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Abtract: This paper studies the effects of exempt treatment of financial services under a VAT

system. We develop a general equilibrium model with elastic labor supply, endogenous entry, and

a banking sector. The banking sector provides loan services to producers and payment services

to consumers. Our model display three key distortions under exempt treatment: (i) self-supply

bias in the banking sector, (ii) consumption distortions, (iii) input distortions and tax cascading.

Then, we calibrate our model to match the salient features of the tax system EU countries. A

tax neutral policy regime switch from exempt treatment to full-taxation in loan services improves

welfare about 4%. Shutting down the entry margin has even bigger welfare gains. The same policy

exercise for payment services also implies welfare gains and these gains greater than zero rating of

payment services.
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1 Introduction

Exempt treatment is the standard approach to taxing financial services in most of the countries

with the value added tax (VAT) system.1 Under this approach, financial institutions can neither

charge VAT on their sales nor receive input credits for VAT paid on their input purchases. As

such, the VAT is embedded in the price of exempt financial services. The resulting increase in

the price of financial services creates several distortions in the economy. Three key distortions, in

particular, have received most of the attention in the literature and the recent policy debate: (i)

under-taxation of financial services to consumers; (ii) self-supply bias in the financial sector; and

(iii) tax cascading in the real sector.2 In this paper, we quantify the effects of exempt treatment

on production and consumer welfare in a general equilibrium framework which features all of these

three distortions.

We develop a representative household model with production and financial sectors. The finan-

cial sector is composed of banks that provide payment services to the representative household and

loan services to the production firms. The banks combine labor and a taxable input to provide

these services, but can only partially recover the VAT paid on their input purchases. The uncovered

portion of the VAT is embedded in the price charged from the household and the production firms.

We introduce VAT recovery rate, the covered portion of the VAT, as a tax policy instrument and

incorporate this policy parameter to the banks’ cost minimization problem. We fully characterize

the pricing of the financial services in terms of the recovery rate and analyze the model’s outcome

under different tax regimes.

A more distinctive feature of our model is endogenous firm entry. While the existing studies

focus only on the effects of a change in the tax policy regime at the intensive margin, we are

able to study the effects of such a policy change at the extensive margin as well. Accounting for

the extensive margin is especially important for evaluating the effects of policy changes on loan

services. Most small and medium sized enterprises (SMEs) finance their investments largely through

mainstream financial intermediaries such as banks, whereas large firms usually have better access

to other means of financing, e.g. equity.3. This observation suggests that an increase in the cost

1For a cross-country policy discussion, see Gendron (2007) and Schenk (2009).
2The literature identifies another distortion that result from the exempt treatment of the financial sector: import

bias - “an impediment to international competitiveness”, which we omit here. See McKenzie and Firth (2011).
3See Denis and Mihov (2003) on bond issue and firms size and Houston and James (1996) and Johnson (1997) on
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of financing due to switching to exempt treatment forces low productivity firms to exit the market

and deter entry into the market.

We model endogenous firm entry by extending the framework in Melitz (2003). Although we

extend the model in several dimensions, the model is still fairly tractable. In particular, we are able

to show these distortions mentioned above analytically in our model and explain how they work

in our model. First, due to complementarity in the production of banking services, banks also use

their own resources in providing their payment services. However, under exempt treatment, they

are not allowed to charge VAT on these inputs. Therefore, consumers pay a lower tax rate on their

purchases of payment services, which distorts consumer’s decisions. Second, the taxable input is

relatively more expensive under exempt treatment because banks cannot recover the tax paid on

these inputs under this regime. This relative price effect leads banks to employ more of their own

resources and distorts resource allocation in the financial sector. Finally, the uncovered part of the

VAT is embedded in the price of loan services. The embedded VAT not only increases the cost of

financing for the production firms, but also creates tax cascading because production firms factor

in this hidden VAT into their pricing decision.

We then calibrate our model to match the salient features of the tax system in the European

Union (EU) countries and conduct several policy experiments. Our first finding is that the effects

of exempt treatment on the extensive margin are sizable despite relatively small changes in cost

of financing. In our benchmark calibration, where the VAT rate is 18%, the cost of the loan and

payment services account for about 2% of total loans issued and 1.5% of total purchases mediated

by banking services. Switching from exempt treatment to full taxation changes their shares by only

0.1 percentage points. While the costs of banking services marginally decreases after switching from

exempt treatment to full taxation, the impact on the production side is sizable. Repealing exempt

treatment for loan services increases the successful entry probability from 0.78 to 0.85 accompanied

with 7.78% increase in the mass of firms in equilibrium.

Given the sizable impact on the production side, we evaluate the tax regime switch at different

VAT rates. Our benchmark calibration implies that welfare increases at every tax rate under full

recovery of loan services. The result is a reflection of the distortion on production sector. In our

model, bank-to business (B2B) transactions are overtaxed under exempt treatment and moving

bank loans concentrating among small firms in the U.S.
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from exempt treatment is welfare improving. We find the opposite result for payment services.

Under full recovery of payment services, welfare is lower at every tax rate. The opposite result from

payment services stems from the fact that consumers are under-taxed under exempt treatment.

We next turn to the analysis of tax revenue. Our calibrated model has a single peaked Laffer

curve, which shows how total tax revenue changes with the VAT rate, at around 19% VAT rate.

Moreover, as opposed to the welfare implications, switching to full taxation does not necessarily

increase total tax revenue. We then performed the policy regime switch by keeping the tax revenue

constant. We have four main findings in this analysis.

First, switching to full-taxation in loan services, does not increase the total tax revenue at every

VAT rate, because the increase in the tax base is not necessarily large enough to compensate the tax

revenue loss. Nonetheless, welfare improves after switching to full-taxation and the gains increase

with the VAT rate reaching to a maximum of 4% gain.

Second, the gains from full-taxation are even larger, at a maximum of 5%, when we impose

a lump-sum tax on profits so that the marginal productivity firm remains the same. This result

suggests that full-taxation encourages entry of the low productive firms and misallocates capital

from high productive firms to these low productive firms. A corrective tax is welfare enhancing in

our model.

Third, even though full taxation of payment services reduces welfare at a given tax rate, gains

from tax revenue is high enough to result in overall welfare gains over exempt treatment. Nonethe-

less, the welfare gains are smaller at around 2%. Fourth, when the tax on payment services is

completely repealed, i.e. zero-rated, there are still welfare gains over exempt treatment, but less

than the full-taxation case.

There appears to be no controversy regarding the taxation of B2B transactions, at least in

principle. The clear consensus is that they should not be taxed and this can be accomplished in

two ways: via full taxation treatment or by zero-rating B2B transactions. In our framework, these

two methods are equivalent for B2B transactions. Our findings accord with the literature in that

full-taxation of loan services is welfare enhancing. However, we also conclude that the gains from

full-taxation is even bigger if there is a corrective tax on profits so that low productive firms are

kept outside of the market and capital is allocated to high productive firms.

B2C transactions are not as straight forward and economists have different views on how to
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treat them. The views ranges from no taxation at all to taxation of both fee and margin based

services. In our model, banks provide only fee based service to customers, i.e., payment services.

Therefore, our finding supports the view of taxation of fee based services. This regime is also

superior to zero-rating treatment where consumers do not pay any tax on payment services. Our

result is a reflection of explicitly modeling the production payment services where there are real

costs of providing these services, e.g. labor and input costs. A tax on these services reduces the

excessive use of resources on the production of these services under exempt treatment.

The paper is organized as follows. The next section describes our model. We characterize and

discuss the equilibrium in section 3. Section 4 calibrates the model. We perform po;icy analysis in

Section 5. The last section concludes.

2 The Model

2.1 Overview

The model is set up in discrete time. There are five agents in the model: intermediate goods

producers, a final good producer, banks, households, and government. The role of government is to

collect income and value-added tax and transfer the receipts to households in a lump-sum fashion.

Households maximize expected lifetime utility with a discount factor of β. In addition to transfers

from the government, households earn labor and capital income, and receive firm profits.

There is an intermediate goods sector populated by monopolistically competitive firms each of

which produces a differentiated good. A final good producer buys these differentiated products

to combine them into a final consumption good. While the final good sector does not use any

factors of production, the production technology in the intermediate goods sector uses both labor

and capital. The capital market is facilitated by banks which accept deposits from households and

issue loans to the intermediate good producers. In addition to loan services, banks also provide

payment services to the households for their consumption good purchases.

Different from the final consumption good, the capital good is a homogeneous good produced

in a competitive market according to a production technology using only labor. Henceforth, we use

homogenous good and capital good interchangably. A distinctive feature of the banking activities

is that banks hire labor and purchase inputs from the homogenous good market to produce banking
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services. These purchases of the banks are subject to VAT, but bank services can be tax exempt.

2.2 The Representative Household

Using prime (′) to denote next period variables, the representative household’s problem can be

written recursively as follows:

v(K) = max
C,N,K′

1

1− η

[
C − N1+ψ

1 + ψ

]1−η

+ βv(K ′)

subject to the budget constraint:

(1 + λf̄s)(1 + τ)PC + (1− tkκ)(K ′ − (1− φ)K) = (1− tw)N + r(1− tk)K + LST (1)

The representative household derives utility from consumption, C, and dislikes labor, N . The

utility function takes form in Greenwood et al. (1988) where the curvature parameter, ψ, is the

inverse of the Frisch elasticity of labor supply. We choose labor to be the numéraire and normalize

the wage rate to 1, which is subject to an income tax at a rate of tw.

The representative household can also smooth consumption by adjusting his wealth, K, mea-

sured in terms of the capital good. We assume that the production of one unit of the capital good

requires one unit of labor. This implies that the price of the capital good is also 1. All savings are

deposited at the banks for a risk free rate of return, r, which are then loaned to intermediate good

producers. The return to capital is subject to a tax, tk, along with an investment allowance (e.g.

investment subsidy), κ, which proxies the present value of tax depreciation deduction on capital

investment, net of physical capital depreciation, φ. The consumption good is sold at the (relative)

price P and is subject to a VAT at rate τ . We assume that λ fraction of the consumption good

purchases are made through banking payment services.4 The price paid on payment services is f̄s,

which includes any VAT charged by the bank for its services. Finally, lump-sum transfers, LST ,

consist of profits from the intermediate goods sector and the total tax revenue. We explain them

in more detail in the subsequent sections.

We focus on the steady state equilibrium. The first order condition for K ′ implies that the

4Lockwood (2011) endogenizes λ by inserting the disutility due to not using bank services.
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steady state value of the real return on savings, r, is:

r =
1− tkκ
1− tk

(
1

β
− 1 + φ

)
. (2)

Using the first order conditions for C and N , labor supply is obtained as follows:

N =

[
1− tw

(1 + λc̄s)(1 + τ)P

] 1
ψ

. (3)

2.3 Final Good Production

A representative firm produces a final consumption good, Y , by combining intermediate goods,

y(ω), according to a CES production function:

Y =

(∫
ω∈Ω

y(ω)
σ−1
σ

) σ
σ−1

. (4)

The representative firm sets the final good price, P , competitively, i.e. P is equal to the marginal

cost of production in equilibrium. To determine P , we obtain the marginal cost from the cost

minimization problem of the final good producer below:

min
y(ω)∈Ω

∫
ω∈Ω

p(ω)y(ω) (5)

Solving the problem in (5) subject to equation (4) renders the standard Dixit-Stiglitz demand

function for each variety:

y(ω) =

(
p(ω)

P

)−σ
Y. (6)

where P is the price index defined as follows:

P =

(∫
ω∈Ω

p(ω)1−σ
) 1

1−σ
(7)
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2.4 Banking Sector

Banks produce two streams of services in a perfectly competitive environment: loan services for

firms and payment services for consumption good purchases. We assume that there are no economies

of scope in the production of loan and payment services, and each stream operates independently

of each other.

In practice, along with their own resources, banks use outside resources purchases of which may

be subject to VAT. There is a wide variation in policy practices across countries, but, in most

instances, purchases of the “arranging for” services by financial institutions are subject to VAT.

These services include checking, evaluating or authorizing credits, monitoring payment records,

credit management services, credit card promotion, market research, document processing and

preparation, research, analysis and assessment services, payroll and IT services. When a bank

provides a service that is exempt from VAT, it is unable to recover the resulting VAT embedded in

the price of these inputs.

We model the banking services in the next two subsections in line with these observations. To

capture the essence of the taxation of financial services in practice, we assume banks employ labor

and use the homogenous good as input in the production of financial services. Purchases of the

homogenous good are subject to VAT, but banks can only partially cover the VAT paid on these

inputs.

2.4.1 Loan Services

A bank incurs monitoring and administrative costs to extend a loan to an intermediate good

producer. To produce l units of loan services, the bank uses labor, nl, and the homogenous good

as input, yl, according to a Cobb-Douglas production function:

l = Aln
1−ζ
l yζl (8)

Unlike capital, banks exhaust the homogenous input good completely in the production process.

We also assume that households can freely move between the intermediate goods and banking

sectors and are paid at the same rate regardless of the sector they are employed in. This latter

assumption implies that the prices of both of the bank inputs are the same, but the purchases of
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yl are subject to a VAT at rate τ . Therefore, by using its own resources, a bank can avoid paying

VAT on its inputs and this property of the production function allows us to examine the effects of

changes in the tax regulations on the resource allocation in the banking sector.

When extending financial services to intermediate good producers, banks can charge VAT for ρl

fraction of their services and fully recover VAT paid on yl, while (1−ρl) fraction of their services are

under exempt treatment, i.e. banks cannot charge VAT on these services. ρl is a policy tool in the

tax system and determined by the government. Accordingly, we can write the cost minimization

problem for producing one unit of loan services as follows:

Cl(nl, yl) = min
nl,yl

ρl (nl + yl) + (1− ρl) (nl + (1 + τ)yl) (9)

subject to (8) with m = 1. Note that, for the part of the services that are under exempt treatment,

the effective cost to the bank of using taxable input is (1 + τ).5 First order conditions yield input

demand functions as follows:

n∗l =
1

Al

(
(1− ζ)Rl

ζ

)ζ
, (10)

y∗l =
1

Al

(
(1− ζ)Rl

ζ

)ζ−1

, (11)

where we define Rl = ρl + (1− ρl)(1 + τ). The unit cost of loan services, fl, can be calculated as:

fl = Cl(n
∗
l , y
∗
l ) =

Rζl
AlZ

, (12)

where Z = ζζ(1 − ζ)1−ζ . Furthermore, a bank must produce (1 + aK) units of monitoring and

administrative services to issue a loan of size K. The constant term, which we normalize to 1,

captures the fixed costs associated with the loan services. In practice, these fixed costs might

include any paper work or a standard procedure in evaluating the loan application. The second

term captures the variable cost of the loan services extended. The variable costs might be associated

with following up for the timely payments from the clients or additional monitoring activities to

reveal more information about the default risk of the borrower. In our model, banks charge the

5See (UK source) for an illustration of how VAT for the banking sector is calculated in practice.
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fixed component, fl, as a one time payment, which we refer to as loan application fee, and the

variable cost part, afl, is embedded into the loan interest rate.

Next, we specify the loan interest rate, rl. Intermediate goods producers are subject to a

uniform exogenous default risk, δ. Without loss of generality, we assume that the loans are fully

collateralized, i.e., defaulting firms exit the market and return the loan principal, but are unable

to pay the loan interest. Nevertheless, the bank still has to pay interest to its depositors, at the

rate of r. In equilibrium, banks make zero profit. Hence, expected return from a loan of size K is

equal to zero: ((1− δ)rl − r − afl)K = 0. After rearranging,

rl =
r + afl
1− δ

. (13)

This equation illustrates the practical problem experienced in taxing financial institutions. The

price charged by the bank is a combination of the risk premium due to the default probability, δ,

and the variable cost of the loan services, afl. A VAT imposed directly on rl would imply taxing

the risk premium. Ideally, a tax authority would want to subtract the risk premium, because it is

a cost component. However, δ is not verifiable in practice.

Note also that Rl is decreasing in ρl. This result has three implications which are basis for the

distortions we study in the policy analysis below. First, the ratio of equations (10) and (11) imply

that,

n∗l
y∗l

=
1− ζ
ζ

Rl. (14)

As ρl increases, e.g., moving from full taxation (ρl=1) to exempt treatment (ρl = 0), makes banks

employ more labor relative to taxable input. This relationship establishes one of the distortions we

want to show in this paper: exempt treatment leads to “self-supply bias” in the banking sector.

From the production function in equation (8), this price distortion leads to inefficiencies in the

banking sector. Second, moving from full taxation to exempt treatment raises the fixed loan

application fee, fl. Such a policy change increases the borrowing cost of intermediate good producers

and distorts resource allocation in that sector. Third, under exempt treatment, VAT paid by the

banks is embedded in rl. When selling their products to the final consumption good producer,
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intermediate good producers factor in these costs into their pricing decisions. Consumers pay VAT

on their purchases which already includes a VAT paid by the banks. Through this channel, we

obtain a tax cascading effect in our model.

2.4.2 Payment Services

Payment services are provided to households for their purchases of consumption good. To facilitate

the purchase of the consumption good, a bank has to produce s units of payment services. Similar

to loan services, these services are produced using labor and inputs from the homogenous good

sector according to a Cobb-Douglas production function:

s = Asn
1−γ
s yγs (15)

With a slight change in notation, cost minimization problem is as follows:

Cs(ns, ys) = min
ns,ys

ρs (ns + ys) + (1− ρs) (ns + (1 + τ)ys) (16)

subject to (15). Unlike the loan services, there is no heterogeneity on the consumer side. As long

as the number of transactions is a constant fraction of the total consumption, assuming fixed or

variable cost of payment services imply the same pricing rule for banks.6 Accordingly, we assume

that s units of payment services must be produced whenever the representative household purchases

a consumption good and normalize s to 1. First order conditions from the problem in (16) yield

input demand functions as follows:

n∗s =
1

As

(
(1− γ)Rs

γ

)γ
, (17)

y∗s =
1

As

(
(1− γ)Rs

γ

)γ−1

, (18)

6We elaborate more on this issue in calibration section. In practice, fixed card fees are negligible when compared
to merchant service fees.
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where Rs = ρs + (1 − ρs)(1 + τ). The fixed cost of processing any amount of final consumption

good purchase can be calculated as:

f̃s = Cs(n
∗
s, y
∗
s) = Rγs

AsΓ
, (19)

where Γ = γγ(1 − γ)1−γ . Different than the fixed cost to the bank, the cost to the consumer, f̄s,

includes VAT for the recovered part of the payment services, i.e. fs + ρsτ(ns + ys). Inserting input

demand function from equation (17) yields:

f̄s = fs

[
1 + ρsτ

(
1− γ +

γ

Rs

)]
. (20)

Note that, under full-recovery tax regime, ρs = 1, the price paid by the consumer inclusive of VAT

is equal to (1+τ)
AsΓ

. Under exempt treatment, ρs = 0, the price paid by the consumer is equal to

(1+τ)γ

AsΓ
, which is less than the price under full-recovery as long as γ < 1. In other words, consumers

are under-taxed under exempt treatment in our model. This feature of the model is consistent with

the empirical literature and we study its welfare implications in the policy analysis section.

In general, f̄s is increasing in ρs whenever 0 < γ < 1. To understand the intuition, it is helpful

to re-write f̄s in terms of the input demand functions:

f̄s = (1 + ρτ)ns + (1 + τ)ys.

Taking the ratio of input demand functions in equations (17) and (18) and using the production

function for payment services in the equation above, we obtain:

f̄s = 1
AsΓ

(
(1− γ)(1 + ρsτ)Rγs + γ(1 + τ)Rγ−1

s

)
,

Taking the derivative of the above equation with respect to ρs and re-arranging, we obtain the

following expression:

df̄s
dρs

=
1

AsΓ
(1− γ)τRs

γ

(
1− γ 1 + ρsτ

Rs
+ γ

1 + τ

R2
s

)
(21)

12



There are three terms in parenthesis that determine the sign of this expression. The first term is

equal to one and captures the direct effect of a change in ρs. As ρs increases, the total tax burden on

consumers from the labor input also increases. The second and the third terms capture the relative

price effect on the firm’s cost minimization problem. As the recovery rate gets closer to one, banks

can recover a larger portion of the VAT paid on taxable inputs. Cost minimization requires banks

to use relatively less labor input and more taxable input in their production process. On one hand,

this relative price effect reduces the tax burden stemming from the use of labor input. This effect

is captured by the negative sign in front of the second term. On the other hand, the relative price

effect raises the tax burden on consumers stemming from the use of taxable inputs. Hence, there is

a positive sign in front of the third term above. Overall, the sign of the equation in (21) is positive

as long as γ < 1.

2.5 Intermediate Goods Producers

This part of the model extends the standard Melitz (2003) model by incorporating capital into

the production process. Each firm produces a differentiated good, denoted by ϕ, according to a

Cobb-Douglas production function:7

y = ϕnαk1−α. (22)

ϕ is drawn upon entry from a fixed distribution with c.d.f. H(ϕ) after paying a (real) fixed entry

cost, fe. ϕ, also a measure of productivity, remains the same until the firm is exogeneously destroyed

by probability δ.

Because the market is monopolistically competitive, firms are also price setters. To characterize

their optimal decisions, let us first derive the unit marginal cost of production from the firm’s cost

minimization problem:

min
n,k

n+ rlk (23)

7To save on notation, we suppress the subscripts for firms. As we show below, all the firm decision can be
summarized by ϕ.
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subject to the production function in (22). Input demand functions are calculated as follows:

n∗ =

(
α

1− α
rl

)1−α y

ϕ
(24)

k∗ =

(
α

1− α
rl

)−α y
ϕ

(25)

Plugging back into (23) and taking derivative with respect to y yields the marginal cost of produc-

tion as follows:

MC(ϕ) =
r1−α
l

Bϕ
, where B = αα(1− α)1−α. (26)

To find the optimal price charged by a firm with productivity ϕ, let us solve the profit maximization

problem after inserting the demand equation in (6):

max
p
π(ϕ) = p1−σP σY −MC(ϕ)pσP σY − fl (27)

The last term is the loan application fee paid to the banks as financing cost.8 The first order

condition with respect to pi renders:

p(ϕ) =
σ

σ − 1
MC(ϕ) (28)

2.6 Equilibrium

To close the model, we impose a free entry condition: the expected discounted value of a potential

entrant firm is equal to zero, i.e.,

∫
π(ϕ)

1− β(1− δ)
dH(ϕ) = fe. (29)

where integration is over the domain of ϕ.

Assuming that fm is sufficiently large, profits are negative for some of the low productive firms.

Hence, there exists a reservation productivity, ϕ∗ such that, in equilibrium, only firms with ϕ ≥ ϕ∗

produces. We solve for the equilibrium value of ϕ∗ in the next section using this reservation

8Without loss of generality, we assume that the loan application fee internally financed and there is no interest
charge on this component.
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productivity property and the free entry condition.

Free entry condition also implies that there is a constant mass of firms, g, that is endoge-

nously determined in equilibrium. In particular, the stationary condition requires that the mass of

successful entrants are equal to the mass of exiting firms: (1−H(ϕ∗))ge = δg.

Together with market clearing conditions, we are now in a position to define steady state

equilibrium:

[definition of stationary equilibrium]

3 Characterization of Equilibrium

3.1 Equilibrium Reservation Productivity

The existence of a reservation productivity has two implications. First, the discounted value of a

firm is π(ϕ)/(1− β(1− δ)), if ϕ ≥ ϕ∗ and zero otherwise. Hence, the expected discounted value of

a potential entrant is the product of the probability of successful entry, 1−H(ϕ∗), and the average

discounted value of successful firms:

π̄ =

∫ ∞
ϕ∗

π(ϕ)

1− β(1− δ)
dH(ϕ|ϕ ≥ ϕ∗). (30)

Then, the free entry condition (FE) implies the following condition on π̄:

π̄ =
(1− β(1− δ))fe

(1−H(ϕ∗))
(31)

Second, operating profits of a firm with reservation productivity makes zero profit: π(ϕ∗) = 0.

This zero profit condition (ZP) implies that the revenue for this firm is r(ϕ∗) = σfl. Moreover,

the revenue function is proportional to ϕσ−1. Using this latter property, we can write the average

operating profits as follows:

π̄ =

[
ϕ̄σ−1

ϕ∗σ−1 − 1

]
fl (32)

where we define ϕ̄ as the average productivity:

ϕ̄ =

(∫ ∞
ϕ∗

ϕσ−1dH(ϕ|ϕ ≥ ϕ∗)
) 1
σ−1

. (33)
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At this point, we assume that ϕ is distributed according to a Pareto distribution with c.d.f.

H(ϕ) = 1− ϕ−θ. This assumption implies the following linear relationship between ϕ∗ and ϕ̄:

ϕ̄ =

(
θ

θ − σ + 1

) 1
σ−1

ϕ∗. (34)

Plugging this back into ZP equation in (32), we can write the average operating profits as:

π̄ =
σ − 1

θ − σ + 1
fl. (35)

ZP and FE conditions together with Pareto distribution assumption on productivity deliver a closed

form solution for ϕ∗:

ϕ∗ =

(
fl(σ − 1)

fe(θ − σ + 1)(1− β(1− δ))

) 1
θ

(36)

We depict the determination of equilibrium value of ϕ∗ in Figure (1). Note that FE is always an

Productivity, ϕ

Free Entry condition

A

B

ϕ∗ falls with ρl

Zero Profit Condition with ρl = 1

Zero Profit Condition with ρl = 0

Figure 1: Determination of Productivity Threshold

increasing function of ϕ, but ZP is independent of ϕ∗ due to the Pareto distribution assumption.

Repealing exempt treatment and moving towards full taxation decreases the fixed cost of obtaining
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a loan, fl, and leads to a downward shift in ZP line. This shift moves the equilibrium from point

A to point B so that ϕ is lower. In other words, lower cost of capital makes low productive firms

enter into the market. This effect on productivity threshold is one channel how tax policy can

affect the extensive margin in the production sector. In the next section, we analyze the effect of

the change in tax policy on the other equilibrium outcomes, in particular to the mass of firms, g,

which is another extensive margin variable in the model.

3.2 Aggregation and Market Clearing

Note that monopolistic competition framework implies that the individual decisions of interme-

diate good producers are proportional to the functions of ϕ. This feature renders rather simple

expressions for the aggregate variables.

Using the definition for average productivity in 33 and integrating over the optimal price, p(ϕ),

over all the operating firms, the price index, P , is obtained as follows:

P = [(1− δ)g]
1

1−σ
σ

σ − 1

r1−α
l

Bϕ̄
(37)

In the final goods markets, total revenue is equal to the total spending on inputs:

PY =

∫ ∞
ϕ∗

p(ϕ)y(ϕ)dH(ϕ|ϕ ≥ ϕ∗). (38)

Evaluating the integral over ϕ on the right hand side and using the expression for ϕ∗ in equation

(36) yields:9

PY = (1− δ)gσfl
θ

θ − σ + 1
. (39)

Note that P and Y can be evaluated once g is known. We calculate equilibrium value of g

from the labor market clearing condition. Total demand for labor includes labor demand in the

intermediate goods sector, banking sector, and the homogenous good sector. The labor demand

in the homogenous good sector is equal to the investment expenditures, banking sector input, and

9This step uses Pareto distribution assumption.
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the total fixed entry cost. First, total demand for labor in the intermediate goods sector is:

Nϕ = (1− δ)g
∫ ∞
ϕ∗

n(ϕ)dH(ϕ|ϕ ≥ ϕ∗) =
σ − 1

σ
αPY (40)

Interpretation of this labor demand function follows straightforward Cobb-Douglas properties: α

fraction of the total revenue after profits are paid to the labor. Similarly, total demand for capital

is:

K = g
∫∞
ϕ∗ k(ϕ)dH(ϕ|ϕ ≥ ϕ∗) =

σ − 1

σ

(1− α)Y

(1− δ)rl
. (41)

Total capital demand has an interpretation similar to the labor demand function in the intermediate

goods sector. At the steady state equilibrium, total investment is I = φK, and this value adds to

the total labor market demand.

In the banking sector, the production of one unit of homogenous good requires one unit of

labor. Therefore, the labor demand due to loan services is the sum of these factors of production:

(nl + yl)(g+ aK), or fl(g+ aK) from the definition of the unit cost of loan services. Similarly, the

labor demand due to payment services is (ns + ys)λ(1 + τ)PY , which is equal to fsλ(1 + τ)PY .

Note that we already used the goods market clearing condition here: C = Y . Finally, total entry

cost incurred is equal to gefe.

Setting equation (??) from consumer’s problem equal to total labor demand gives us the mass

of the firms in the equilibrium. Inspection of the total labor demand reveals that labor demand

is linear in g, but the labor supply is proportional to g
1

ψ(1−σ) . We can write the labor market

equilibrium in a compact form as follows:

N s = Nd → c1(fl, fs)g
1

ψ(σ−1) = c2(fl, fs)g, (42)

where c1 and c2 are increasing functions of fl and fs. We plotted the labor market equilibrium

in Figure 2. Note that g = 0 trivially satisfies this equation. For the interior solution, denoted

by A, stability of equilibrium requires that labor supply function is flatter than the labor demand

function at the intersection point. This requires that σ > 1/ψ + 1. In words, the elasticity of the

substitution between the differentiated products must be sufficiently greater than the elasticity of
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Figure 2: Determination of the Mass of Firms

labor supply.10 We can analyze the effects of a tax regime change in the banking sector on the
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Figure 3: Equilibirum Mass of Firms after Switching from Exempt Treatment (ρl,s = 0) to Full
Taxation (ρl,s = 1)

mass of firms. For example, switching from exempt treatment to full taxation in the loan services

lowers fl, which in turn lowers both the labor demand and supply. We show the effect of this policy

change in panel A of Figure 3. Note that the effect on labor demand is larger and the mass of firms

10The standard Melitz(2003) model is the limiting case when ψ → ∞. In that case, the labor supply curve is
horizontal.
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is larger at the new equilibrium. This result holds in general as long as σ > 1/ψ+ 1. Recall that, a

decrease in fl also lower the productivity threshold. Hence, the total effect on the extensive margin

of switching to full taxation in loan services (B2B services) is always positive.

A similar tax regime switch in the payment services has no effect on productivity threshold, but

decreases both the labor demand and supply. We show the effect of this policy change in panel B of

Figure 3. In the figure, there is a smaller mass of firms at the new equilibrium, but, in general, the

effect on equilibrium g is ambiguous and depends on the elasticity of labor supply.11 Recall that

consumers are under-taxed under exempt treatment and switching to full taxation increases the tax

paid by the consumers. In response to the increased tax burden on consumption, the representative

consumer substitutes from consumption to leisure. The decrease in labor supply has a negative

impact on the mass of firms in equilibrium.

It is of our interest to know the magnitude of these effects on the extensive margin and consumer

welfare and how they interact with the other tax policy instruments. In the next section, we quantify

these effects using a calibrated version of the model.

4 Calibration

Table 1 shows the calibrated parameter values. We set a period to be one year and the discount

factor, β, equal to 0.960, which implies an annual interest of 4.2%. Following the Real Business

Cycle (RBC) literature, we set the physical capital depreciation rate, φ, equal to 0.100. Due to

the existence of homogenous good sector, the labor share of production in the differentiated goods

sector is different than the curvature parameter of the production function, α. Using plant-level

data available from the Longitudinal Research Database, Cooper, Haltiwanger, and Willis (2004)

estimate α = 0.640 and we use this value in our calibration. This value implies that the share of

labor in total production is 71.84%, which is consistent with the estimates in Gomme and Ruppert

(2007). Motivated by the estimates in Feenstra (1994), we set the elasticity of substitution across

differentiated goods, σ, equal to 8.000. Note that firm revenues are also Pareto distributed with

the shape parameter θ/(σ− 1). We impose θ = σ so that the resulting distribution of firm revenue

11In the extreme case where labor supply is horizontal as in the original Melitz model, labor supply would be
unaffected and g would increase in equilibrium.
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is consistent with the estimates in Helpman et al. (2004).12

Table 1: Calibrated Model Parameters

Parameter Target Value

Production and Consumer Preferences

β: Discount Factor Annual interest rate of 4.2% 0.960

α: Labor Share (Differentiated Goods) Cooper, Haltiwanger, and Willis (2004) 0.640

φ: Depreciation Rate RBC literature 0.100

σ: Elasticity of Substitution (Differentiated Goods) Feenstra (1994) 8.000

θ: Pareto distribution shape parameter Helpman et al. (2004) 8.000

ψ: Frisch elasticity of labor supply 1/ψ=2.000 0.500

fe: Fixed entry cost Average firm size of 20 5.859

Tax System

τ : VAT rate OECD data (Europe) 0.180

tw: Payroll tax rate OECD data (Europe) 0.227

tk: Capital income tax rate OECD data (Europe) 0.220

κ: Investment allowance Bettendorf et al. (2009) 0.750

Banking Sector

ζ, γ: Labor Share (loan & payment services) Huizinga (2002) 0.450

ρl, ρs: VAT recovery rate Büttner and Erbe (2012) 0.333

δ: Default probability Russ and Valderrama (2012) 0.050

λ: Share of PC using payment services Bagnall et al. (2014) 0.440

a: Variable cost loan services Interest rate spread: 2% 0.124

As: Productivity (payment services) Merchant service fee: 1.5% 147.577

Al: Productivity (loan services) Survival probability, ϕ∗−θ = 0.8 22.744

We set income and value-added tax rates in the model to the median statutory tax rates in

OECD countries. Accordingly, we set the VAT rate, τ , equal to 0.180. The payroll tax rate, tw,

and the capital income tax rate, tk, are equal to 0.227 and 0.220, respectively. There is no direct

measure of the present value of investment allowance, κ. Following Bettendorf et al. (2009), we set

κ = 0.750, which is the average value estimated for EU countries.

Our policy experiments are sensitive to the value of the Frisch elasticity of labor supply, because

any change in τ uniformly affects the price of the differentiated goods. If labor supply is highly

inelastic, an increase in τ leads to ever increasing tax revenues. If, on the other hand, the labor

supply is highly elastic, an increase in τ leads to ever decreasing total tax revenue. We set ψ equal

to 0.500 so that the Frisch elasticity of labor supply is equal to 2. This value is at the lower bound

12Note that, for some industries, the implied shape parameter for the revenue distribution is less than 1, which
violates our restriction for finite firm size: θ ≥ (σ − 1). Nonetheless, our parameter choice implies that the shape
parameter is close to one.
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of existing macroeconomic estimates for labor elasticity and implies a peak in the Laffer curve at

around 19% VAT rate. In the online appendix, we perform a sensitivity analysis for this parameter

value.

Following Russ and Valderrama (2012), we use a middle ground value for the loan default rate,

δ, and set it equal to 0.050. The other banking sector parameters in the model are less documented.

Huizinga (2002) reports that the share of employee costs in total operating costs is 55% in the EU

countries. We choose the curvature parameters in the production functions of the loan and payment

services, ζ and γ, to match this figure. In the absence of separate estimates of this variable for B2B

and B2C transactions, we set both ζ and γ equal to 0.450. Büttner and Erbe (2012) estimates that

about one-third of the total financial services in Germany are taxable. Unfortunately, this study

also does not make a distinction between loan and payment services. Hence, we set both ρl and ρs

equal to 0.333.

Using cross-country dairy surveys, Bagnall et al. (2014) calculates that the share of non-

cash transactions in consumer spending shows great cross-country variation, ranging from 18% in

Germany to 54% in the U.S. These transactions are mediated by banks, and in most cases either

by a debit or a credit card. We set the share of transactions that uses payment services in the

model, λ, equal to 0.440. This value is reported for France and corresponds to the median value in

Bagnall et al. (2014).

According to a report by EU Commission in 2006, merchant service charges also show great

variation across European countries. Depending on the type of the card used in transaction (credit

vs. debit), location (domestic vs. international), firm size and industry, the costs borne by the

merchants are from 0.50% for a domestic debit card transaction to 3.20% for an international credit

card transaction. Although merchant service charges are sizable, the cases where consumers pay

a transaction fee is rare in European countries, and if a consumer ever pays a transaction fee, it

is typically less than 1%. In addition, card issuance and annual fee charges are small, on average

24 Euros per credit card. Nonetheless, one would expect that sellers would reflect their share of

the payment service fee on the price, at least partially. Based on this information, we choose the

productivity parameter in payment services, As, to reflect the merchant service fees reported in

this study. Given that debit card fees are smaller and most of the transactions use a debit card,

we choose a conservative target at 1.5% and equate payment services fee in the model, f̄s, to this
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number. The implied value for As is 147.577.

There are three more parameters to be calibrated in the model: the scale parameter and share

of variable costs in loan services production, Al and a, and the fixed entry cost, fe. Recall that

successful entry in this model depends on drawing a firm productivity higher than a threshold. To

draw its productivity, a firm has to pay an entry cost. An interpretation of this entry cost is that

a potential entrant firm incurs these costs implicitly by performing an initial investment, a pilot

production, or conducting a marketing research. By doing so, the firm learns about its productivity.

Along these lines, we interpret the successful entry probability in the model, ϕ∗−θ, as the survival

probability of an entrant firm in the first year. Using data from OECD countries for the period

from 1990 to 2000, Bartelsman et al. (2003) reports that 75% to 85% of the new firms survive in

their first year. Given the value of θ, we target ϕ∗ = 1.028 in equilibrium so that 80% of the firms

decide to produce after drawing their productivity level. Note that ϕ∗ depends on the ratio of fl

and fe and the value of fl depends on Al. For a given value of fe, there is a unique value of Al that

achieves our targeted productivity cut-off level and we calibrate Al to this value.

While the fixed loan application fee affects the productivity threshold, the variable cost com-

ponent directly enters the loan interest rate and increases the spread between the loan and deposit

interest rate, (rl − r). For the given value of default probability, which captures the risk premium

in the spread, we calibrate the share of variable costs, a, so that the interest rate spread is 2% in

the model. Our targeted value corresponds to average interest rate spread in EU countries in the

first half of 2000s and before the Great Recession.

Before explaining the calibration of fe, it is helpful to report certain equilibrium ratios implied

by our calibration so far. The share of the value of inputs used by the banks in total output is 3.64%

and the banking sector employs 2.93% of the total labor supply. These numbers are reasonable

given that the entire financial sector produces roughly 3.5% of the output in Europe.13 Total loan

application fees collected is only 0.85% of the total capital loaned out to the intermediate good

producers, which accords with the estimates for the U.S. banks provided by DeYoung and Rice

(2006). Income shares of the factors of production are also at reasonable ranges. The shares of

labor and capital income in total output before any taxes is 71.84% and 24.41%, respectively. The

remaining 3.74% of the output is attributable to firm profit.

13See Huzinga (2002).
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Note that these ratios are independent of the actual value of fe and hold as long as our targeted

productivity cut-off level is satisfied. In other words, the exact value of fe only determines the

scale of the economy. We choose fe to target an average size of 20 for intermediate good producers.

Taking N units of labor supply equivalent to one worker, the average firm size is given by n(ϕ̄)/Nϕ.

From equation (40), this targeted value implies that equilibrium mass of firms, g, must be such

that g(1− δ) = 0.05. This equilibrium target requires fe to be equal to 5.859. For this value of fe,

the implied values of Al and a are 22.744 and 0.124, respectively.

5 Policy Analysis

In this section, we analyze the effects of switching from exempt treatment, i.e., the recovery rate

is zero, to full taxation, i.e., the recovery rate is one. We perform our analysis separately for loan

and payment services. We also compare our analysis to two other cases. For the loan services,

we compare the results under exempt treatment to those under the full taxation with a lump-sum

profit tax. The lump-sum profit tax is such that the equilibrium productivity threshold remains

constant despite the tax regime change. By doing so, we isolate the effects of the newly entering

low productivity firms. For payment services, we compare our results to a zero-rated tax exemption

regime where consumers do not pay tax on payment services.

Table 2: Percentage Changes in Equilibrium Variables after Repealing Exempt Treatment in Loan
Services (ρl = 0): Tax rate is held constant at τ = 0.18.

Variable (Change in %) ρl = 1 Profit Tax

Entry Probability (ϕ∗−θ) 7.448 - - -

Average Productivity (ϕ̄) −0.931 - - -

Mass of firms (g) 7.989 0.360

Employment (Differentiated Good) 0.541 0.360

Extensive Margin (ϕ) 0.932 - - -

Extensive Margin (g) 7.648 0.360

Intensive Margin −8.038 - - -

Total Tax Revenue 0.049 0.091

Payroll Tax 0.791 0.474

Capital Tax 1.056 0.875

VAT −0.931 −0.460

Output 0.624 0.443

Welfare (logarithm of instantaneous utility) 0.786 0.528
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Table 3: Percentage in Equilibrium after Repealing Exempt Treatment in Payment Services (ρs =
0): Tax rate is held constant at τ = 0.18.

Variable (Change in %) ρs = 1 Zero-Rated

Entry Probability (ϕ∗−θ) - - - - - -

Average Productivity (ϕ̄) - - - - - -

Mass of firms (g) −0.166 0.132

Employment (Differentiated Good) −0.166 0.132

Extensive Margin (ϕ) - - - - - -

Extensive Margin (g) −0.165 0.132

Intensive Margin −0.001 0.000

Total Tax Revenue 0.013 0.004

Payroll Tax −0.168 0.129

Capital Tax −0.166 0.132

VAT 0.239 −0.152

Output −0.168 0.130

Welfare (instantaneous utility) −0.152 0.125

We first keep the VAT rate at 18%, which we used in our calibration, and change the recovery

rate from zero to one in a separate analysis for loan and payment services . The first column in

Table 2 shows the percentage changes in various equilibrium values after switching to full taxation

in loan payment services. Under full-taxation, the entry probability increases by around 7.5%

relative to its equilibrium value under exempt treatment. The new entrants at the lower tail of the

distribution lowers the average by productivity by about 1%. The change in the mass of firms is

also sizable and increases by about 10% after repealing the exempt treatment. The effect of tax

policy regime on total employment in the differentiated goods sector is half a percent increase and

this total effect is a combined effect of extensive and intensive margins. We find that existing firms

lower their employment by 8%, but this decrease is largely balanced with the increase in the mass

of firms which are at least as productive as the marginal firm under exempt treatment. In addition

to that, the newly entering firms which would not be profitable under exempt treatment increases

the employment by 1%. The increase in employment results in a 0.6% increase in total output

inclusive of the homogenous goods sector, and about a 0.8% increase in welfare.

To assess the impact of endogenous entry, we impose lump-sum tax on the profit of the firms

in a way that keeps the productivity threshold unchanged while switching to full-taxation regime.

We report the results in the second column of Table 2.14 By construction, all the changes come

14We added the profit tax to the total of VAT revenue.
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from the change in the mass of firms. Compared to the first column, the response of employment,

output, and welfare are muted, accounting for roughly two-thirds of the increase in these variables

without the profit tax. Nonetheless, the impact on total tax revenue is bigger, which we evaluate

further below.

In the first column of Table 3, we report the results from switching to full-taxation in payment

services. Compared to regime switch in loan services, the response of the equilibrium outcomes are

much smaller. First, the tax regime switch does not change the productivity threshold. The price

of payment services decreases, but its impact on the intensive margin negligible. Overall, under

full-taxation, employment and output decrease by 0.16% and imply a decrease in welfare of similar

magnitude. In the second column, we report the results under a zero-rated regime, under which

neither the consumers nor the banks pay a tax on payment services. Unlike full-taxation regime,

welfare increases under zero-rated regime, but at the cost of relative modest increase in the tax

revenue.
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Figure 4: Change in Tax Revenue and Welfare with the VAT rate under Different Tax Regimes in
Loan Services

We next change the VAT rate and examine the effects of the tax policy regime shift on total tax

revenue and welfare. In figure 4, we compare tax revenue and welfare under the three tax regimes

for loan services. First, welfare uniformly decreases with the VAT rate under each regime. For a

given tax rate, the full-taxation without the profit tax yields higher utility than the full-taxation

26



with the profit tax and both of them yield higher utility than the exempt treatment. However,

the tax revenue does not uniformly change with the VAT rate and total tax revenue exhibits a

Laffer curve under each regime. An interesting observation about the tax revenues is that while the

full-taxation with profit tax generates more revenue than the other regimes, the exempt treatment

regime generates more tax revenue than the full-taxation regime when the VAT rate is below 15%.

In other words, repealing the exempt treatment comes at a cost which manifests itself on the total

tax revenue.
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Figure 5: Tax Revenue Neutral Welfare Gains Relative to Exempt Treatment under Different Tax
Regimes

To better evaluate the welfare gains under different tax regimes, we calculate welfare gains under

each regime for a given total tax revenue. In particular, for a given tax rate, we first calculate total

tax revenue under exempt treatment. Then, we change the VAT rate under the other regimes to

keep the tax revenue constant. In Figure 5 Panel A, we report the percentage increase in welfare

relative to exempt treatment. A tax-neutral analysis implies that welfare gains are larger under

full-taxation. Compared to the exempt treatment regime, welfare increases with the tax rate and

reaches to around 4% gain at τ = 0.192, which is the peak of the Laffer curve.15 A more striking

result is that full-taxation with profit tax implies even larger welfare gains reaching to a maximum

of 5%. This result suggests that the exempt treatment regime in loan services are welfare worsening

15We restrict the range of tax rates and focus on the tax rates that are to the left of the Laffer curve.
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up to the point that increases the cost of financing for per unit of capital. However, larger fixed

financing cost under exempt treatment is welfare improving, because it keeps low productive firms

outside of the market. We achieve this outcome here by introducing a lump-sum profit tax. The

implied welfare gain is one percentage point larger than the full-taxation without this lump-sum

profit tax.
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Figure 6: Change in Tax Revenue and Welfare with the VAT rate under Different Tax Regimes in
Payment Services

Finally, we perform the same analysis above for different tax regimes in the payment services.

Figure 6 presents our findings. While full-taxation reduces welfare, the zero-rated regime is welfare

improving at every VAT rate. However, these welfare gains comes at a cost and associated with a

decrease in total tax revenue at low VAT rates. In the case of full-taxation, despite welfare gains,

total tax revenue increases significantly relative to the exempt treatment regime.

As in the case of loan services, we perform a tax-neutral policy analysis for payment services.

Figure 5 Panel B presents our findings. Under zero-rated tax regime, welfare is higher compared

to the exempt treatment case, where consumers are under-taxed, and increase with the VAT rate

reaching to a 1.5% gain at around 19%. At first, this finding suggests that B2C transactions should

not be taxed. However, welfare gains are even higher with ρs = 1 where the consumer is effectively

taxed at rate τ . The reason is that payment services are part of total final output that use the

resources of the economy. By taxing the consumers for their use of the payment services at the
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ongoing VAT rate, the government can afford to lower the VAT rate and redirect the resources to

the production of the consumption good. Therefore, welfare gains are higher under this regime and

reaches to a maximum of 2%.

6 Conclusion

The treatment of financial institutions under the VAT is a very complex issue in public finance. For

various technical and practical reasons, financial services are generally exempt from VAT in most

countries and this policy regime creates several distortions for the real economy. While some related

literature has discussed the importance of these distortions, the precise transmission mechanisms

of these distortions, and their net impact on the real economy and welfare have not been explored

in a rich general equilibrium setting.

We achieve this goal in a dynamic general equilibrium framework with a banking sector. We

show these mechanisms in model and evaluate many of the aforementioned distortions. The model

accommodates both extensive and intensive margin and we find that the effects on the extensive

margin are sizable and have significant implications for policy evaluations.

Using our calibrated model we performed policy analysis under different tax regimes. We find

that repealing exempt treatment and moving toward full taxation in loan services lowers entry costs

into the production sector, induces the entry of new firms, and lowers capital costs for all the firms.

Overall, welfare is higher under full taxation in a tax-neutral regime switch. Welfare gains are even

bigger when a lump-sum tax on profits is imposed so that low productive firms are kept outside of

the market.

Regarding B2C transactions, we find that full-taxation reduces welfare for a given tax rate, but

welfare improving in a tax-neutral tax policy regime switch. Zero-rating of payment services are

also welfare improving over exempt treatment, but not as much as the full taxation regime. We

conclude that taxing B2C transactions is welfare improving.
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