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Share of Informal Sector in GDP: India

Figure 1: Share of Informal Sector in GDP (%): India
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Share of Formal and Informal Production in
Manufacturing: Indian States

Figure 2: Share of Formal and Informal Production in Manufacturing (%): Indian
States
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Public Investment in India

Figure 3: Share of infrastructure spending in GDP (%), 2008-2017
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Research Question

Importance of public investment for firm-level productivity in an
emerging market

Yt = AtL
α
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β
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γ
t

I Need to account for both formal and informal production

Two large firm-level datasets on formal and informal production in
India’s manufacturing sector

I Output elasticity of public investment for formal and informal sector
firms

I Natural experiment: The National Highway Development Program
(NHDP) in India

F Access to public goods and sectoral differences in firm-level productivity
F Sectoral variation in effects of public investment across size and age

distribution of firms
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Data: Firms

Formal Sector: The 2009 Annual Survey of Industries (ASI)

I nationally representative sample of firms registered under the 1948
Factories Act

I repeated cross section

I firm-level information on location, inputs, outputs, ownership structure,
etc.

I 57, 114 firms, with 93.7% in manufacturing.
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Data: Firms

Informal Sector: The 2009 Survey of Unincorporated Non-agricultural
enterprises (NSSO)

I conducted every 10 years

I similar firm-level information as the formal sector (ASI)

I 334,474 firms with 36% in manufacturing

We restrict coverage to only manufacturing firms in both sectors

I This gives us a sample of 30, 533 formal-sector firms and 82, 748
informal-sector firms in 2009
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Data: Public Investment

Public Investment: State Finances Database of the Reserve Bank of
India

I Economic Services: transport, communications, energy (state-level)

I Social Services: health, education, water and sanitation, welfare programs
(state-level)

I Total Development Expenditures = Economic Services + Social Services

I We use the average investment between 2006 - 2010 as our flow measure

I Additionally we construct a stock measure using the perpetual inventory
method
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Data: Public Investment

The National Highway Development Program (NHDP)

I The Golden Quadrilateral (GQ) and the North-South East-West (NS-EW)
corridor projects

National Highway Authority of India

I Start and Stop location of a completed section, highway number, length,
cost and start/completion date

World Bank Urban Development Unit

I Geospatial data to identify coordinates of the highways

DIVA-GIS

I Geospatial data to identify Indian district boundaries
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Benchmark Specification

We estimate a Cobb-Douglas Production function

Yt = AisL
α
isK

β
is, Ais = εisG

γ
s

Empirical specification

lnGV Ais = α lnLis + β lnKis + γ lnGs + θXis + ρZs + εis

X: vector of firm-level characteristics

Z :vector of state-level variables other than public investment

Estimated with both flow and stock measures of public investment

Parameter of interest is g : output elasticity of public investment/capital
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Econometric Issues

Capital and labor may be endogenous to the firm’s choices

I Levinsohn and Petrin (2003) and Sivadasan (2009) propose methods to
control for endogeneity of capital

I Ackerberg, Caves, and Frazer (2015) controls for endogeneity of both
labor and capital (ACF)

Reverse causality between firm-level output and public investment

I Natural experiment: GQ/NS-EW corridor project between 2001-2009
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Benchmark Specification: Formal Sector

Table 1: Benchmark Specification: Forrmal Sector
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Benchmark Specification: Informal Sector

Table 2: Benchmark Specification: Informal Sector
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Public Investment as an Input: Limitations

Endogeneity of public investment

Time-to-build aspect of infrastructure spending

Use of state-level government spending data may not be appropriate for
firm-level analysis
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The National Highway Development Program (NHDP)

Figure 4: Map of GQ and NS-EW Corridor

 Not on GQ/NS-EW
On QG/NS-EW; section unfinished
On QG/NS-EW; section completed before 2004
On QG/NS-EW; section completed between 2004 - 2006
On QG/NS-EW; section completed after 2006
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Empirical Specification

ln (GV Aid) =α ln (Lid) + β ln (Kid) + γ1GQid + γ2GQid ∗ Complid
+ θXid + ρZd + δs + εid

GQ = 1 if firm is located in a GQ/NS-EW district

Compl: number of years a section of GQ/NS-EW has been completed
prior to 2009

I max[0, 2009completion year]

Specifications distinguish between firms (i) on the GQ/NS-EW, (ii) within
30 miles of GQ/NS-EW, and (iii) between 30-50 miles of GQ/NS-E
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Results: Formal Sector

Table 3: Formal Sector
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Results: Informal Sector

Table 4: Informal Sector
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Potential Problems

Were firms along the GQ/NS-EW corridor significantly different from
firms that were not on the corridor in 1999 (pre-construction)? NO

Were the highway upgrades allocated randomly? YES

Self-selection

I Did firms choose to locate or move to areas close to the GQ/NS-EW,
especially ”younger” firms? NO

Robustness checks suggest none of the above were issues for our results
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Distributional Effects: Formal vs. Informal Firms

Figure 5: Distributional Effects: Formal vs. Informal Firms

Santanu Chatterjee, Thomas Lebesmuehlbacher, Abhinav Narayanan Public Investment & Manufacturing 21 / 26



Distributional Effects for Start-up Informal Firms

Figure 6: Distributional Effects for Start-up Informal Firms
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Crowding Out

Complementarity between public investment and firm size

I do large firms crowd out small informal sector firms?

Intuition:

I production of smaller informal firms more likely to be crowded out in
districts that host more large, capital intensive firms

I highway completion should have a more negative effect on small informal
firms in districts with many large firms
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Crowding Out
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Conclusions

Relationship between public investment and firm productivity for formal
and informal manufacturing firms in India

I estimation of sectoral firm-level production functions with a public input
I natural experiment using a major highway construction project

Formal Sector
I public investment increases firm output; elasticity measure in the range of

0.08 0.17
I effect uniform across size distribution of firms

Informal Sector
I on average, no systematic effect of public investment on firm output
I large firms (both formal and informal) crowd out small informal firms

Results not driven by self-selection or age distribution of firms

Crowding out of small informal firms: mechanism to reduce the relative
size of the informal sector?

I labor market implications
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