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Air pollution health burden in India was estimated to result in a staggering economic loss of
36.8 billion USD, translating to 1.36% loss in the country’s gross domestic product (GDP).!

Manufacturing sector contributes 16-17% of India’s GDP. Several studies were conducted to
understand the drivers that affect productivity in manufacturing plants.>*

Global literature has established the negative impact of air pollution on growth of the labor
productivity across multiple sectors.*°

However, the role of environmental factors, notably air pollution, in affecting productivity in
this sector has been relatively unexplored in India.

To assess the loss in labor productivity in manufacturing plants in India attributable to
ambient air pollution.

Satellite-PM, . at 1-km spatial scale and 24-hr daily scale.®
Labor productivity data from the Annual Survey of Industries at plant level for 2008-2010.’
Control variables: Temperature, humidity and rainfall from reanalysis data.

Table 1. Distribution of labor productivity. INR is Indian Rupee.
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| Figure 2. Spatial patterns of ambient
PM, ;. exposure across the districts
averaged over 2008 to 2010.

Figure 3. Frequency distribution of ambient PM, .
exposure of laborers across the manufacturing
plants during the study period.

Modelling Strategy

Productivity;j; = fo + B'Xiy + a; + V¢ + &4

Productivity;; in equation (1) is the labor productivity of the manufacturing plant (i) at the
time (t). Labor productivity was estimated by the ratio of the gross value added to the worker
employed in the manufacturing plant (i) at the time (t); y;;/[;;) The total factor productivity
was used as an alternative measure of productivity in the analysis.

PT(I — 1|X1,X2, ------ )Xk) — ¢(BIX1 + ﬁZXZ + ﬁk)

| represent the improvement dummy, and X’s are explanatory variables. It includes PM, .
exposure, annual average temperature, humidity, and the location of the plant (rural vs.
urban location). The unobserved state-specific characteristics that may have an impact on
the improvement of labor productivity are also controlled for by introducing state dummies.

The variable (/) assumes the value 1if (ALP;j;= LP;j; — LP;j;—1) > 0 and 0 otherwise.
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Table 2. Impact of air pollution exposure on labor productivity (gross value added/workers). Robust
standard errors in parentheses*** p<0.01, ** p<0.05, * p<0.1. Note: Location of the Plant Dummy=1 if a
plant is in the rural region; otherwise, 0. ®: Industry dummies are defined at the three-digit level National
Industrial Classification of 2008 (NIC 2008).
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Figure 4. (Left) Regional variations in labor productivity and ambient PM, - exposure in India. The horizontal
line shows the NAAQS. (Right) Probability of improvement in state-level labor productivity.

Table 3. Plant-level characteristics and impact of PM, . exposure on labor productivity. Dependent

Variable: Labour Productivity (Gross value added/workers).
Plants with capital
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