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Abstract

In this paper, we investigate the behavior of the marginal cost of public funds
(MCF) for different taxes under the presence of informality. We build a dynamic gen-
eral equilibrium model with formal and informal sectors and allow the government to
use consumption, capital, and labor income taxes to raise revenue. Using country-level
data on taxes, we calibrate and measure MCF for a cross-section of economies. Our
results show that different taxes have distinct cost responses to changes in the informal
sector size in each country: while MCF of the consumption tax decreases with the
increase in the informal sector size, the MCF of the income taxes, capital and labor,
display an opposite behavior. Moreover, omitting the informal sector results in an
underestimation in the MCF of capital income tax and overestimation in that of the

consumption tax.
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1 Introduction

Raising tax revenue in order to finance government spending generally has distortionary
consequences for the economy, unless financed exclusively by lump-sum taxes or lump-

I For instance, taxes on earnings typically distort labor supply

sum tax equivalents.
choice of workers, and taxes on capital income gains disincentivize physical capital
investment motivation of capital owners. Assuming the economy functions on the
“correct side” of the Laffer curve, i.e. raising taxes does not actually result in less
revenue collection, the concept of marginal cost of public funds (MCF) formalizes the
measurement of economic distortion due to increasing taxes by calculating the loss
incurred by the society in raising one dollar revenue in order to finance government
expenditure.

Informality is an important fact that should be considered in taxation especially in
developing countries where the degree of informality is well above the world average.
When a country lacks strong enough institutions for firms having to operate formally,
taxation may drive some firms to the informal sector. Thus, measuring the cost of
taxation should be handled differently, especially in countries with sizeable informal
sectors. Although not taking informality into account in the measurement of the cost
of taxation can be misleading, there is not much literature about the cost of taxation
in a setting with informality. An exception in this regard is Auriol and Warlters
(2012) who investigate the MCF in the presence of informality using cross-country
data. In particular, authors calculate MCF values of different taxes for several African
countries in a basic static set-up. Their main result suggests that when the informal
sector enlarges, the cost of taxation intensifies. Thus, it is possible to decrease MCF
by increasing the tax base through reducing the size of the informal sector.

In this paper, we study MCF under the presence of informality within a dynamic
general equilibrium framework. Studying MCF in a rich set-up incorporating the infor-
mal sector is critical, because an analysis that neglects informality has economy-wide
incorrect predictions, therefore may reduce the quality of both policy recommendations
and conclusions derived from economic theory. Ignoring dynamic aspects is also un-
desirable, as the behavior of capital accumulation is critical to achieve macroeconomic
objectives, and static models fall short in addressing these key dynamics.

Our agenda in this paper is two-fold: First, we evaluate the effects of different types
of taxes, in particular, capital and labor income, and consumption taxes, in a dynamic
general equilibrium setting featuring an informal sector. We report the impacts of
different tax rates for the comparability of the costs of financing. For this goal, we
use the simulations of the model to evaluate how the MCF is associated with different

levels of informal sector size. Then, using actual tax data from a large set of countries,

LA proportional consumption tax on an inelastically demanded consumption good can de facto serve as

lump-sum tax, hence is generally considered as a lump-sum tax equivalent.



we calibrate and measure MCF for a panel of developed and developing economies.

Our results first show that among the three tax instruments, the capital income tax
is the most distortionary and the consumption tax is the least costly one. This finding is
in accordance with the spirit of the Chamley-Judd result, since the capital income tax
creates a direct intertemporal wedge in household’s optimality conditions. Further,
while the consumption tax distorts only the intratemporal wedge, the labor income
tax distorts the intratemporal margin directly, and intertemporal margin indirectly
via household’s labor supply (and leisure) re-allocation between the formal and the
informal sectors.

Second, our results suggest that the MCF of both capital and labor income taxes
increase with the informality level in the country, which is in line with the findings by
Auriol and Warlters (2012). However, our findings further indicate that MCF of the
least distortionary consumption tax does not increase but instead decreases over the
informality level, while also exhibiting sizeable cross-country differences.”

Third, our findings reveal that when quantifying MCF of different tax rates, the
choice of models has critical first-order implications. In particular, when MCF of differ-
ent taxes are quantified via a dynamic general equilibrium model that does not feature
an informal sector, MCF of capital income tax is underestimated, and consumption
tax is overestimated.®** Thus, neglecting the role informality when coming up with
model-based predictions of MCFs may lead to unintended sub-optimal tax policies. In
addition, our findings further unveil that the relationship between informality and the
measured MCF of the labor income tax not only differs in level, but also reverts di-

rection when the informal sector is incorporated into the model.” Thus, using a model

2Tt is worthy to note that while the MCF of the consumption tax does increase over the consumption tax
rate, the negative data-driven relationship between the MCF of consumption tax rate and the informality
level is not independent of the negative correlation between economic development and informality. These

results are robust to the choice of models.
3In order to conduct these comparison exercises, regarding the model without informality, we rely on a

standard one-sector neoclassical growth model, which we calibrate to match country-specific formal GDP
and labor force figures while also feeding the model with actual country-specific tax rate estimates. We then
plot the MCF of tax rates by the one-sector model along with external estimates of the informal sector size
for the country-specific targets of interest so as to unveil the relationship between the two. Regarding the
model featuring informality, as we discuss in the next section, we rely on a two-sector neoclassical growth
model featuring the formal and the informal sectors, which we calibrate to match not only the formal GDP

and labor estimates, but also the ratio of the informal-to-formal sector size and employment.
4The underestimation of MCF of capital income tax refers to being on the wrong side of the Laffer curve

for most countries in our working sample.

®Note that high-income economies tend to exhibit i) low informality levels ii) high labor income tax rates,
and iii) high productivity levels. Thus, when we measure MCF of country-specific labor income taxes via
a model that does not feature informality, and plot these MCF predictions jointly with actual informality
levels, we document a negative relationship between informality level and MCF of labor income taxes, which

stems mainly from the higher productivity of the low-informal and high-tax developed economies. When we



lacking the informal sector may induce an inaccurate interpretation of the relationship
between MCF of labor income tax rate and the informal sector size.

The behavior of the MCF of different taxes is a well-known, fundamental and yet
a crucial one, rooting all the way back to the analyses by Pigou (1947), later being
enriched by Stiglitz and Dasgupta (1974), Diamond and Mirrlees (1971) and Atkinson
and Stern (1974), among others. While the first attempt to formalize the measure-
ment of MCF dates back to Browning (1976), the idea of applying the MCF concept
to different environments with different priorities have started both empirical and the-
oretical and computational line of literature in public economics soon after Browning
(1976). Dahlby (1998) presents a calculation method for MCF and examines the social
costs of a progressive taxation system which affects the supply decision in the labor
market. Sandmo (1998) claims that calculation of MCF under the representative-agent
settings misses the redistributive role of taxation, thus he investigates MCF with het-
erogeneous households. Kleven and Kreiner (2006) study the labor force participation
decision in an environment with fixed work cost and its effects on government revenue
in an MCF context. They show that non-convexities created by fixed work cost have
revenue effects which result in a higher marginal cost of funds. Hashimzade and Myles
(2012) investigate MCF in a standard neoclassical growth model with a dynamic envi-
ronment instead of a static one to compare MCF of capital and labor taxes. However,
to the best of our knowledge, except for the paper by Auriol and Warlters (2012), the
literature largely neglects the role informality plays in the calculation of the MCF.

The rest of the paper is organized as follows: In Section 2, we describe the environ-
ment of the two-sector model we use. Next, in Section 3, we give information about
our dataset and explain how we calibrate the parameters of the model. In Section 4,
we present simulation results as well as provide cross-country comparisons. Finally, we

provide some concluding remarks in Section 5.

2 Model

In this section, we describe the two-sector dynamic general equilibrium model that we
use for the calculation of the marginal cost of public funds of different taxes.

The infinitely-lived representative household is endowed with Ky units of initial pro-
ductive physical capital and a total of 7 > 0 units of time each period. The agent

chooses how much time to allocate to leisure, as well as to the formal and informal

incorporate the informal sector into the model, we factor in the distortionary role of higher labor income
taxes to the labor re-allocation from the formal to the informal sector (along with devoting higher time to
leisure), as well as its adverse implications on capital accumulation (whose access is limited to the formal
sector). When acknowledged, such distortionary consequences of higher labor income taxes overweighes
the benefits of high productivity levels of high-tax developed economies, therefore reverts the relationship
between MCF of labor income taxes and informality levels.



employment. The formal sector, denoted by the subscript F', has a standard Cobb-
Douglas production technology and is subject to full taxation. The informal sector,
denoted by the subscript I, however, does not have access to capital and uses only la-
bor as input. It is plausible to assume that the informal sector is more labor-intensive
compared to the formal sector.® Furthermore, the informal sector is subject to taxa-
tion only when it is caught by the monitoring authorities. Accordingly, we introduce
a tax enforcement parameter p, which captures the frequency of being caught, thereby
resulting de facto tax payments at the same rate. We assume that the tax revenue
collected by the government is resulting in wasteful spending, or in other words spent

for unproductive activities.

Formally, the problem by the representative household is as follows:

o
max E BU(Cy, Ly)
{Ct,Kt+1,Lt,N1¢,Nps 152, =0

subject to (1 4+ 7.)C; + K1 — (1 = 0) Ky = (1 — ) I +
(1 = 7)wreNpe + (1= pri)(wn N + 77)
N+ Npe+ L =T

In this setup, the representative household receives utility, discounted at the rate [,
from aggregate consumption Cy and leisure L;. The household has a fixed time endow-
ment 7 and can use it for leisure, formal labor N and informal labor N;. Moreover,
the household’s income comes from three sources: Rental income on physical capital
r¢ K, formal labor income wg Np; and income from the informal sector. Income from
the informal sector is imperfectly taxed at a rate pr;, where p € [0,1] denotes the
extent of the tax enforcement. As there will be positive profits in equilibrium from the
informal sector, these profits, 77,, are also added as an additional source of household
income. Finally, 7o, 7%, and 7,, denote marginal tax rate on consumption, capital and
formal labor, respectively.

Next, on the production side, we assume that each period, a representative firm
operates a constant-returns-to-scale (CRS) technology in the formal sector and and
a decreasing-returns-to-scale (DRS) technology in the informal sector, represented by

the following production functions, respectively:
Yy = 0p K{' N @
}/It = HItN?/t

where v < 1. As before, the firm’s optimization problem simplifies to a period-by-

period profit maximization problem. Assuming that the competitive firm is a price-

6A possible interpretation of this assumption might be that the informal sector has a fixed amount of
productive capital and cannot possibly accumulate physical capital. For further discussion, see Thrig and
Moe (2004), and Elgin and Oztunali (2012).



taker, each period ¢t = 0,1,...,7T the firm solves the following profit maximization

problem:
max TFt — YFt — T’th — wFtNFt (1)
{K+,Nr}
subject to K >0, Npy > 0.
and
{Iglv?ﬁ e =Y —wnNp (2)
subject to N > 0.

Simple optimization procedures give the first-order conditions that solve the profit
maximization problems; as before, the marginal products should equal their price for
eacht=0,1,...,T":

OVt —ry =0
oK, '
Nee
ONp, Pt
N o
ONp, T

The CRS technology for the formal sector implies zero optimal profit whereas the DRS
technology in the informal sector leads to positive profits in this sector, i.e. 77, =
(1 — )61, N}, > 0 Next, we proceed to characterize the competitive equilibrium (CE)
below:

Definition: Given the government policy variables {7, 7;, Tk, 7o, p}, & competitive
equilibrium of the above-described two-sector model is a set of sequences of allocations
{C, Lt, K41, N1ty N 52, and prices {wpy, wrg, 1152, such that

1. Given the prices and policy, {Ct, Ly, Ki+1, Nit, Npt }52, maximizes the represen-

tative agent’s present-discounted life-time utility.

2. Given the prices, { Ny, Npt, K }52, solve the profit maximization problems of the

firms.
3. All markets clear.
4. Government budget is balanced, thereby satisfying: R = 7.C' + mp.aYy + 7, (1 —
)Yy + p1Y;
Assuming logarithmic utility” (i.e. U(C}, Ly) = log(Cy) + ¢log(L;)), the maximization
problem of the household yields the following Euler equation:

Cii1
Cy

=Bl — m)0pa K3 Ny +1— 0]

"Results of a sensitivity analysis using a CES utility are available upon request from the corresponding

author.



Since in equilibrium marginal products of labor in both sectors must be equal, we have:
(1= 7.)0p(1 — ) KENZE = (1 — pr)fyNj,

By rearranging the Euler equation, one can rewrite K; as a function of Ngy:

(1—Tk)9F04 :|1i“

Kit1 = Npiy1 [(1+gc)/5—1+5

Moreover, the time spent on informal labor can be obtained now using the marginal
product equality:

= (L—prnb  [(L+g)/B—1+6]T= =
Ny = { (1—71)(1—)fp [ a(l— )0 ] }

So at the steady state (i.e. when g. = 0), the informal and formal labor become:

Ny = {( (1= pr)76 [Uﬁ—uayfa}ﬁ

1— Tn)(l — OZ)QF Oé(l — Tk;)QF

(T — Np)y(1 = pr)0rN] ™ — ¢(1 — pr)0,N]

Np =

-1 1-7)0p \ 2 1—74)0F \ ——
Y1 = pr)OrN; 4 Bl(a(l — ) + (1 = a)(1 = 7)) 0 () T — (S5 ) <]
Once we have the steady-state expressions for Ny and Ng, we can obtain
(1-— Tk)GFoz] a

1/6—1+96
(1+7)C=1-m)aYp+ (1 —7)(1—a)Yr+ (1-pr)Y; — 6K

R =171.C+maYy +1,(1 — )Yy + p7Y5

K—NF[

Finally we can define the marginal cost of public funds for three different taxes as

follows:
-
e
MCF =5

The marginal cost of public funds shows the trade-off between the welfare loss and
the revenue gain from the increase in taxes. It is higher when the marginal loss in
the welfare is more than the additional revenue gain of the government. Moreover, it
is possible for the government to obtain less revenue when it increases the tax rate.
Therefore, for a given tax, if the government is on the wrong side of the Laffer curve,

then the MCF can also be negative.



3 Data and Calibration

The data that we use in our calculations and for the calibrations of our parameters are
from 2010 and cover 45 countries across different regions. We calculate marginal tax
rates following the methodology outlined by Conesa et al. (2007). For capital share
« and depreciation rate 9§, we use the values reported by the Penn World Tables 9.0.
Moreover, we calculate the discount factor 8 for each country separately by using the
inter-temporal Euler equation. We obtain the parameter estimates for the weight of
leisure in the utility function by using intra-temporal condition between consumption
and leisure. Finally, for formal output levels of countries, we use the estimates by Penn
World Table 9.0 and we obtain cross-country panel estimates® of informal output and
the ratio of informal/formal labor from Elgin and Oztunali (2012).

Productivity parameters in the production functions #r and 0, and labor share
parameter in the informal sector v are free parameters that are not explicitly fed into
the model. Instead, we calibrate them to match desired values of specific variables in
the model by their data counterparts. As the informality level in the economy is a
crucial concern in this framework, formal and informal output levels and the ratio of
informal /formal labor are the ones matched exactly with the data via 0,07 and v. In
the case of calculations of the model without informality, we use only 6 and we match
the formal output level in the data.”

In the simulation part, we calibrate the parameters so that their desired values are
matched with the averages of the countries used in the cross-country analysis. In order
to get different informality levels, we vary the tax enforcement parameter p.'” In order
to see if the results are driven by informality level or enforcement level, we perform a
robustness check by changing the informality level via varying with the productivity

of the informal sector 6;.'!

4 Results

4.1 Simulation Results

Before doing a cross-country analysis, we first conduct a simulation experiment to elicit
how MCF of different taxes react to informality level for a representative country. For

the values that are fed into the model of the representative country, we use the average

8 Alternatively, using informal sector size estimates of Buehn and Schenider (2012) does not yield signifi-
cantly different results.

9See the Appendix for the detailed description of the one-sector neoclassical growth model without infor-
mality.

10For the cross-country calibrations, we set p to zero. Results by other parametrization are available upon
request.

1 Consequent results are qualitatively similar, and can be seen in Figure A.1.



values of our sample, and we calibrate the parameters the same way we described in
the previous section. Next, we change the informality level via varying one of the free
parameters, p, i.e. the tax enforcement rate on the informal sector. We observe how
MCF of raising revenue for each tax instrument responses to those counter-factuals.

As it can be seen from the Figure 1a, MCF of capital income tax increases with
the informal sector size. After a threshold, the representative country passes to the
right side of the Laffer curve. Thus, having a high level of informality obstructs the
government from increasing its tax revenues with even higher tax rates. When the
degree of informality increases, the utility of the representative-household starts to get
affected less by the incremental increase in capital income tax rate, as the economy-
capital levels already decreases notably. However, raising the revenue with the same
amount of increase in the tax rate becomes harder, as the size of the informal sector
becomes larger. Thus, the behavior of the cost is mostly determined by the revenue
part, i.e. the denominator, of the MCF.

The MCF of labor income tax exhibits a behavior similar to that of the capital
income tax, i.e. it also increases with the informal sector size. Notwithstanding, the
driving force behind this pattern that determines the shape of the MCF graph is not
the same as in the case of the capital income tax. Different from the former, the decline
in the utility of households rises with the informal sector size. Although the average
marginal tax rates on capital and labor income are similar, the MCF of capital income
tax surpasses that of the labor income tax for all informality levels.

In contrast to income taxes, the MCF of consumption tax reacts negatively to an
increase in informality level. As we discuss in the next subsection, this result is in line
with our findings from our cross-country estimations. Moreover, when we compare the
MCEF of consumption tax to those by the other two, we report that it emerges as the
least costly one.

Our simulation exercise delivers valuable lessons on several fronts. First, when we
vary the size of the informal sector via the tax enforcement parameter, we observe
several implications of different tax enforcement policies. Enhancing auditing and
enforcement of the informal sector raises the revenue of the government as expected,
but its marginal cost differs across different taxes. The increase in the number of firms
that comply with tax obligations decreases the MCF of labor and capital income taxes,
which is consistent with the results by Auriol and Warlters (2012). However, it also
induces an increase in the MCF of the consumption tax. In addition to that, we also
look at the steady-state values of some key variables in our simulation experiment to
detect how the levels of such variables are affected by varying tax enforcement and
informal sector size. We report that the steady-state capital level becomes higher
when the informal sector size shrinks. However, a major drawback of having a smaller
informal sector is consuming less at the steady-state, which emerges as a welfare loss

from the representative-household’s perspective. Another consequence of the decrease
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Figure 1: Simulation result for MCF and Informality

in the informal sector size is that the representative-household starts to work more in

order to sustain her consumption level, which in turn lowers her overall utility.

4.2 Cross-Country Analysis

In this section, we report and discuss our model-based MCF measures for different

taxes on a cross-country basis. As discussed before, we use the standard logarithmic
utility of the following form'? U(Cy, L;) = log(Ct) + ¢log(Ly).
Table 1 shows both MCF values and the rankings of countries for each of the tax

instrument. As some of the MCF values are negative, i.e. the country is on the wrong

(right-hand) side of the Laffer curve, we also report their rankings to be able to make

12Using a CES utility produces qualitatively similar results.
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a comparison for each country.'?

We start our discussion with the MCF of the capital income tax and illustrate
our findings in Figure 3a. The horizontal axes refer to the informal sector size (as %
of GDP), while the vertical axis refers to the ranking of MCF of capital income tax

for each country. The two ends of each vertical line display the resulting ranking of

13Rankings are assigned in a way that a country having least costly taxation is ranked lower than the
others. Negative MCF values are treated to be costlier than the positive ones because being on the right-
hand-side of the Laffer curve means that increasing tax rates decreases both the utility of households as
well as the revenue of the government and this is interpreted as worse than decreasing only the utility. In
the graphs, the rankings are used again to provide a visual interpretation of our results. Regarding the
model without informality, we refer to a one-sector standard neoclassical growth model (without an informal

sector), the details of which are presented in the Appendix.
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Table 1: Summary of the results

With Informality

Without Informality

Region Country MCFK Rank | MCFC | Rank | MCFN | Rank | MCFK | Rank | MCFC | Rank | MCFN | Rank
Hong Kong 0.56 6 0.13 1 0.10 2 0.55 2 0.20 1 0.29 1

Taiwan -10.88 | 23| 0.27 3 184 24| 121 20| o046 50 074 5

Singapore 1.26 9] 028 6 0.25 7] 114 18] o062] 14| 123] 21

Australia 21379 22| 046| 26 0.14 4] os86| 10| o090| 27| 133] 22

Fast Asia & Pacific New Zealand 476 18| 051] 32 038 13| 136| 24| o091| 28| 151| 28
Japan 031 41| o056| 36 0.22 6 138 26| 106| 36| 157 29

Korea 814 24| 032 9] 2319 30| 089] 12| 059 13| 080 7

Average 3790 20| o036 16| 289 12| 105 16| o068| 18| 1.07| 16

Bulgaria 4.06 17 0.28 5 1.91 26 0.97 14 0.39 3 0.61 4

Poland 327 15| 034 15 0.28 9[ 099 15| o055 11| 076 6

Romania 577 27| 032 12| 948| 31| 145| 28| 0.3 9] o097 13

Eastern Europe Hungary 252 13| o042 22 037 12| 08| 11| o071| 19| 108| 16
Czech Republic 253 14| 036] 17 053] 20| 122 21| o073| 20| 135| 25

Average 132 17| 035] 14| -128) 20| 110| 18| 058] 12| 095| 13

Jamaica 381 28| 027 4 0.05 1| 136] 25| 045 4] 060 3

Colombia 1.02 7] 032] 11| -139] 35| 078 8] o064] 15| 081 8

Peru 053] 29| 029 7] -018| 42| 336] 41| o054 10| o088 9

Chile 89.18* -033] 14 221 27| 2317 -] 046 6] 091 10

Brazil 084| 36| 032 10| -111| 36| 257 39| 059| 12| 092] 1

Trinidad and Tobago 620 2| 031 8| -874| 32| 209] 35| 052 8] 105] 15

Latin America & Caribbean | Mexico 084 35| o042] 20 189 25| 427 42| o067 16| 115] 18
Argentina 202 20| 043] 23| 218 34| 520| 43| o068 17| 120 19

Venezuela 050 40| 045 25| -055| 37| 294| 40| 145| 40| 422| 40

Barbados 698 25| 050 31]-57.12° -1 146] 20 078 2] 1.03 -

Average 230 29| 037 15| -111| 30| 268| 34| 068| 15| 130| 15

Middle East Israel 0.20 30 062] 39| 1243 29| 116| 19| 151| 41| 305 39
Average 0.20 3] o062] 39| 1243 29| 116| 19| 151 41| 305 39

United States 1.09 8 0.39 18 0.28 10 0.76 7 0.70 18 1.04 14

North America Canada 154 10 o042] 21 032 11| 069 50 o082 24| 1220 2
Average 1.32 9] o040] 20 030 11| o072 6] o076] 21| 113] 17

Iceland 078| 38| 054 34| -020] 40| 070 6 104] 33| 162] 31

Norway 151 31| 056| 35 097 23| 100| 16| 120| 37| 235| 36

Denmark 091 33| 092 45| -041| 39| 150| 31| 211| 44| 727| 42

Northern Europe Sweden -0.81 37| 08| 44| -0.54 38| 226 38| 220| 45| 1067| 43
Finland 022 42| 080 43| —38.46" S ro9| 17| 187 42| 4327 -

Average 08| 36| 073 40| -007| 35| 131 22| 170| 40| 548| 38

Portugal 085| 34| 048 29| -462| 33| 133 23| 08| 26| 134| 23

Spain 180 30| o045| 24 039 14| 126 22| 087 25| 135|

Turkey 137 32| o041 19 027 41| 201| 34| o074| 21| 140| 27

Greece 0.01 1] 049| 30 230 28| 213] 36| 097| 30| 184| 33

Southern Europe Cyprus 044 5| 036] 16| 013 3| o0es| 4| 102| 31| 187| 34
Ttaly 010| 43| o057| 37 052 19| 218| 37| 134| 39| 272| 38

Average 061 24| o046| 26| -026| 23| 160| 26| 097 29| 17| 30

Switzerland 0.31 4 0.22 2 0.20 5 0.31 1 0.38 2 0.49 2

Ireland 248 12| 032| 13 057 21| 143] 27| 049 70 093] 12

France —141.03* -] 04r] 28 041 15| 077 081 23| 109| 17

Germany 2647 21| 046| 27 043 16| 080 9] 091 29| 136] 26

Netherlands 237 11| 053] 33 060 22| 061 3 103 32] 162] 30

. Luxembourg 3.69 16 0.59 38 0.52 18 0.90 13 1.05 34 1.64 32
Western Europe United Kingdom 847 19| 063] 40| 051| 17| 168] 33| 1L06] 35| 210] 35
Austria 2012 20| 075| 41| -000| 43| 160| 32| 130]| 38| 267| 37

Belgium 0.04 2] 078] 42 0.28 8] 150 30| 195 43| 448 41

Average 138 13| 053] 29 039 18| 110 19] 100| 27| 182| 2

* We mark these since they are outliers which exceed 2 s.e. bands. They are not used in ranking calculations and do not

appear in graphs.
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a country in the model with and without informality. Evidently, under both model
settings there is a positive relationship between the informal sector size and the MCF
of the capital income tax. Having a larger informal sector reduces the tax base of the
government and leads to a higher MCF of capital taxation. We also analyze the effect
of tax rate on MCF and report that MCF of capital income tax increases with the tax
rate, as illustrated in Figure A.3.

Moreover, when the values of MCF of capital income taxes are investigated, the
first observation we make is that the capital income tax is the most costly tax among
others in most of the economies. Another pattern that can be inferred from the Table
1 is that when the MCF of the capital income tax is measured via a model with no
informality, it generally underestimates the true cost, as illustrated when compared to
the predictions by the two-sector model. The model with informality reveals that the
real cost of taxation is higher and as it can be understood from the negative values,
most of the countries are on the wrong side of the Laffer curve. Although policymakers
are most of the time trying to optimize the tax revenues before implementing a new
tax plan, we see that the existence of the informal sector shifts the optimal point on
the Laffer curve. Thus, ignoring the informal sector in the economies when measuring
their cost in taxation may result in drawing sub-optimal conclusions."*

Next, we concentrate on the behavior of MCF of labor income tax, and present our
results in Figure 3b. In this regard, we notice that adding informal sector into the
model drastically changes the relationship between the MCF and the informal sector
size. In fact, while the cost increases with informal sector size in the model with
informality, it decreases in the one-sector model without the informal sector. Thus, we
cannot certainly argue that the model with no informality systematically overestimates
or underestimates the MCF, as the effect varies by country. The model with informality
predicts a positive association between the informal sector size in the country and the
MCF of labor income tax, as expected. When the formal sector size gets smaller,
raising the same amount of revenue requires a higher increase in the tax level, resulting
in a higher distortion in the economy. However, the main determinant of the result of
the model without informality is the relationship between labor income tax levels and
the income level of the country.'® Another stylized fact from the literature is that high-
income countries have smaller informal sector sizes. Thus, the countries with larger
informal sectors also happen to be the ones with lower labor income tax rates.'® As a
result, higher tax levels incentivize households to choose leisure over labor and create

more distortions, meaning that an increase in taxation results in a higher decrease in

M Nevertheless, different regions have different patterns on the cost of taxation. Western Europe and North
America rank better in the cost of the capital income tax and Northern Europe has the most costly capital

income tax compared to other regions in our sample.
15Tn the sample, there is a significant positive correlation between those two indicators.
6Related graph can be found in Appendix. (Figure A.4)
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Figure 3: Rankings of MCF and Informality

utility of the household. The summary of the labor income tax and the distortion
level in terms of informality level can be found Table A.1 and A.2. Thus, the origin
of the shape of the graph of informality and the cost of labor income tax in the model
without informality is the distortionary nature of the labor income tax. In the model
with informality, the distortionary effect is not dominant, as there is also an informal
labor option for the household, one can choose over formal labor instead of leisure.'”
Finally, we study the MCF of consumption tax and report our findings in Figure 3c.
As expected, consumption tax is the least costly one among others. The relationship
between the cost of consumption tax and the informal sector size exhibits a negative

correlation, as in accordance with our model simulations. Considering this, in countries

1T"We also checked whether the MCF of the labor income tax rises with the particular tax rate or not and

reported it in Figure A.3.
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with larger informal sector sizes, financing government expenditures with consumption
tax might be less costly.'®

We also make several observations with respect to cross-regional differences in MCF
values. For example, countries in Northern Europe face especially higher costs of
consumption tax compared to other countries. This observation is not surprising, as
these economies have both higher consumption tax rates and smaller informal sector
sizes. Although Latin America seems to have less costly labor income tax compared
to other regions if predicted by the one sector model, this result reverses when the
informal sector is incorporated into the model setting. Additionally, we report that
East Asia and Pacific countries have less costly labor income tax compared to other

countries.

5 Conclusion

Keeping account of the distortions resulting from taxation is critical in the cost-benefit
analysis of financing government spending and in this regard MCF is commonly used
in literature to measure these distortions. Although most of the countries, especially
the developing ones have large informal economies, There is not much precedent in
the literature investigating the relationship between these two issues. In this paper,
we aim to fill in this gap in the literature and take informality into consideration
when measuring the MCF. To this aim, we use a two-sector model, with formal and
informal sectors, in a dynamic general equilibrium framework. Each tax creates a
different level of distortion in the economy and this allows us compare the marginal
cost of capital and labor income and consumption taxes which are commonly used in
financing the government spendings. First, a simulation exercise is done to see the
effect of informality level on the cost of taxation. Then, by using cross-country data,
the model is calibrated and MCF values are calculated for each country in our sample.

Our results generally show that among three main taxes the capital income tax is the
most and the consumption tax is the least costly tax. This result sheds significant light
on the tax policy design for policy-makers. Moreover, both the results of simulation and
the cross-country analysis imply that informal sector size is positively related to MCF
of income taxes and negatively related to MCF of the consumption tax. Yet another
crucial result is that taking informality into account implies significant changes in the
calculation of the MCF levels. Generally, the MCF estimates of the capital income tax
obtained from the two-sector model that includes the informal sector are significantly
higher than the ones obtained from the one-sector model. Additionally, we also report
that a significant number of the countries are on the right-hand-side of the Laffer curve,

meaning that the tax rate are not maximizing the tax revenue and reducing the taxes

However, we should note that the distributive aspects of taxation are not considered in this study.
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would increase the revenue. Moreover, for the labor income tax, mis-measurement is
more severe than the other taxes. If the cost of taxation is calculated without the
presence of informal sector, countries with higher tax levels have a higher cost as taxes
result in more distortion in the economy. However, having a large informal sector makes
raising revenue harder which also increases the cost of taxation. Latter one outweighs
the former one in our model. Thus, the relationship between informality and cost of
labor income tax changes direction by including the informal sector. When we study
the consumption tax, unlike the capital income tax the one-sector model overestimates
the MCF. Thus, in general we argue that measuring MCF with a one-sector model
results in a significant mis-measurement in the cost calculations.

However, one specific limitation of our model is that we use representative agent
model and therefore do not take the redistributive effects and distortions of taxes
into account. Another limitation is that we did not incorporate economic growth into

account. We leave the study of these aspects to future research.
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Table A.1: Summary of Labor income tax

Informality | Mean Std. Dev. Freq.
<0.2 | 0.216 0.079 17
0.2<  <0.3 ] 0.286 0.103 12
0.3< 0.194 0.071 17
Total | 0.226 0.089 46
Table A.2: Summary of 0U/07,
Informality | Mean Std. Dev. Freq.
<0.2 | -1.391 0.207 17
0.2<  <0.3 | -1.569 0.401 12
0.3< -1.169 0.210 17
Total | -1.355 0.310 46
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APPENDIX B: MODEL WITHOUT INFORMALITY
In this Appendix, we present the details of the model without informality. This is a
standard one-sector growth model with labor-leisure choice.

The representative household maximizes her present-discounted utility subject to

her budget constraint:

o]
t
max U C ,L
{Ct,K¢y1,Lt,Nre }52, ; B ( t t)
subject to (1 4+ 7)Cy 4+ Kip1 — (1 — 0) Ky = (1 — 7)) K¢ + (1 — 1) wpe Ngy
Np+Li=T

The representative firm operating under a Cobb-Douglas production technology max-

imizes its profits taking prices as given:
Yir = 0p K Np @

Accordingly, the factor prices are determined competitively:

Yy

=
oK, '
e o
ONp, It

Government runs a balanced budget, which it uses to finance wasteful government
spending:

R=1.C+maYs+ 1m,(1 — )Yy
Assuming the same logarithmic utility, U(Cy, L) = log(Ct) + ¢ log(L¢), the maximiza-

tion problem of the household yields the following intratemporal and intertemporal

optionality conditions:

Lt . 1+Tc
¢Ct (1 —Tn)wt
C
grl = Bl(1 = 7%)ree1 +1 =0
t

where the factor prices are determined competitively: 7 = Osz‘_lN };t_o‘ and w; =
(1 - a)KF NG

The competitive equilibrium of this decentralized economy can be defined by the
above household optimality conditions, factor prices, balanced budget of the govern-

ment and the aggregate resource constraint: Cy + K11 = (1 — 6) Ky + Yy
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