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Introduction

Distortions as drivers of low TFP
◦ Misallocation, barriers to entry

How to measure distortions? Information in Size Distributions
1 Direct inference: theory of efficiency + rich data→ back out distortion

(Hsieh-Klenow)
2 Indirect inference: salient differences in employment-based size distributions

(Tybout, Hsieh-Olken)

This paper follows indirect approach

Characterize employment size distribution in 4 Sub-Saharan African countries
Proposes model and distortions that rationalize patterns and quantify TFP
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Preview of Findings
Pervasive missing middle in employment size distribution
Accounted for by informal firms

◦ Formal firms’ distribution resembles USA

Robust to removing FDI and SOEs
Does not emerge at birth:

◦ Right tail emerges as formal firms get larger over life-cycle

Model with size-dependent distortions to formal firms rationalizes patterns
◦ Without distortions, formal firms grow faster and employ the informal

Missing middle useful metric to infer distortions when lacking comprehensive
richer data for direct inference
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Controversy in the Literature

Conflicting results on indirect approach to identifying distortions
◦ Tybout coined missing middle as pervasive feature of under-development
◦ Hsieh-Olken: no bimodality in firm size distribution, artifact of bin aggregation

Our take
Employment-based size distribution conceptually better to identify distortions
Revisit controversy in sub-Saharan Africa: clear evidence of missing-middle
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Data source

stats
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Result:
The employment based size-distributions in Sub-Saharan Africa is
characterized by a missing middle
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The Missing Middle

economy-wide 7 / 40
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Results:
The Missing Middle is driven by informality
The formal firms’ employment distribution resembles the U.S.’
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The Missing Middle is Driven by Informality
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The Formal Firms’ Employment Distribution Resembles the U.S.
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Result: Missing middle persists after removing SOEs or foreign owned firms
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SOEs and FDI Play Minor Role in Missing Middle
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Result:
the missing middle does not emerge at entry
formal firms grow large over life-cycle conditional on survival
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The missing middle does not emerge at entry
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Employment Distributions by Age Cohort: Ghana
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Recap

What we learned:

Employment distribution characterized by missing middle
Informality is the driver
Formal firms behave closer to advanced economies

Next Step

Can formal sector distortions generate missing middle?
◦ Idiosyncratic distortions (financial frictions, size-dependent policies)
◦ Barriers to firm entry

Propose model to asses story and quantify macro effects
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AModel of Formal Sector Distortions and Informality
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Model Environment

2 sectors, formal and informal

C =

[
Q

λ−1
λ

formal +Q
λ−1
λ

informal

] λ
λ−1

◦ Imperfect substitutes: grocery store food vs informal mini-market
Endogenous entry to each sector
Endogenous firm dynamics in formal sector, exogenous for the informal
Formal sector distortions: barriers to entry and idiosyncratic distortions

◦ e.g.: registration costs, size-dependent taxation, financial frictions
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Intuition of Mechanisms
Calibrate to undistorted economy with small informal sector
Idiosyncratic distortions generate:

◦ misallocation among given set of formal firms
◦ reduces innovation incentives
◦ So TFP in formal sector goes down =⇒ relative price goes up
◦ Encourages entrants to shift to the informal sector

On top of this, entry barriers:
◦ increase the cost of formalization
◦ further increase the relative price of formal goods
◦ another push to informality

Elasticity of substitution λ shapes responsiveness of informality
Effect of distortions on size distributions, informalty, and TFP?

technologies static dynamics entry equilibrium
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Quantitative Analysis

Calibrate USA undistorted, 8% informal employment
Feed formal sector distortions:

◦ Productivity dependent idiosyncratic distortions (Hsieh-Klenow)
◦ Entry barriers

Size Distributions?
Aggregate Effects?

distortions
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Employment Size Distributions in the Model
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Aggregate Results

Undistorted Barrier+Misalloc. Barrier Misalloc
Informal Empl. Share 0.09 0.58 0.18 0.35

TFP 1.00 0.88 0.95 0.90
Formal GDP 1.00 0.41 0.84 0.65
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Concluding Remarks

Formal sector Census useful to compare with WB Enterprise Surveys
Informal sector Census can also be used to compare with the WB Informal
Surveys
WB Informal surveys key to uncover the nature of informality

◦ Repressed gazelles or otherwise workers?
◦ Indirect evidence so far favors the latter

surveys

23 / 40



Introduction Data description Results Model Conclusion Appendix

APPENDIX
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Data description

data
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Employment Size Distributions: WB Surveys vs Census

conclusion
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The Missing Middle, Economy Wide

manuf 27 / 40



Introduction Data description Results Model Conclusion Appendix

The Missing Middle is Driven by Informality: Various Definitions
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Employment Distributions by Age Cohort: Cameroon

0
2
0

4
0

6
0

8
0

0
2
0

4
0

6
0

8
0

1 
− 

4

5 
− 

9

10
 −

 1
9

20
 −

 9
9

10
0+

1 
− 

4

5 
− 

9

10
 −

 1
9

20
 −

 9
9

10
0+

1 
− 

4

5 
− 

9

10
 −

 1
9

20
 −

 9
9

10
0+

1 
− 

4

5 
− 

9

10
 −

 1
9

20
 −

 9
9

10
0+

Entrant 1−5 years

6−10 years 10+ years

Employment in formal establishments Employment in informal establishments

S
h
a
re

 o
f 
e
m

p
lo

y
m

e
n
t 
(%

)

ghana 29 / 40



Introduction Data description Results Model Conclusion Appendix

Employment Distributions by Age Cohort: Rwanda
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Life-Cycle Growth from the Cross-Section
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Technologies
Final good

C =

[
Q

λ−1
λ

formal +Q
λ−1
λ

informal

] λ
λ−1

Endogenous number of formal and informal firms

Qi =

[∫
qi (ω)

θ−1
θ dM (ω)

] θ
θ−1

◦ θ > λ: if Nike sneakers become too price, easier to switch to Reebok, ultimately
if all formal production of sneakers is pricey consumers switch to the fake ones

Varieties’ technology

yi (ω) = (Ai)
1

θ−1 (eω)
1

θ−1 l (ω)
◦ (Ai)

1
θ−1 sector wide productivity

◦ (eω)
1

θ−1 idiosyncratic productivity
mechanisms
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Static Optimization
Competitive final good and factor markets, monopolistic competition in
varieties
Demand function for varieties:

q1 (ω) =
(
p1 (ω)
P1

)−θ (P1
P

)−λ
Q

Intermediate producers’ profit maximization

Profits = maxpi(ω),li(ω) {(1− τω)Revenue −Wage Bill}
MRPL[1− τ (ω)] = w

Labor Demandn eωAi(1− τω)θ

Idiosyncratic distortions (1− τω) only in formal sector (empirically
motivated)

mechanisms 33 / 40
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Firm Dynamics in Formal Sector: Innovation

Formal sector: firm dynamics driven by innovation

eω →
{

eω+∆ proba qt (ω)
eω−∆ proba [1− qt (ω)]

}
Innovation=investing in increasing probability of upgrade qt (ω), subject to
convex cost

FirmValue = max
qt(ω),Exit/Stay

{
Profits− Innovation Cost− Fixed Cost

+Expected PresentValue

}
mechanisms
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Firm Dynamics in Informal Sector: Exogenous Growth

Exogenous growth µ and exogenous exit δ

eω(a) = eµ∗a

f (a) = e−δa

eω(a) productivity at age a, f (a) surviving firms cohort age a
Calibrate growth and exit rate to size-distribution informal firms
So, shape of size distribution of informal firms will be matched by
construction. The question is can we capture the shape of the formal firms’,
plus can we capture the overall share of informal employment.

mechanisms
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Entry

Free entry into formal (1) and informal sectors (2)

wfe1(1+ τ e) = Expected Profits1(τω, innovation)

wfe2 = Expected Profits(µ, δ)

◦ fe1 > fe2 :without distortions, harder to come up with formal sector idea
◦ (1+ τ e) is the entry barrier

mechanisms
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General Equilibrium

Inelastic supply of labor L
Markets clear:

QD
formal = QS

formal

QD
informal = QS

informal

LD = L
Equilibrium objects

1 P1
P2
: relative price of formal and informal

2 Mi (eω) : distribution of firms across productivity
mechanisms
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Quantitative Analysis
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Entry Barriers, Idiosyncratic Distortions, and Informality
Idiosyncratic distortions with productivity dependent feature

(1− τω) =
[
(eω)

1
θ−1
]−γ

◦ Hsieh and Klenow (2009)

MRPL[1− τ (ω)] = w

◦ estimate γ from micro-data on formal firms (Cirera et.al.)
Entry barriers: come up with some estimate of τ e(doing business, Fattal-Jaef
2022, etc)
Quantitative Exercise: feed distortions and solve for stationary equilibrium

◦ informal employment share? firm-size distributions? GDP effects?
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Distortions
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