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Introduction

Definition of Informal Sector

Informal economy includes unreported income from all market-based
legal production of goods and services, either from monetary or barter
transactions – and so includes all economic activities that would
generally be taxable were they reported to the state (tax) authorities,
Schneider (2005)).
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Introduction

Motivation and Importance of informal sector

A large proportion of the workers, upto 60 percent, employed in
informal sector particularly in developing and emerging economies
(Schneider (2012)).

It is an empirical relevant phenomenon in both developing and
industrial countries.

it is pervasive and may stay for many years to come (Jutting and de
laiglesia (2009), Kanbur (2015) and Williams (2014) ).

Informal sector employment has shown a tendency to increase rather
than to decrease (ILO (2002) and Schneider (2005)).

The OECD documents recommend ”governments should face this
reality and incorporate informal employment into their policy making”.

This implies that for the better understanding of the response of an
economy to external and internal shocks it is important to have the
knowledge about how formal and informal sectors respond to the
various kinds of shocks and how they interact with each other.
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Literature Review

Literature Review

The majority of studies on the informal sector, have been more
concerned with its determinants and less with its impact on
macroeconomic variables and policy making (Aureo de Paula (2007),
Feld and Larsen (2012),Marjit (2009) and Schneider(2015)).

Formal employment is acylical whereas Informal employment is
pro-cyclical and more volatile than the regular one. Presence of
informal labour market increases the flexibility of labor market and act
as buffer stock for the employment in formal sector, Bovi (2007).

Ihrig and Moe (2001), find the same evidence of pro-cyclical
behaviour of informal employment in different emerging economies.

Busato and Chiarini (2004) and Galli and Kucera (2003) suggest
informal sector might be countercyclical.
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Literature Review

Literature Review

Osri(2013) find that the cyclical component of the underground
economy are negatively correlated with the cyclical component of
official economy in the Italy by using two-sector neoclassical
stochastic growth model.

Castillo and Montoro (2008) are among the first to incorporate the
existence of this duality in NK-DSGE monetary model and verify the
buffer hypothesis. The effect of demand shocks on inflation is
relatively low in the presence of informality, so monetary policy is more
effective in increasing the real output with less inflationary impact.

Presence of informal sector mitigate the impacts of productivity,
monetary and government spending shock to the economy. Ahmad
et. al. (2012)
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Literature Review

Regassa (2013) shows more variability in the impulse responses of
macroeconomic variable in the presence of informal labor and goods
market hence do not verify the buffer hypothesis

In the presence of informal sector optimal tax rate reduces and
macroeconomic volatility increases (Samir Bandaogo (2015)).
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Research Objectives

Research Objectives

Presence of informal sector amplifies or mitigates the effects of
different shocks.

Change in expenditure or distortionary tax instruments can reallocate
the productive resources of formal and informal sector.

It would be interesting to compare the effect of different fiscal policy
shocks in the presence of informal sector and their role in determining
the size of fiscal policy multiplier
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Research Objectives

Research Objectives

This study will analyze the impact of five fiscal policy instruments on
key macroeconomics variables in the presence of informal labour and
good markets and assess the importance of fiscal policy shocks in
determining the size of multiplier in segmented market.

Fiscal policy instruments used in my research are government
consumption, government investment and distortionary taxes on
consumption, labour and capital income.
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Model The Household

The Household

Objective function of the household

U(Ct , Lt) =
(Ct − hCt−1)1−σc

1− σc
− (Lt)

1+σl

1 + σl
(1)

Total labour supply, Lt , is given by the following CES function.

Lt =
[
γ−θLL (LF ,t)

1+θL + (1− γL)−θL(LI ,t)
1+θL

] 1
1+θL (2)

where γL, is a share parameter that can also be interpreted as the
probability that a household member is employed in the formal sector
,(Juan Carlos Conesa, Carlos DmHaz-Moreno(2002)). θL is the
inverse of elasticity of substitution between formal and informal
labour.

This formulation ensure that households are willing to supply positive
number of hours in each sectors even if the wages are not equal
(Bouakez (2009), Dagher (2012), Rossi (2009)).
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Model The Household

The Household

Budget constraint

Ct(1 + τ ct ) + It + bt = bt−1(1 + Rt−1)+

(1− τkt )Rk
t Kt + WtLt + Div

(3)

where
WtLt = (1− τ lt )WF ,tLF ,t + WI ,tLI ,t
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Model The Household

The Household

Consumption Euler Equation

βRtEt

[
(Ct+1 − bCt)

−σ(1 + τ ct )

(Ct − bCt−1)−σ(1 + τ ct+1)

]
= 1 (4)

Physical assets optimization equation

Et

[
(1− δ) + (1− τkt+1)rkt+1

]
= Rt (5)

Consumption leisure choice

(Lσlt )(1 + τ ct )

(Ct − hCt−1)−σ
= Wt (6)
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Model The Household

Household Consumption Decision

Aggregate consumption of HH is composite of both formal and
informal consumption

Ct =

[
(1− γ)

1
ν C

ν−1
ν

F ,t + γ
1
ν C

ν−1
ν

I ,t

] ν
ν−1

(7)

FOC yield the demand function of formal and informal consumption

CF ,t = (1− γ)

(
PF ,t

Pt

)−ν
Ct (8)

CI ,t = γ

(
PI ,t

Pt

)−ν
Ct (9)

Overall consumer price level

Pt =
[
(1− γ)P1−ν

F ,t + γP1−ν
I ,t

] 1
1−ν

(10)
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Model The Household

Household conditional labour supply to formal sector

Lf ,t = γl

(
(1− τ lt )Wf ,t

Wt

) 1
θl

Lt (11)

Household conditional labour supply to informal sector

Li ,t = (1− γl)
(
Wi ,t

Wt

) 1
θl
Lt (12)
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Model Firms

Formal Goods Producing Sector

Formal sector producer indexed by,f ,employ the following Cobb
Douglas production function.

YF ,t(f ) = AF ,tK
α
t L

1−α
F ,t(f )(K

αg
g ,t) (13)

Where Af ,t is the exogenous level of technology, LF ,t(f ), amount of
formal labour and Kt is the quantity of physical capital, Kg denotes
the public capital and αg is output elasticity of public capital

The problem of cost minimization subject to production function yield
marginal cost

MCF ,t = (
1

1− α
)1−α(

1

α
)αA−1F ,t(WF ,t)

1−α(rk,t)
αk
−αg

g ,t−1 (14)

Tehseen Iqbal Fiscal policy shocks and informal sector December 20, 2018 15 / 39



Model Firms

Formal Goods Producing Sector

Wages in the formal sector given as

Wf ,t = Pf ,t(1− α)
Yf ,t

Lf ,t
(15)

Rent of the capital is given as

rkt = Pf ,t
αYf ,t

Kt
(16)
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Model Firms

Informal Goods Producing Sector

Informal sector firm produce intermediate informal goods by only
labor at given wages

YI ,t(i) = AI ,tLI ,tK
αg
g ,t (17)

wages of informal labour

Wi ,t = Pi ,tAi ,tk
αg

g ,t−1 (18)

Marginal cost of informal firm

MCI ,t = (AI ,t)
−1WI ,tk

−αg

g ,t−1 (19)
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Model Government Behavior

Government Behavior

Government budget constraint(
Rt−1
Pt

)
bt−1 + Gt + GIt = τ ct Ct + τ ltwf ,tLf ,t + τkt r

k
t Kt + bt (20)

Equation of law of motion of public capital

Kg ,t = (1− δg )Kg ,t−1 + IG (21)
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Model Government Behavior

Fiscal Policy Rules

Five fiscal policy rules are set as follows
Public consumption

Ĝt = −ψb,g b̂t−1 − ψg ,y ŷf ,t + εg ,t (22)

Public investment

ĜI t = −ψb,gi b̂t−1 − ψgi,y ŷf ,t + εgi,t (23)

Consumption tax rate

τ̂ ct = ψb,τ c b̂t−1 + ψτ c ,y ŷf ,t − ετ c ,t (24)

Labour income tax rate

τ̂ ct = ψb,τ l b̂t−1 + ψτ l ,y ŷf ,t − ετ l ,t (25)

capital income tax rate

τ̂kt = ψb,τk b̂t−1 + ψτk ,y ŷf ,t − ετk ,t (26)
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Model Equilibrium

Goods Market Equilibrium

Formal sector resource constraint is the sum of formal sector
consumption,(Cf ,t), private investment,(It) , government (Gt) and
government investment, (GIt).

Yf ,t = Cf ,t + It + Gt + GIt (27)

Output of informal sector is consumed by household, its resource
constraint is given

Yi ,t = Ci ,t (28)

Aggregate level of output is the sum of formal and infromal sector
output.

Yt = Yf ,tPf ,t + Yi ,tPi ,t (29)
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Results

Calibration

Table: Structural Parameters

Parameter Value Parameter Value

β 0.991 h 0.36

σc 2.61 σl 1.5

δ 0.03 δg 0.02

α 0.45 αg 0.010

γL 0.29 θL 2

µ 0.7 γ 0.55
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Results

Calibration

Table: Steady State

Parameter value

Steady state price of formal sector 0.53

Steady state price of informal sector 0.47

Consumption tax to GDP 0.17

Labour income tax to GDP 0.25

Capital tax to GDP 0.35

Government consumption to GDP 0.20

Debt to GDP 0.9

Government investment to GDP 0.02
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Results Impulse Response Function

Impulse Response Functions

Figure: Government Consumption and Investment Shock

5 10 15 20

Quarters

-1

0

1

2

3

%
 d

e
v
 f
ro

m
 S

S

10
-4 Y 

5 10 15 20

Quarters

-5

0

5

%
 d

e
v
 f
ro

m
 S

S

10
-4 YF

5 10 15 20

Quarters

1

1.5

2

2.5

3

3.5

%
 d

e
v
 f
ro

m
 S

S

10
-4 YI

5 10 15 20

Quarters

1

2

3

4

5

6

7

%
 d

e
v
 f
ro

m
 S

S

10
-4 L 

5 10 15 20

Quarters

0

2

4

6

8

10

%
 d

e
v
 f
ro

m
 S

S

10
-4 LF

5 10 15 20

Quarters

0

1

2

3

%
 d

e
v
 f
ro

m
 S

S

10
-4 LI

5 10 15 20

Quarters

-4

-3

-2

-1

%
 d

e
v
 f
ro

m
 S

S

10
-4 C 

5 10 15 20

Quarters

-8

-6

-4

-2

%
 d

e
v
 f
ro

m
 S

S

10
-4 CF

5 10 15 20

Quarters

1

1.5

2

2.5

3

3.5

%
 d

e
v
 f
ro

m
 S

S

10
-4 CI

G

GI

Tehseen Iqbal Fiscal policy shocks and informal sector December 20, 2018 23 / 39



Results Impulse Response Function

Impulse Response Functions

Figure: Government Consumption and Investment Shock
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Results Impulse Response Function

Impulse Response Functions

Figure: Tax Shocks
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Figure: Tax Shocks
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Results Impulse Response Function

Impact of Sectoral Labour mobility

Figure: Government Consumption Shock
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Results Impulse Response Function

Impact of Sectoral Labour mobility

Figure: Government Investment Shock
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Results Impulse Response Function

Impact of Sectoral Labour mobility

Figure: Labour Tax Shock
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Results Impulse Response Function

Impact of Sectoral Labour mobility

Figure: Capital Tax Shock
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Results Impulse Response Function

Impact of Sectoral Labour mobility

Figure: Consumption Tax Shock
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Results Present Value Multiplier

Present Value Multiplier

The present value multipliers are widely used in the literature for
example Uhlig(2009),Leeper(2010) and Coenen(2013). Present value
multiplier are calculated by using the following formula

PV =

k∑
j=0

(
j∏

i=0
R−1t+i

)
4Yt+j

k∑
j=0

(
j∏

i=0
R−1t+i

)
4Xt+j

Where X=(G ,GI , τ c , τ landτ c)
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Results Present Value Multiplier

Table: Government investment present value multiplier

Variables 1 2 4 12 20 250
PV (4Y )
PV (4GI ) 0.13 0.10 0.14 0.15 0.18 0.23

PV (4YF )
PV (4GI ) 0.1 0.09 0.12 0.13 0.15 0.18

PV (4YI )
PV (4GI ) 0.04 0.01 0.07 0.1 0.11 0.13
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Results Present Value Multiplier

Table: Government consumption present value multiplier

Variables 1 2 4 12 20 250
PV (4Y )
PV (4G) 0.28 0.27 0.26 0.24 0.20 0.21

PV (4YF )
PV (4G) 0.17 0.12 0.09 0.06 0.04 0.05

PV (4YI )
PV (4G) 0.09 0.10 0.12 0.12 0.11 0.10
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Results Present Value Multiplier

Table: Consumption tax present value multiplier

Variables 1 2 4 12 20 250
PV (4Y )
PV (4τ c ) - 0.22 -0.24 - 0.23 -0.14 -0.10 -0.19

PV (4YF )
PV (4τ c ) - 0.16 -0.19 - 0.17 -0.05 -0.08 -0.14

PV (4YI )
PV (4τ c ) - 0.06 -0.06 - 0.07 -0.07 -0.03 -0.05
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Results Present Value Multiplier

Table: Labour tax present value multiplier

Variable 1 2 4 12 20 250
PV (4Y )
PV (4τ l ) - 0.04 -0.02 0.023 0.17 0.27 0.1

PV (4YF )
PV (4τ l ) - 0.22 -0.20 - 0.18 -0.07 -0.07 -0.15

PV (4YI )
PV (4τ l ) 0.08 0.09 0.1 0.14 0.20 0.13
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Results Present Value Multiplier

Table: Capital tax present value multiplier

Variable 1 2 4 12 20 250
PV (4Y )
PV (4τk ) - 0.04 -0.04 - 0.05 -0.06 0.029 0.031

PV (4YF )
PV (4τk ) - 0.02 -0.03 - 0.07 -0.13 -0.1 -0.05

PV (4YI )
PV (4τk ) - 0.01 -0.009 0.008 0.1 0.18 -0.04
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Conclusion

Conclusion

In this paper we develop RBC model by incorporating informal
economy to study the role of segmented labour and good markets in
shaping the impact of five fiscal policy shocks on aggregate economic
activities.

In response to Government Investment and consumption shock,
informal sector output remains above the steady state for longer
period of time than formal sector, it implies that the positive
expenditure shocks increase the size of informal sector.

Decrease in taxes has negative impact on the level of informal sector
output in long run. It implies that the size of informal sector
decreases as a result of decrease in distortionary taxes.

Government consumption and consumption tax are most stimulating
fiscal instruments in short run.
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Conclusion

labour tax and consumption tax cut results in higher multiplier in long
run.

In short run, labour tax cut has strong impact on formal sector output
but this positive effect is offsets by its negative effect on informal
sector.

Capital tax cut has the lower multiplier among all fiscal policy
instruments in presence of informal sector.

The increase in labour mobility weakens the impact of government
investment and consumption shocks on the output of both formal and
informal sector.

The impact of decrease in the labour tax is more pronounced on both
sectors with higher labour mobility.

The output of the informal sector declines more because of the large
movement of the labour from informal to the formal sector which
results in larger increase in the level of output of the formal sector
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