utilize these guidelines to develop a framework for analyzing the incidence of 

tax evasion via a static CGE model, as discussed next.  

 

I I I . A ST A T I C C O MPU T A B L E G E N E R A L E Q UI L IBRIU M M O D E L7 

                                                 
5  Limits to entry may reflect the fact that buyers prefer to buy from reputable merchants with products under 
warranty.  Limits to entry may also come from risk aversion, higher costs for concealing taxes, fear of stigma, 
or even the need to show some degree of compliant behavior to conceal other taxes due from the authorities.  
See Kesselman (1989). 
6  A special case here is one in which the commodities are consumed exclusively by higher income groups. 
7  The framework presented draws largely on Sennoga (2006).  The full algebraic representation of the model 
is available upon request. 
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 Our computable general equilibrium (CGE) model depicts a small static closed 

economy with two broadly defined sectors, composed of an aboveground (or taxed) sector 

that produces output x and an underground, informal, or tax evading sector whose output y 

is a substitute for taxed output.  We make several main assumptions: 

 There are two consumers, a POOR household working entirely in the informal sector 
and a RICH household working only in the formal sector.8 

 Labor is variable in supply, with a standard labor-leisure choice, and is imperfectly 
mobile across sectors.9 

 Capital is fixed in total supply, imperfectly homogenous, imperfectly mobile across 
sectors, and fully taxed.10 

 Labor income generated in the aboveground sector (sector x) is fully taxed at rate t. 
 Labor income generated in the underground sector (sector y) is hidden from the 

authorities and may escape taxation; however, this income may be detected and 
penalized.11 

 Consumption of both sectors is subject to an indirect tax at rate τ. 
 Sector x consumption is fully taxed; sector y consumption may escape taxation, but 

this indirect tax evasion may be detected and penalized. 
 Spending and income of the government (GOVT) are disaggregated from that of the 

consumers, so that the government is treated as a separate consumer that collects 
taxes in order to provide a public good called “public administration”. 

 
Also, producers are assumed to maximize profits taking prices as given, and consumers are 

assumed to maximize utility subject to a budget constraint that depends upon the value of 

their endowments.  These assumptions imply that producers earn only normal profits and 

that consumers cannot increase consumption of all goods. 

 

                                                 
8  Note that in some of our simulations we also allow the RICH household to allocate some of its labor to the 
informal sector (as well as to the formal sector).  This is discussed in more detail below. 
9  For a Cobb-Douglas function with an elasticity of substitution between consumption and leisure equal to 
one, labor supply is completely inelastic with respect to the wage rate.  However, when the elasticity of 
substitution is greater than one, an increase in the wage rate will generate an increase in labor supply, and an 
elasticity of substitution less than one will mean that labor supply falls with an increase in the wage rate, 
leading to a “backward bending” supply curve.  As discussed later, we allow for multiple values of the 
elasticity of substitution in our sensitivity analysis. 
10 Alm (1985) argues that the presence of risk premia on factor returns in the underground sector will prevent 
complete equalization of net factor returns, even with complete mobility. It is important to note that it is factor 
returns adjusted for any such differentials that are equalized by mobility. To the extent that the pattern of risk 
premia is not affected by the presence of these taxes, the results remain unchanged.  
11 Also, firms in this sector may be constrained by concealment requirements.  For instance, firms in the 
underground sector may opt to produce less than the profiting maximizing level of output to avoid detection in 
the evasion of sales taxes. 
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A . Household Consumption and Labor Decisions 

The RICH and POOR consumers allocate their time to labor in the formal and 

informal sectors, respectively, and to leisure according to the following utility maximization 

problem: 

(1) U = Max   yxjiLLHCU i
y

i
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j

i , and 2,1,,   
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where 

i
jC  is consumption by individual i of the commodity produced by sector j, 

( yxj , )12 

jP  is the (producer) price of good j, ( yxj , ) 
iH  is individual i’s total time endowment (i=1,2), with “1” denoting RICH and ”2” 
denoting POOR 

i
xL  and i

yL are labor allocated by individual i to sectors x and y, and xw and yw  are 
the corresponding real wage rates13 

Consumption in each sector j is subject to an indirect tax at rate τ 
Labor and capital income taxes are proportional to gross income at rate t 

 tiP  is individual i’s expected tax-plus-penalty rate (or expected penalty) for 
evading labor income taxes, and is a general function of  the income tax rate t 
and the income tax enforcement parameter ta  14  
 iP is individual i’s expected tax-plus-penalty rate for evading the indirect tax on 
sector y consumption, and is a function of the indirect tax rate τ and the indirect 
tax enforcement parameter aτ 15 

                                                 
12 The elasticity of substitution between goods x and y in final demand is assumed to be 1.  However, the 
informal sector good is assumed to be tainted by the lack of certain attributes like return service, warranty, and 
after-sales-service otherwise enjoyed by consumers of the formal sector good x.  
13 Note that the labor supplied by the RICH household to the informal sector 1

yL  is restricted to zero in 

equation (2), and also that labor supplied to the formal sector by the POOR household 2
xL   is also restricted to 

zero.  These restrictions reflect the assumption that the RICH household operates only in the formal sector 
while the POOR household only works in the informal sector.  However, as discussed later, we also conduct 
simulations where we allow the RICH household to allocate some of its labor to the informal sector.  
14 An alternative approach to modeling the risk of detection is to allow the expected penalty rate to vary 
positively with the amount of evasion or the amount of labor supplied to the informal sector.  This extension is 
left for future research.  
15 Note that the indirect tax on consumption of sector x output cannot be evaded, so that the (effective) tax rate 
τx on x is simply τ.  As indicated, the expected tax-plus-penalty rate on sector y is τy = Pτi(aτ, τ). 
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i
xK  and i

yK  are capital allocated by individual i to sectors x and y, and xr and yr  are 
the corresponding capital rental rates.16 

 
Note that wages need not be equal for a consumer to be active in both sectors.  Labor and 

capital income are fully taxed in the aboveground sector, while unreported labor income in 

sector y entails the risk of detection and punishment at a penalty rate above the regular tax 

rate, as captured by  tiP .  Also, consumption of both sectors output is subject to an 

indirect consumption tax, but consumption of informal sector output (by either POOR or 

RICH households) may be able to evade this tax with some risk of detection and 

punishment, as captured by  iP . 

The  tiP  function for labor income merits some elaboration; similar comments 

apply to the indirect tax function for sector y, or  iP .  Following Thalmann (1992), we 

model the uncertainty associated with the tax evader’s returns via first-order certainty 

equivalence around unreported income.  Uncertainty is usually modeled by writing the 

optimization problem in expected utility.  However, this approach has the disadvantage that 

it becomes somewhat intractable when the representative consumer has more choices than 

simply underreporting fixed income.  Thalmann (1992) argues that an alternative approach 

is to use first-order certainty equivalence around the unreported income.  In his approach, 

the actual income from unreported labor income is   i
yy

ti LweP 1 , where e is a zero-

expectation stochastic variable.  He shows that the solution of the maximization of expected 

utility is the same (to the first-order condition in e) as the solution to the problem in (1) and 

(2), where e is replaced by its expected value.  The expected penalty in this case is the 
                                                 
16 We assume that taxes on corporate income are not levied on the informal sector firms since most informal 
sector firms are below the corporate income tax (CIT) threshold.  For example, in Uganda firms with annual 
turnover of less than US $25,000 are not subject to the CIT but rather are taxed via presumptive taxes.  To the 
extent that the category of informal sector firms considered in our model are largely small- to medium-scale 
enterprises (e.g., with turnover less than US $25,000), it is presumptive taxes rather than corporate income 
taxes that are evaded in the informal sector.  Modeling of the evasion of presumptive taxes is left for future 
research. 
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product of the probability of detection and the tax-plus-penalty rate charged on unreported 

income, and it increases at an increasing rate with enforcement parameters ( ta ) such as the 

frequency of audits and the penalty coefficient on regular tax rates and with the regular tax 

rate.  Note that this approach requires either that the individual be risk neutral or that the 

stochastic component e be close to zero; the latter restriction does not strictly occur unless 

the tax rate is also close to zero. 17  Even so, the approach seems useful as a first approach to 

incorporating the individual evasion decision, and we follow the Thalmann (1992) approach 

in what follows. 

 

B . F irm Production Decisions 

Following Kehoe and Kehoe (1994), we assume that both goods have production 

functions that combine intermediate inputs in fixed proportions, and labor and capital with 

substitution possibilities governed by a Cobb-Douglas production function of the 

form  1
mm lk .  Stated differently, goods are produced according to a nested Leontief–Cobb 

Douglas technology, where intermediate inputs and aggregate value-added enter at the top 

level.18  Value-added represents a Cobb-Douglas aggregation of labor and capital. The 

general form of the total production function of good m is:  

(3)   .,;,,min 1 yxmlkavavq mmymymxmxmm    

where 

jmv is the intermediate input of good j used in the production of good m 

jma  is the amount of good j required to produce one unit of good m 

jma , m  and m are parameters to be calibrated. 
 

                                                 
17  We are grateful to Brian Erard for this observation. 
18  The labor/capital elasticity in value-added is assumed to be 1, while the elasticity of substitution between 
intermediate inputs is assumed to be zero.  Our choice of both the Cobb-Douglas structure for value-added and 
the Leontief intermediate input demand is standard in applied general equilibrium modeling. 
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It is reasonable to expect that not every good is used in the production of every other 

good.  This is corrected by dropping the corresponding entry from the production function. 

Producers are assumed to minimize costs and to earn zero after-tax profits.  Given that this 

assumption implies that producers never waste inputs, the production function can be 

rewritten as: 

(4)   1
mmmymymxmxmm lkavavq . 

Cost minimization further implies that mk  and ml  solve the problem: 

(5) mmmm krlw min  

subject to 

(6) mmmm qlk  1 , 

where mw  is the wage rate and mr  is the capital rental rate.  The assumption of zero after-tax 

profits implies that: 

(7)   ,,,01 2

1
yxmkrlwqaPqP

j mmmmmjmjmmm   
  

where m  is the indirect tax rate on the sales of good m. 

 

C . Equilibrium Conditions 

 Mathiesen (1985) demonstrates that an Arrow-Debreu general economic equilibrium 

model can be formulated and solved as a complementarity problem. This problem can be 

depicted in terms of three sets of “central variables”: p is a non-negative n-vector of 

commodity prices including all final goods, intermediate goods, and primary factors of 

production; y is a non-negative m-vector of activity levels for constant returns to scale 

production sectors in the economy; and M is an h-vector of income levels, one for each 

“household” in the model, including any government entities.  Equilibrium in these 
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variables satisfies a system of three classes of nonlinear inequalities: zero profit, market 

clearance, and income balance.  Consider each condition. 

 

1. Zero Profit 

 The first class of constraints requires that in equilibrium no producer earns an 

“excess” profit; that is, the value of inputs per unit activity must be equal to or greater than 

the value of outputs. This can be written in compact form as: 

(8)    pvenuepCost ii Re .  iy  
 
The corresponding complementary variable for a zero profit condition is output iy .  All else 

constant, if output prices increase for commodity i, then production activity increases until 

marginal cost equals marginal revenue. 

 

2. Market Clearance 

 The second class of equilibrium conditions is that, at equilibrium prices and activity 

levels, the supply of any commodity must balance or exceed excess demand by consumers 

and producers. This condition can be expressed as: 

(9)  
i iiii GOVTRICHPOORy .  ip  

Inequality (9) refers to produced commodities; a similar constraint holds for endowed goods 

such as labor and capital.  The corresponding dual or complementary variable is the price 

ip (e.g., the price of both commodities and factors of production).  Prices adjust until supply 

equals demand for a given commodity or factor. 

 

3. Income Balance 
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 The third condition is that in equilibrium the value of each agent’s income must 

equal the value of labor and capital factor endowments, for POOR, RICH, and GOVT.  

Since we always work with utility functions that exhibit non-satiation, Walras’ law always 

holds.  In other words, complementary slackness, although not imposed as an equilibrium 

condition by itself, is a feature of the equilibrium allocation.  This means that in equilibrium 

any production activity that is operated makes zero profit, while any production activity that 

earns a negative net return is idle.  Similarly, any commodity that commands a positive 

price has a balance between aggregate supply and demand, and any commodity in excess 

supply has an equilibrium price of zero. 

 

I V . M O D E L C A L IBR A T I O N A ND D A T A 

This section describes our model calibration procedures.  Our data do not represent 

any particular country, and have been chosen somewhat arbitrarily to reflect sectoral 

compositions in a “typical” developing country.  We start with the Social Accounting 

Matrix (SAM), constructed under the assumption that the consumers and/or producers in the 

formal sector meet their tax obligations while their counterparts in the informal sector fully 

evade taxes (e.g., full compliance in the formal sector and tax evasion in the informal 

sector.)   Table 1 presents a list of variable definitions, while Tables 2, 3, and 4 show the 

calibrated parameter values for the basic two-good, two-factor, and two-consumer closed 

economy models considered here.  In all cases the model is constructed so that its initial 

equilibrium replicates the relevant benchmark data, before introducing a policy innovation 

(e.g., a change in a tax rate, a change in an expected penalty rate) and examining its 

distributional effects.   

 

A . Salient Features of the SA Ms 
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Table 2 summaries the salient features of the social accounting matrices used here.  

These SAMs are constructed based on assumptions about the structure and size both of the 

formal and informal sectors and of the POOR and RICH households.  We assume that the 

formal sector is more capital-intensive compared to the informal sector.  We also assume 

that the informal sector utilizes part of the formal sector output (in addition to inputs of 

labor and capital) as an intermediate input in its production process, while the formal sector 

utilizes only capital and labor inputs in production.19  Finally, we assume that the POOR 

household’s endowment is less than that of the RICH household; specifically, we assume 

that the POOR household’s endowment is 33 percent of the endowment enjoyed by the 

RICH household, and we verify the robustness of our counterfactual results by changing 

this proportion to 25 and 50 percent.20 

Table 3 presents the calibrated parameter values for the basic two-good, two-factor, 

and two-consumer closed economy models, in which it is assumed that the RICH household 

only works in the formal sector and that the POOR household is only engaged in informal 

sector activities.  Table 4 allows the RICH household to work in both the formal and 

informal sectors but the POOR household still works only in the informal sector.  We now 

turn to a description of these data, focusing for the moment on Table 3. 

 

B . Taxes 

In the economy represented in Table 3, we assume that no taxes are levied in the 

benchmark equilibrium.  Two tax treatments are introduced as counterfactual exercises: 

                                                 
19  An example of formal sector intermediate inputs used in the informal sector is a sweatshop producing 
handbags or wallets that utilize leather and thread from the formal sector. 
20  Although the informal sector is present in all countries, its size in developing countries at times rivals that 
of the formal sector.  The unweighted average of the shadow economy as a share of the official GDP in 
2002/2003 was 43.2 percent in developing nations and 40.1 percent in East and Central European and former 
Soviet countries.  For OECD countries, the unweighted average was 16.3 percent.  See Schneider  (2005).   
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 There are commodity and income taxes in both sectors (e.g., there is full compliance 
in both sectors) 

 There are commodity and income taxes in the formal sector but these taxes are 
imposed at zero rates in the informal sector (e.g., there is full compliance in the 
formal sector and complete tax evasion in the informal sector). 

 
 
C . Input/Output Data 

The input data are presented in the form of a balanced matrix, in which the entries 

represent the value of economic transactions in a given period, typically one year.  The 

rectangular SAM format follows a sign convention wherein supplies or receipts are 

represented by positive numbers and demands or payments are represented by negative 

numbers.  Internal consistency of a rectangular SAM implies that row sums and column 

sums are zero.  With this interpretation, a row sum is zero if the total amount of commodity 

flowing into the economy equals the total amount of commodity flowing out of the 

economy.  This represents market clearance, and one such condition applies for each 

commodity in the model.  Columns in this matrix correspond to production sectors or 

consumers.  A production sector column sum is zero if the value of outputs equals the cost 

of inputs.  A consumer column is balanced if the sum of primary factor sales equals the 

value of final demands.  Zero column sums thus indicate zero profits (product exhaustion) 

or consumer income balance. 

In the SAM shown in Table 3, every market (e.g., traded commodity) has a row.  

There are four markets, for goods x and y and for factors labor and capital.  (As discussed 

later under “Consumer Utility Functions”, there are also separate rows for POOR and RICH 

household welfare, and for POOR and RICH household labor supply.)  Again, there are two 

types of columns in a rectangular SAM, corresponding to production sectors and 

consumers.  There are two production sectors (x and y) and three consumers (POOR, RICH, 

and GOVT). 
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The numbers in the SAM are values, or prices multiplied by quantities.  A 

commonly followed practice is to choose units so that the prices of as many activities as 

possible are initially equal to unity.  However, in the presence of taxes, both consumer and 

producer prices generally cannot equal one. 

 

D . Production Sectors 

In Table 3, we assume that 110 units of output are produced in sector x (the 

aboveground sector) using 50 units of labor and 60 units of capital.  We also assume that 

sector y (the underground sector) produces 100 units of output using 30 units of 

intermediate inputs from sector x, 30 units of labor, and 40 units of capital.  These units are 

chosen to reflect the assumptions that production in sector x uses more capital relative to all 

other production inputs compared to production in sector y, that sector x does not utilize any 

intermediate inputs from sector y, and that sector y utilizes less capital relative to all other 

production inputs compared to sector x.  While it is possible to use diverse parameters to 

reflect these input and output choices, the choice of our input and output units is dictated by 

the need to maintain the internal consistency of our social accounting matrices or to 

preserve the zero profit, market clearing, and income balance conditions.  

 

E . Consumer Utility Functions 

The consumer’s utility function is represented as a production activity, so that utility 

is a good that is produced from commodity inputs, including factor inputs such as leisure. 

The utility goods (PWP and PWR) are purchased using the consumer’s endowments, which 

also reflect the income constraint.  For example, in Table 3 the POOR consumer demands 

50 units of utility good PWP, and receives 40 and 10 units of income from the endowments 

of labor and capital, respectively, to make this purchase. 
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The activity level in sectors WP and WR (denoting the utility functions of POOR 

and RICH consumers, respectively) can also be interpreted as a Hicksian welfare index, the 

equivalent variation.  Utility for the POOR consumer (WP=50 units) is “produced” using 5 

units of good X, 35 units of good Y, and 10 units of leisure.  Similarly, the RICH 

consumer’s utility (WR=150 units) is produced using 75 units of good x, 65 units of good y, 

and 10 units of leisure.  We assume that the POOR consumer’s utility is intensive in the 

informal sector goods, while the RICH consumer’s utility is intensive in the formal sector 

goods. 

 

F . Consumer Endowments and Labor Supplies 

We assume in Table 3 that the POOR consumer is endowed with 40 units of labor 

and 10 units of capital, while the RICH consumer is endowed with 60 units of labor and 90 

units of capital.  These choices reflect the assumption that the POOR consumer’s total 

endowment is one-third of the RICH consumer’s total endowment. 

Table 3 also shows the labor supply choices of the three consumers (POOR, RICH, 

and GOVT).  We allow a standard labor-leisure choice, in which labor chooses between 

leisure and labor supply with leisure entering into the workers utility function.  In our 

formulation, we introduce additional activities TCONSP and TCONSR, which transform 

leisure (price PL) into labor supplied by the POOR and RICH households (price PLSP and 

PLSR, respectively).  We assume that the POOR consumer owns 40 units of leisure, 

supplies 30 (PLSP) in the benchmark, and retains 10 as leisure. The RICH consumer is 

assumed to own 60 units of leisure, supplies 50 (PLSR) in the benchmark and retains 10 as 

leisure.  In the presence of tax evasion, taxes are applied to both labor and capital supplied 

to the formal sector, and the leisure margin is untaxed.  These units are chosen to emphasize 

the fact that the POOR consumer supplies less labor in the benchmark and thus enjoys more 
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leisure compared to the RICH consumer.  Specifically, the POOR household supplies 75 

percent of the total leisure endowment and retains 25 percent as leisure. The RICH 

household supplies 83 percent of the total leisure endowment in the benchmark, and 

consumes the remaining 17 percent as leisure. Informal sector economic activity 

traditionally includes such activities as small plot-farming, street marketing, and other low-

volume activities (Light, 2004), and as such it seems reasonable to assume that the POOR 

consumer enjoys more leisure relative to total time endowment compared to the RICH 

consumer.  

 

G . Government 

The government (GOVT) is also considered as a separate consumer, which collects 

or demands tax revenues to provide a government good referred to as “public 

administration”.  Since no taxes are imposed and/or collected in the benchmark, the level of 

government activity is thus implicitly assumed to be zero in the benchmark.  We assume 

that the government is the only consumer of this good, and consequently the RICH and 

POOR households do not enjoy any welfare from “public administration”.  Put differently, 

the government good does not enter the household utility functions, but increased 

government activity (or increased provision of the government good) increases the demand 

for labor and capital, so that the households earn wages and rents working for the 

government.  We assume that production of the government good is labor-intensive.  The 

government good is produced using formal sector labor ( FL ) and capital ( K ) with 

substitution possibilities governed by a Cobb-Douglas production function, or  KLG F
F , 

in which constant returns to scale imply that 1  F . 
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H . Income Tax Evasion by the R I C H Household  

 The rectangular SAM presented in Table 3 assumes that the RICH household works 

only in the formal sector and consequently completely fulfills its labor income tax 

obligations.  This SAM also is equivalent to assuming that only the POOR household 

engages in labor income tax evasion.  (Recall, however, that both households may still be 

able to evade part of the legally due indirect tax obligations via consumption of informal 

sector output y.) 

 However, if the RICH household is allowed to supply labor to the informal sector, 

then it may be able to evade part of its legally due labor income tax payments.  Table 4 

presents the rectangular SAM for this scenario, where the RICH household works both in 

the formal and the informal sectors.  The major difference between the choices presented in 

Tables 3 and 4 is that labor supplied by the RICH household to the informal sector 1
yL  is 

restricted to zero in Table 3, whereas labor supplied by the RICH household to the informal 

sector can be nonzero under the choices in Table 4;21 that is, the consumption and 

production choices in Table 4 are similar to those in Table 3, except that the RICH 

consumer in Table 4 allocates only 80 percent of the labor supply (40 units) to the formal 

sector and the rest (10 units) is allocated to the informal sector.22 

 

I . Production/Consumption Functions and E lasticities 

                                                 
21 Note also that  labor supplied by the POOR household to the formal sector (or 2

xL   in equation (2)) is 
restricted to zero under the scenarios presented in Tables 3 and 4, since we assume that the POOR household 
only works in the informal sector.  
22 We assume that the RICH consumer allocates only a fraction of labor supply to the informal sector, with the 
majority of the labor being supplied to the formal sector.  Although there are various ways of modeling this 
labor supply decision, we assume that 40 units (80 percent of RICH household’s labor supply) are allocated to 
the formal sector and 10 units (20 percent of the RICH household’s labor supply) are allocated to the informal 
sector, so as to maintain the internal consistency of the SAM and also to preserve the zero profit, market 
clearing, and income balance conditions of our CGE model in Table 4. 
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 We adopt constant elasticity of substitution (CES) functions for producers and 

consumers because these functions are globally regular and can be defined by their zero, 

first, and second order properties.  This implies that the location (price and quantity), slope 

(marginal rate of substitution), and curvature (convexity) completely characterize the 

function (Light, 2004).  

We choose elasticities based largely on past studies and conventions (Light, 2004).  

Specifically, we make the following elasticity assumptions: 

 Labor/capital elasticity in value-added equals 1 
 Elasticity of substitution between intermediate inputs equals 0 
 Elasticity of substitution between goods x and y in final demand equals 1 
 Labor-leisure elasticity equals 1 
 Elasticity of substitutions (ESUB) between leisure and consumption equals 2. 

 
Value-added in production represents a Cobb-Douglas aggregation of labor and capital, 

hence the labor/capital elasticity in value-added is 1.  The choice for the Leontief 

intermediate input demand is standard in CGE modeling.  Finally, unity is chosen to be the 

elasticity between labor and leisure, and 2 is the default elasticity between leisure and 

consumption. The choice for the elasticity between leisure and consumption is motivated by 

the need to model perfect competition in the informal sector of the economy. 

 

J. Consumer W elfare Changes 

 A widely used measure of welfare change is how much income the consumer would 

require, when faced with base case prices, to achieve the same level of utility as in the 

simulation, or the equivalent variation.  We use this measure of consumer welfare change to 

compare the welfare gains and/or losses accruing to the POOR and RICH households. 

 

K . Sensitivity Analyses 
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 Various sensitivity analyses are performed to verify the consistency and robustness 

of our results.  One set examines the assumptions about the relative endowment of the 

POOR household.  As one variation here, we assume that the total endowment of the POOR 

household is only 25 percent of the endowment enjoyed by RICH household; in another, we 

assume that the POOR household’s total endowment is 50 percent of the RICH household’s 

total endowment.  The SAMs in Tables 3 and 4 are adjusted accordingly.23 

                                                 
23  For example,  with full compliance in the formal sector and a POOR household endowment of 25 percent 
of a RICH household endowment, the SAM becomes: 
 

 Production Sectors Consumer Endowments 
Markets X Y WP W R T C O NSP T C O NSR PO O R RI C H 
PX 155 -30 -5 -120     
PY  100 -35 -65     
PWP   50    -50  
PWR    200    -200 
PLSP  -30   30    
PLSR -70     70   
PL   -10 -15 -30 -70 40 85 
PK -85 -40     10 115 

 
Here the POOR consumer has a total endowment of 40 units of labor in the benchmark, supplies 75 percent of 
this labor endowment (30 units) to be used in the production process, and retains 25 percent (10 units) as 
leisure. The RICH household has a total endowment of 85 units of labor in the benchmark, supplies 82 percent 
of this labor endowment (70 units) to the production process, and retains 18 percent (15 units) as leisure.  We 
maintain the assumption that the relatively inefficient nature of production in the informal sector y implies that 
the POOR household is able to devote a higher percentage of the labor endowment to leisure compared to the 
RICH household.  The output units in also reflect the fact that production is more efficient and capital-
intensive in the formal sector relative to the informal sector.  With partial compliance in the formal sector and 
a POOR household endowment of 25 percent of a RICH household endowment, the SAM becomes: 
 

 Production Sectors Consumer Endowments 
Markets X Y WP W R T C O NSP T C O NSR PO O R RI C H 
PX 155 -30 -5 -120     
PY  100 -35 -65     
PWP   50    -50  
PWR    200    -200 
PLSP  -30   30    
PLSR -56 -14    70   
PL   -10 -15 -30 -70 40 85 
PK -99 -26     10 115 

 
Now the RICH consumer allocates 80 percent of the labor endowment (56 units) to the formal sector and the 
rest (14 units) to the informal sector.  Similar adjustments are made to the SAMs for a POOR household 
endowment of 50 percent of a RICH household endowment under full or partial compliance. 
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 Another set changes the expected penalty rates in these different scenarios.  Still 

another set varies the elasticity assumptions, especially the elasticity of substitution between 

leisure and consumption, in order to examine the impact of different degrees of mobility 

between the sectors upon our results.  A final set changes the tax rates on consumption and 

income.  As discussed later, our main results are largely unaffected. 

 

V . SI M U L U A T I O NS 

Analysis of the impact of a change in government policy proceeds via the 

comparative statics methodology.  As noted earlier, the model is constructed so that its 

equilibrium replicates the benchmark data.  Simulation of the policy change then follows by 

altering the relevant policy parameters (say, a change in the ad valorem tax rate on good m, 

or m ) and calculating the new equilibrium.  In the base case equilibrium, prices mP , the 

wage w, and the capital rental rate r are all calibrated to equal one.  The model is then used 

to evaluate the impact of changes in government policy on the welfare of the POOR and 

RICH households, on consumption, and on the prices of produced goods and factors of 

production.24  Our model allows for varying degrees of mobility into and out of the informal 

sector, mainly by varying the elasticity of substitution between leisure and consumption, in 

order to measure how much of the initial tax advantage is retained by the evaders and how 

much is competed away via factor and commodity prices changes.  The main purpose of our 

counterfactual exercises is to compare the initial to the final post-evasion/post-tax 

equilibria, under the various scenarios (especially when the RICH household works only in 

the informal sector and when it allocates some of its labor to the informal sector); that is, 

how much of the initial gain from tax evasion (e.g., the gain that does not consider factor 
                                                 
24 An alternative approach is to begin with a benchmark equilibrium where taxes are imposed but where there 
is no tax evasion.  The counterfactual could comprise introducing tax evasion and then comparing welfare 
across various groups for the two equilibria. This approach awaits further research.   
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and commodity price changes in response to tax evasion) is retained by income tax evaders 

and how much is dissipated via general equilibrium adjustments in prices?25  A discussion 

of our simulation results follows. 

 

A . R I C H Household Works Only in the Formal Sector 

 We first analyze the general equilibrium effects when the RICH household works 

only in the formal sector, using the benchmark data presented in Table 3.  We levy an ad-

valorem commodity tax at a 10 percent rate and an income tax at a proportional rate of 25 

percent.  All counterfactual results incorporate an equal-yield tax constraint in the formal 

sector and a labor-leisure choice in both the formal and informal sectors. 

 Table 5 presents a summary of the general equilibrium effects resulting both from 

the evasion of commodity taxes in the informal sector by both POOR and RICH 

households, and from the evasion of income taxes in the informal sector by the POOR 

household only.  Using changes in consumer welfare as an overall indicator of the gains 

and/or losses from tax evasion, the top part of Table 5 indicates that the POOR household 

initially benefits from evasion but only somewhat.  This initial gain is computed using the 

default elasticity of substitution between leisure and consumption, or 2.  To simulate long-

run entry into the informal sector, we then increase this elasticity to 8.26  In our simulations 

of the initial and long-run effects, we adjust the tax rates in the formal sector so that overall 

government revenue is maintained at the full compliance (in the absence of tax evasion) 

equilibrium level.  We find that the initial benefit of evasion for the POOR household 

dissipates as entry into the informal sector expands.  Specifically, Table 5 shows that the 
                                                 
25  Recall that in all scenarios considered here the POOR household works only in the informal sector. 
26 “Initial” refers to the outcome with limited competition and/or entry in the informal sector. “Final” refers to 
the outcome with increased competition and/or entry in the informal sector. The elasticity of substitution 
between leisure and consumption is increased from 2 to 8 to depict the increased competition and/ or entry in 
the informal sector. Increasing this elasticity to parameter values exceeding 8 does not change the 
interpretation of our results.   
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POOR household retains 78.2 percent of the initial 2.4 percent increase in its welfare, while 

21.8 percent of this initial gain in welfare is eliminated as a result of entry into the informal 

sector.27  The RICH household’s welfare initially falls by 0.64 percent, but mobility reduces 

this loss to only -0.02 percent, which represents a 96.9 percent increase in welfare for the 

RICH household arising from mobility into the informal sector.  The increase in the RICH 

household’s commodity x-intensive welfare is mainly attributed to a reduction in the tax-

inclusive price of commodity x as mobility into the informal sector occurs. 

 Table 5 also shows that the tax-inclusive price of commodity x falls by 8.6 percent 

with mobility into the informal sector, while the price of good y increases by 9.8 percent.  

The POOR household’s welfare is intensive in commodity y, and so an increase in the 

commodity price of good y reduces the POOR household’s welfare.  Further, mobility 

increases the amount of labor supplied by the POOR and RICH households by 59.8 percent 

and 122.6 percent, respectively, leading to a reduction in their net-of-tax wages by 13.4 

percent and 184.0 percent, respectively.  

Increasing the expected penalty rate only alters the size of these changes and not 

their direction.  The lower part of Table 5 shows that with the increased expected penalty 

rates the initial increase in the POOR household’s welfare is only 1.08 percent.  Now the 

POOR household keeps just 76.8 percent of this increase in welfare, while 23.2 percent is 

competed away with mobility, and the RICH household experiences a 112.0 percent 

increase in welfare with mobility.  Increased expected penalty rates for evasion (and 

increased entry/competition into the informal sector) therefore work toward the elimination 

of the differences in factor prices, commodity prices, and consumer welfare in the formal 

and informal sectors.  Perhaps surprisingly, the increased penalty rate leads to a final level 

of welfare that is actually higher for both RICH and POOR households than the level of 
                                                 
27 The “initial” gain or loss refers to the percentage change between the post-evasion and post-tax welfare. 
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welfare achieved in the absence of tax evasion.28  This result illustrates that evasion can 

alleviate some of the labor market distortions associated with taxation, especially when a 

high expected penalty rate generates large potential distortions. 

 

B . R I C H Household A llocates Some Labor to the Informal Sector 

 Recall that we also allow the RICH household to allocate some of its labor to the 

informal sector, using the SAM in Table 4.  This scenario allows the RICH household to 

evade some of its labor income tax liabilities by working in the informal sector.  The RICH 

household allocates labor between the formal and informal sectors by comparing the 

statutory tax rate with the expected penalty for evasion, respectively (or the relative wages 

in these two sectors).  All counterfactual results again incorporate an equal-yield tax 

constraint in the formal sector and a labor-leisure choice in both formal and informal 

sectors.  The initial equilibrium change when evasion is introduced is based on the default 

value of 2 for the elasticity of substitution between leisure and consumption, while the final 

equilibrium under greater mobility is simulated by setting this parameter equal to 8.  The 

results are presented in Table 6. 

The effects on commodity prices, price of capital, and welfare for both the POOR 

and RICH household mimic those in Table 5.  For example, the POOR household retains 

77.2 percent of the initial 2.8 percent increase in its welfare, while 22.7 percent of this 

initial gain in welfare is eliminated as a result of mobility by both POOR and RICH into the 

informal sector.  The RICH household’s welfare initially falls by 0.76 percent, but mobility 

reduces this loss to only -0.05 percent, representing a 106.5 percent increase in welfare for 

the RICH household.  However, although the amount of labor supplied by RICH household 

                                                 
28 It should be noted that this welfare calculation does not include benefits from government spending, for 
instance, by providing public goods that would otherwise be underprovided in the presence of tax evasion.  
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increases by 233.1 percent (which is 110.5 percentage points higher than in Table 5), the 

results in Table 6 indicate that the net-of-tax wage for the RICH household falls by 126.8 

percent (or 57.2 percentage points less than in Table 5).  This result occurs because the 

RICH household is now able to supply labor to the informal sector and so can evade the 

income tax on those labor earnings; this adjustment mitigates the reduction in the net-of-tax 

wage for the RICH household, but also exacerbates the reduction in the net-of-tax wage for 

the POOR household.  Also, as with some of the results in Table 5, we again see that 

evasion may reduce some of the distorting effects of taxation, since the post-evasion welfare 

actually increases for both RICH and POOR households. 

 

C . Sensitivity Analysis: Changing the Endowments of PO O R and RI C H Households 

Some additional sensitivity analyses are based on alternative SAMs, in which the 

endowments of POOR and RICH households are adjusted.  Overall, the sensitivity results 

show that variations in the proportion of the POOR household’s endowment to that of the 

RICH household does not affect our results in any significant way.  For example, in Tables 

7 and 8 the POOR household’s endowment is 25 percent of the RICH household’s 

endowment. 

The results in Table 7 (with the RICH household working only in the formal sector) 

indicate that the POOR household’s post-evasion welfare is only 3.01 percent higher than 

the post-tax welfare if it had fully complied with taxes.  Further, the POOR household keeps 

77.1 percent of this initial increase in welfare, while 22.9 percent of this initial gain is 

competed away as a result of mobility into the informal sector.  The RICH household’s 

welfare initially falls by 0.58 percent, but mobility results in a 0.01 percent increase in the 

RICH household’s welfare, representing a gain of 101.7 percent.  The increase in the RICH 

household’s commodity x-intensive welfare is due to a reduction in the tax-inclusive price 
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of commodity x as mobility into the informal sector occurs.  Increasing the expected penalty 

rate for evasion does not alter these general results. 

Similarly, the results in Table 8 (with the RICH household allocating some of its 

labor to the informal sector, where labor income tax evasion is possible) show that the tax-

inclusive price of commodity x falls by 3.8 percent with mobility, while the commodity 

price of good y increases by 6.5 percent. The POOR household’s welfare is intensive in 

commodity y, and an increase in the price of commodity y leads to a reduction in the POOR 

household’s welfare.  Further, increased competition from the informal sector leads to an 

increase in the amount of labor supplied in the informal and formal sectors by 88.4 percent 

and 363.1 percent, respectively, leading to a reduction in the net-of-tax wages by 30.3 

percent and 75.2 percent, respectively.  As with our earlier results, the POOR household 

benefits only marginally from tax evasion, and this advantage diminishes with entry and 

competition in the informal sector.  Increasing the expected penalty rate for evasion does 

not change these conclusions. 

When we assume that the POOR household’s endowment is 50 percent of the RICH 

household’s endowment, the results are also consistent with the results in Tables 5 to 8.  

Similarly, other sensitivity results for variations in the elasticity of substitution between 

leisure and consumption and for different levels of the commodity and income tax rates are 

very similar to the results that we report.  These results are not reported, but are available 

upon request. 

 

V I . C O N C L USI O NS 

 Distributional conclusions drawn from the standard approach to tax evasion are 

unsatisfactory because this approach ignores the fact that tax evasion is much like a “tax 

advantage” in the law, so that replication and competition should work toward the 
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elimination of this advantage.  This process of adjustment takes place through changes in 

the relative prices of both commodities and factors of production, as mobility occurs into 

and out of the relevant sectors.  The standard approach takes only a partial equilibrium 

perspective, and does not capture these general equilibrium mobility effects.  

Our approach addresses this limitation by utilizing a CGE model to analyze the 

incidence of tax evasion.  We assume that there are two broadly defined sectors of the 

economy, the formal sector where labor income is taxed and the informal sector where labor 

income is untaxed.  We adapt our model and specifications to characterize the 

circumstances of a “typical” developing country. 

The counterfactual experiments indicate that the tax evader does not benefit 

exclusively from evasion.  Indeed, our results indicate that any “tax advantage” from 

evasion diminishes with mobility into the informal sector, as well as with an increase in the 

expected penalty associated with tax evasion.  The evading household benefits but only 

somewhat from tax evasion, and this advantage shrinks significantly with mobility. 

Additionally, both the net-of-tax wage for informal sector labor and the consumer price of 

the informal sector output decline with tax-evasion-induced mobility.  We also find that 

there are some circumstances under which tax evasion actually increases the welfare of all 

households, as evasion reduces some of the distorting effects of taxation. 

In short, the gains from evasion are shifted at least in part from the evaders to the 

consumers of their output via lower prices, as general equilibrium mobility effects work via 

relative price and productivity changes to eliminate the incentive for workers to enter the 

informal sector beyond some margin.  As more workers enter the underground sector, their 

production pushes down the relative price of the informal sector output and consequently 

the hourly returns of working in there; the movement of workers between the sectors also 

changes the relative productivity of workers in each sector as capital also moves between 
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the sectors.  In equilibrium, therefore, the marginal entrant to the informal sector has the 

gains from evading taxes offset by the relative price and productivity effects.29 

There are many possible extensions to this work.  An obvious extension is to 

experiment with a somewhat lower expected tax plus penalty rate; the (relatively) small 

initial welfare effects for POOR households likely occurs because this rate is only slightly 

lower than the tax rate in the formal sector.  Another obvious extension is to conduct 

additional sensitivity analyses, including further examination of, say, the roles played by the 

intermediate good, the relative size of the informal sector, and relative factor intensities.  

Finally, the underlying framework could be generalized to consider greater taxpayer 

heterogeneity, a broader range of government activities, the impact of open economy 

considerations, the potential for government corruption, and dynamic incidence factors.  

The most important extension here is to incorporate fully expected utility.  Finally, it would 

be interesting to examine whether traditional “tax equivalence” results still hold in the 

presence of tax evasion, such as the (presumed) equivalence between a proportional  income 

tax and a proportional consumption tax (with an equal rate on all commodities).  These 

extensions await future work. 
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R E F E R E N C ES 

                                                 
29 There could also be changes in the “psychic costs” associated with working in the informal sector.  Psychic 
costs  reflect the distaste that individuals experience when working in each sector, which includes innate 
preferences for each type of work as well as the possible loss of status and fear of apprehension associated 
with working in the underground sector (Kesselman, 1989). 
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Table 1 
List of Variable Definitions 

X Activity level for formal or taxed sector X 
Y Activity level for informal or untaxed sector Y 
TX Ad-valorem tax rate for X sector inputs 
TY Ad-valorem tax rate for Y sector inputs 
TXI Proportional tax rate on X sector inputs 
TYI Proportional tax rate on Y sector inputs 
POOR Evading (informal) household 
RICH Conforming (formal) household  
WP Hicksian welfare function for informal (POOR) household  
WR Hicksian welfare function for formal (RICH) household  
G Government activity level, equal to zero in benchmark 
TCONSR Labor supply for formal (RICH) household 
TCONSP Labor supply for informal (POOR) household 
PX Price index for commodity X 
PY Price index for commodity Y 
PL Price index for primary factor L 
PK Price index for primary factor K 
PWP Price index for POOR household welfare 
PWR Price index for RICH household welfare 
PG Price index for the government good (e.g., cost of administration) 
PLSP Price index for POOR household labor supply 
PLSR Price index for RICH household labor supply 
GOVT Government (e.g., tax collector) 
ESUB Elasticity of substitution between leisure and consumption 
 

 
 

Table 2 
Social Accounting Matrix: Summary of Salient Features 

Markets Production Sectors Consumer Endowments 
Good X o X uses more  capital relative to all other inputs 

in production 
o X uses only inputs of capital and labor 
o RICH welfare is X-intensive 

o POOR has 25 percent of 
RICH endowment 

o POOR has 33 percent of  
RICH endowment 

o POOR has 50 percent of 
RICH endowment 

Good Y o Y uses more  labor relative to all other inputs 
in production 

o Y uses capital and labor inputs plus 
intermediate inputs from X 

o POOR welfare is Y-intensive 
Capital o X uses more  capital relative to all other inputs 

in production 
Labor o Y uses more  labor relative to all other inputs 

in production 
o POOR enjoys more leisure relative to RICH 
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Table 3 
Social Accounting Matrix: Labor-leisure Choice and Intermediate Inputs in Production with 
RICH Household Operating Only in Formal Sector and with POOR Household Endowment 33 

Percent of RICH Household Endowment 
 Production Sectors Consumer Endowments 
Markets X Y WP W R T C O NSP T C O NSR PO O R RI C H 
PX 110 -30 -5 -75     
PY  100 -35 -65     
PWP   50    -50  
PWR    150    -150 
PLSP  -30   30    
PLSR -50     50   
PL   -10 -10 -30 -50 40 60 
PK -60 -40     10 90 

Note. The actual values in the Social Accounting Matrix reflect three internal consistency 
conditions: zero profit, market clearing, and income balance. 
 
 

Table 4 
Social Accounting Matrix: Labor-leisure Choice and Intermediate Inputs in Production with 

RICH Household Allocating Some Labor to Informal Sector and with POOR Household 
Endowment 33 Percent of RICH Household Endowment 

 Production Sectors Consumer Endowments 
Markets X Y WP W R T C O NSP T C O NSR PO O R RI C H 
PX 110 -30 -5 -75     
PY  100 -35 -65     
PWP   50    -50  
PWR    150    -150 
PLSP  -30   30    
PLSR -40 -10    50   
PL   -10 -10 -30 -50 40 60 
PK -70 -30     10 90 

Note. The actual values in the Social Accounting Matrix reflect three internal consistency 
conditions: zero profit, market clearing, and income balance. 
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Table 5 
Summary of General Equilibrium Effects: RICH Household Works Only in Formal Sector 

and POOR Household Endowment Is 33 Percent of RICH Household Endowment 
Statutory ad valorem commodity tax = 0.1, Statutory proportional income tax rate = 0.25 
Expected penalty rate (commodity taxes) = 0.07, Expected penalty rate (income taxes) = 0.2 
 PO O R Household RI C H Household 
 Magnitude 

(%) 
Percent Change 

(%) 
Magnitude 

(%) 
Percent Change 

(%) 
Initial Post-Evasion Welfare 2.43  

-21.8 
-0.64  

96.9 Final Post-Evasion Welfare 1.90 -0.02 
Initial Price of Good X 5.99  

-8.6 
5.99  

-8.6 Final Price of Good X 5.47 5.47 
Initial Price of Good Y -6.30  

9.8 
-6.30  

9.8 Final Price of Good Y -5.68 -5.68 
Initial Post-Evasion Rental Rate -0.89  

365.1 
-0.89  

365.1 Final Post-Evasion Rental Rate 2.36 2.36 
Initial Post-Evasion Net Wage -4.02  

-13.4 
0.50  

-184.0 Final Post-Evasion Net Wage -4.56 -0.87 
Initial Post-Evasion Labor Supply 6.43  

59.8 
-2.74  

122.6 Final Post-Evasion Labor Supply 10.28 0.62 
Statutory ad valorem commodity tax = 0.1, Statutory proportional income tax rate = 0.25 
Expected penalty rate (commodity taxes) = 0.095, Expected penalty rate (income taxes) = 0.225 
Initial Post-Evasion Welfare 1.08  

-23.2 
-0.25  

112.0 Final Post-Evasion Welfare 0.83 0.03 
Initial Price of Good X 2.56  

-9.4 
2.56  

-9.4 Final Price of Good X 2.32 2.32 
Initial Price of Good Y -2.79  

10.8 
-2.79  

10.8 Final Price of Good Y -2.49 -2.49 
Initial Post-Evasion Rental Rate -0.37  

405.4 
-0.37  

405.4 Final Post-Evasion Rental Rate 1.13 1.13 
Initial Post-Evasion Net Wage -0.99  

-25.2 
0.60  

-160.0 Final Post-Evasion Net Wage -1.24 -0.36 
Initial Post-Evasion Labor Supply 2.80  

59.6 
-1.18  

130.5 Final Post-Evasion Labor Supply 4.47 0.36 
Note. “Initial” refers to the outcome with limited competition and/or entry in the informal 
sector. “Final” refers to the outcome with increased competition and/or entry in the informal 
sector. “Magnitude” is the percentage difference between the post-evasion and post-tax 
outcome if both POOR and RICH households complied with taxes. “Percent change” refers 
to the percentage change between the magnitude for the “initial” and “final” outcome. 
 



 38 

Table 6 
Summary of General Equilibrium Effects: RICH Household Allocates Some Labor to 
Informal Sector and POOR Household Endowment Is 33 Percent of RICH Household 

Endowment 
Statutory ad valorem commodity tax = 0.1, Statutory proportional income tax rate = 0.25 
Expected penalty rate (commodity taxes) = 0.07, Expected penalty rate (income taxes) = 0.2 
 PO O R Household RI C H Household 
 Magnitude 

(%) 
Percent Change 

(%) 
Magnitude 

(%) 
Percent Change 

(%) 
Initial Post-Evasion Welfare 2.81  

-22.7 
-0.76  

106.5 Final Post-Evasion Welfare 2.17 0.05 
Initial Price of Good X 6.24  

-6.5 
6.24  

-6.5 Final Price of Good X 5.83 5.83 
Initial Price of Good Y -6.65  

8.1 
-6.65  

8.1 Final Price of Good Y -6.11 -6.11 
Initial Post-Evasion Rental Rate -1.68  

229.7 
-1.68  

229.7 Final Post-Evasion Rental Rate 2.18 2.18 
Initial Post-Evasion Net Wage -3.37  

-24.6 
-0.67  

-126.8 Final Post-Evasion Net Wage -4.20 -1.52 
Initial Post-Evasion Labor Supply 6.02  

81.0 
-2.05  

233.1 Final Post-Evasion Labor Supply 10.90 2.73 
Statutory ad valorem commodity tax = 0.1, Statutory proportional income tax rate = 0.25 

Expected penalty rate (commodity taxes) = 0.095, Expected penalty rate (income taxes) = 0.225 
Initial Post-Evasion Welfare 1.23  

-24.3 
-0.29  

124.1 Final Post-Evasion Welfare 0.93 0.07 
Initial Price of Good X 2.64  

-7.1 
2.64  

-7.1 Final Price of Good X 2.45 2.45 
Initial Price of Good Y -2.93  

9.2 
-2.93  

9.2 Final Price of Good Y -2.66 -2.66 
Initial Post-Evasion Rental Rate -0.67  

259.7 
-0.67  

259.7 Final Post-Evasion Rental Rate 1.07 1.07 
Initial Post-Evasion Net Wage -0.69  

-81.9 
-0.24  

-158.3 Final Post-Evasion Net Wage -1.08 -0.62 
Initial Post-Evasion Labor Supply 2.62  

80.1 
-0.88  

245.5 Final Post-Evasion Labor Supply 4.72 1.28 
Note. “Initial” refers to the outcome with limited competition and/or entry in the informal 
sector. “Final” refers to the outcome with increased competition and/or entry in the informal 
sector. “Magnitude” is the percentage difference between the post-evasion and post-tax 
outcome if both POOR and RICH households complied with taxes. “Percent change” refers 
to the percentage change between the magnitude for the “initial” and “final” outcome. 
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Table 7 
Summary of General Equilibrium Effects: RICH Household Works Only in Formal Sector 

and POOR Household Endowment Is 25 Percent of RICH Household Endowment 
Statutory ad valorem commodity tax = 0.1, Statutory proportional income tax rate = 0.25 
Expected penalty rate (commodity taxes) = 0.07, Expected penalty rate (income taxes) = 0.2 
 PO O R Household RI C H Household 
 Magnitude 

(%) 
Percent Change 

(%) 
Magnitude 

(%) 
Percent Change 

(%) 
Initial Post-Evasion Welfare 3.01  

-22.9 
-0.58  

101.7 Final Post-Evasion Welfare 2.32 0.01 
Initial Price of Good X 4.10  

-8.5 
4.10  

-8.5 Final Price of Good X 3.75 3.75 
Initial Price of Good Y -6.89  

10.3 
-6.89  

10.3 Final Price of Good Y -6.18 -6.18 
Initial Post-Evasion Rental Rate -0.82  

412.1 
-0.82  

412.1 Final Post-Evasion Rental Rate 2.56 2.56 
Initial Post-Evasion Net Wage -3.89  

-15.1 
-0.54  

-112.9 Final Post-Evasion Net Wage -4.48 -1.15 
Initial Post-Evasion Labor Supply 7.27  

61.8 
-2.13  

159.6 Final Post-Evasion Labor Supply 11.77 1.27 
Statutory ad valorem commodity tax = 0.1, Statutory proportional income tax rate = 0.25 
Expected penalty rate (commodity taxes) = 0.095, Expected penalty rate (income taxes) = 0.225 
Initial Post-Evasion Welfare 1.31  

-24.4 
-0.23  

121.7 Final Post-Evasion Welfare 0.99 0.05 
Initial Price of Good X 1.75  

-9.1 
1.75  

-9.1 Final Price of Good X 1.59 1.59 
Initial Price of Good Y -3.05  

-11.2 
-3.05  

-11.2 Final Price of Good Y -2.71 -2.71 
Initial Post-Evasion Rental Rate -0.33  

466.7 
-0.33  

466.7 Final Post-Evasion Rental Rate 1.21 1.21 
Initial Post-Evasion Net Wage -0.94  

-27.6 
-0.17  

-182.3 Final Post-Evasion Net Wage -1.20 -0.48 
Initial Post-Evasion Labor Supply 3.14  

61.7 
-0.91  

170.3 Final Post-Evasion Labor Supply 5.08 0.64 
Note. “Initial” refers to the outcome with limited competition and/or entry in the informal 
sector. “Final” refers to the outcome with increased competition and/or entry in the informal 
sector. “Magnitude” is the percentage difference between the post-evasion and post-tax 
outcome if both POOR and RICH households complied with taxes. “Percent change” refers 
to the percentage change between the magnitude for the “initial” and “final” outcome. 
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Table 8 
Summary of General Equilibrium Effects: RICH Household Allocates Some Labor to 
Informal Sector and POOR Household Endowment Is 25 Percent of RICH Household 

Endowment 
Statutory ad valorem commodity tax = 0.1, Statutory proportional income tax rate = 0.25 
Expected penalty rate (commodity taxes) = 0.07, Expected penalty rate (income taxes) = 0.2 
 PO O R Household RI C H Household 
 Magnitude 

(%) 
Percent Change 

(%) 
Magnitude 

(%) 
Percent Change 

(%) 
Initial Post-Evasion Welfare 3.40  

-24.7 
-0.69  

87.5 Final Post-Evasion Welfare 2.56 0.15 
Initial Price of Good X 4.19  

-3.8 
4.19  

-3.8 Final Price of Good X 4.03 4.03 
Initial Price of Good Y -7.23  

6.5 
-7.23  

6.5 Final Price of Good Y -6.76 -6.76 
Initial Post-Evasion Rental Rate -1.91  

221.4 
-1.91  

221.4 Final Post-Evasion Rental Rate 2.32 2.32 
Initial Post-Evasion Net Wage -3.03  

-30.3 
-0.31  

-75.2 Final Post-Evasion Net Wage -3.95 -1.25 
Initial Post-Evasion Labor Supply 6.84  

88.4 
-1.44  

363.1 Final Post-Evasion Labor Supply 12.89 3.79 
Statutory ad valorem commodity tax = 0.1, Statutory proportional income tax rate = 0.25 
Expected penalty rate (commodity taxes) = 0.095, Expected penalty rate (income taxes) = 0.225 
Initial Post-Evasion Welfare 1.46  

-26.7 
-0.26  

142.3 Final Post-Evasion Welfare 1.07 0.11 
Initial Price of Good X 1.77  

-3.9 
1.77  

-3.9 Final Price of Good X 1.70 1.70 
Initial Price of Good Y -3.18  

7.5 
-3.18  

7.5 Final Price of Good Y -2.94 -2.94 
Initial Post-Evasion Rental Rate -0.77  

246.7 
-0.77  

246.7 Final Post-Evasion Rental Rate 1.13 1.13 
Initial Post-Evasion Net Wage -0.55  

-42.7 
-0.19  

-168.4 Final Post-Evasion Net Wage -0.96 -0.51 
Initial Post-Evasion Labor Supply 2.94  

87.4 
-0.61  

383.6 Final Post-Evasion Labor Supply 5.51 1.73 
Note. “Initial” refers to the outcome with limited competition and/or entry in the informal 
sector. “Final” refers to the outcome with increased competition and/or entry in the informal 
sector. “Magnitude” is the percentage difference between the post-evasion and post-tax 
outcome if both POOR and RICH households complied with taxes. “Percent change” refers 
to the percentage change between the magnitude for the “initial” and “final” outcome. 
 
  


