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Functional Forms

Description Functional Form
Utility function U =

�
C θ
f C

1�θ
s

�γ /γ

Production-Formal Sector Yf = Af
h
αK�ρ + (1� α) L�ρ

f

i�1/ρ

Af = Āf K ε
G

Production-Informal Sector Ys = AsL
η
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φ
G

Borrowing cost r = r � + eωV /Y � 1
Adjustment cost-Investment Ω = I

�
1+ h

2
I
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TABLE 3. Parameterization of the Benchmark Model 

 

A. Structural Parameters 

Parameter Description Value 

𝜸 Intertemporal elasticity of substitution in consumption -1.5 

𝜷 Rate of time preference 0.06 

𝜽 Relative weight of formal-sector good in utility 0.5 

𝝎 Borrowing premium-Households 0.022 

𝒓∗ World interest rate 0.04 

�̅�𝒇 Productivity level-formal sector 1.5 

�̅�𝒔 Productivity level-informal sector 1 

𝜶 Share of private capital in formal sector 0.4 

𝜺 Output elasticity of public capital-formal sector 0.15 

𝝓 Output elasticity of public capital-informal sector 0.15 

𝒔𝒇 Elasticity of substitution in formal sector production 1 

𝒉 Adjustment cost for investment 15 

𝜹𝑲 Depreciation rate for private capital (annual) 0.08 

𝜹𝑮 Depreciation rate for public capital (annual) 0.07 

𝜼 Share of labor in informal sector production 0.75 

𝒛 Rate of job separation 0.01 

𝝈 Rate of job finding 0.05 

𝝌 Labor mobility cost 15 

𝝀 Aid allocation to public investment 0.35 

𝝉 Tax rate on formal sector output 0.3 

 

 

 

 

 

 

 



 

 

 

TABLE 4. Benchmark Steady-State Equilibrium 

 

Endogenous 

Variables 

Description Model Data* Data Source 

𝑲𝑮 𝑲⁄  Ratio of pubic to private capital 0.640 0.676 Gupta et al. (2014) 

𝑪 𝒀⁄  Aggregate consumption-output ratio 0.813 0.803 WDI 

𝑲 𝒀⁄  Aggregate capital-output ratio 1.279 1.163 Gupta et al. (2014) 

𝑩 𝒀⁄  Public debt-output ratio 0.605 0.604 WDI 

𝑵 𝒀⁄  Private debt-output ratio 0.295 0.299 WDI 

𝒀𝒇 𝒀⁄  Share of formal sector in GDP 0.593 0.582 Schneider et al. (2010) 

𝑳𝒇 𝑳⁄  Share of formal employment (in total employment)** 0.426 0.463 ILO 

𝑳𝑼 Unemployment rate 0.086 0.086 WDI 

𝒑 Real exchange rate 0.827 0.973 UNCTAD 

Calibrated 

Variables 

Description Model Data* Data Source 

𝑮𝑰 𝒀⁄  Share of public investment in GDP 0.026 0.026 GFS 

𝑮𝑪 𝒀⁄  Share of public consumption in GDP 0.143 0.143 WDI 

𝑭 𝒀⁄  Foreign aid (share of GDP) 0.057 0.057 OECD (DRS) 

𝑹 𝒀⁄  Remittances (share of GDP) 0.065 0.065 WDI 
 

*Sample averages for 40 developing countries for the period 1999-2007. 

**Employment share of the formal sector is for the latest year available in the ILO database (between 1999-2007). 

 

 

 

 

 

 

 

 



FIGURE 2: Aggregate Foreign Aid Shock 

 

        
 
 Real Exchange Rate   GDP    Private Capital    Consumption 

 

         
   

Current Account              Relative Shadow price-Formal Emp.        Employment Share-Formal Sector     Output Share-Formal Sector 

 

 
All variables are plotted as percentage deviations from their pre-shock steady state levels 

 

Steady-State Effects 
 

 𝒅𝒀𝒇/𝒀 𝒅𝑳𝒇/𝑳 𝒅𝑳𝑼 𝒅𝑲 𝒅𝑪 𝒅𝒀        𝒅𝑽 𝒅𝒑 Welfare 

Change 

Foreign aid shock -0.836 -1.176 -1.076 2.402 4.526 3.265 3.265 1.638 3.375 
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FIGURE 3: Remittance Shock 
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__________ Remittance shock   _  _  _  _  _  _  Foreign Aid shock 

 
All variables are plotted as percentage deviations from their pre-shock steady state levels 

 

Steady-State Effects 
 

 𝒅𝒀𝒇/𝒀 𝒅𝑳𝒇/𝑳 𝒅𝑳𝑼 𝒅𝑲 𝒅𝑪 𝒅𝒀        𝒅𝑽 𝒅𝒑 Welfare 

Change 

Foreign aid shock -0.836 -1.176 -1.076 2.402 4.526 3.265 3.265 1.638 3.375 

Remittance Shock -0.924 -1.299 -1.189 -1.189 1.078 -0.267 -0.267 0.268 1.629 
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FIGURE 4: Change in the Composition of Foreign Aid 
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__________ Increase in “tying” ( = 0.35 to 0.4)   _  _  _  _  _  _  “Decrease in “tying” ( = 0.35 to 0.30) 

 
All variables are plotted as percentage deviations from their pre-shock steady state levels 

 

 𝒅𝒀𝒇/𝒀 𝒅𝑳𝒇/𝑳 𝒅𝑳𝑼 𝒅𝑲 𝒅𝑪 𝒅𝒀        𝒅𝑽 𝒅𝒑 Welfare 

Change 

More “tying” to public investment 0.139 0.197 0.179 2.549 2.199 2.407 2.407 0.898 1.024 

Less “tying” to public investment -0.138 -0.195 -0.178 -2.719 -2.389 -2.586 -2.586 -0.987 -1.113 

0 100 200 300 400 500
t

1.5

1.0

0.5

0.5

1.0

1.5

p

0 100 200 300 400 500
t

2

1

1

2

Y

0 100 200 300 400 500
t

2

1

1

2

K

0 100 200 300 400 500
t

2

1

1

2

C

0 100 200 300 400 500
t

3

2

1

1

2

3

V

0 100 200 300 400 500
t

0.4

0.2

0.2

0.4

0.6

qf

qs

0 100 200 300 400 500
t

0.4

0.2

0.2

0.4

LF

L

0 100 200 300 400 500
t

0.6

0.4

0.2

0.2

0.4

0.6

Yf

Y



FIGURE 5: The Sectoral Elasticity of Public Capital, the Composition of Aid, and Welfare 

 

A.  Steady-State Welfare Level 

    
 

 

      B.  Intertemporal Welfare Changes 
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Sensitivity Analysis

Sectoral elasticity of public capital (infrastructure) (ε, φ)

Output elasticity of labor in the informal sector (η)

Elasticity of substitution in formal sector production (ρ)

Labor mobility costs (χ, σ, and z)
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Conclusions

E¤ect of foreign transfers on informality, in the presence of imperfect
labor and capital mobility

Both foreign aid and remittances are associated with more informality
(output and employment), but

the composition of aid matters: investment aid reduces informality, but
diversion from investment increases informality and leads to economic
contraction
remittances generate a short-run economic expansion, but a long-run
"Dutch Disease" e¤ect

Real exchange rate dynamics depend on the type of transfer and
composition

Welfare: optimal degree of "tying" exists, around 30-40%, with
diminishing returns from tying too much aid to public investment
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